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In support of Combined License application pre-application activities, Westinghouse is submitting
AP1000 Standard Combined License Technical Report Number 74C. This report identifies and justifies
standard changes to the AP1000 Design Control Document (DCD). These changes impact DCD Chapter
16 and are related to changes to the Technical Specifications. The Technical Specification changes are
associated with design changes identified in separate technical reports. Technical specification changes
associated with closing COL information item 16.1-1 were previously provided in APP-GW-GLR-064
transmitted as an enclosure to DCP/NRC 1807 dated December 15, 2006. The changes to the DCD
identified in Technical Report 74C are intended to be incorporated into FSARs referencing the AP1000
Design Certification or incorporated into the design certification by an amendment to the design
certification. This report is submitted as part of the NuStart Bellefonte COL Project (NRC Project
Number 740). The information included in this report is generic and is expected to apply to all COL
applications referencing the AP 1000 Design Certification.

The purpose for submittal of this report was explained in a March 8, 2006 letter from NuStart to the NRC.

Pursuant to 10 CFR 50.30(b), APP-GW-GLN-075, Revision 0, "AP1000 Generic Technical
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

In the Matter of:

NuStart Bellefonte COL Project

NRC Project Number 740

)

)

)

APPLICATION FOR REVIEW OF
"AP 1000 GENERAL COMBINED LICENSE INFORMATION"

FOR COL APPLICATION PRE-APPLICATION REVIEW

W. E. Cummins, being duly sworn, states that he is Vice President, Regulatory Affairs & Standardization,
for Westinghouse Electric Company; that he is authorized on the part of said company to sign and file
with the Nuclear Regulatory Commission this document; that all statements made and matters set forth
therein are true and correct to the best of his knowledge, information and belief.

W. E. Cummins
Vice President
Regulatory Affairs & Standardization

Subscribed and swqrn to
before me this/3/1A day
of March 2007.

COMMONWEALTH OF PENNSYLVANIA
Notarial Seal

Debra McCarthy, Notary Public
Monroeville Boro, Allegheny County

My Commission Expires Aug. 31,2009

Member, Pennsylvania Association of Notaries

Notary
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APP-GW-GLN-075 Rev 0
AP1000 Standard

COLA Technical Report

1 INTRODUCTION

APP-GW-GLR-064 provided plant-specific information to replace most of the preliminary (bracketed)
information in the API000 Technical Specifications, to support COL Information Item 16.1-1 in the
API 000 DCD. The bracketed information update was included in Appendix A of APP-GW-GLR-064.
This information was designated as Appendix A (COL bracketed item) changes to the generic AP1000
Technical Specifications for the NRC staff review process until their incorporation into the generic
.Technical Specifications.

The purpose of this report is to provide additional markups in Appendices B and C to the generic AP1000
Technical Specifications.

Appendix B provides changes to the Technical Specifications resulting from detailed design activities.
Examples include:

* Increasing the spent fuel pool capacity and crediting OPDMS monitoring capabilities in Technical
Specifications to reduce rod insertion limit complexity for operators.

Appendix C provides a few editorial changes to the Technical Specifications that otherwise affect the
technical accuracy of the approved Technical Specification information (such as an inconsistency within
the Bases for Action statement requirements or a missing modifier on an incorrect Applicability condition
that otherwise requires entry into an Action statement for a normal plant evolution).

The following table provides a summary of changes provided in Appendices B and C to the generic
AP1000 Technical Specifications. Section 1.1 provides additional information on the changes in each
appendix subsection.

Annotation Affected TSs / Bases Design Change and Associated Technical Reports
B 1 1.1 Definitions Operational Changes - Online Power Distribution

3.1.1 Shutdown Margin Monitoring System (OPDMS) and Gray Rod Swapping
3.1.4 Rod Group Alignment Process
3.1.5 Shutdown Bank RIL TRI8 (APP-GW-GLR-059)
3.1.6 Control Bank RIL
3.2.5 OPDMS Parameters

B2 3.4.1 RCS DNB Limits Improvement in RCS Flow Measurement Process

B3 3.7.11 SFP Boron (new TS) Increased Spent Fuel Storage Rack Capacity
3.7.12 SFP Storage (new TS) TR65 (APP-GW-GLR-029)
4.0 Design Features

B4 3.7.1 Main Steam Safety [Minor] Increase in Main Steam Safety Valve Relief
Valves Capacity
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Annotation Affected TSs / Bases Design Change and Associated Technical Reports

B5 2.1.1 Safety Limits PMS Functional / Operational Changes
3.1.9 CVS Isolation Valves Digital enhancement of OPAT and OTAT reactor trips
3.3.1 RTS Instrumentation Elimination of P-8 interlock
3.3.2 Safeguards Actuation Flux Doubling Boron Dilution Protection Changes

3.4.4 RCS Loops TR80 (APP-GW-GLR-080)

TR 103 (APP-GW-GLN-0 19)

C 1 3.1.4 Rod Group Alignment A correction was made to correct a technical
inconsistency within two different sections of the TS
Bases for surveillance requirement in an Action
statement.

C2 3.4.8 RCS Flow An editorial correction was made to insert a missing
clarifier to the Applicability statement that allows

stopping all RCPs in Mode 5 without having to enter an
Action statement.

C3 3.9.7 Decay Time A correction was made to correct the TS decay time
limit to be consistent with the DCD analysis of record

for the fuel handling accident.
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1.1 TECHNICAL SPECIFICATION CHANGES

This section provides a description of the AP1000 Technical Specification changes included in
Appendices B and C and a summary of the reason for the change. The proposed markups to the generic
AP1000 Technical Specifications and Bases are provided in the following sections of Appendices B and
C.

Note that the markups (circled changes B 1 to B5 and Cl to C2) may include the Appendix A markup
notations (circled changes 1 to 18 used in APP-GW-GLR-064) to facilitate their review. This allows the
Appendices B and C markup pages to replace the Appendix A pages during the review and retain markup
changes from all appropriate appendices.

B1 Gray Rod Swapping Process and Operational Requirements With the Use of the Online
Power Distribution Monitoring System (OPDMS)

During the continuing detailed design activities for the OPDMS and rod control I&C subsystems
of the nonsafety-related plant control system (PLS) and also as the detailed operating strategies
evolved for these subsystems, the need for two related changes to generic APIOOO Technical
Specifications were identified.

a) It was determined that the shutdown margin monitoring functions provided by the OPDMS can
be used to simplify the rod insertion limit monitoring that is performed by the operators for
TS 3.1.1, which includes monitoring of the rod insertion limits in TSs 3.1.5 and 3.1.6. By
taking advantage of this OPDMS capability, more complex rod insertion limits in the COLR
for TSs 3.1.5 and 3.1.6 (for both M banks and AO bank that use two rod control schemes -
Tavg and axial offset) would not be required to be developed and used by operators for the
range of rod configurations expected over a fuel cycle. Therefore, the OPDMS approach for
monitoring core peaking factors in Technical Specifications is being proposed for monitoring
shutdown margin as controlled by the rod insertion limits. In the unlikely event that OPDMS
is inoperable, a conservatively bounding set of rod insertion limits can be provided in the
COLR that would be used until the OPDMS can be restored to operation. Therefore, TSs 1.1,
3.1.1, 3.1.5, 3.1.6, and TS 3.2.5 are being revised as indicated to allow this approach. The TS
definitions and rod drop time surveillance testing are being revised to exclude gray rods since
gray rod reactivity is not credited in safety analyses.

b) During the continuing rod control system detailed design activities to develop and implement
an appropriate gray rod operating program for potential plant operating strategies (load follow
and base load), a gray rod swapping process was needed since some gray rods may be inserted
into the core while others are nearly withdrawn for part of the fuel cycle. Periodic gray rod
position swapping helps to equalize core burnup. An evaluation of potential gray rod
swapping approaches was completed. It was determined that there is a need to temporarily
suspend the gray rod group alignment limits to perform the gray rod swapping, provided that
the OPDMS is operating to monitor peaking factors during the rod swapping. This approach
provides the flexibility to swap less than an entire rod group, which helps to reduce core
peaking factors during the rod swapping process. The gray rod swapping process was
evaluated to determine that acceptable peaking factors are expected during the swapping
evolution and that they can be confirmed.
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B2 Reactor Coolant System Flow Measurement

TS 3.4.1 requires frequent monitoring (every 12 hours) of reactor coolant system (RCS) average
temperature, pressure, and flow. In addition, surveillance test SR 3.4.1.4 requires measurement
of RCS flow every 24 months "by precision heat balance;" i.e., NSSS thermal power and AT.
This has been the most common method in the past to measure RCS flow. However, the AT
signals are not as accurate as desired for AP1000 RCS flow, and may be even less accurate for
reload cores (due to low leakage pattern cores).. The purpose of this Technical Specification
change is to permit a simpler and more accurate alternate method for monitoring of RCS flow;
i.e., calibrate the installed flow elements (hot leg elbows and cold leg bends) during initial plant
startup testing, and then use measurements from those elements to monitor changes in RCS flow.
This TS change does not involve any change to a plant design feature as described in the DCD.

Implementing this change would not preclude a utility from using the "precision heat balance"
method if they desired - only provide a basis for them to use a better method. Taking advantage
of this alternate would require that the utility generate an engineering report establishing the value
of RCS flow as determined during initial plant startup tests. This report should consider all
measurements related to RCS flow, including hot leg elbow and cold leg bend differential
pressures, differential pressures across RCS components, reactor coolant pump (RCP)
performance (including pump power and current), available factory test data on pump
performance, and AT and core exit temperatures during power escalation. (These tests are
already required in DCD Chapter 14.) The best estimate value of the flow, as documented in this
report, would establish the calibration basis for the hot leg elbow and cold leg bend.

The 12-hour measurements would generally be made with the installed RCS flow instrumentation
(four 1E elbow tap dP channels per hot leg and one non-IE cold leg bend dP channels per cold
leg). Special test dP devices could be used, at the utilities' option, for the 24-month tests. The
proposed Technical Specification changes do not attempt to specify how the dP measurements are
to be taken.

This operational change in RCS flow testing and monitoring can be implemented as a result of a
previous I&C design change identified in DCD Revision 15, as shown in Item 10 of Table 3.3.1-1
in TS 3.3.1.

B3 Spent Fuel Pool Storage Racks Capacity Increase

A Technical Specification change was made to increase the spent fuel pool storage capacity to
889 fuel assemblies and Technical Report 65 (APP-GW-GLR-029) provided the analysis for the
spent fuel rack design in support of the generic AP1000 Technical Specification changes. This
new storage rack capacity value of 889 replaces the bracketed value of [616] in TS 4.3.3.

With the increase in the spent fuel pool storage capacity, TSs 3.7.11 (Spent Fuel Pool Boron
Concentration) and 3.7.12 (Spent Fuel Pool Storage) were developed for addition to generic
AP 1000 Technical Specifications since they satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii), with
respect to the reference analysis. These two new generic AP1000 Technical Specifications were
developed using TSs 3.7.16 and 3.7.17 of NUREG-1431, Rev. 2 and then modified to include
experience from plants that have licensed these specifications and to incorporate required changes
to reflect technical differences with the AP1000 design and criticality analysis.
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B4 Main Steam Safety Valves

As part the continuing detailed design activities, a slight modification was made to use a long
welding neck for steam inlet piping connection to the flange for the main steam safety valves
(MSSVs). This results in a slight increase in the safety valve relieving capacity, and
corresponding increases in the set pressures for all but the first safety valve for each steam
generator. As a result, the change impacts the Technical Specification lift setpoints for the
affected valves in Table 3.7.1-2 of TS 3.7.1.

The bracketed values for the restrictions on maximum rated thermal power with inoperable
MSSVs in Table 3.7.1-1 of TS 3.7.1, which were left as bracketed values in the Appendix A
generic API1000 Technical Specification changes, have been updated to be consistent with this
inlet piping design and are included in B4. In addition, Table 3.7.1-2 as found setting was revised
from 1% to 3% to be consistent with NUREG-1431 and the API 000 Bases.

The Bases discussion under Actions A.1 and A.2 for the methodology used to calculate the
maximum allowable power values for Table 3.7.1-1 (which now replace the bracketed values
based on this current MSSV piping design) has been updated to reflect the calculation described
in the attachment to NRC Information Notice 94-60, "Potential Overpressurization of the Main
Steam System," August 22, 1994. This is the methodology referenced in NUREG-1431, Rev. 2.

B5 Safety-Related I&C-Based Design Changes

During continuing safety-related I&C detailed design activities and associated reviews of the
AP1000 functional requirements and the logic diagrams in DCD Section 7.2, several plant design
aspects were reviewed to include consideration of evolving AP1000 operational procedure
development and related plant design aspects.

a) Changes were made to SL 2.1.1 and the calculation of overtemperature AT and overpower AT
setpoints for reactor trip in TS 3.3.1 and their Bases. These changes were made to provide a
AT power signal that more accurately fits the core limit lines in the reactor core safety limit
figure and is also easier to monitor with digital I&C equipment. The change converts AT to a
true thermal power signal by calculating enthalpy at the measured hot and cold leg conditions
(temperatures, pressures, and density) and applying exact thermodynamic equations for
thermal power (based on constant cold leg volumetric flow).

b) The P-8 interlock was deleted since AP 1000 is not licensed for "N-I" loop operation and since
the added benefit to allow recovery of a faulted RCP is less for AP1000 with canned-rotor
RCPs (without anti-reverse rotation features) than for current plants with shaft-seal RCPs.
Since the P-8 interlock does not provide the same potential RCP recovery capability as current
plants, it was decided to delete this interlock for API000. The P-8 interlock elimination
required the indicated revisions to TS 3.3.1 (Items 10, 11, and 16, Action L, and elimination of
Action 0) and its Bases, as well as to the Bases for TS 3.4.4.

c) As part of the continuing detailed I&C design activities, an assessment of the flux
multiplication setpoint for boron dilution protection was performed, considering anticipated
I&C equipment performance, reactor core flux profiles, operating plant experience, and
expected API1000 plant operations, including reactor startup. It was found that the originally
proposed boron dilution setpoint for Item 15.a of Table 3.3.2-1 was expected to unnecessarily
extend the reactor startup approach to criticality and that it may also result in unnecessary
actuation of the boron dilution protection functions during anticipated shutdown operations.
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Therefore, the setpoint was revised to the new value identified in markup for Item 15.a of TS
Table 3.3.2-1.

d) The boron dilution protection logic was also revised to allow it to be manually blocked prior to
reaching the P-6 permissive during a reactor startup. This feature prevents unnecessary
actuation of the boron dilution protection and isolation of the CVS during the controlled
approach to criticality for a reactor startup where the reactor flux is expected to double a
number of times within a relatively short time period. Without this block, boron dilution
protection would interfere with a dilution approach to criticality.

e) In evaluating the boron dilution setpoint change and considering the chemical and volume
control system makeup line pipe routing, pipe volumes, system response, and accident analysis
assumptions, an additional isolation function for the makeup line isolation valves, CVS-V090
and -V09 1, from the boron dilution protection logic was added. These valves already perform
a safety-related containment isolation function in accordance with TS 3.6.3. Therefore, TS
3.1.9 was revised to include the additional boron dilution protection function for these two
valves.

C1 TS 3.1.4 Bases Correction for OPDMS Operation

One sentence in the Bases discussion in the Applicable Safety Analyses section for TS 3.1.4 was
corrected to make it technically correct and consistent with the discussion later in the same Bases
for the Action statement peaking factor surveillance requirements. The correction reflects
Actions that require peaking factor monitoring only when OPDMS is inoperable. The Safety
Analysis section does not indicate that OPDMS monitoring was an acceptable method in place of
the peaking factor surveillance, so there was an inconsistency in the discussion.

C2 RCS Flow

As part of continuing design and operations activities, including work on plant procedure
development, a Technical Specification change was identified in the Applicability statement for
TS 3.4.8, Minimum RCS Flow.

A clarifying phrase is missing from the Applicability statement which prevents stopping of a
reactor coolant pump during a normal plant shutdown without entering an Action statement every
time.

The Applicability statement currently specifies "MODES 3, 4, and 5, whenever the reactor trip
breakers are open." The statement is missing a modifier that would allow the RCPs to be stopped
in Mode 5 (below 160F) after isolating sources of unborated water. This approach is consistent
with the Action statement to isolate the unborated sources within one hour in the event that there
are no RCPs operating.

The Applicability statement is revised to indicate "MODES 3, 4, and 5, whenever the reactor trip
breakers are open and with unborated water sources not isolated from the RCS." This allows the
operators to isolate the unborated water sources before they secure the last RCP to prevent
entering an Action statement for this planned event.
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C3 Decay Time

During the review of the Technical Specifications for this report, an inconsistency was identified
between the information in DCD 15.7.4.4.8 concerning the decay time assumed in the analysis or
record for the fuel handling accident and the LCO limit in TS 3.9.7. In the process of preparing
the response to Revision I of RAI 630.052, a preliminary sensitivity study was performed to
evaluate reducing the decay time limit from 100 hours to 24 hours, and the evaluation showed
acceptable results as discussed in the RAI response. When the fuel handling accident analysis
was updated to formally incorporate the sensitivity study results into the safety analysis in
Revision 8 of the DCD, the TS 3.9.7 decay time limit in the LCO was not updated to reflect these
results. This technical correction for consistency within the DCD is included in this report.

1.2 GENERAL

The purpose of this report is to provide the following:

Identify changes to the generic Technical Specifications contained in the DCD to incorporate
additional design information. This reduces the number of Information items required for COL
applications. The changes will include the justifications or reference to supporting justifications.
Revised pages are provided to update the generic Technical Specification pages contained in the
DCD.

Appendices B and C contain markups of the proposed changes to the generic Technical Specifications.

Exemption Request

This report supports an exemption for these items consistent with the requirements of Part 52,
Appendix D, §VIII.C4. The proposed changes are acceptable under 10 CFR 50.12(a)(1) in that the
proposed changes will not present an undue risk to the public health and safety, and are consistent with
the common defense and security. The proposed changes are needed per 10 CFR 50.12(a)(2)(ii) in that
the regulation in the particular circumstances would not serve the underlying purpose of the rule or is not
necessary to achieve the underlying purpose of the rule.
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The markups previously provided in Appendix A were annotated with the following:

( )The preliminary information contained in the brackets has been replaced with the final
information and is based on system design specifications, approved engineering calculation notes
and/or verified analysis input assumptions.

Q The preliminary information has been replaced with the final information and is based on WCAP-
15025-P-A.

QNot used.

QThe preliminary information has been replaced with the final information and is based on
engineering judgment.

OThe preliminary information has been replaced with the final information and is based on the
design capability of the system.

Q The preliminary information has been replaced with the final information and is based on
historical relationships between the no load operating temperature (557°F), the minimum
temperature for criticality (551 'F), and the limit for MODE 2 physics testing (541 'F).

OThe preliminary information is still under evaluation and will be provided during the NRC
review.

Q The preliminary information has been replaced with the updated information and is based on
WCAP-16361-P.

ONot used.

The preliminary information has been replaced with the updated information and is based on
WCAP-16361-P indication uncertainty for pressurizer level indication.
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11

12

13

14

15

16

17

18

The preliminary information will be retained in brackets until a plant specific value can be
determined using as built information.

The preliminary information has been replaced with final information and is based on the
response to NRC RAI 440.106.

The preliminary information is no longer applicable due to a planned design change.
Replacement pages will be provided later in a separate report to address technical specifications
impacted by design changes.

The preliminary information will be retained in brackets until a plant specific value can be
determined using as built information. The bracketed information was changed to be consistent
with TS 3.8.7 Action B.2.

Not used.

Not used.

The site specific information will be provided by the specific COL Applicant in the Plant Specific
Technical Specifications for that applicant. Any reviewer's notes should be removed at that time

The preliminary information has been replaced with final information and is based on the the
nominal RCS pressure design of API000 and the requirements for test pressures identified in
ASME OM Code ISTC-3630(b).

The markups in this report are annotated with
applicable.

The description of each change is provided in Section 1.1

or as
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1.3 REGULATORY IMPACT

A. FSER IMPACT

The AP1000 Generic Technical Specifications are discussed in Chapter 16 of the NRC Final Safety
Evaluation Report (FSER). The FSER write-up describing the development of the Technical
Specifications and the NRC review are impacted by the changes to the Technical Specifications identified
in Appendices B and C.

The changes proposed in Appendices B and C will not impact the FSER conclusion that the proposed
AP1000 technical specifications are consistent with the regulatory guidance contained in the Standard
Technical Specifications.

B. EVALUATION OF DEPARTURE FROM TIER 2 INFORMATION

10 CFR Part 52, Appendix D, Section VIII.B.5.a. provides that an applicant for a combined licensee
who references the AP1000 design certification may depart from Tier 2 information, without prior
NRC approval, if it does not require a license amendment under paragraph B.5.b. The questions
below address the criteria of B.5.b.

I. Does the proposed departure result in more than a minimal increase in the frequency of occurrence of
an accident previously evaluated in the plant-specific DCD?

The technical specification changes described in APP-GW-GLN-075 will not increase the frequency
of occurrence of an accident because there is no significant increase in the probability of failure of the
initiation, performance, and pressure boundary integrity design functions of the reactor coolant
system and engineered safety features.

2. Does the proposed departure 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 and previously
evaluated in the plant-specific DCD?

The Technical Specification changes described in APP-GW-GLN-075 do not affect the initiation,
performance, and pressure boundary integrity design functions of the reactor coolant system and
engineered safety features, therefore there is no increase in the probability of malfunctions of these
safety functions.

3. Does the proposed departure result in more than a minimal increase in the consequences of an
accident previously evaluated in the plant-specific DCD?

The Technical Specification changes described in APP-GW-GLN-075 have no effect on the initiation,
performance, and pressure boundary integrity design functions of the reactor coolant system and
engineered safety features and will not increase the release of radioactivity during a postulated
accident. Therefore, there is no impact on the consequences of an accident.

4. Does the proposed departure result in more than a minimal increase in the consequences of a
malfunction of an SSC important to safety previously evaluated in the plant-specific DCD?

The Technical Specification changes described in APP-GW-GLN-075 will not impact the initiation,
performance, and pressure boundary integrity design functions of the reactor coolant system and
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engineered safety features and will not increase the release of radioactivity during a postulated
malfunction of an SSC. Therefore, there is no increase the consequences of a malfunction of an SSC
important to safety.

5. Does the proposed departure create a possibility for an accident of a different type than any evaluated
previously in the plant-specific DCD?

No, the Technical Specification changes described in APP-GW-GLN-075 will not impact the
response of the reactor coolant system or engineered safety features to postulated accident conditions.
The changes also do not introduce any additional failure modes. Therefore, these changes will not
result in an accident of a type different than what has already been evaluated in the DCD.

6. Does the proposed departure create a possibility for a malfunction of an SSC important to safety with
a different result than any evaluated previously in the plant-specific DCD?

No, the Technical Specification changes described in APP-GW-GLN-075 will not result in any
impact to the safety functions of the initiation, performance, and pressure boundary integrity design
functions of the reactor coolant system and engineered safety features, and therefore there it will not
impact a malfunction of an SSC to cause a different result than what has been evaluated previously.

7. Does the proposed departure result in a design basis limit for a fission product barrier as described in
the plant-specific DCD being exceeded or altered?

No, the Technical Specification changes described in APP-GW-GLN-075 will not result in any
impact to initiation, performance, and pressure boundary integrity design functions of the reactor
coolant system and engineered safety features and thus will not result in a design basis limit for a
fission product barrier being exceeded.

8. Does the proposed departure result in a departure from a method of evaluation described in the plant-
specific DCD used in establishing the design bases or in the safety analyses?

No, the Technical Specification changes described in APP-GW-GLN-075 will not alter the
methodology used in verifying initiation, performance, and pressure boundary integrity design
functions of the reactor coolant system and engineered safety features, or in performing the safety
analyses.

The answers to the evaluation questions above are "NO" and the proposed departure from Tier 2 does not
require prior NRC review to be included in plant specific FSARs as provided in 10 CFR Part 52,
Appendix D, Section VIII. B.5.b

C. IMPACT ON RESOLUTION OF A SEVERE ACCIDENT ISSUE

10 CFR Part 52, Appendix D, Section VIII. B.5.a. provides that an applicant for a combined licensee who
references the API000 design certification may depart from Tier 2 information, without prior NRC
approval, if it does not require a license amendment under paragraph B.5.c. The questions below address
the criteria of B.5.c.

1. Does the proposed activity result in an impact on features that mitigate severe accidents?

No, the Technical Specification changes described in APP-GW-GLN-075 will not have an impact on
the initiation, performance, and pressure boundary integrity design functions of the reactor coolant
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system and engineered safety features or any features that mitigate severe accidents.

The answers to the evaluation questions above are "NO" or are not applicable and the proposed departure
from Tier 2 does not require prior NRC review to be included in plant specific FSARs as provided in 10
CFR Part 52, Appendix D, Section VIII. B.5.c

D. SECURITY ASSESSMENT

Does the proposed change have an adverse impact on the security assessment of the AP 1000?

No, the Technical Specification changes described in APP-GW-GLN-075 will not alter barriers or alarms
that control access to protected areas of the plant. The changes to the Technical Specifications will not
alter requirements for security personnel.

DCD Mark-ups

Appendices B and C contains the markups of the Technical Specifications and Bases.

Add the following reference to DCD Section 16.1.2.

2. APP-GW-GLN-075, Revision 0, "AP1000 Generic Technical Specifications Design
Changes," February 2007.
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Definitions
1.1

1.1 Definitions

PRESSURE AND
TEMPERATURE LIMITS
REPORT (PTLR)

QUADRANT POWER TILT
RATIO (QPTR)

RATED THERMAL POWER
(RTP)

REACTOR TRIP CHANNEL
OPERATIONAL TEST
(RTCOT)

REACTOR TRIP SYSTEM
(RTS) RESPONSE TIME

SHUTDOWN MARGIN

(SDM)e

The PTLR is the unit specific document that provides the
reactor vessel pressure and temperature limits, including
heatup and cooldown rates, for the current reactor vessel
fluence period. These pressure and temperature limits shall
be determined for each fluence period in accordance with
Specification 5.6.6. Plant operation within these operating
limits is addressed in LCO 3.4.3, "RCS Pressure and
Temperature (P/T) Limits" and LCO 3.4.15, "Low Temperature
Overpressure Protection (LTOP) System."

QPTR shall be the ratio of the maximum upper excore
detector calibrated output to the average of the upper excore
detector calibrated outputs, or the ratio of maximum lower
excore detector calibrated output to the average of the lower
excore detector calibrated outputs, whichever is greater.

RTP shall be a total reactor core heat transfer rate to the
reactor coolant of 3400 MWt.

A RTCOT shall be the injection of a simulated or actual signal
into the RT (Reactor Trip) CHANNEL as close to the sensor
as practicable to verify OPERABILITY of the required
interlock and/or trip functions. The REACTOR TRIP
CHANNEL OPERATIONAL TEST may be performed by
means of a series of sequential, overlapping, or total channel
steps so that the entire channel is tested from the signal
conditioner through the trip logic.

The RTS RESPONSE TIME shall be that time interval from
when the monitored parameter exceeds its RTS trip setpoint
at the channel sensor until loss of stationary gripper coil
voltage. The response time may be measured by means of
any series of sequential, overlapping, or total steps so that the
entire response time is measured. In lieu of measurement,
response time may be verified for selected components
provided that the components and methodology for
verification have been previously reviewed and approved by
the NRC.

SDM shall be the instantaneous amount of reactivity by which
the reactor is subcritical or would be subcritical from its
present condition assuming:

a. All rod cluster control assemblies (RCCAs) and ...ey F4

clu.ter assemblies (GR.As) are fully inserted except for
the single assembly of highest reactivity worth, which is

AP1000 1.1-5 Amendment 0
Markup of Revision 15 DCDRevsien3



Definitions
1.1

1.1 Definitions

SHUTDOWN MARGIN (continued)

Be

STAGGERED TEST BASIS

THERMAL POWER

TRIP ACTUATING DEVICE
OPERATIONAL TEST
(TADOT)

assumed to be fully withdrawn. However, with all
RCCAs and GRGAs-verified fully inserted by two
independent means, it is not necessary to account for a
stuck RCCA or-GRGA-in the SDM calculation. With any
RCCAs r•,-•...e.bly(s,-not capable of being fully
inserted, the reactivity worth of these assemblies must
be accounted for in the determination of SDM; and

b. In MODES 1 and 2, the fuel and moderator temperatures
are changed to the nominal zero power design level.

c. In MODES 3, 4 and 5, the worth of fully inserted GRCAs
will be included in the SDM calculation.

A STAGGERED TEST BASIS shall consist of the testing of
one of the systems, subsystems, channels, or other
designated components during the interval specified by the
Surveillance Frequency, so that all systems, subsystems,
channels, or other designated components are tested during
n Surveillance Frequency intervals, where n is the total
number of systems, subsystems, channels, or other
designated components in the associated function.

THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant.

A TADOT shall consist of operating the trip actuating device
and verifying the OPERABILITY of all devices in the channel
required for trip actuating device OPERABILITY. The TADOT
shall include adjustment, as necessary, of the trip actuating
device so that it actuates at the required setpoint within the
required accuracy. The TADOT may be performed by means
of any series of sequential, overlapping, or total channel
steps.

AP1000 1.1-6 Amendment 0
Markup of Revision 15 DCDRevIemin 3



SL
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.1.1 Reactor Core SLs

In MODES 1 and 2, the co
System (RCS) highest Iooi
shall not exceed the limits
exceeded:

IAL POWER, Reactor Coolant
emperature, and pressurizer pressure
.R; and the following SLs shall not be

(•N2.1.1.1 The departure from nucleate boiling ratio (DNBR) shall be maintained

>:11.14 for the WRB-2M DNB correlations].

(7.2.1.1.2 The peak fuel centerline temperature shall be maintained < f50800 F,
decreasing by 58°F per 10,000 MWD/MTU of burnup].

2.1.2 RCS Pressure SL

In MODES 1, 2, 3, 4, and 5 the RCS pressure shall be maintained - 2733.5 psig.

2.2 SL Violations

2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3 within 1 hour.

2.2.2 If SL 2.1.2 is violated:

2.2.2.1 In MODE 1 or 2, restore compliance and be in MODE 3 within 1 hour.

2.2.2.2 In MODE 3, 4, or 5, restore compliance within 5 minutes.

AP1000 2.0- 1 Amendment 0
Markup of Revision 15 DCDRevisien 3



Rod Group Alignment Limits
3.1.4

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Rod Group Alignment Limits

LCO 3.1.4 All shutdown and control rods shall be OPERABLE. Individual indicated
rod positions shall be within 12 steps of their group step counter demand
position.

-NOTE-
Not applicable to gray rods during GRCA swap with OPDMS
OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more rod(s) A.1.1 Verify SDM to be within the 1 hour
inoperable, limits specified in the

COLR.

OR

A.1.2 Initiate boration to restore 1 hour
SDM within limit.

AND

A.2 Be in MODE 3. 6 hours

B. One rod not within
alignment limits.

B.1 Restore rod, to within
alignment limits.

8 hours with the
On-Line Power
Distribution Monitoring
System (OPDMS)
OPERABLE

OR

1 hour with the
OPDMS inoperable

OR

APIO00 3.1.4-1 Amendment 0
Markup of Revision 15 DCDReviSi9R-13



Rod Group Alignment Limits
3.1.4

SR 3.1.4.2 NOTE

Not applicable to GRCAs.

Verify rod freedom of movement (trippability) by 92 days
moving each rod not fully inserted in the core
Ž- 10 steps in either direction.

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.1.4.3 NOTE

Not applicable to GRCAs.

Verify rod drop time of each rod, from the fully Prior to reactor
withdrawn position, is < [2.47] seconds from the criticality after
beginning of decay of stationary gripper coil voltage to each removal of
dashpot entry, with: the reactor head

a. Tavg > 500°F, and

b. All reactor coolant pumps operating.

AP1000 3.1.4-4 Amendment 0
Markup of Revision 15 DCDRevision-13



Shutdown Bank Insertion Limits
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Shutdown Bank Insertion Limits

LCO 3.1.5

APPLICABILITY:

Each Shutdown Bank shall be within insertion limits specified in the
COLR.

MODES 1 and 2 with OPDMS inoperable.

- NOTE -
This LCO is not applicable while performing SR 3.1.4.2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more shutdown A.1.1 Verify SDM is within the 1 hour
banks not within limits, limits specified in the

COLR.

OR

A.1.2 Initiate boration to restore 1 hour
SDM to within limit.

AND

A.2 Restore shutdown banks to 2 hours
within limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

AP1000 3.1.5-1 Amendment 0
Markup of Revision 15 DCDRevisi-n-



Control Bank Insertion Limits
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Control Bank Insertion Limits

LCO 3.1.6

APPLICABILITY:

Control banks shall be within the insertion, sequence, and overlap limits
specified in the COLR.

MODE 1 andy
MODE 2 with keff > 1.0 and with OPDMS inoperable.

- NOTE -
This LCO is not applicable while performing SR 3.1.4.2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Control Bank insertion A.1.1 Verify SDM is within the 1 hour
limits not met. limits specified in the

COLR.

OR

A.1.2 Initiate boration to restore 1 hour
SDM to within limit.

AND

A.2 Restore control bank(s) to 2 hours
within limits.

B. Control bank sequence B.1.1 Verify SDM is within the 1 hour
or overlap limits not limits specified in the
met. COLR.

OR

B.1.2 Initiate boration to restore 1 hour
SDM to within limit,

AND

AP1000 3.1.6-1 Amendment 0
Markup of Revision 15 DCDRevision 3



CVS Demineralized Water Isolation Valves and Makeup Line Isolation Valves
3.1.9

3.1 REACTIVITY CONTROL SYSTEMS B

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

LCO 3.1.9

APPLICABILITY:

ACTIONS

Two CVS Demineralized Water Isolation Valves and two Makeup Line
Isolation Valves shall be OPERABLE.

MODES 1, 2, 3, 4, and 5.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One CVS demineralized A.1 Restore two CVS

water isolation valve demineralized water
inoperable, isolation valves and two 72 hours

OR makeup line isolation
valves to OPERABLEOne makeup linestu.

isolation valve

inoperable.

OR
One CVS
demineralized water
isolation valve and
one makeup line
isolation valve
inoperable.

B. Required Action and B.1
associated Completion - NOTE -
Time of Condition not Flow path(s) may be
met. unisolated intermittently

OR under administrative

Two CVS demineralized controls.

water isolation valves
Isolate the flow path from 1 hour

inoperable, the demineralized water

ORR storage tank to the Reactor

Two makeup line Coolant System by use of
isolation valves at least one closed manual
inoperable, or one closed and

de-activated automatic
valve.

AP1 000 3.1.9 - 1 Amendment 0
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CVS Demineralized Water Isolation Valves and Makeup Line Isolation Valves
3.1.9

SURVEILLANCE REQUIREMENTS(

SURVEILLANCE FREQUENCY

SR 3.1.9.1 Verify two CVS demineralized water isolation valves In accordance with
and two makeup line isolation valves are the Inservice
OPERABLE by stroking the valve closed. Testing Program

AP1000 3.1.9-2 Amendment 0
Markup of Revision 15 DCDReVR4isi-3



OPDMS-Monitored Power Distribution Parameters
3.2.5

3.2 POWER DISTRIBUTION LIMITS

3.2.5 OPDMS-Monitored Power Distribution Parameters

LCO 3.2.5 The following parameters shall not exceed their operating limits as
specified in the COLR:

a. Peak kw/ft(Z)
Nb. FAH

c. DNBR.
d. SDM ei

APPLICABILITY: MODE 1 with THERMAL POWER > 50% RTP with OPDMS OPERABLE
for parameters a, b, and c.
MODES 1 and 2 and OPDMS OPERABLE for parameter d.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more of the A.1 Restore all parameters to 1 hour
parameters a. through within limits.
c. above not within
limits.

B. Required Action B.1
and associated - NOTE -
Completion Time of If the power distribution
Condition A not met. parameters are restored to

within their limits while
power is being reduced,
operation may continue at
the power level where this
occurs.

Reduce THERMAL 4 hours
POWER to < 50% RTP.

C. Parameter d above not C.A Initiate boration to 15 minutes
within limits, restore SDM to within

limits.

AP1000 3.2.5- 1 Amendment 0
Markup of Revision 15 DCDRevisio 3



OPDMS-Monitored Power Distribution Parameters
3.2.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.5.1 Verify the parameters a. through Gd. to be within their
limits.

24 hours with
OPDMS alarms
OPERABLE

OR

12 hours with
OPDMS alarms
inoperable

AP1000 3.2.5 - 2 Amendment 0
Markup of Revision 15 DCDRevision 3



RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

One or two Source 1.1 Suspend operations Immediately
Range Neutron Flux involving positive reactivity
channels inoperable, additions.

J. Three Source Range J.1 Open RTBs. Immediately
Neutron Flux channels
inoperable.

K. One or two channels K.1.1 Place one inoperable [6] hours
inoperable, channel in bypass or trip.

AND

K.1.2 With two channels [6] hours
inoperable, place one
channel in bypass and one
channel in trip.

OR

K.2 Reduce THERMAL 12 hours
POWER to < P-10.

L. One or two channels L.1.1 Place one inoperable [6] hours
inoperable, channel in bypass or trip.

AND

L.1.2 With two channels [6] hours
inoperable, place one
channel in bypass and one

channel in trip.

OR

L.2 Reduce THERMAL 10 hours
POWER to < P-810.

M. One or two channels/ M.1 Restore three of four 6 hours
divisions inoperable, channels/divisions to

OPERABLE status.

OR

M.2 Be in MODE 3. 12 hours

APIO0o 3.3.1 -4 Amendment 0
Markup of Revision 15 DCDReviEie145



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 1 of 5)
Reactor Trip System Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED

CONDITIONS

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

1.
FUNCTION

Manual Reactor Trip

REQUIRED
CHANNELS

2

2

CONDITIONS

B

C

SURVEILLANCE
REQUIREMENTS

SR 3.3.1.10

SR 3.3.1.10

ALLOWABLE
VALUE

NIANA

N/ANA

TRIP
SETPOINT

NIANA

N/ANA

2. Power Range Neutron Flux

a. High Setpoint 1,2

b. Low Setpoint

3.

4.

5.

Power Range Neutron Flux
High Positive Rate

Intermediate Range Neutron
Flux

Source Range Neutron Flux
High Setpoint

1,2

1 (b) 2(C)

2
(d)

2
(d)

D SR 3.3.1.1
SR 3.3.1.2
SR 3.3.1.6
SR 3.3.1.9
SR 3.3.1.11

E SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.11

E SR 3.3.1.6
SR 3.3.1.9
SR 3.3.1.11

F,G SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.9

H SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.9

I,J SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.9
SR 3.3.1.11

J,SR S• R 3.3.1.1
SR 3.3.1.6
SR 3.3.1.9
SR 3.3.1.11

Ts SR 3.3.1.1
SR 3.3.1.9

< i0q.06%/ •-~fl-,10 0oq
RTP RTP

5 25.06% RTP

< 5.06% RTP
with time
constant
> 2 sec

_5 25.23%
RTP*

5 25.23%
RTP*

--<-[2125%
RTP

-45.0]% RTP
with time
constant
-> 12] sec*-

-4253% RTP*

-- 251% RTP*

-5 1.01 E5 -<41.0 E5]
cps* cps*

S 1.01 E5 -- l.0 E51
cps* cps*

3(e)4(e)5(e) NANA N/ANA

(a) With Reactor Trip Breakers (RTBs) closed and Plant Control System capable of rod withdrawal.

(b) Below the P-1 0 (Power Range Neutron Flux) interlocks.

(c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.

(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

(e) With RTBs open. In this condition, Source Range Function does not provide reactor trip but does provide indication.

[Reviewer Note: The-'alues-specifl-
irnluded4o-rviewer-lnfomat~o-onIy-.

For Tthe values specified 40bksfollowed by .... in the Trip Setpoint and Allowable Value columns, -are typical values for the
FU.tien. Nno credit was assumed for these Functions (typically diverse trips/actuations) in the Chapter 15 safety analyses and no
safety analysis value is available.

In all cases, the values specified for trip setpoints and allowable values in-baaGkets-must be replaeedconfirmed, following
completion of the plant-specific setpoint study.-.with the a.tual Trip Setpo.nts. Upon selection of the plant specific instrumentation,
the Trip Setpoints will be calculated in accordance with the setpoint methodology described in WCAP-16361-P-44606. (WCAP 14606
Ss an AP600 GIG*urent hat deSeribes a me hed9olov-thats-ie-DPt ab' to AP.0 P0 issm-lat ~f~R Risrmn

AP1000 3.3.1 - 12 Amendment 0
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RTS Instrumentation
3.3.1

spans as a result of the highcr power Icore.) Allowable Values will be calculated in accordance with the setpoint methodology and
specified in the Allowable Value column. The plant specific setpoint calculations will reflect the latest licensing analysis/design basis
and may incorporate NRC accepted improvements in setpoint methodology.]

Table 3.3.1-1 (page 2 of 5)
Reactor Trip System Instrumentation Q

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

6. Overtemperature AT 1,2 4

7. Overpower AT

8. Pressurizer Pressure

1,2

1 (M

4

4

E SR 3.3.1.1
SR 3.3.1.3
SR 3.3.1.4
SR 3.3.1.6
SR 3.3.1.8
SR 3.3.1.11

E SR 3.3.1.1
SR 3.3.1.6
SR 3.3.1.8
SR 3.3.1.11

K SR 3.3.1.1
SR 3.3.1.6
SR 3.3.1.8
SR 3.3.1.11

E SR 3.3.1.1
SR 3.3.1.6
SR 3.3.1.8
SR 3.3.1.11

Refer to
Note 1
(Page

3.3.1-16)

Refer to
Note 1
(Page

3.3.1-16)

Refer to
Note 2
(Page

3.3.1-16)

1809.9 psig

_< 2420.7 psig

Refer to
Note 2
(Page

3.3.1-16)

[47-9511810.3
psig

[244612420.3
psig

a. Low Setpoint

b. High Setpoint 1,2 4

1 M0

AP1000 3.3.1 - 13 Amendment 0
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 3 of 5)
Reactor Trip System Instrumentation Q

FUNCTION APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

CONDITIONS CHANNELS CONDITIONS REQUIREMENTS -YALUE SETPOINT

11. Reactor Coolant Pump e) 4 per RCP L SR 3.3.1.1 5 230.4°F- [320]230-F'
(RCP) Bearing Water SR 3.3.1.6
Temperature - High GSR 3.3.1.8

a-Stnle-.Pmp ~&R-344--4

SR 3.3.!.8

12. RCP Speed -Low 1 (f) 4 K SR 3.3.1.1 >90.9% ->-490191%
SR 3.3.1.6
SR 3.3.1.8

13. Steam Generator (SG)
Narrow Range Water
Level - Low

14. Steam Generator (SG)
Narrow Range Water
Level - High 2

15. Safeguards Actuation Input
from Engineered Safety
Feature Actuation System

a. Manual

b. Automatic

1,2 4 per SG E SR 3.3.1.1
SR 3.3.1.6
SR 3.3.1.8
SR 3.3.1.11

E SR 3.3.1.1
SR 3.3.1.6
SR 3.3.1.8
SR 3.3.1.11

> 20.95% >95rO000]}bm
span 21% span

_5 82.05% !-9-[-H0j82%
span span

4 per SG

1,2

1,2

2

4

B SR 3.3.1.10

M SR 3.3.1.6

NIANA

N/ANA

N/ANA

NVANA

(f) Above the P-10 (Power Range Neutron Flux) interlock. /

(k) Above the P-1I (Pressurizer Pressure) interlock.

AP1000 3.3.1-14 Amendment 0
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 4 of 5)
Reactor Trip System Instrumentation Q

APPLICABLE
MODES OR
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

16. Reactor Trip System
Interlocks

a. Intermediate Range
Neutron Flux, P-6

2 N SR 3.3.1.6 > 9.91 E-6% >-41 E--45%
RTP RTP-amps

F4uy-P--8

1,2 4
Flux, P-10

N SR 3.3.1.6 _ 9.94% RTP [101% RTP
SR 3.3.1.9

< 10.06% RTP

N SR 3.3.1.6 _ 1970.4 psig -4119701 psig1,2 4 g

17. Reactor Trip Breakers

18. Reactor Trip Breaker (RTB)
Undervoltage and Shunt
Trip Mechanisms

19. Automatic Trip Logic

20. ADS Stages 1, 2, and 3
Actuation input from
engineered safety feature
actuation system

a. Manual

1,2 4 divisions
30),40),50) with 2 RTBs

per division

1,2 1 each per
3 (J),40),50) RTB

mechanism

1,2 4 divisions
30),40),50) 4 divisions

SR 3.3.1.9

SR 3.3.1.5

SR 3.3.1.5

SR 3.3.1.6
SR 3.3.1.6

NIANA

NIANA

N~ANA
NIANA

NAANA

N/ANA

NIANA
N,'ANA

1,2

30),40),50)

1,2
30),40),50)

2 switch
sets

2 switch
sets

B SR 3.3.1.10

B SR 3.3.1.10

b. Automatic

21. Core Makeup Tank
Actuation input from
engineered safety feature
actuation system

a. Manual

b. Automatic

4
4

SR 3.3.1.6
SR 3.3.1.6

SR 3.3.1.10

SR 3.3.1.10

SR 3.3.1.6
SR 3.3.1.6

NL/ANA

NIANA

NVANA
NI'ANA

NAANA

NWANA

NIANA
NIANA

N/ANA

NWANA

N4ANA
NIANA

N/ANA

N4ANA

NIANA
NWANA

1,2

30),40),50)

1,2
30) 40),50)

2 switch
sets

2 switch
sets

4
4

0) With Reactor Trip Breakers closed and Plant Control System capable of rod withdrawal.

AP1000 3.3.1 - 15 Amendment 0
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 5 of 5)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT B•

The AT power signal, qAT, shall not be less than the measured reactor thermal power by more than [1]% of RTP, where the
AT power signal, qAT, is computed as

qAT = p(TC.PPZR[h(TPPZR -"hTc PpzI/AT°

where:

T, [(l+Tls)I(+T sUTcOLD, where TCOLD is the measured cold lea temperature, *F, with lead/lag
compensation applied to compensate for cold leg-to-core transit time

TH [(I+T3S /(I+T4s1ToT, where THo is the measured hot leg temperature, F, with lead/laq
compensation applied to compensate for core-to-hot leg transit time

T, ? [*] sec

T 2! [*] sec

-[*] sec

T5 [5] sec

P(TC)PZR) = density of water at the measured cold leg temperature in the cold leg (Tc), *F, and measured
pressurizer pressure, PPZ., psia

h(TPPZR) = enthalpy of water at the specified measured temperature (TH or Tc) and measured pressurizer
pressure PpzR, psia

AT* = a conversion factor, such that the value of C^T is 100 percent at normal rated thermal Dower

s Laplace transform operator

And, the Overtemperature AT setpoint FPunGtion Alwabll alue shall not exceed the following nominal Trip Setpoint by more than
[0.2% of RTP for THOT; 0.2% of RTP for TcOLO; 0.06% of RTP for pressure; and 0.14% of RTP for AI]% of, T pan,.

•_(+•s AT 1 ,l(I+lS)[T T,]+v( , •,
(1+ T5 s) 4T- - (1+ T2 s) F -

OTATsp = OTATsp -_fLAi)

where:

OTATs = f(P-PZR,Tc_, determined by interpolation from tables [*] of allowable core thermal power as a

function of core inlet temperature at various pressures.

PPZR and Tc, pressurizer pressure and cold lea temperature, are as defined above

f1(AI) : [*] {[*] + (q - qb)}

0% of RTP

when q, - qb - -[*]% RTP

when -[*]% RTP < qt - qb!< [*]% RTP

AP1000 3.3.1 - 16 Amendment 0
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RTS Instrumentation
3.3.1

S-[*]{(qt- qb) - [*]} when q, - qb > []% RTP

Where q, and qb are percent RTP in the upper and lower halves of the core respectively, and q, + qb is the
total THERMAL POWER in percent RTP.

*These values denoted with [*] are specified in the COLR.

Where: AT is measured RCS AT, 'F.
A•

- -I is "Me IRnIccaoe 3AT at MP, Ph.

s ais thc L~aplaco tranSformA oPBroter. 6;cc
T 4c the measured RCS average temperature, *F.

Ti'S !he indicatod -T,

P is the-rnasured pressurizer pracsure, psig.

P, is the nr!!h!! RCS eperatinq pressure, 2235 psig.
-Kl - [3+ 4d( -! ]/°F

, --- [*] seG [ý_41 ssec

Note 2: Overpower AT

The Overpower AT FucAtin-Allowable-Value-setpoint shall not exceed the following nominal Trip Setpoint by more than [0.2% of
RTP for THoT; and 0.2% of RTP for TcOLD]% of-AT--saR RT-T,.

AT( 1+t4s)< AT1 3  T Kb[T3Z]f

OPDTsp = K 4 - f2(AI)

Where: AT is measured RCS AT, 'F.

ATo is the indicated AT at RTP, 2F.

is the Laplaso transform operator, so-o

I- is the mcacurcd RGS average tomnpGratUro, *F.
T" is h n.m.nal T~vabRtp... - .,,

K4 -< [*] , [*1/OF= r ..... asig TfGF

[*]i/F- f. . deoreasing T -

...• 29[*] GeG

W;t!;; I ý I

f2(AI) = [*I
*These values denoted with [*] are specified in the COLR.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 9 of 13)
Engineered Safeguards Actuation System Instrumentation Q

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOINT

14. SG Blowdown Isolation

a. Passive Residual
Heat Removal Heat
Exchanger Actuation

b. SG Narrow Range
Water Level - Low

1 ,2 ,3 ,4 0,m) Refer to Function 13 (Passive Residual Heat Removal Heat
Exchanger Actuation) for all initiating functions and requirements.

1,2,3,40) 4 per SG B,R SR 3.3.2.1
SR 3.3.2.4

->20.95% Ž95oooj
span 4bm21% span

f •SR 3.3.2.6

15. Boron Dilution Block

a. Source Range 2(f),3(t•,4(rn) 4 B,T SIR 3.3.2.1 :_ Source 9Suc
Neutron Flux SR 3.3.2.4 Range Flux X Range Flux X "
multiplio-ation SR 3.3.2.5 2.201 in 50 [1.6 i- 60 2.2
Doubling SR 3.3.2.6 minutes in 50 minutes

5(m) 4 B,P SR 3.3.2.1 <5 Source ýýSource

SR 3.3.2.4 Range Flux X Range Flux X
SR 3.3.2.5 2.20 1 in 50 [16i 02.2

I" S 3.32.6minutes in 50 minutes /

b. Reactor Trip Refer to Function 18.a (ESFAS Interlocks, Reactor Trip, P-4) for all requirements.

c. Battery Charger
Input Voltage - Low

4 divisions

4 divisions

B,T SR 3.3.2.3
SR 3.3.2.4

B,P SR 3.3.2.3
SR 3.3.2.4

? 342.6 V ->-345] V*

> 342.6 V ->-3453] V*5(m)

16. Chemical Volume and
Control System Makeup
Isolation

a. SG Narrow Range
Water Level - High 2

1,2,3(m),40'm) 4 per SG B,R SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

B,Q SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

82.05% -- P4Oq82%
span span

5 23.05% •-{3q23%±
span span

b. Pressurizer Water
Level - High 1

Coincident with
Safeguards
Actuation

c. Pressurizer Water
Level - High 2

d. Containment
Radioactivity -
High 2

e. Manual Initiation

4

1,2,3'm" Refer to Function 1 (Safeguards Actuation) for initiating functions
and requirements.

4

4

B,T SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

B,Q SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

:559.05% -- [6:7159%
span span

5150R/hr <41001 R/hr

1I,2,3(m),40i'm) 2 switches E,R SR 3.3.2.3 N/ANA N/ANA

applicable when critical or during intentional approach to B5if) ~w4~.~4fi{efm8o4a~84(a1&4'JeuIron-I= Iux4M~rI~Kg-NOT

criticality.

(j) With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).

(m) Not applicable for valve isolation Functions whose associated flow path is isolated.

(p) Above the P-19 (RCS Pressure) interlock.
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RCS Pressure, Temperature, and Flow DNB Limits
3.4.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.1.1 Verify pressurizer pressure is greater than or equal to 12 hours
the limit specified in the COLR.

SR 3.4.1.2 Verify RCS average temperature is less than or equal 12 hours
to the limit specified in the COLR.

SR 3.4.1.3 Verify RCS total flow rate is a Ž301,6701 gpm and 12 hours
greater than or equal to the limit specified in the
COLR.

SR 3.4.1.4
- NOTE -

Not required to be performed until 24 hours after
> 90% RTP.

Verify by precision heat bal'ane that RCS total flow 24 months
rate is > f301,6701 gpm and greater than or equal to
the limit specified in the COLR.

0

AP1000 3.4.1 - 2 Amendment 0
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Minimum RCS Flow
3.4.8

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.8 Minimum RCS Flow

LCO 3.4.8

12

At least one Reactor Coolant Pump (RCP) shall be in operation with a
total flow through the core of at least [14-03,0001 gpm.

- NOTES -
1. All RCPs may be de-energized for < 1 hour per 8 hour period

provided:

a. No operations are permitted that would cause introduction into
the RCS, coolant with boron concentration less than required to
meet the SDM of LCO 3.1.1; and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature.

2. No RCP shall be started when the RCS temperature is > 200°F
unless pressurizer level is < 92%.

23. No RCP shall be started with any RCS cold leg temperature
_< 22007Z]'F unless the secondary side water temperature of each
steam generator (SG) is < 1501OF above each of the RCS cold leg
temperatures.

APPLICABILITY: MODES 3, 4, and 5, whenever the reactor trip breakers are open and
with unborated water sources not isolated from the RCS.

C2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. No RCP in operation. A.1 Isolate all sources of 1 hour

unborated water.

AND

A.2 Perform SR 3.1.1.1, (SDM 1 hour
verification).

AP1000 3.4.8- 1 Amendment 0
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MSSVs
3.7.1

ACTIONS (continued)

B4

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action B.1 Be in MODE 3. 6 hours
and associated
Completion Time AND
not met.

B.2 Be in MODE 4 with the 24 hours
OR RCS cooling provided by

the RNS.
One or more steam
generators with
> 3-5 MSSVs
inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.1.1
- NOTE -

Only required to be performed in MODES 1 and 2.

Verify each required MSSV lift setpoint per In accordance with
Table 3.7.1-2 in accordance with the Inservice Testing the Inservice
Program. Following testing, lift settings shall be Testing Program
within ±1%.

AP1 000 3.7.1 - 2 Amendment 0
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MSSVs
3.7.1

Table 3.7.1-1 (page 1 of 1)
OPERABLE MSSVs versus Maximum Allowable Power

NUMBER OF OPERABLE
MSSVs PER STEAM

GENERATOR
MAXIMUM ALLOWABLE

POWER (% RTP)

7D

5 [82]57

4 [ &65144

3 [48]30

2 [3-14117

AP1000 3.7.1 - 3 Amendment 0
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MSSVs
3.7.1

Table 3.7.1-2 (page 1 of 1)
Main Steam Safety Valve Lift Settings

VALVE NUMBER
LIFT SETTING

STEAM GENERATOR (psig + 1-3%)

#1 #2

B4
V030A

V031A

V032A

V033A

V034A

V035A

V030B

V031B

V032B

V033B

V034B

V035B

1185

1491-1196

14981208

12041219

12111231

--2-171242

AP1000 3.7.1-4 Amendment 0
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Fuel Storage Pool Boron Concentration
3.7.11

3.7 PLANT SYSTEMS

3.7.11 Fuel Storage Pool Boron Concentration

LCO 3.7.11

APPLICABILITY:

The fuel storage pool boron concentration shall be > 2300 ppm.

When fuel assemblies are stored in the fuel storage pool and a fuel
storage pool verification has not been performed since the last movement
of fuel assemblies in the fuel storage pool.

ACTIONS

- NOTE -
LCOs 3.0.3 and 3.0.8 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel storage pool boron A.1 Suspend movement of fuel Immediately
concentration not within assemblies in the fuel
limit. storage pool.

AND

A.2.1 Initiate action to restore Immediately
fuel storage pool boron
concentration to within
limit.

OR

A.2.2 Initiate action to perform a
fuel storage pool Immediately
verification.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.11.1 Verify the fuel storage pool boron concentration is 7 days
within limit.

AP1000 3.7.11 - 1 Amendment 0
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Spent Fuel Pool Storage
3.7.12

3.7 PLANT SYSTEMS

3.7.12 Spent Fuel Pool Storage

LCO 3.7.12 The combination of initial enrichment, burnup, and decay time of each
fuel assembly stored in Region 2 in an "All Cell" storage configuration
shall be within the limits specified in Figure 3.7.12-1 or

The combination of initial enrichment, burnup, and decay time of each
fuel assembly stored in Region 2 in the Spent Fuel (1.361 w/o) locations
in a "1-out-of-4 5.0 weight percent fresh" configuration shall be within the
limits specified in Figure 3.7.12-2.

Fuel may be stored in Region 2 in both "All Cell" and "1-out-of-4
5.0 weight-percent fresh" storage configurations together, provided the
fuel stored in the interface locations surrounding the "1-out-of-4
5.0 weight-percent fresh" group(s) meet the initial enrichment, burnup,
and decay time limits specified in Figure 3.7.12-2.

APPLICABILITY: Whenever any fuel assembly is stored in Region 2 of the spent fuel
storage pool.

ACTIONS
- NOTE -

LCOs 3.0.3 and 3.0.8 are not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements of the A.1 Initiate action to move the Immediately
LCO not met. noncomplying fuel assembly

to an acceptable storage
location.

AP1000 3.7.12-1 Amendment 0
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Spent Fuel Pool Storage
3.7.12

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.12.1 Verify by administrative means the initial enrichment,
burnup, and decay time of the fuel assembly is in Prior to storing
accordance with Figures 3.7.12-1 or 3.7.12-2, as the fuel assembly
applicable for "All Cell," "1-out-of-4 5.0 weight-percent in Region 2
fresh" and interface spent fuel assembly storage
configurations.

AP1000 3.7.12-2 Amendment 0
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Spent Fuel Pool Storage
3.7.12

35000
DECAY TIME

1

0 Years

5 Years

10 Years

30000

25000

< 15 Years

X 20 Years

20000

15000

10000

5000

0 +

1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

Initial Enrichment, w/o U-235

Figure 3.7.12-1

Minimum Fuel Assembly Burnup versus Initial Enrichment for the Region 2 "All Cell" Storage
Configurations
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Spent Fuel Pool Storage
3.7.12

B3

55000

2<

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000-

0

1.00

DECAY TIME

•0 Years

13 5 Years

- - 10 Years

× 15 Years

X 20 Years

.

4.00 4.50 5.001.50 2.00 2.50 3.00 3.50

Initial Enrichment, w/o U-235

Figure 3.7.12-2

Minimum Fuel Assembly Burnup Versus Initial Enrichment for the Region 2 "1-out-of-4
5.0 Weight-Percent Fresh" Storage Configurations
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Decay Time
3.9.7

3.9 REFUELING OPERATIONS

3.9.7 Decay Time

I LCO 3.9.7

APPLICABILITY:

ACTIONS

LCO 3.0.8 is not appli

The reactor shall be subcritical for atleast•_ -00-24 hours.

During movement of irradiated fuel in the reactor pressure vessel.

- NOTE -

cable.

CONDITION REQUIFED ACTION COMPLETION TIME

A. Reactor subcritical feF A.1 Sus end all operations Immediately
less-than< -00-2 inv ving movement of
hours. irrliated fuel in there tr• pressure vessel.

SURVEILLANCE REQUIREMENTS /

SURVAILLANCE FREQUENCY

SR 3.9.7.1 Verify that t4 reactor has been subcritical for at Prior to movement
-eat1-00-24 hours by verification of the date and of irradiated fuel in

time of subcriticality. the reactor vessel

AP1000 3.9.7- 1 Amendment 0
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Design Features
4.0

4.0 DESIGN FEATURES

4.3 Fuel Storage

4.3.1 Criticality

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

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

b. keff < 0.995 if fully flooded with unborated water which includes an
allowance for uncertainties as described in Section 9.1, "Fuel Storage
and Handling."

c. A nominal 10.90 inch center-to-center distance between fuel
assemblies placed in Region 1, a nominal 9.028 inch center-to-center
distance between fuel assemblies placed in Region 2 of the spent fuel
storage racks and a nominal 11.62 inch center-to-center distance
between fuel assemblies placed in the Defective Fuel Cells.

d. New or partially spent fuel assemblies with any discharge burnup may
be allowed unrestricted storage in Region 1 and the Defective Fuel
Cells of Figure 4.3-1;

e. Partially spent fuel assemblies meeting the initial enrichment, burnup,
and decay time requirements of LCO 3.7.12, "Spent Fuel Pool
Storage" may be stored in Region 2 of Figure 4.3-1, and

f. New and spent fuel assemblies meeting the Figure 4.3-2 location-
specific initial enrichment, burnup, and decay time requirements of
LCO 3.7.12, "Spent Fuel Pool Storage" may be stored in specified
Region 2 locations.

AP1000 4.0-2 Amendment 0
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Design Features
4.0

4.0 DESIGN FEATURES

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

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

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

c. keff < 0.98 with optimum moderation condition which includes an
allowance for uncertainties as described in Section 9.1, "Fuel Storage
and Handling."

O d. A nominal 110.901 inch center-to-center distance between fuel
assemblies placed in the new fuel storage racks.

4.3.2 Drainage

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

4.3.3 Capacity

The spent fuel pool is densirned and shall be maintained with a storage capacity
limited to no more thaVr'i89, fuel assemblies.

AP1000 4.0- 3 Amendment 0
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Design Features
4.0

(5) DEFECTIVE FUEL LOCATIONS

B3

Region 1 (Al, A2, A3) - 243 locations

Region 2 (B1, B2, B3, B4, C1) - 641 locations

Defective Fuel Cells (DFCs) - 5 locations

Total Storage Locations - 889

Figure 4.3-1

Discrete Two Region Spent Fuel Pool Rack Layout

AP1000 4.0-4 Amendment 0
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Design Features
4.0

B3

Spent Fuel
(equivalent to New f uel1.361 w/o fresh (5.0 wlo fresh fuel

ofuel) and all spent fuel)fuel)

Spent Fuel Spent Fuel
(equivalent to (equivalent to

1.361 w/o fresh 1.361 w/o fresh
fuel) fuel)

Figure 4.3-2

Region 2
"l -out-of-4 5.0 weight-percent fresh" Fuel Configuration
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SDM
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM)

BASES

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

SDM requirements provide sufficient reactivity margin to assure that

acceptable fuel design limits will not be exceeded for normal shutdown

and anticipated operational occurrences (AOOs). As such, the SDM
defines the degree of subcriticality that would be obtained immediately
following the insertion or scram of all Rod Cluster Control Assemblies
(RCCAs)shutdownand, ,,tF,, rerds, assuming that the single rod cluster
assembly of highest reactivity worth is fully withdrawn.

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

During power operation, SDM is calculated and monitored by the

OPDMS and controlled by operating with RCCAs sufficiently

withdrawn to meet the SDM requirement. When the OPDMS is
inoperable, SDM control is ensured by operating within the limits of
LCO 3.1.1, "SHUTDOWN MARGIN-," LCO 3.1.5, "Shutdown Bank
Insertion Limits, and the shutdown banks fully withdrawn and the contrCo
banks within the limits of LCO 3.1.6, "Control Bank Insertion Limits-."
When the unit is in the shutdown and refueling modes, the SDM
requirements are met by adjustments to the RCS boron concentration.

AP1000 B 3.1.1 - 1 Amendment 0
Markup of Revision 15 DCDRevisien-13



SDM
B 3.1.1

BASES

APPLICABLE SAFETY ANALYSES (continued)

c. Rod ejection;

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

Each of these events is discussed below.

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

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

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

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

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

SSDM is a core design condition that can be ensured during operation
through calculations by the Online Power Distribution Monitoring

LCO System (OPDMS) and RCCA positioningcontro., rod positionRig •hGE•t•,O,
and shutdoWn banks) and through the soluble boron concentration.

AP1000 B 3.1.1 - 3 Amendment 0
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SDM
B 3.1.1

BASES

SURVEILLANCE
REQUIREMENTS

BI

SR 3.1.1.1

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

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

a. RCS boron concentration;

b. RCCA and GRCA GCntro- bank-position;

c. RCS average temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal Temperature Coefficient (ITC).

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

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

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

2. Chapter 15, "Accident Analysis."

3. 10 CFR 100.
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Rod Group Alignment Limits
B 3,1.4

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Rod Group Alignment Limits

BASES

BACKGROUND

Be

The OPERABILITY (e.g., trippability) of the shutdown and control
fed6RCCAs is an initial assumption in all safety analyses which assume
rod insertion upon reactor trip. Maximum rod misalignment is an initial
assumption in the safety analysis that directly affects core power
distributions and assumptions of available SDM. Gray Rod Control
Assemblies (GRCAs) are excluded from this LCO during the planned
swap of the gray rod banks, with OPDMS operable. The swap of
GRCA banks will be periodically necessary to prevent excessive
burnup shadowing of fuel rods near the gray rod assemblies. The
bank swap manuever will purposefully misalign GRCAs from their
bank for a short period of time. The exclusion from this LCO is
acceptable due to SHUTDOWN MARGIN being calculated exclusive
of GRCAs, the relative low worth of individual gray rod assemblies,
the short time duration anticipated for the swap manuever and with
OPDMS operable, power peaking and xenon redistribution effects
will be monitored and controlled.

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

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

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

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

Bi

AP1000 B 3.1.4- 1 Amendment 0
Markup of Revision 15 DCDRevisien 3



Rod Group Alignment Limits
B 3.1.4

BASES

BACKGROUND (continued)

The RGCCAs rod control assemblies are divided among control banks and
shutdown banks. Each bank may be further subdivided into two groups to

provide for precise reactivity control. A group consists of two or more
RGGAs rod control assemblies that are electrically paralleled to step
simultaneously. A bank of RCCAs rod control assemblies consists of two
groups that are moved in a staggered fashion, but always within one step
of each other. The AP1 000 design has seven control banks and four
shutdown banks.

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

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

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

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

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

There are 16 gray rod GRGCAs in the AP1 000, each composed of

24 rodlets mounted on a common RCCA spider. These have been

subdivided into what has been termed as MA, MB, MC, and MD Banks
with 4 g.ay. rod GRGCAs in each.

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

The MA, MB, MC, MD, M1 and M2 Banks function together with a single
variable (i.e., criticality or temperature) driving these groups as if they are
in one control group.
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Rod Group Alignment Limits
B 3.1.4

BASES

APPLICABLE SAFETY ANALYSES (continued)

withdrawn single rod from a bank inserted to its insertion limit. Satisfying
limits on departure from nucleate boiling ratio in both of these cases
bounds the situation when a rod is misaligned from its group by 12 steps.

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

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

Continued operation of the reactor with a misaligned control rod is

allowed if the OPDMS indicates margin to limits or, if the OPDMS is

inoperable, the heat flux hot channel factor (Fa(Z)) and the nuclear

enthalpy hot channel factor (F NH) are verified to be within their limits in the
COLR and the safety analysis is verified to remain valid. When a control
rod is misaligned, the assumptions that are used to determine the rod
insertion limits, AFD limits, and quadrant power tilt limits are not
preserved. Therefore, the limits may not preserve the design peaking

factors, and Fa(Z) and FANH must be verified directly by incore mapping.
Bases Section 3.2 (Power Distribution Limits) contains more complete
discussions of the relation of FQ(Z) and FNH to the operating limits.

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

LCO The limits on shutdown or control rod alignments assure that the
assumptions in the safety analysis will remain valid. The requirements on
control rod OPERABILITY assure that upon reactor trip, the assumed
reactivity will be available and will be inserted. The control rod
OPERABILITY requirements (i.e., trippability) are separate from the
alignment requirements, which ensure that the RCCAs and banks
maintain the correct power distribution and rod alignment. The rod
OPERABILITY requirement is satisfied provided the rod will fully insert in
the required rod drop time assumed in the safety analysis. Rod control
malfunctions that result in the inability to move a rod (e.g., rod lift coil
failures), but that do not impact trippability, do not result in rod
inoperability.
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Rod Group Alignment Limits
B 3.1.4

BASES

LCO (continued)

Be

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

Failure to meet the requirements of this LCO may produce unacceptable
power peaking factors and linear heating rates (LHR), or unacceptable
SDMs, which may constitute initial conditions inconsistent with the safety
analysis.

The LCO is modified by a Note to relax the rod alignment limit on
gray rods during GRCA swap operations. This operation which
occurs frequently throughout the fuel cycle would normally violate
the LCO.

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

ACTIONS A.1.1 and A.1.2
When one or more rods are inoperable (i.e., untrippable), there is a
possibility that the required SDM may be adversely affected. Under these
conditions, it is important to determine the SDM, and if it is less than the
required value, initiate boration until the required SDM is recovered. The
Completion Time of 1 hour is adequate to determine SDM and, if
necessary, to initiate boration to restore SDM.
In this situation, SDM verification must include the worth of the
untrippable rod as well as a rod of maximum worth.
A.2
If the inoperable rod(s) cannot be restored to OPERABLE status, the
plant must be brought to a MODE or condition in which the LCO
requirements are not applicable. To achieve this status, the unit must be
brought to at least MODE 3 within 6 hours.
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Rod Group Alignment Limits
B 3.1.4

BASES

ACTIONS (continued)

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

For continued operation with a misaligned rod, RTP must be reduced,
SDM must periodically be verified within limits, hot channel factors (FQ(Z)

and F N ) must be verified within limits, and the safety analyses must be
re-evaluated to confirm continued operation is permissible. A note has
been added indicating that Required Actions B.2.4 and B.2.5, Fe and FAH
verification, are only required when the OPDMS is inoperable and
therefore unavailable to continuously monitor the core power distribution.

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

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

Online monitoring of core power distribution by the OPDMS, or verifying
that FQ(Z) and FNH are within the required limits when the OPDMS is

inoperable, ensures that current operation at 75% of RTP with a rod
misaligned is not resulting in power distributions which may invalidate
safety analysis assumptions at full power. The Completion Time of
72 hours allows sufficient time to restore OPDMS operable or to obtain
and analyze offline flux maps of the core power distribution using the
incore detectorflux mapping system and to calculate FQ(Z) and FNH.

Once current conditions have been verified acceptable, time is available
to perform evaluations of accident analysis to determine that core limits
will not be exceeded during a Design Basis Accident (DBA) for the
duration of operation under these conditions. The accident analyses
presented in Chapter 15 (Ref. 3) that may be adversely affected will be
evaluated to ensure that the analysis results remain valid for the duration
under these conditions. A Completion Time of 5 days is sufficient time to
obtain the required input data and to perform the analysis.
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Rod Group Alignment Limits
B 3.1.4

BASES

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

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

SR 3.1.4.2

Verifying each control rod is OPERABLE would require that each rod be
tripped. However, in MODES 1 and 2, tripping each control rod would

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

SR 3.1.4.3

Verification of rod drop times allows the operator to determine that the
maximum rod drop time permitted is consistent with the assumed rod

drop time used in the safety analysis. Measuring rod drop times prior to
reactor criticality, after each reactor vessel head removal, ensures that the
reactor internals and rod drive mechanism will not interfere with rod
motion or rod drop time, and that no degradation in these systems has
occurred that would adversely affect control rod motion or drop time. This
testing is performed with all RCPs operating and the average moderator
temperature > 500°F to simulate a reactor trip under conservative
conditions. Gray Rod Control Assemblies are excluded from this
Surveillance because they are not considered in the calculation of
SDM in MODES I and 2.
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Shutdown Bank Insertion Limits
B 3.1.5

BASES

BACKGROUND (continued)

are controlled manually by the control room operator. During normal unit
operation, the shutdown banks are either fully withdrawn or fully inserted.
The shutdown banks must be completely withdrawn from the core, prior to
withdrawing any control banks during an approach to criticality. The
shutdown banks are then left in this position until the reactor is shut down.
They affect core power and burnup distribution, and add negative
reactivity to shut down the reactor upon receipt of a reactor trip signal.

APPLICABLE
SAFETY
ANALYSES

Be

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

The acceptance criteria for addressing shutdown and control rod bank

insertion limits and inoperability or misalignment is that:

a. There be no violations of:

1. specified acceptable fuel design limits, or,

2. RCS pressure boundary integrity; and

b. The core remains subcritical after accident transients.

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

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

AP1000 B 3.1.5 - 2 Amendment 0
Markup of Revision 15 DCDRevisioeR3



Shutdown Bank Insertion Limits
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BASES

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

The shutdown bank insertion limits are defined in the COLR.

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

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

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

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

The allowed Completion Time of 2 hours provides an acceptable time for
evaluating and repairing minor problems without allowing the plant to
remain in an unacceptable condition for an extended period of time.
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Control Bank Insertion Limits
B 3.1.6

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.6 Control Bank Insertion Limits

BASES

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

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

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

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

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

The power density at any point in the core must be limited so that the fuel
design criteria are maintained. Together, LCO 3.1.4, "Rod Group
Alignment Limits," LCO 3.1.5, "Shutdown Bank Insertion Limits,"
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Control Bank Insertion Limits
B 3.1.6

BASES

cycles that have sufficiently high ejected RCCA worth.

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

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

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

APPLICABILITY The control bank sequence, overlap, and physical insertion limits shall be
maintained with the reactor in MODES 1 and 2 with keff > 1.0. The LCO
is not applicable if OPDMS is OPERABLE since OPDMS ensures that

the limits are met. These limits must be maintained since they preserve
the assumed power distribution, ejected rod worth, SDM, and reactivity
rate insertion assumptions.

Applicability in MODES 3, 4, and 5 is not required, since neither the
power distribution nor ejected rod worth assumptions would be exceeded
in these MODES.

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

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

B 1 When the control banks are outside the acceptable insertion limits, they
must be restored to within those limits. This restoration can occur in two

ways:

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

b. Moving rods to be consistent with power.

Also, verification of SDM or initiation of boration to regain SDM is required
within 1 hour, since the SDM in MODES 1 and 2, norma•ly-ensured by
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B 3.1 REACTIVITY CONTROL SYSTEMS

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

BASES

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

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

APPLICABLE
SAFETY
ANALYSES

85

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

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

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

LCO

85

APPLICABILITY The requirement that at least two demineralized water isolation valves
and two makeup line isolation valves be OPERABLE is applicable in
MODES 1, 2, 3, 4, and 5 because a boron dilution event is considered

85) possible in these MODES, and the automatic closure of these valves is
assumed in the safety analysis.
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CVS Demineralized Water Isolation Valves and Makeup Line Isolation Valves
B 3.1.9

BASES

APPLICABILITY (continued)

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

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

ACTIONS A.1

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

B.1

If the Required Actions and associated Completion Time of Condition A
are not met, or if both CVS demineralized water isolation valves or both

85 makeup line isolation valves are not OPERABLE (i.e., not able to be
closed automatically), then the demineralized water supply flow path to
the RCS must be isolated. Isolation can be accomplished by manually
isolating the CVS demineralized water isolation valve(s) or by positioning
the 3-way blend valve to only take suction from the boric acid tank.
Alternatively, the dilution path may be isolated by closing appropriate
isolation valve(s) in the flow path(s) from the demineralized water storage
tank to the reactor coolant system.

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

AP1000 B 3.1.9 - 2 Amendment 0
Markup of Revision 15 DCDRev*sien3



B5)

CVS Demineralized Water Isolation Valves and Makeup Line Isolation Valves
B 3.1.9

BASES

SURVEILLANCE SR 3.1.9.1
REQUIREMENTS

Verification that the CVS demineralized water isolation valves and
B5 makeup line isolation valves are OPERABLE, by stroking each valve

closed, demonstrates that the valves can perform their safety related
function. The Frequency is in accordance with the Inservice Testing
Program.

REFERENCES 1. Chapter 15, "Accident Analysis."

APIO00 B 3.1.9 - 3 Amendment 0
Markup of Revision 15 DCDRevisien 3



OPDMS-Monitored Power Distribution Parameters
B 3.2.5

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.5 OPDMS-Monitored Power Distribution Parameters

BASES

BACKGROUND The On-line Power Distribution Monitoring System (OPDMS) for the
AP1000 is an advanced core monitoring and support package. The
OPDMS has the ability to continuously monitor core power distribution
parameters. In addition, the OPDMS monitors SDM.

The purpose of the limits on the OPDMS-monitored power distribution
parameters is to provide assurance of fuel integrity during Conditions I
(Normal Operation) and II (incidents of Moderate Frequency) events by:
(1) not exceeding the minimum departure from boiling ratio (DNBR) in the
core, 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 peak cladding temperature (PCT) limit of
2200°F is not exceeded.

The definition of certain quantities used in these specifications are as
follows:

Peak kw/ft(Z)

FNFAH

Peak linear power density (axially dependent) as
measured in kw/ft.

Ratio of the integral of linear power along the rod with
the highest integrated power to the average rod
power.

Minimum ratio of the critical heat flux to actual heat
flux at any point in the reactor that is allowed in order
to assure that certain performance and safety criteria
requirements are met over the range of plant
conditions.

Minimum DNBR

By continuously monitoring the core and following its actual operation, it is
possible to significantly limit the adverse nature of power distribution initial
conditions for transients which may occur at any time.
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OPDMS-Monitored Power Distribution Parameters
B 3.2.5

BASES

LCO (continued)

Peak kw/ft limits define limiting values for core power peaking that
precludes peak cladding temperatures above 2200°F during either a large
or small break LOCA. The highest calculated linear power densities in
the core at specific core elevations are displayed for operator visual
verification relative to the COLR values.

The determination of FH identifies the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat removal

capability and thus the highest probability for DNB. Should FNH exceed
the limit given in the COLR, the possibility exists for DNBR to exceed the
value used as a base condition for the safety analysis.

Two levels of alarms on power distribution parameters are provided to the
operator. One serves as a warning before the three parameters (kw/ft(Z),

FNH, DNBR) exceed their values used as a base condition for the safety

analysis. The other alarm indicates when the parameters have reached
their limits.

APPLICABILITY The OPDMS-monitored power distribution parameter limits must be
maintained in MODE 1 above 50% RTD to preclude core power
distributions from exceeding the limits assumed in the safety analyses.
Applicability in other MODES, and MODE 1 below 50% RTP, is not
required because there is either insufficient stored energy in the fuel or
insufficient energy transferred to the reactor coolant to require a limit on
the distribution of core power. The OPDMS monitoring of SDM must be
OPERABLE in MODES 1 and 2 with keff -> 1.

Specifically for FNH, the design bases accidents (DBAs) that are sensitive

to FAH in other MODES (MODES 2 through 5) have significant margin to

DNB, and therefore, there is no need to restrict FNH in these modes.

In addition to the alarms discussed in the LCO section above (alarms on
OPDMS-monitored power distribution parameters), there is an alarm
indicating the potential inoperability of the OPDMS itself.

Should the OPDMS be determined to be inoperable for other than
reasons of alarms inoperable, this LCO is no longer applicable and
LCOs 3.2.1 through 3.2.4 become applicable.

AP1000 B 3.2.5 - 3 Amendment 0
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OPDMS-Monitored Power Distribution Parameters
B 3.2.5

BASES

ACTIONS A.1

With any of the OPDMS-monitored power distribution parameters outside
of their limits, the assumptions used as most limiting base conditions for
the DBA analyses may no longer be valid. The 1 hour operator ACTION
requirement to restore the parameter to within limits is consistent with the
basis for the anticipated operational occurrences and provides time to
assess if there are instrumentation problems. It also allows the possibility
to restore the parameter to within limits by rod cluster control assembly
(RCCA) motion if this is possible. The OPDMS will continuously monitor
these parameters and provide an indication when they are approaching
their limits.

B.1

If the OPDMS-monitored power distribution parameters cannot be
restored to within their limits within the Completion Time of ACTION A.1, it
is likely that the problem is not due to a failure of instrumentation. Most of
these parameters can be brought within their respective limits by reducing
THERMAL POWER because this will reduce the absolute power density
at any location in the core thus providing margin to the limit.

If the parameters cannot be returned to within limits as power is being
reduced, THERMAL POWER must be reduced to < 50% RTP where the
LCOs are no longer applicable.

A Note has been added to indicate that if the power distribution
parameters in violation are returned to within their limits during the power
reduction, then power operation may continue at the power level where
this occurs. This is a conservative action for protection against the
consequences of severe transients with unanalyzed power distributions.

The Completion Time of 4 hours provides an acceptable time to reduce
power in an orderly manner and without allowing the plant to remain
outside the FNH limits for an extended period of time.

~c.__

If the SDM requirements are not met, boration must be initiated promptly.
A Completion Time of 15 minutes is adequate for an operator to correctly
align and start the required systems and components. It is assumed that
boration will be continued until the SDM requirements are met. In the
determination of the required combination of boration flow rate and boron
concentration, there is no unique requirement that must be satisfied.
Since it is imperative to raise the boron concentration of the RCS as soon
as possible, the boron concentration should be a concentrated solution.
The operator should begin boration with the best source available for the
plant conditions.
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RTS Instrumentation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

In MODE 2 when below the P-6 setpoint during a reactor startup, the
Source Range Neutron Flux trip must be OPERABLE. Above the
P-6 setpoint, the Intermediate Range Neutron Flux trip and the
Power Range Neutron Flux - Low Setpoint trip will provide core
protection for reactivity accidents. Above the P-6 setpoint, the PMS
source range detectors are de-energized and inoperable as
described above.

In MODE 3, 4, or 5 with the reactor shutdown, the Source Range
Neutron Flux trip Function must also be OPERABLE. If the PLS is
capable of rod withdrawal, the Source Range Neutron Flux trip must
be OPERABLE to provide core protection against a rod withdrawal
accident. If the PLS is not capable of rod withdrawal, the source
range detectors are required to be OPERABLE to provide monitoring
of neutron levels and provide protection for events like an inadvertent
boron dilution. These Functions are addressed in LCO 3.3.2,
"Engineered Safety Feature Actuation System (ESFAS)
Instrumentation." The requirements for the PMS source range
detectors in MODE 6 are addressed in LCO 3.9.3, "Nuclear
Instrumentation."

6. Overtemperature AT

The Overtemperature AT trip Function ensures that protection is
provided to ensure that the design limit DNBR is met. This trip
Function also limits the range over which the Overpower AT trip
Function must provide protection. The inputs to the
Overtemperature AT trip include all combinations of pressure, power,
coolant temperature, and axial power distribution, assuming full
reactor coolant flow. Protection from violating the DNBR limit is
assured for those transients that are slow with respect to delays from
the core to the measurement system. The-Overtemperature AT trip
Function uses the measured THOT and TcOLD in each loop,
together with the measured pressurizer pressure, to compute
the reactor core thermal power. Equations to fit the properties
of density and enthalpy are programmed in the software, such
that the AT power signal is presented as a percent of RTP for
direct comparison with measured calorimetric power. The
overtemperature AT setpoint is automatically varied for
changes in the parameters that affect DNB as follows: eaeh loop
AT as a measure of rea•t ... power- and is .aute-atialy varied with
the follown paraeters:

..reactor.. .ant average core inlet temperature - the Trip
Setpoint is varied to correct for changes in coolant density and
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RTS Instrumentation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

speeifiG-heat capacity-wit ,ehanges4R-eGO core
inlet temperature based on measured changes in cold leg
temperature with dynamic compensation to account for
cold leg-to-core transit time;

* pressurizer pressure - the Trip Setpoint is varied to correct for
changes in system pressure; and

" axial power distribution - the Trip Setpoint is varied to account
for imbalances in the axial power distribution as detected by the
PMS upper and lower power range detectors. If axial peaks are
greater than the design limit, as indicated by the difference
between the upper and lower PMS power range detectors, the
Trip Setpoint is reduced in accordance with Note 1 of
Table 3.3.1-1.

B5 Dynamic compensation of the AT power signal is included for
system piping delays from the core to the temperature measurement
system. The Overtemperature AT trip Function is calculated for each
loop as described in Note 1 of Table 3.3.1-1. This Function also
provides a signal to generate a turbine runback prior to reaching the
Trip Setpoint. A turbine runback will reduce turbine power and
reactor power. A reduction in power will normally alleviate the
Overtemperature AT condition and may prevent a reactor trip. No
credit is taken in the safety analyses for the turbine runback.

The LCO requires four channels of the Overtemperature AT trip
Function to be OPERABLE in MODES 1 and 2. Four channels are
provided to permit one channel in trip or bypass indefinitely and still
ensure no single random failure will disable this trip Function. Note
that the Overtemperature AT Function receives input from channels
shared with other RTS Functions. Failures that affect multiple
Functions require entry into the Conditions applicable to all affected
Functions.

In MODE 1 or 2, the Overtemperature AT trip must be OPERABLE to
prevent DNB. In MODE 3, 4, 5, or 6, this trip Function does not have
to be OPERABLE because the reactor is not operating and there is
insufficient heat production to be concerned about DNB.

7. Overpower AT

The Overpower AT trip Function ensures that protection is provided
to ensure the integrity of the fuel (i.e., no fuel pellet melting and less
than 1% cladding strain) under all possible overpower conditions.
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BASES

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

This trip Function also limits the required range of the
Overtemperature AT trip function and provides a backup to the
Power Range Neutron Flux - High Setpoint trip. The Overpower AT

trip Function ensures that the allowable heat generation rate (kW/ft)

of the fuel is not exceeded. It uses the same AT power signal

generated for the Overtemperature AT of ea•h loop as a measure
of react.. power and. The setpoint is automatically varied with the
following parameters:

* ranr'+a Greant- ave, ,raq temperatre,. the Trip Setoaiht icr

va*e Wppr Ia r'arrt far Ghnnar. in aaann rlaseiant dn ity na~i

Axial power distribution - the Trip Setpoint is varied to
account for imbalances in the axial power distribution as
detected by the PMS upper and lower power range
detectors. If axial peaks are greater than the design limit,
as indicated by the difference between the upper and lower
PMS power range detectors, the Trip Setpoint is reduced in
accordance with Note 2 of Table 3.3.1-1 ..at. Of ,han o.

GempR,, anctiaR, for the riot ay betee the~aa Gk are a inn he

The Overpower AT trip Function is calculated for each loop as per
Note 2 of Table 3.3.1-1. The Trip Setpoint reflects the inclusion of
both steady state and adverse environmental instrument
uncertainties as the detectors provide protection for a steam line
break and may be in a harsh environment. Note that this Function
also provides a signal to generate a turbine runback prior to reaching
the Trip Setpoint. A turbine runback reduces turbine power and
reactor power. A reduction in power normally alleviates the
Overpower AT condition and may prevent a reactor trip.

The LCO requires four channels of the Overpower AT trip Function to
be OPERABLE in MODES 1 and 2. Four channels are provided to
permit one channel in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function. The
Overpower AT Function receives input from channels shared with
other RTS Functions. Failures that affect multiple Functions require
entry into the Conditions applicable to a affected Functions.

In MODE 1 or 2, the Overpower AT trip Function must be
OPERABLE. These are the only times that enough heat is
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BASES

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

provided to permit one channel in trip or bypass indefinitely and
still ensure no single random failure will disable this trip
Function.

In MODE 1 or 2, the Pressurizer Pressure - High trip must be
OPERABLE to help prevent RCS overpressurization and LCOs,
and minimizes challenges to the safety valves. In MODE 3, 4,
5, or 6, the Pressurizer Pressure - High trip Function does not
have to be OPERABLE because transients which could cause
an overpressure condition will be slow to occur. Therefore, the
operator will have sufficient time to evaluate plant conditions
and take corrective actions. Additionally, low temperature
overpressure protection systems provide overpressure
protection when below MODE 4.

9. Pressurizer Water Level - High 3

The Pressurizer Water Level - High 3 trip Function provides a
backup signal for the Pressurizer Pressure - High 3 trip and also
provides protection against water relief through the pressurizer
safety valves. These valves are designed to pass steam in order to
achieve their design energy removal rate. A reactor trip is actuated
prior to the pressurizer becoming water solid. The Trip Setpoint
reflects only steady state instrument uncertainties as the detectors
do not provide primary protection for any event that results in a harsh
environment. The level channels do not actuate the safety valves.

The LCO requires four channels of Pressurizer Water Level - High 3
to be OPERABLE in MODE 1 above P-10. Four channels are
provided to permit one channel in trip or bypass indefinitely and still
ensure no single random failure will disable this trip Function.

In MODE 1 when there is a potential for overfilling the pressurizer,
the Pressurizer Water Level - High 3 trip must be OPERABLE. This
trip Function is automatically enabled on increasing power by the
P-10 interlock. On decreasing power, this trip Function is
automatically blocked below P-10. Below the P-10 setpoint,
transients which could raise the pressurizer water level will be slow
and the operator will have sufficient time to evaluate plant conditions
and take corrective actions.

10. Reactor Coolant Flow- Low

a. Reactor Coolant Flow Low (S;iqe Cold Leg)

The Reactor Coolant Flow - Low (Single Cold Leg) trip Function
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

ensures that protection is provided against violating

B5
the DNBR limit due to low flow in one or more RCS cold legs.
Above the P-810 setpoint, a loss of flow in any RCS cold leg will
actuate a reactor trip. Each RCS cold leg has four flow
detectors to monitor flow. The Trip Setpoint reflects only steady
state instrument uncertainties as the detectors do not provide
primary protection for any event that results in a harsh
environment.

The LCO requires four Reactor Coolant Flow - Low channels
per cold leg to be OPERABLE in MODE 1 above P-810. Four
OPERABLE channels are provided to permit one channel in trip
or bypass indefinitely and still ensure no single random failure
will disable this trip Function.

In MODE 1 above the P-810 setpoint, when a loss of flow in one
RCS cold leg could result in DNB conditions in the core, the
Reactor Coolant Flow - Low (Sinle n•Gold Leg) trip must be
OPERABLE. In MODE - below the P 8 sctpont, a loss of flow
in two or mo.re cold legs is required to actuat a reat tr
(Function l0.b) bccausc of the lowcr powýer level and the
qreateFr marin to the design limit DNB-R.

b.
I I PI I

LKpr'nrIO "plan~ft FlowtA Lo rTAI Col Lgg-%Ipr ~rC

The -Reaetor Co-olant Flow Low (Two Cold Legs) trip Function
enSUres that pro~tection is provided againSt violating the DNBR
limit due to low flow in two or more RCS cold legs. Above the
P 10 setpoint and below the P 8 setpoint, a loss of flow in wo or
more cold legs will initiate a reactor trip. Each cid leg has four
flow detectr6s to monitor flow. The Trip Setpoint refle on
steady state instrument unce.tainties as the detecto. do Inot
provide primary protection for any event that results in a hars

The LCO requires four Reactor Coolant Flow LOW channels
per cold leg to be OPERABLE in MODE 1 above P 10 and
below P 8. Four OPERABLE channels are provided to permit
one channel in trip or bypass indefinitely and still ensure no

In MODE 1 above the P 10 setpoint and below the P 8 setpoint-,
the Reactor Coolant Flow Low (Two Cold Legs) trip must be
OPERABLE. Below the P 10 setpoint, all reactor trips on low
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

flew-afe-automatiatly-.blec-ked no c evsahblepowef

distributionS could occur that would cause a DNB conce.r at
B5 ~~~this low power level. Above the P 10 setpoint, the rectrri

On loW flow in two or more RCS cold legs is automaial
enabled. Abov the- P 8 setpoint, a loSS Of flow in any one cold
leg will actuate a reactor trip because of the higher power level
andthe .edU.ed margin to the desig ...

11. Reactor Coolant Pump (RCP) Bearing Water Temperature- High

a. RCP Bearing Water Temperature - High (Sinqle-Pump4

The RCP Bearing Water Temperature - High (Slogle Pump4
reactor trip Function ensures that protection is provided against
violating the DNBR limit due to a loss of flow in one RCS cold
leg. Above the P-810 setpoint, high bearing water temperature
in any RCP will initiate a reactor trip. The Trip Setpoint reflects
only steady state instrument uncertainties as the detectors do
not provide primary protection for any event that results in a
harsh environment.

The LCO requires four RCP Bearing Water Temperature - High
channels per RCP to be OPERABLE in MODE 1 above P-810.
Four channels are provided to permit one channel in trip or
bypass indefinitely and still ensure no single random failure will
disable this trip Function.

In MODE 1 above the P-810 setpoint, when a loss of flow in any
RCS cold leg could result in DNB conditions in the core, the
RCP Bearing Water Temperature - High (SingilePufp)-trip
must be OPERABLE. In MODE 1 below the P 8 stp•i•;t, a less
Of flow in two Or morFe cold legs is required to actuate a reactor
trip because of the lower power level and the greatermagnt
the design limit DNBR.

b. GPD Be.rinn Wabter Temrnr.ipe Itre H.Ji), ITwe~ Pu rn~

The RCP Bear•ig Water Temperature High (Two Pumps)
reaoter trip Function ensures that Protoction is provided against
violating the DNBR limit due to a loss Of flow in two Or moee
ROS cold legs. Above the P 10 setpoint and below the P 8
setpeint, a high bearing water temperature in two or more RO~
will initiate a reactor trip. The Trip Setpoint reflects only steady
state instrument uncertainties as the detecto~rs do not provid
primar-' protection for any event that results in a harsh
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

e-viIGnmet•.

The LCO requires four RCP Bearing W~ater Temnperature High
,hannels per RCP to be OPERABLE in MODE I a P 1

anrd below P 8. Feur hannels are provided to permit one
ha-nnel in trip or bypass indefinitely and still ensure no single

random failure will disable this trip Function.

In-MOD•-1-abGve4he-P4-0-setpeinn- low he-P-8-seetpGipt
the RCP Bea-ring Water Temperature High (Tw Pumps) tFrip
must be OPERABLE. Below the P 10 sctpoint, all reactor trips;
on less of flow are automaticGaly bhloked since no conceivable
power distributions could occurF that would cause a DNB
Ron'ern at this low pow, r level. Above the P 10 setpoint, the

Feaoter trip on loss of flow in two RCS colId legs is automatically
enabled. Above the P 8 setpoint, a loss of flow in any one cold
le-will-&auate -areaGtFtrip beoause-e-of-he"hpewef4evet
and the reduced margin to the design limit DNBR.

12. Reactor Coolant Pump Speed - Low

The RCP Speed - Low trip Function ensures that protection is
provided against violating the DNBR limit due to a loss of flow in two
or more RCS cold legs. The speed of each RCP is monitored.
Above the P-10 setpoint a low speed detected on two or more RCPs
will initiate a reactor trip. The Trip Setpoint reflects only steady state
instrument uncertainties as the detectors do not provide primary
protection for any event that results in a harsh environment.

The LCO requires four RCP Speed - Low channels to be
OPERABLE in MODE 1 above P-10. Four channels are provided to
permit one channel in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function.

In MODE 1 above the P-10 setpoint, the RCP Speed - Low trip must
be OPERABLE. Below the P-10 setpoint, all reactor trips on loss of
flow are automatically blocked since no power distributions are
expected to occur that would cause a DNB concern at this low power
level. Above the P-10 setpoint, the reactor trip on loss of flow in two
or more RCS cold legs is automatically enabled.

13. Steam Generator Water Level - Low

The SG Water Level - Low trip Function ensures that protection is
provided against a loss of heat sink. The SGs are the heat sink for
the reactor. In order to act as a heat sink, the SGs must contain a
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

reactor trip Functions are outside the applicable MODES.
These are:

a. Intermediate Range Neutron Flux, P-6

The Intermediate Range Neutron Flux, P-6 interlock is actuated
when the respective PMS Intermediate Range Neutron Flux
channel goes approximately one decade above the minimum
channel reading. The LCO requirement for the P-6 interlock
ensures that the following Functions are performed:

(1) on increasing power, the P-6 interlock allows the manual
block of the respective PMS Source Range, Neutron Flux
reactor trip. This prevents a premature block of the source
range trip and allows the operator to ensure that the
intermediate range is OPERABLE prior to leaving the
source range. When the source range trip is blocked, the
high voltage to the detectors is also removed.

(2) on decreasing power, the P-6 interlock automatically
energizes the PMS source range detectors and enables
the PMS Source Range Neutron Flux reactor trip.

(3) on increasing power, the P-6 interlock provides a backup
block signal to the source range neutron flux doubling
circuit. Normally, this Function is manually blocked by the
main control room operator during the reactor startup.

The LCO requires four channels of Intermediate Range Neutron
Flux, P-6 interlock to be OPERABLE in MODE 2 when below
the P-6 interlock setpoint.

In MODE 2, when below the P-6 interlock setpoint, the P-6
interlock must be OPERABLE. Above the P-6 interlock setpoint,
the PMS Source Range Neutron Flux reactor trip will be
blocked; and this Function will no longer be necessary. In
MODES 3, 4, 5, and 6, the P-6 interlock does not have to be
OPERABLE because the PMS Source Range is providing core
protection.

B5b. Power Ranoc NeUtFRo Flux ,P8

The Power Range Neut.ro Flux, P 8 interlock is actuated at
approximately 4,8% p.w...as determined by the respec.t.ive P
power range detector. The P 8 interlock aultomatically
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

enables the Roactor Coolant Flow Low (Single Hot Leg) and
5 Tq ......Wter Tem.perature High (Single Pup}-reauter

trips en-iRG~eaSiRg power. The LCO requirement for this trip
Function ensures that pro-tection is provided against A loss on
flow. in either RCS hot leg that could result in DNB ronditions- i'
the ore-wheFgfeater-4han-appreximatel48%pewer.-OGn
decreasing power, the reactor trip on low flow ithe"r hoteg-
automatically blocked.

The LGO requires .ou ...a.esePow&-,ange Neutron Flux-,
P8interlock to be OPERABLE in MODE-41.

in MODE 1, a lo8s Of flow in one ROS cold leg could result in
DNB GOnditions, so the Power Range Neutron Flux, P 8interlnock must be OPERABLE. In MODE 2, 3,1 , 5, or 6, this
F~c-in-tdoes-not-hee be OPERA81LE beeause-he-Gore-4s
not prodUGi• g sufficient power to be concerned about DNNB
GORditions.

eb. Power Rangqe Neutron Flux, P-10

The Power Range Neutron Flux, P-10 interlock is actuated at
approximately 10% power as determined by the respective PMS
power-range detector. The LCO requirement for the P-1 0
interlock ensures that the following functions are performed:

(1) on increasing power, the P-10 interlock automatically
enables reactor trips on the following Functions:

* Pressurizer Pressure - Low,

* Pressurizer Water Level - High 3,

B5 * Reactor Coolant Flow - Low .(Both H,',ot Legs

* RCP Bearing Water Temperature - High-(-we
Pumps), and

* RCP Speed - Low.

These reactor trips are only required when operating above
the P-10 setpoint (approximately 10% power). These
reactor trips provide protection against violating the
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DNBR limit. Below the P-10 setpoint, the RCS is capable
of providing sufficient natural circulation without any RCP
running.

(2) on increasing power, the P-10 interlock allows the operator
to manually block the Intermediate Range Neutron Flux
reactor trip.

(3) on increasing power, the P-10 interlock allows the operator
to manually block the Power Range Neutron Flux - Low
Setpoint reactor trip.

(4) on increasing power, the P-10 interlock automatically
provides a backup block signal to the Source Range
Neutron Flux reactor trip and also to de-energize the PMS
source range detectors.

(5) on decreasing power, the P-10 interlock automatically
blocks reactor trips on the following Functions:

" Pressurizer Pressure - Low,

" Pressurizer Water Level - High 3,

B5 * Reactor Coolant Flow - Low (Two Cold Legs),

* RCP Bearing Water Temperature - High
(Two Pumps), and

" RCP Speed - Low.

(6) on decreasing power, the P-10 interlock automatically
enables the Power Range Neutron Flux - Low reactor trip
and the Intermediate Range Neutron Flux reactor trip (and
rod stop).

The LCO requires four channels of Power Range Neutron Flux,
P-10 interlock to be OPERABLE in MODE 1 or 2.

In MODE 1, when the reactor is at power, the Power Range
Neutron Flux, P-10 interlock must be OPERABLE. This
Function must be OPERABLE in MODE 2 to ensure that core
protection is provided during a startup or shutdown by the
Power Range Neutron Flux - Low Setpoint and Intermediate
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Range Neutron Flux reactor trips. In MODE 3, 4, 5, or 6, this
Function does not have to be OPERABLE because the reactor
is not at power and the Source Range Neutron Flux reactor trip
provides core protection.

dc. Pressurizer Pressure, P-11

With pressurizer pressure channels less than the P-11 setpoint,
the operator can manually block the Steam Generator Narrow
Range Water Level - High 2 reactor Trip. This allows rod
testing with the steam generators in cold wet layup. With
pressurizer pressure channels > P-11 setpoint, the Steam
Generator Narrow Range Water Level - High 2 reactor Trip is
automatically enabled. The operator can also enable these
actuations by use of the respective manual reset.

17. Reactor Trip Breakers

This trip Function applies to the RTBs exclusive of individual trip
mechanisms. There are eight reactor trip breakers with two breakers
in each division. The reactor trip circuit breakers are arranged in a
two-out-of-four logic configuration, such that the tripping of the two
circuit breakers associated with one division does not cause a
reactor trip. This circuit breaker arrangement is illustrated in
Figure 7.1-7. The LCO requires four divisions of the Reactor Trip
Switchgear to be OPERABLE with two trip breakers associated with
each required division. This logic is required to meet the safety
function assuming a single failure.

These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critical. In MODE 3, 4, or 5, these RTS trip Functions must
be OPERABLE when the RTBs are closed, and the PLS is capable
of rod withdrawal.

18. Reactor Trip Breaker Undervoltacqe and Shunt Trip Mechanisms

The LCO requires both the Undervoltage and Shunt Trip
Mechanisms to be OPERABLE for each RTB that is in service. The
trip mechanisms are not required to be OPERABLE for trip breakers
that are open, racked out, incapable of supplying power to the PLS,
or declared inoperable under Function 17 above. OPERABILITY of
both trip mechanisms on each breaker ensures that no single trip
mechanism failure will prevent opening the breakers on a valid
signal.
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K.1.1, K.1.2, and K.2

Condition K applies to the following reactor trip Functions:

* Pressurizer Pressure - Low;

* Pressurizer Water Level - High 3;

* Reactor Coolant Flow - Low (Both Hot Legs);

* RCP Bearing Water Temperature - High (Two Pumps); and

" RCP Speed - Low.

With one or two channels inoperable, one affected channel must be
placed in a bypass or trip condition within [6] hours. If one channel is
bypassed, the logic becomes two-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels
will not prevent the protective function.) If one channel is tripped, the
logic becomes one-out-of-three, while still meeting the single failure
criterion. (A failure in one of the three remaining channels will not prevent
the protective function.) If one channel is bypassed and one channel is
tripped, the logic becomes one-out-of-two, while still meeting the single
failure criterion. The [6] hours allowed to place the inoperable channel(s)
in the bypassed or tripped condition is justified in Reference [7].

If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this
Function is no longer required to be OPERABLE. A Completion Time of
an additional 6 hours is allowed to reduce power < P-10. Allowance of
this time interval takes into consideration the redundant capability
provided by the remaining two redundant OPERABLE channels and the
low probability of occurrence of an event during this period that may
require the protection afforded by the Functions associated with
Condition K.

L.1.1, L.1.2, and L.2

Condition L is applicable to the Reactor Coolant Flow - Low (Si•g•e, Cold
Le) and RCP Bearing Water Temperature - High (Single Punio reactor
trip Functions.

With one or two channels inoperable, one affected channel must be
placed in a bypass or trip condition within [6] hours. If one channel is
bypassed, the logic becomes two-out-of-three, while still meeting the
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single failure criterion. (A failure in one of the three remaining channels
will not prevent the protective function.) If one channel is tripped, the
logic becomes one-out-of-three, while still meeting the single failure
criterion. (A failure in one of the three remaining channels will not prevent
the protective function.) If one channel is bypassed and one channel isO• tripped, the logic becomes one-out-of-two, while still meeting the single
failure criterion. The [6] hours allowed to place the inoperable channel(s)
in the bypassed or tripped condition is justified in Reference [7].

If Required Actions described above cannot be met within the specified

Completion Times, the unit must be placed in a MODE where this

Function is no longer required to be OPERABLE. A Completion Time of
an additional 4 hours is allowed to reduce power < P-810. Allowance of
this time interval takes into consideration the redundant capability
provided by the remaining two redundant OPERABLE channels and the
low probability of occurrence of an event during this period that may
require the protection afforded by this Function.

M.1 and M.2

Condition M applies to the Safeguards Actuation signal from ESFAS
reactor trip, the RTS Automatic Trip Logic, automatic ADS Stages 1, 2,
and 3 actuation, and automatic CMT injection in MODES 1 and 2.

With one or two channels or divisions inoperable, the Required Action is
to restore three of the four channels/divisions within 6 hours. Restoring
all channels/divisions but one to OPERABLE status ensures that a single
failure will neither cause nor prevent the protective function. The 6 hour
Completion Time is considered reasonable since the protective function
will still function.

If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this
Function is no longer required to be OPERABLE. A Completion Time of
an additional 6 hours is allowed to place the unit in MODE 3. The
Completion Time is a reasonable time, based on operating experience, to
reach MODE 3 from full power in an orderly manner and without
challenging plant systems. Allowance of this time interval takes into
consideration the redundant capability provided by the remaining two
redundant OPERABLE channels/divisions and the low probability of
occurrence of an event during this period that may require the protection
afforded by this Function.
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N.1, N.2.1, N.2.2, and N.3

Condition N applies to the P-6, P-10, and P-11 interlocks. With one or
two channels inoperable, the associated interlock must be verified to be in
its required state for the existing plant condition within 1 hour, or the
Functions associated with inoperable interlocks placed in a bypassed or
tripped condition within [7] hours, or the unit must be placed in MODE 3
within 13 hours. Verifying the interlock manually accomplishes the

interlock condition.

If one interlock channel is inoperable, the associated Function(s) must be
placed in a bypass or trip condition within [7] hours. If one channel is
bypassed, the logic becomes two-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels
will not prevent the protective function.) If one channel is tripped, the
logic becomes one-out-of-three, while still meeting the single failure
criterion. (A failure in one of the three remaining channels will not prevent
the protective function.)

If two interlock channels are inoperable, one channel of the associated
Function(s) must be bypassed and one channel of the associated
Function(s) must be tripped. In this state, the logic becomes one-out-of-
two, while still meeting the single failure criterion. The [7] hours allowed
to place the inoperable channel(s) in the bypassed or tripped condition is
justified in Reference [7].

If placing the associated Functions in bypass or trip is impractical, for
instance as the result of other channels in bypass or trip, the Completion
Time of an additional 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
without challenging plant systems.

0 I a 2 027 knd 03
B5

7 Condition 0 applies to the P 8 intcrlock. With one or two channels
i noperable, the associated interlock must be verified to be in its required
state for the existing plant c.ondition within 1 hour-, or the Functions
associated with ioealinrocsplaced in a bypassed or tripped
condition within [7] hours, or the unit must be placed in MODE 2 within
13 hours. Verifying the interlock manually accomnplishes the interlock
Gr)nG ;OR.t
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B5 0
if one inter!lock channRe! is i noperabl e, the associated Functien-s~nu~st-be
placed in a bypass Or trip condition within [7] hours. If. one canli
bypassed, the logic becomAes two out of three, while still meeting the
single failuFe criterion. (A failum in one of the three remainin.g channels
will not prevent the protective function.) If one hannel is tFripped, the
logic be3omes oRe out of three, while still mreeti•g the single failure
criterion. (A fai•U1 •inoneofthethre g hannels will not prevent
the protective function.)

if two interlock channels are inoperable, one Gh.annel of the associated
Function(s) must be bypassed and one channel of the associated
Function(s) must be tripped. in this state, the logic becomres one out of
two, while still meeting the single failure criterion. The [7]1 hour~s allowed
to place the Inoperable channel(s) inthe bypassed or tripped condition is
justified in Reference [7].

if placing the associated Functions inbypass or trip is im~practical, for
instance as the result of other channels in bypass Or trip, the Completion
Timne of an additional 6 hours is reasonable, based on operating

exprieceto reach MODE 2 fro~m full power in an orderly manner and
wihot c-hallenging plant systemns.

B5

B5
P0.1. P-0.2.1. and P0.2.2

Condition P-0 applies to the RTBs, and RTB undervoltage and shunt trip
mechanisms in MODES 1 and 2, and in MODES 3, 4, and 5 with the
RTBs closed and the PLS capable of rod withdrawal. This Condition is
primarily associated with mechanical damage that can prevent the RTBs
from opening.

With one division inoperable, the reactor trip breakers in the inoperable
division must be opened within 8 hours. A division is inoperable, if, within
that division, one or both of the RTBs and/or one or both of the trip
mechanisms is inoperable.

With one division inoperable (with its RTBs open) and with three
OPERABLE divisions remaining, the trip logic becomes one-out-of-three.
The one-out-of-three trip logic meets the single failure criterion. (A failure
in one of the three remaining divisions will not prevent the protective
function.) If, coincident with RTBs inoperable in one division, the
automatic trip logic is inoperable in another division, the trip logic
becomes one-out-of-two, which meets the single failure criterion.
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If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this
Function is no longer required to be OPERABLE within an additional
6 hours. This is done by opening all of the RTBs. With the RTBs open,
these Functions are no longer required.

QP.1, QP.2.1, and QP.2.2

Condition Q-P applies to the RTBs in MODES 1 and 2, and in MODES 3,
4, and 5 with the RTBs closed and the PLS capable of rod withdrawal.
With two divisions of RTBs and/or RTB Undervoltage and Shunt Trip
Mechanisms inoperable, 1 hour is allowed to restore the three of the four
divisions to OPERABLE status or the unit must be placed in MODE 3, 4
or 5 and the RTBs opened within the next 6 hours. The Completion Time
of 6 hours is reasonable, based on operating experience, to reach
MODE 3 from full power in an orderly manner and without challenging
unit systems. The 1-hour and 6-hour Completion Times are equal to the
time allowed by LCO 3.0.3 for shutdown actions in the event of a
complete loss of RTS Function. Placing the unit in MODE 3 removes the
requirement for this particular Function.

RQ.1 and RQ.2

Condition R-Q applies to automatic ADS Stages 1, 2, and 3 Actuation,
automatic CMT Actuation and the RTS Automatic Trip Logic in MODES 3,
4, and 5 with the RTBs closed and the PLS capable of rod withdrawal.

With one or two channels/divisions inoperable, three of the four
channels/divisions must be restored to OPERABLE status in 48 hours.
Restoring all channels but one to OPERABLE ensures that a single
failure will neither cause nor prevent the protective function. The 48 hour
Completion Time is considered reasonable since the protective function
will still function.

If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this
Function is no longer required to be OPERABLE. A Completion Time of
an additional 1 hour is allowed to open the RTBs. With RTBs open, these
Functions are no longer required.

SR.1 and SR.2

Condition S-R applies to one or two inoperable Source Range Neutron
Flux channels in MODE 3, 4, or 5 with the RTBs closed and the PLS
capable of rod withdrawal. With the unit in this Condition, below P-6, the
NIS
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source range performs the monitoring and protection functions. With one
or two of the source range channels inoperable, 48 hours is allowed to
restore three of the four channels to an OPERABLE status. If the
channels cannot be returned to an OPERABLE status, 1 additional hour
is allowed to open the RTBs. Once the RTBs are open, the core is in a
more stable condition and the unit enters Condition L. The allowance of
48 hours to restore the channel to OPERABLE status, and the additional
hour to open the RTBs, are justified in Reference 7.

TS.1, TS.2, and T-S.3

Condition -T-S applies when the required Source Range Neutron Flux
channel is inoperable in MODE 3, 4, or 5 with the RTBs open. With the
unit in this Condition, the NIS source range performs the monitoring and
protection functions. With the required source range channel inoperable,
operations involving positive reactivity additions shall be suspended
immediately. This will preclude any power escalation. In addition to
suspension of positive reactivity additions, all valves that could add
unborated water to the RCS must be closed within 1 hour as specified in
LCO 3.9.2. The isolation of unborated water sources will preclude a
boron dilution accident.

Also, the SDM must be verified within 1 hour and once every 12 hours
thereafter as per SR 3.1.1.1, SDM verification. With no source range
channels OPERABLE, core protection is severely reduced. Verifying the
SDM within 1 hour allows sufficient time to perform the calculations and
determine that the SDM requirements are met. The SDM must also be
verified once per 12 hours thereafter to ensure that the core reactivity has
not changed. Required Action L.11 precludes any positive reactivity
additions; therefore, core reactivity should not be increasing, and a
12 hour Frequency is adequate. The Completion Times of within 1 hour
and once per 12 hours are based on operating experience in performing
the Required Actions and the knowledge that unit conditions will change
slowly.

SURVEILLANCE The SRs for each RTS Function are identified in the SRs column of
REQUIREMENTS Table 3.3.1-1 for that Function.

A Note has been added to the SR table stating that Table 3.3.1-1
determines which SRs apply to which RTS Functions.
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

15. Boron Dilution Block

The block of boron dilution is accomplished by closing the CVS
suction valves to demineralized water storage tanks, and aligning the
boric acid tank to the CVS makeup pumps. This Function is
actuated by Source Range Neutron Flux Multiplication, Reactor Trip,
and Battery Charger Input Voltage - Low.

15.a. Source Range Neutron Flux Multiplication

A signal to block boron dilution in MODES 2 or 3, when not
critical or during an intentional approach to criticality,
below the P 6 interlock and MODES 3 -4 , or 5 is derived from
source range neutron flow increasing at an excessive rate
(source range flow multiplicationflux doubling). This Function
is not applicable in MODES 4 and 5 if the demineralized water
makeup flowpath is isolated. The source range neutron
detectors are used for this Function. The LCO requires four
divisions to be OPERABLE. There are four divisions and
two-out-of-four logic is used. On a coincidence of excessively
increasing source range neutron flew-flux in two of the four
divisions, demineralized water is makeup .isolated from the
makeup pumps and reactor coolant makeup is isolated
from the reactor coolant system to preclude a boron dilution
event. In MODE 6, a dilution event is precluded by the
requirement in LCO 3.9.2 to close, lock and secure at least
one valve in each unborated water source flow path.

15.b. Reactor Trip (Function 18.a)

Demineralized Water Makeup is also isolated by all the
Functions that initiate a Reactor Trip. The isolation
requirements for these Functions are the same as the
requirements for the Reactor Trip Function. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead
Function 18.a, (P-4 Reactor Trip Breakers), is referenced for
all initiating Functions and requirements.

15.c. Battery Charger Input Voltage - Low

Blocck of boron dilution is also actuatcd from Demineralized
water is also isolated by the loss of ac power. A short,
preset time delay is provide to prevent actuation upon
momentary power fluctuations; however, actuation occurs
before ac power is restored by the onsite diesel generators.
The loss of all ac power is detected by undervoltage sensors
that are connected to the input of each of the four Class 1 E
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APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY (continued)

battery chargers. The loss of ac power

signal is based on the detection of an undervoltage conditions
by each of the two sensors connected to two of the four
battery chargers. This Function is required to be OPERABLE
in MODES 1, 2, 3, 4, and 5. This Function is not applicable in
MODES 4 and 5 if the associated flowpath is closed. In
MODE 6, a dilution event is precluded by the requirement in
LCO 3.9.2 to close, lock and secure at least one valve in each
unborated water source flow path.

16. Chemical Volume and Control System Makeup Line Isolation

The CVS makeup line is isolated following certain events to prevent
overfilling of the RCS. In addition, this line is isolated on High 2
containment radioactivity to provide containment isolation following
an accident. This line is not isolated on a containment isolation
signal, to allow the CVS makeup pumps to perform their defense-in-
depth functions. However, if very high containment radioactivity
exists (above the High 2 setpoint) this line is isolated.

A signal to isolate the CVS is derived from two-out-of-four high
steam generator levels on either steam generator, two-out-of-four
channels of pressurizer level indicating high or two-out-of-four
channels of containment radioactivity indicating high. Four channels
are provided to permit one channel to be in trip or bypass indefinitely
and still ensure no single random failure will disable this trip
Function.

16.a. Steam Generator Narrow Range Water Level - Hiqh 2

Four channels of steam generator level are provided for each
steam generator. Two-out-of-four channels on either steam
generator indicating level greater than the setpoint will close
the isolation valves for the CVS. This Function prevents
adding makeup water to the RCS during a SGTR. This
Function is required to be OPERABLE in MODES 1, 2, 3,
and 4 with the RCS not being cooled by the RNS. This
Function is not applicable in MODES 3 and 4 if the CVS
makeup flowpath is isolated. This Function is not required to
be OPERABLE in MODES 5 and 6 because the RCS pressure
and temperature are reduced and a steam generator tube
rupture event is not credible.
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isolation signals. When the Steam Line Pressure - Low is
manually blocked, a main steam isolation signal on Steam Line
Pressure-Negative Rate - High is enabled. This provides
protection for an SLB by closure of the main steam isolation
valves. Manual block of feedwater isolation on Tavg - Low 1,

Low 2, and Tco1d - Low is also permitted below P-11. With
pressurizer pressure channels > P-11 setpoint, the Pressurizer
Pressure - Low, Steam Line Pressure - Low, and TCOd - Low
Safeguards Actuation signals and the Steam Line Pressure
Low and TcoId - Low steam line isolation signals are
automatically enabled. The feedwater isolation signals on
Tcold - Low, Tavg - Low 1 and Low 2 are also automatically
enabled above P-11. The operator can also enable these
signals by use of the respective manual reset buttons. When
the Steam Line Pressure - Low and Tcold - Low steam line
isolation signals are enabled, the main steam isolation on
Steam Line Pressure-Negative Rate - High is disabled. The
Setpoint reflects only steady state instrument uncertainties.

This Function must be OPERABLE in MODES 1, 2, and 3 to
allow an orderly cooldown and depressurization of the unit
without the Safeguards Actuation or main steam or feedwater
isolation. This Function does not have to be OPERABLE in
MODE 4, 5, or 6, because plant pressure must already be
below the P-11 setpoint for the requirements of the heatup and
cooldown curves to be met.

18.c. Intermediate Range Neutron Flux, P-6

The Intermediate Range Neutron Flux, P-6 interlock is
actuated when the respective NIS intermediate range channel
goes approximately one decade above the minimum channel
reading. Above the setpoint, the P 6 interlock allows a • mianu
5tblock of the flux multiplic;atiRn actuation, permitting blck of
boronc, dilufien. Below the setpoint, the P-6 interlock
automatically unblocks the flux doubling function,
permitting the block of boron dilution. Normally, this
Function is blocked by the main control room operator during
reactor startup. This Function is required to be OPERABLE in
MODE 2.

18.d. Pressurizer Level, P-12

The P-12 interlock is provided to permit midloop operation
without core makeup tank actuation, IRWST actuation, reactor
coolant pump trip, or purification line isolation. With
pressurizer level channels less than the P-12 setpoint, the
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 RCS Pressure, Temperature, and Flow Departure from Nucleate Boiling (DNB) Limits

BASES

BACKGROUND These Bases address requirements for maintaining RCS pressure,
temperature, and flow rate within the limits assumed in the safety
analyses. The safety analyses (Ref. 1) of normal operating conditions
and anticipated operational occurrences assume initial conditions within
the normal steady state envelope of operating conditions. The limits
placed on RCS pressure, temperature, and flow rate ensure that the
minimum departure from nucleate boiling ratio (DNBR) will be met for
each of the transients analyzed.

The RCS pressure limit is consistent with operation within the nominal
operational envelope. Pressurizer pressure indications are averaged to
come up with a value for comparison to the limit. A lower pressure will
cause the reactor core to approach DNBR limits.

The RCS coolant average temperature limit is consistent with full power
operation within the nominal operational envelope. Indications of
temperature are averaged to determine a value for comparison to the
limit. A higher average temperature will cause the core to approach DNB
limits.

The RCS flow rate normally remains constant during an operational fuel
cycle with all pumps running. The minimum RCS flow limit corresponds
to that assumed for DNB analyses. At the beginning of eaGhthe first fuel
cycle, precision (calorimetric) flow measurements, augmented by
hydraulic measurements in the reactor coolant loop and pump
performance, provide a value for comparison to the limit. The eeld
legreactor coolant flow rate channels are normalized to the calorime
flewthese test measurements for 100%-percent indication and are
frequently monitored to determine flow degradation. A lower RCS flow
will cause the core to approach DNB limits.

Operation for significant periods of time outside these DNB limits
increases the likelihood of a fuel cladding failure in a DNB limited event.

B2

APPLICABLE
SAFETY
ANALYSES

The requirements of this LCO represent the initial conditions for DNB
limited transients analyzed in the plant safety analyses (Ref. 1). The
safety analyses have shown transients initiated within the requirements of
this LCO will result in meeting the DNBR criterion. This is the acceptance
limit for the RCS DNB parameters. Changes to the unit which could
impact these parameters must be assessed for their impact on the DNBR
criterion. The transients analyzed include loss of coolant flow events and
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BASES

APPLICABLE SAFETY ANALYSES (continued)

dropped or stuck rod events. An assumption for the analysis of these
events is that the core power distribution is within the limits of LCO 3.1.6,
"Control Bank Insertion Limits"; LCO 3.2.3, "AXIAL FLUX DIFFERENCE
(AFD)"; and LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)."

The pressurizer pressure limit and the RCS average temperature limit
specified in the COLR correspond to analytical limits, with an allowance
for steady state fluctuations and measurement errors. The RCS average
temperature limit corresponds to the analytical limit with allowance for
controller deadband and measurement uncertainty.

The RCS DNB parameters satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO specifies limits on the monitored process variables, pressurizer
pressure, RCS average temperature, and RCS total flow rate to ensure
the core operates within the limits assumed in the safety analyses. These
variables are contained in the COLR to provide operating and analysis
flexibility from cycle to cycle. However, the minimum RCS flow, usually
based on [maximum analyzed steam generator tube plugging], is retained
in the TS LCO. Operating within these limits will result in meeting DNBR
criterion in the event of a DNB limited transient.

RCS total flow rate contains a measurement error based on performing a
B2 precision heat balaneflow measurements and using the result to

normalize the RCS flow rate indicators.

The numerical values for pressure, temperature, and flow rate specified in
the COLR are given for the measurement location but have been
adjusted for instrument error.

APPLICABILITY In MODE 1, the limits on pressurizer pressure, RCS coolant average
temperature, and RCS flow rate must be maintained during steady state
plant operation in order to ensure DNBR criterion will be met in the event
of an unplanned loss of forced coolant flow or other DNB-limiting
transient. In all other MODES, the power level is low enough that DNB is
not a concern.

A Note has been added to indicate the limit on pressurizer pressure is not
applicable during short term operational transients such as a THERMAL
POWER ramp increase > 5% RTP per minute or a THERMAL POWER
step increase > 10% RTP. These conditions represent short term
perturbations where actions to control pressure variations might be
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B 3.4.1

BASES

SURVEILLANCE REQUIREMENTS (continued)

changes and other expected transient operations. The 12 hour interval
has been shown by operating practice to be sufficient to regularly assess
for potential degradation and to verify operation is within safety analysis
assumptions.

SR 3.4.1.2

Since Required Action A.1 allows a Completion Time of 2 hours to restore
parameters that are not within limits, the 12 hour Surveillance Frequency
for RCS average temperature is sufficient to ensure the temperature can
be restored to a normal operation, steady state condition following load
changes and other expected transient operations. The 12 hour
Frequency has been shown by operating practice to be sufficient to
regularly assess for potential degradation and to verify operation is within
safety analysis assumptions.

SR 3.4.1.3

The 12 hour Surveillance Frequency for RCS total flow rate is performed
using the installed flow instrumentation. The 12 hour interval has been
shown by operating practice to be sufficient to regularly assess potential
degradation and to verify operation within safety analysis assumptions.

SR 3.4.1.4

Measurement of RCS total flow rate by performance of a-precision
ca.orimctric heat balanc.test measurements once every 24 months, at
the beginning of each fuel cycle, allows the installed RCS flow
instrumentation to be normalized and verifies the actual RCS flow is
greater than or equal to the minimum required RCS flow rate. These test
measurements may be based on a precision heat balance, or by
differential pressure measurements of static elements in the RCS
piping (such as elbows) that have been calibrated by previous
precision tests, or by a combination of those two methods. In all
cases, the measured flow, less allowance for error, must exceed the
value used in the safety analysis and specified in the COLR.

The Frequency of 24 months reflects the importance of verifying flow after
a refueling outage when the core has been altered, which may have
caused an alteration of flow resistance.
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B 3.4.4

BASES

Section 5.5.4.

APPLICABILITY In MODES 1 and 2, the reactor is critical and thus has the potential to
produce maximum THERMAL POWER. Thus, to ensure that the
assumptions of the accident analyses remain valid, both RCS loops are
required to be OPERABLE and in operation in these MODES to prevent
DNB and core damage.

In MODES 3, 4 and 5, this LCO ensures forced circulation of the reactor
coolant to remove decay heat from the core and to provide proper boron
mixing. For these purposes and because the reactor trip breakers are
closed, there is the possibility of an inadvertent rod withdrawal event.
Four RCPs are required to be operating in MODES 3, 4 and 5, whenever
the reactor trip breakers are closed.

ACTIONS A.1

If the requirements of the LCO are not met while in MODE 1 or 2, the
Required Action is to reduce power and bring the plant to MODE 3 with
the reactor trip breakers open. This lowers power level and thus reduces
the core heat removal needs and minimizes the possibility of violating
DNB limits.

Condition A is modified by a Note which requires completion of Required
Action A.1 whenever the Condition is entered. This ensures that no
attempt is made to restart a pump with the reactor trip breakers closed,
thus precluding events which are unanalyzed.

When all four reactor coolant pumps are operating, a loss of a single

reactor coolant pump above power level P-810 will result in an automatic

reactor trip. When throe reactor cGoolnt pumps are operating, a less of a
single reactor coolant pump above power lcvel P 10 will result in an
aultomFatic reactorF trip.

The Completion Time of 6 hours is reasonable to allow for an orderly
transition to MODE 3. The applicable safety analyses described above
bound Design Basis Accidents (DBA) initiated with three reactor coolant
pumps operating at power levels below P-810., and with two reactor
coolant pumps at power levels below P 10.

B._ 1

If the requirements of the LCO are not met while in MODE 3, 4 or 5, the
Required Action is to remain in MODE 3, 4 or 5 and open the reactor trip
breakers. This action eliminates the possibility of a rod withdrawal event
with one or more pumps not operating and thus minimizing the possibility
of violating DNB limits.
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B 3.4.8

BASES

LCO (continued)

an RCP with any RCS cold leg temperature < 2007-50 F. This restraint is to
prevent a low temperature overpressure event due to a thermal transient
when an RCP is started.

APPLICABILITY Minimum RCS flow is required in MODES 3, 4, and 5 with the reactor trip
breakers (RTBs) open and with unborated water sources not isolated
from the RCS because an inadvertent BDE is considered possible in
these MODES.

In MODES 1 and 2, and in MODES 3, 4, and 5 with the RTBs closed,
LCO 3.4.4 requires all four RCPs to be in operation. Thus, in the event of
an inadvertent boron dilution, adequate mixing will occur.

A minimum mixing flow is not required in MODE 6 because LCO 3.9.2
requires that all valves used to isolate unborated water sources shall be
secured in the closed position. In this situation, an inadvertent BDE is not
considered credible.

ACTIONS A.1

If no RCP is in operation, all sources of unborated water must be isolated
within 1 hour. This action assures that no unborated water will be
introduced into the RCS when proper mixing cannot be assured. The
allowed Completion Time requires that prompt action be taken, and is
based on the low probability of a DBA occurring during this time.

A.2

The Requirement to perform SR 3.1.1.1 (SDM verification) within 1 hour
assures that if the boron concentration in the RCS has been reduced and
not detected by the source range instrumentation, prompt action may be
taken to restore the required SDM. The allowed Completion Time is
consistent with that required of Action A.1 because the conditions and
consequences are the same.

SURVEILLANCE SR 3.4.8.1
REQUIREMENTS

This Surveillance requires verification every 12 hours that a minimum
mixing flow is present in the RCS. A Frequency of 12 hours is adequate
considering the low probability of an inadvertent BDE during this time,
and the ease of verifying the required RCS flow.
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BASES

APPLICABLE SAFETY ANALYSES (continued)

The MSSVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The accident analysis requires six MSSVs per steam generator to provide
overpressure protection for design basis transients occurring at 102% of
RTP. A MSSV will be considered inoperable if it fails to open in the event
of a pressure excursion in excess of the setpoint. The LCO requires that
six MSSVs be OPERABLE in compliance with Reference 2. Operation
with less than the full number of MSSVs requires limitations on allowable
THERMAL POWER (to meet ASME Code requirements). These
limitations are according to Table 3.7.1-1 of the specification and
Required Action A. 1.

The OPERABILITY of the MSSVs is defined as the ability to open within
the setpoint tolerances, relieve steam generator overpressure, and reseat
when pressure has been reduced. The OPERABILITY of the MSSVs is
determined by periodic surveillance testing in accordance with the
Inservice Testing Program.

The lift settings specified in Table 3.7.1-2 in the accompanying LCO,
correspond to ambient conditions of the valve at nominal operating
temperature and pressure.

This LCO provides assurance that the MSSVs will perform their designed
safety functions to mitigate the consequences of accidents that could
result in a challenge to the RCPB or Main Steam System integrity.

APPLICABILITY In MODE 1 at or above 67% RTP, six MSSVs per steam. generator are
reqied to be OPERABLE. Below 67-% RTP in MODE 1, 2, 3, or 4
(without the normal residual heat removal system in service), only fe .six
MSSVs per steam generator are required to be OPERABLE.

In MODES 4 (with the normal residual heat removal system in service)
and 5, there are no credible transients requiring the MSSVs. The steam
generators are not normally used for heat removal in MODES 5 and 6,
and thus cannot be overpressurized. There is no requirement for the
MSSVs to be OPERABLE in these MODES.
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BASES

ACTIONS The ACTIONS table is modified by a Note indicating that separate
Condition entry is allowed for each MSSV.

A.1 and A.2

With one or more MSSVs inoperable, reduce power so that the available
MSSV relieving capacity meets Reference 2 requirements for the
applicable THERMAL POWER.

Operation with less than all six MSSVs OPERABLE for each steam
generator is permissible, if THERMAL POWER is proportionally limited to
the relief capacity of the remaining MSSVs. This is accomplished by
restricting THERMAL POWER so that the energy transfer to the most
limiting steam generator is not greater than the available relief capacity in
that steam generator. The maximum THERMAL POWER
corresponding to the heat removal capacity of the remaining
OPERABLE MSSVs is determined via a conservative heat balance
calculation as described in the attachment to Reference 6, with an
appropriate allowance for calorimetric power uncertainty.

To determine the maximum THERMAL POWER corresponding to the
heat removal capacity of the remaining OPERABLE MSSVs, the
governing heat transfer relationship is the equation q = m_.Ah, where
q is the heat input from the primary side, m is the mass flow rate of
the steam, and Ah is the increase in enthalpy that occurs in
converting the secondary side water to steam. If it is conservatively
assumed that the secondary side water is all saturated liquid (i.e., no
subcooled feedwater), then the Ah is the heat of vaporization (hf,) at
the steam relief pressure. The following equation is used to
determine the maximum allowable power level for continued
operation with inoperable MSSVs:

Maximum NSSS Power < (100/Q) (WM h N) / K

where:

Q Nominal NSSS power rating of the plant (including
reactor coolant pump heat), MWt

K = Conversion factor, 947.82 (Btu/sec)/MWt

w = Minimum total steam flow rate capability of the
OPERABLE MSSVs on any one steam generator at
the highest OPERABLE MSSV opening pressure,
including tolerance and accumulation as
appropriate, Ibm/sec.

hfq = Heat of vaporization at the highest MSSV opening
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pressure, including tolerance and accumulation as
appropriate, Btu/Ibm.

N = Number of steam generators in the plant.

To determine the Table 3.7.1-1 Maximum Allowable Power,
the Maximum NSSS Power calculated using the equation
above is reduced by 9% RTP to account for Nuclear
Instrumentation System trip channel uncertainties.

For example, if tw. MSSVs arc noebl one steam ,eneFate4, the
relief capacity of that steam generator is redued by approximately 330%.
To offsct this rcdUction Rn relief capacity, energy transfer to that steam

B4 accomplished by reducing THERMAL POWER by at least 331%, which
conRscrvatively limits the energy transfer to both steam generators to
approximrately 67% of total capacity, consistent with the relief capacity
the most limiting steam generator.

0, F

For each steamn generator, at a specified pressure, the fractional relict
capacity (FRG) of each MSSV is determhined as follows:

A

B

wherei

A - heerelief Gaaiyof the MSSV and

B - the total relief capacity of all the MSSVs of the steam-g-enerator

The FRG is the relief capacity necessar,' to address operatien with
reduced THERMAL POWER.

The reduced THERMAL POWER levels in the LCO, prevent operation at
power leVels greater than the relief capacity of the remaining MSSVS.
The reduced THERMAL POWER is determined as f,-lOWS:

R12 - ri - + N2 x FRG2-+--N3-
x FRG + Nr, x F=RGr,)] x 100%
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ACTIONS (continued)

where4

RP - RcdUccd THERMAL POWER for the most limiting steamn
generator expressed as a percent of RTP;

N4rN2-_Ný_N4N ...... epresent the status of MSSV 1, 2, 3, 4, 5, and 6,
respeetivel!y.7

- 0 if the MSSV is OPERABLE,
-- 4 if the MSSV is ;orabl•

FRG4_FRG•-_FRGFR 4 TF-RG-, FRG, 6 F - the relief capacity Of MSSV 1, 2,

3, 4, 5, and 6 respectively, as defined above.

B.1 and B.2

B4 If the MSSVs cannot be restored to OPERABLE status within the

associated Completion Time, or if one or more steam generators have
less than two MSSVs OPERABLE, the unit must be placed in a MODE in
which the LCO does not apply. To achieve this status, the plant must be
placed in at least MODE 3 within 6 hours, and in MODE 4, with RCS
cooling provided by the RNS, within 24 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an orderly manner
and without challenging plant systems.

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

This SR verifies the OPERABILITY of the MSSVs by the verification of
each MSSV lift setpoint in accordance with the Inservice Testing Program.
The ASME Code, Section XI (Ref. 4), requires that safety and relief valve
tests be performed in accordance with ASME OM Code (Ref. 5).
According to Reference 5, the following tests are required:

a. Visual examination;

b. Seat tightness determination;

c. Set pressure determination (lift setting);

d. Compliance with owner's seat tightness criteria; and

e. Verification of the balancing device integrity on balanced valves.
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SURVEILLANCE REQUIREMENTS (continued)

The ANSI/ASME standard requires that all valves be tested every 5 years,
and a minimum of 20% of the valves be tested every 24 months. The
ASME Code specifies the activities and frequencies necessary to satisfy
the requirements. Table 3.7.1-2 allows a ±3% setpoint tolerance

for OPERABILITY; however, the valves are reset to ±1% during the
Surveillance to allow for drift. The lift settings, according to Table 3.7.1-2,
correspond to ambient conditions of the valve at nominal operating
temperature and pressure.

This SR is modified by a Note that allows entry into and operation in
MODE 3 prior to performing the SR. The MSSVs may be either bench
tested or tested in situ at hot conditions using an assist device to simulate
lift pressure. If the MSSVs are not tested at hot conditions, the lift setting
pressure shall be corrected to ambient conditions of the valve at
operating temperature and pressure.

REFERENCES 1. Chapter 10, "Steam and Power Conversion Systems Description."

2. ASME Boiler and Pressure Vessel Code, Section III, Article
NC-7000, "Overpressure Protection," Class 2 Components.

3. Section 15.2, "Decreased Heat Removal by Secondary System."

4. ASME Boiler and Pressure Vessel Code, Section XI, Article IV-3500,
"Inservice Test: Category C Valves."

5. ASME OM Code-1 995 and Addenda through the 1996 Addenda,
"Requirements for Inservice Performance Testing of Nuclear Power
Plant Pressure Relief Devices in Light Water Reactor Power Plants."

6 NRC Information Notice 94-60, "Potential Overpressurization of
the Main Steam System," August 22, 1994.
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B 3.7.11 Fuel Storage Pool Boron Concentration

BASES

BACKGROUND The water in the spent fuel storage pool normally contains soluble boron,
which would result in large subcriticality margins under actual operating
conditions. For storage of fuel in the spent fuel racks, the design basis for
preventing criticality outside the reactor is that there is a 95 percent
probability at a 95 percent confidence level, without soluble boron, that
the effective multiplication factor (keff) of the fuel assembly array will be
less than 0.995, including uncertainties and tolerances. The NRC
guidelines specify a limiting keff of 1.0 for normal storage in the absence of
soluble boron. Hence, the design is based on the use of unborated water,
which maintains a subcritical condition for the allowed loading patterns
(Ref. 1). The double contingency principle discussed in ANSI N-16.1-
1975 and the April 1978 NRC letter (Ref. 2) allows credit for soluble boron
under other abnormal or accident conditions, since only a single
independent accident need be considered at one time. For example, the
only accident scenario that has a potential for more than negligible
positive reactivity effect is an inadvertent misplacement of a new fuel
assembly. This accident has the potential for exceeding the limiting
reactivity, should there be a concurrent and independent accident
condition resulting in the loss of all soluble poison. To mitigate these
postulated criticality related accidents, boron is dissolved in the pool
water. Safe operation with unborated water and no movement of
assemblies may, therefore, be achieved by controlling the location of each
assembly in accordance with LCO 3.7.12, "Spent Fuel Pool Storage."
Prior to movement of an assembly, it is necessary to perform SR 3.7.12.1.

APPLICABLE
SAFETY
ANALYSES

Although credit for the soluble boron normally present in the spent fuel
pool water is permitted under abnormal or accident conditions, most
abnormal or accident conditions will not result in exceeding the limiting
reactivity even in the absence of soluble boron. The effects on reactivity
of credible abnormal and accident conditions due to temperature
increase, boiling, assembly dropped on top of a rack, lateral rack module
movement and misplacement of a fuel assembly have been analyzed.
The spent fuel pool keff storage limit of 0.95 is maintained during these
events by a minimum boron concentration of 758 ppm established by the
criticality analysis (Ref. 3). Compliance with the LCO minimum boron
concentration limit of 2300 ppm ensures that the credited concentration is
always available.

The concentration of dissolved boron in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

AP1000 B 3.7.11 - 1 Amendment 0
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LCO The fuel storage pool boron concentration is required to be > 2300 ppm.
The specified concentration of dissolved boron in the fuel storage pool
preserves the assumptions used in the analyses of the potential critical
accident scenarios as described in References 1 and 3. This
concentration of dissolved boron is the minimum required concentration
for fuel assembly storage and movement within the fuel storage pool.

APPLICABILITY This LCO applies whenever fuel assemblies are stored in the spent fuel
storage pool and a fuel storage pool verification has not been performed
since the last movement of fuel assemblies in the fuel storage pool.

ACTIONS LCO 3.0.3 is applicable while in MODE 1, 2, 3, or 4. Since spent fuel pool
cooling requirements apply in all MODES when fuel is stored in the spent
fuel storage pool, the ACTIONS have been modified by a Note stating
that LCO 3.0.3 is not applicable. Spent fuel pool boron concentration
requirements are independent of reactor operations. Entering LCO 3.0.3
while in MODE 1, 2, 3, or 4 would require the unit to be shutdown
unnecessarily.

LCO 3.0.8 is applicable while in MODE 5 or 6. Since spent fuel pool
cooling requirements in all MODES when fuel is stored in the spent fuel
storage pool, the ACTIONS have been modified by a Note stating that
LCO 3.0.8 is not applicable. Spent fuel pool boron concentration
requirements are independent of shutdown reactor operations. Entering
LCO 3.0.8 while in MODE 5 or 6 would require the optimization of plant
safety, unnecessarily.

A.1, A.2.1. and A.2.2

When the concentration of boron in the fuel storage pool is less than
required, immediate action must be taken to preclude the occurrence of
an accident or to mitigate the consequences of an accident in progress.
This is most efficiently achieved by immediately suspending the
movement of fuel assemblies. The concentration of boron is restored
simultaneously with suspending movement of fuel assemblies. An
acceptable alternative is to verify by administrative means that the fuel
storage pool verification has been performed since the last movement of'
fuel assemblies in the fuel storage pool. However, prior to resuming
movement of fuel assemblies, the concentration of boron must be
restored. This does not preclude movement of a fuel assembly to a safe
position.
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SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

This SR verifies that the concentration of boron in the fuel storage pool is
within the required limit. As long as this SR is met, the analyzed
accidents are fully addressed. The 7 day Frequency is appropriate
because no major replenishment of pool water is expected to take place
over such a short period of time.

REFERENCES 1. AP1000 Design Control Document, Rev. 15, Sections 9.1.2, "Spent
Fuel Storage" and 15.7.4, "Fuel Handling Accident."

2. Double contingency principle of ANSI N16.1-1975, as specified in
the April 14, 1978 NRC letter (Section 1.2) and implied in the
proposed revision to Regulatory Guide 1.13 (Section 1.4, Appendix
A).

3. APP-GW-GLR-029, "AP1000 Spent Fuel Storage Racks Criticality
Analysis," June 2006.
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B 3.7.12 Spent Fuel Pool Storage

BASES

BACKGROUND The high density spent fuel storage racks are divided into two separate
and distinct regions and include locations for storage of defective fuel as
shown in Figure 4.3-1. Region 1, with a maximum of 243 storage
locations and the Defective Fuel Cells, with 5 storage locations are
designed to accommodate new fuel assemblies with a maximum
enrichment of 5.0 weight percent U-235, or spent fuel assemblies
regardless of the combination of initial enrichment, burnup, and decay
time. Region 2, with a maximum of 641 storage locations is designed to
accommodate spent fuel assemblies in all locations which comply with
the combination of initial enrichment, burnup and decay time limits
specified in LCO Figure 3.7.12-1, Fuel Assembly Burnup Requirements
for the Region 2, "All Cell" Storage Configuration. Use of the IFE fuel rod
storage canister is subject to the same storage requirements as the fuel
assemblies.
Additionally, a second scheme "1-out-of-4 5.0 weight-percent fresh" is
available for Region 2 as shown in Figure 4.3-2. New 5.0 weight percent
U-235 fuel or any spent fuel may be stored in one location. Spent fuel
(equivalent to 1.361 new fuel) shall be stored in the other three locations.
The combination of initial enrichment, burnup, and decay time of the three
spent fuel assemblies shall comply with the limits specified in LCO Figure
3.7.12-2, Fuel Assembly Burnup Requirements for the Region 2 "1-out-of-
4 5.0 weight-percent fresh" Storage Configuration. The set of four relative
storage locations may be repeated throughout Region 2. If the "1-out-of-4
5.0 weight-percent fresh" and the "All Cell" configurations are used
together, the fuel in the storage locations surrounding the "1-out-of-4
5.0 weight-percent fresh" group(s) shall meet the LCO 3.7.12, Figure
3.7.12-2 limits.

The water in the spent fuel storage pool normally contains soluble boron,
which would result in large subcriticality margins under actual operating
conditions. For storage of fuel in the spent fuel racks, the design basis for
preventing criticality outside the reactor is that there is a 95 percent
probability at a 95 percent confidence level, without soluble boron, that
the effective multiplication factor (keff) of the fuel assembly array will be
less than 0.995, including uncertainties and tolerances. The NRC
guidelines specify a limiting keff of 1.0 for normal storage in the absence of
soluble boron. Hence, the design is based on the use of unborated water,
which maintains a subcritical condition for the allowed loading patterns.
The double contingency principle discussed in ANSI N-1 6.1-1975 and the
April 1978 NRC letter (Ref. 1) allows credit for soluble boron under other
abnormal or accident conditions, since only a single independent accident
need be considered at one time. For example, the only accident scenario
that has a potential for more than negligible positive reactivity effect is an
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B 3.7.12
inadvertent misplacement of a new fuel assembly. This accident has the

BASES

BACKGROUND (continued)

potential for exceeding the limiting reactivity, should there be a concurrent
and independent accident condition resulting in the loss of all soluble
poison. To mitigate these postulated criticality related accidents, boron is
dissolved in the pool water. Safe operation with unborated water and no
movement of assemblies may, therefore, be achieved by controlling the
combination of initial enrichment, burnup and decay time of the stored
fuel in accordance with the accompanying LCO. Prior to movement of an
assembly, it is necessary to perform SR 3.7.12.1.

APPLICABLE
SAFETY
ANALYSES

The hypothetical accidents can only take place during or as a result of the
movement of an assembly (Refs. 2 and 3). For these accident
occurrences, the presence of soluble boron in the spent fuel storage pool
(controlled by LCO 3.7.15, "Fuel Storage Pool Boron Concentration")
prevents criticality. By closely controlling the movement of each
assembly and by checking the location of each assembly after movement,
the time period for potential accidents may be limited to a small fraction of
the total operating time. During the remaining time period with no
potential for accidents, the operation may be under the auspices of the
accompanying LCO.
The configuration of fuel assemblies in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii):

LCO The restrictions on the placement of fuel assemblies within Region 2 of
the spent fuel pool in the accompanying LCO, ensure the keff of the spent
fuel storage pool will always remain < 0.995, assuming the pool to be
flooded with unborated water and < 0.95, with a boron concentration of
greater than 758 ppm.

"All Cell" Storage Configuration

The "All Cell" storage configuration permits storage in all Region 2
locations of spent fuel which meets the combination of initial enrichment,
burnup and decay time requirements shown in LCO Figure 3.7.12-1, Fuel
Assembly Burnup Requirements for the Region 2, "All Cell" Storage
Configuration. Figure 3.7.12-1 permits new (no burnup) 1.627 weight
percent U-235 fuel to be stored in the All Cell configuration.
"1-out-of-4 5.0 weight-percent fresh" Storage Configuration
Fuel stored in accordance with the "1-out-of-4 5.0 weight-percent fresh"
storage configuration shall be stored in the relative locations shown in
Figure 4.3-2. The "1-out-of-4 5.0 weight-percent fresh" storage
configuration permits storage of 5.0 weight percent U-235 new (no
burnup) fuel or any spent fuel in one specified location, provided fuel
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Figure 3.7.12-1

Minimum Fuel Assembly Burnup versus Initial Enrichment for the Region 2 "All Cell" Storage
Configurations
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Minimum Fuel Assembly Burnup Versus Initial Enrichment for the Region 2 "1 -out-of-4
5.0 Weight-Percent Fresh" Storage Configurations
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B 3.9 REFUELING OPERATIONS

B 3.9.7 Decay Time

BASES

BACKGROUND The movement of irradiated fuel assemblies within containment or in the
fuel handling area inside the auxiliary building requires allowing at least
4100-24 hours for radioactive decay time before fuel assembly handling
can be initiated. During fuel handling, this ensures that sufficient
radioactive decay has occurred in the event of a fuel handling accident
(Refs. 1 and 2). Sufficient radioactive decay of short-lived fission
products would have occurred to limit offsite doses from the accident to
within the values reported in Chapter 15.

APPLICABLE During movement of irradiated fuel assemblies, the radioactivity decay
SAFETY time is an initial condition design parameter in the analysis of a
ANALYSES fuel-handling accident inside containment or in the fuel handling area

inside the auxiliary building, as postulated by Regulatory Guide 1.183
(Ref. 1).

The fuel handling accident analysis inside containment or in the fuel
handling area inside the auxiliary building is described in Reference 2.
This analysis assumes a minimum radioactive decay time of 100 hours.

Radioactive decay time satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

ILCO

C3

A minimum radioactive decay time of 400-24 hours is required to ensure
that the radiological consequences of a postulated fuel handling accident
inside containment or in the fuel handling area inside the auxiliary building
are within the values calculated in Reference 2.

APPLICABILITY Radioactive decay time is applicable when moving irradiated fuel
assemblies in containment or in the fuel handling area inside the auxiliary
building. The LCO minimizes the possibility of radioactive release due to
a fuel handling accident that is beyond the assumptions of the safety
analysis. If irradiated fuel assemblies are not being moved, there can be
no significant radioactivity release as a result of a postulated fuel handling
accident. Requirements for fuel handling accidents in the spent fuel pool
are also covered by LCO 3.7.11, "Fuel Storage Pool Water Level."
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BASES 8

ACTIONS

LCO 3.0.8 is applicable while in MODE 5 or 6. Since movement of
irradiated fuel assemblies with less than 1-00-24 hours of decay time can
occur in MODE 6 after removing the reactor vessel head following the
reactor shutdown, the ACTIONS have been modified by a Note stating
that LCO 3.0.8 is not applicable. If moving irradiated fuel assemblies
while in MODE 6, the fuel movement is independent of shutdown reactor
operations since the reactor is already shutdown. Entering LCO 3.0.8
while in MODE 6 would not specify any action.

A.1

With a decay time of less than 1-00-24 hours, all operations involving
movement of irradiated fuel assemblies within containment or in the fuel
handling area inside the auxiliary building shall be suspended immediately
to ensure that a fuel handling accident cannot occur.

The suspension of fuel movement shall not preclude completion of
movement to safe position.

SURVEILLANCE
REQUIREMENTS

SR 3.9.7.1

Verification that the reactor has been subcritical for at least 1-00-24 hours
prior to movement of irradiated fuel in the reactor pressure vessel to the
refueling cavity in containment or to the fuel handling area inside the
auxiliary building ensures that the design basis for the analysis of the
postulated fuel handling accident during refueling operations is met.
Specifying radioactive decay time limits the consequences of damaged
fuel rods that are postulated to result from a fuel handling accident
(Ref. 2).

REFERENCES 1. Regulatory Guide 1.183, "Alternate Radiological Source Terms for

Evaluating Design Basis Accidents at Nuclear Power Reactors."

2. Section 15.7.4, "Fuel Handling Accident."
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