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Improved Technical Speéification Cross-Reference
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3.04 SR New
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PART A

INTRODUCTION
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LICENSE AMENDMENT REQUEST DATED December 11, 2000
Conversion to Improved Standard Technical Specifications

3.1
PART A

Introduction to the Discussion of the proposed Changes to the Current Technical
Specifications, Justification of Differences from the Improved Standard Technical
Specifications, and the supporting No Significant Hazards Determination

Pursuant to 10 CFR Part 50, Sections 50.59 and 50.90, the holders of Operating
Licenses DPR-42 and DPR-60 hereby propose changes to the Facility Operating
Licenses and Appendix A, Technical Specifications, as follows and as presented in the
accompanying Parts B through G of this Package.

BACKGROUND

Over the past several years the nuclear industry and the Nuclear Regulatory
Commission (NRC) have jointly developed Improved Standard Technical Specifications
(ISTS). The NRC has encouraged licensees to implement these improved technical
specifications as a means for improving plant safety through the more operator-oriented
technical specifications, improved and expanded bases, reduced action statement
induced plant transients, and more efficient use of NRC and industry resources.

This License Amendment Request (LAR) is submitted to conform the Prairie Island
Nuclear Generating Plant (PINGP) Current Technical Specifications (CTS) to NUREG-
1431, Improved Standard Technical Specifications, Westinghouse plants, Revision 1
issued April 1995 (ISTS). The resulting new Technical Specifications (TS) for Prairie
Island (P1) are the PI Improved Technical Specifications (ITS) which incorporates the Pl
plant specific information.

NUREG-1431 is based on a hypothetical four loop Westinghouse plant. Since Pl is
similar in design and vintage to the R.E. Ginna Nuclear Power Plant which has already
completed conversion to improved technical specifications, this amendment request
relies on the Ginna ITS. ‘ '

Prairie Island '
Units 1 and 2 1 12/11/00



Part A o - 3.1 Introduction

This LAR is also supported by Parts B through G. Part B contains a “clean” copy of the
proposed Pl ITS and Bases. Part C contains a mark-up of the Pl CTS. Part D is the
Description of Changes (DOC) to the Pl CTS. Part E is a mark-up of the ISTS and
Bases which shows the deviations from the standard incorporated to meet PI plant
specific requirements. Part F gives the Justification for Deviations (JFD) from the ISTS
and Part G provides the No Significant Hazards Determinations (NSHD) for changes to
the PI CTS. To facilitate review of this LAR, cross-reference numbers from changes
and deviations to the corresponding DOC, JFD and NSHD are provided. The
methodology for mark-up and cross-references are described in the next section.

MARK-UP METHODOLOGY

The TS conversion package includes mark-ups of the CTS, the ISTS and the ISTS
Bases in accordance with this guidance. Mark-up may be electronic or by hand as
indicated.

Current Technical Specifications

The mark-up of the CTS is provided to show where current requirements are placed in
the ITS, to show the major changes resulting from the conversion process, and to allow
reviewers to evaluate significant differences between the CTS and ITS.

This ITS conversion LAR has been prepared in 14 packages following the
Chapter/Section outline of the ITS as follows: 1.0, 2.0, 3.0, 3.1... 3.9, 4.0 and 5.0.
Accordingly, each package contains all the elements of Parts A through G as described
above. The CTS Bases are not included in the CTS mark-up packages since the
Bases have been rewritten in their entirety.

The current Specifications addressed by the associated ITS Chapter/Section are cross-
referenced in the left margin to the new ITS location by Specification number and type
(G-General, SL-Safety Limit, LCO-Limiting Condition for Operation or SR-Surveillance
Requirements). Those portions of each CTS page which are not addressed in the
associated ITS Chapter/Section are shadowed (electronic) or clouded and crossed out
(by hand) and in the right margin is the comment, “Addressed Elsewhere”.

The CTS are marked-up'tvb incorporate the substance of NUREG-1431 Revision 1. Itis
not the intent to mark every nuance required to make the format change from CTS to
ITS. : ' :

Prairie Island
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Part A o o 3.1 Introduction

In general, only technical changes have been identified. However, some non-technical
changes have also been included when the changes cannot easily be determined to be
non-technical by a reviewer, or if an explanation is required to demonstrate that the
change is non-technical.

Some apparent changes result from the different conventions and philosophies used in
the ITS. Generally these apparent changes will not be marked-up in the CTS if there is
no resulting change in plant operating requirements.

Changes are identified by a change number in the right margin which map the changed
specification requirement to Part D, Discussion of Changes, and Part G, No Significant
Hazards Determination (NSHD) and indicate the NSHD category. The change number
form is R3.4-02 where the first two numbers, 3.4 in this example, refer to ITS
Chapter/Section number 3.4, and the second number, 02 in this example, is a
sequentially assigned number for changes within that Chapter/Section, starting with 01.
The prefix letter(s) indicates the classification of the change impact. For CTS changes
this is also the NSHD category.

The change impact categories defined below conveniently group the type of changes
for consideration of the effect of the change on the current plant license in Part D and
are also useful for efficient discussion in Part G the “No Significant Hazards
Determination” (NSHD) section. If the same change is made in Part E, then the change
impact category will also show up in the change number in Part F. These categories
are:

A -  Administrative changes, editorial in nature that do not involve technical issues.
These include reformatting, renaming (terminology changes), renumbering, and
rewording of requirements.

L-  Less restrictive requirements included in the Pl ITS in order to conform to the
guidance of NUREG-1431. Generally these are technical changes to existing TS
which may include items such as extending Completion Times or reducing
Surveillance Frequencies (extended time interval between surveillances). The
less restrictive requirements necessitate individual justification. Each is provided
with its specific NSHD.

LR- Less restrictive Removal of details and information from otherwise retained
specifications which are removed from the CTS and placed in the Bases,
Technical Requwements Manual (TRM), Updated Safety Analysis Report (USAR)
or other licensee controlled documents. These changes include details of
system design and function, procedural details or methods of conductlng
surveillances, or alarm or indication-only instrumentation.

Prairie Island
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Part A L | | 3.1 Introduction

M -

More restrictive requirements included in the P} ITS in order to provide a
complete set of Specifications conforming to the guidance of NUREG-1431.
Changes in this category may be completely new requirements or they may be
technical changes made to current requirements in the CTS.

Relocation of Current Specifications to other controlled documents or deletion of
current Specifications which duplicate existing regulatory requirements.

Current requirements in the LCOs or SRs that do not meet the 10 CFR 50.36
selection criteria and may be relocated to the Bases, USAR, Core Operating
Limits Report (COLR), Operational Quality Assurance Plan (OQAP), plant
procedures or other licensee controlled documents. Relocating requirements to
these licensee controlled documents does not eliminate the requirement, but
rather, places them under more appropriate regulatory controls, such as 10CFR
50.54 (a)(3) and 10 CFR 50.59, to manage their implementation and future
changes. Maintenance of these requirements in the TS commands resources
which are not commensurate with their importance to safety and distract
resources from more important requirements. Relocation of these items will
enable more efficient maintenance of requirements under existing regulations
and reduce the need to request TS changes for issues which do not affect public
safety.

Deletion of Specifications which duplicate regulations eliminates the need to
change Technical Specifications when changes in regulations occur. By law,
licensees shall meet applicable requirements contained in the Code of Federal
Regulations, or have NRC approved exemptions; therefore, restatement in the
Technical Specifications is unnecessary.

The methodology for marking-up these changes is as follows:

As discussed above, administrative changes may not be marked-up in detail. Portions
of the specifications which are no longer included are identified by use of the electronic
strike-out feature (or crossed out by hand). Information being added is inserted into the
specification in the appropriate location and is identified by use of shading features (or

handwritten/insert pages).

Prairie Island
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Part A o | 3.1 Introduction

Improved Standard Téchnical Specifications (NUREG-1431, Rev. 1)

The ISTS mark-up is to identify changes from the ISTS required to create a plant
specific ITS by incorporating plant specific values in bracketed fields and identifying
other changes with cross-reference to the Part F Justification For Differences.

All deviations from the ISTS are cross-referenced to the Part F justification for
differences by a change number in the right margin. The change number form is
CL3.4-05 where the prefix letter(s), CL in this example, indicate the classification of the
reason for the difference, the first two numbers, 3.4 in this example, refer to the ITS
‘Chapter/Section number 3.4, and the second number, 05 in this example, is a
sequentially assigned number for deviations within that Chapter/Section, starting with a
number which is larger than the last nhumber from the Part C CTS mark-up. In some
instances where a change has been made to the CTS and ISTS, the Part D change
number is given since the justification for difference is the same as the discussion of
change. The following categories are used as prefixes to indicate the general reason
for each difference:

CL - Current Licensing basis. Issues that have been previously licensed for Pl and
have been retained in the ITS. This includes Specifications dictated by plant
design features or the design basis. Since no plant modifications have been or
will be made to accommodate conversion to ITS, the plant design basis features
shall be incorporated into the Pl ITS.

PA - Plant, Administrative. Plant specific wording preference or minor editorial
improvements made to facilitate operator understanding.

TA - Traveler, Approved. Deviations made to incorporate an industry traveler which
has been approved by the NRC.

TP - Traveler, Proposed. Deviation made to incorporate a proposed industry traveler
which as of the time of submittal has not been approved by the NRC.

X~ Other, Deviation from the ISTS for any other reason than those given above.

Material which is deleted from the ISTS is identified by use of the WordPerfect strike-
out feature (or crossed out by hand). Information being added to the ISTS to generate
the PI ITS due to any of the deviations discussed above is |dent|f ed by use of
"WordPerfect red-line features (or handwritten/insert pages).

Prairie Island
Units 1 and 2 5 | 12/11/00



Part A " 3.1 Introduction

Bracketed Information

Many parameters, conditions, notes, surveillances, and portions of sections are
bracketed in the ISTS recognizing that plant specific values are likely to vary
from the “generic” values provided in the standard.

If the bracketed value applies to PI, then the “generic” information is retained
without any special indication and the brackets are marked using the
WordPerfect strike-out feature. In some instances, bracketed material is not
discussed. If bracketed material is discussed, a change number is provided
which includes the appropriate prefix as described above. When bracketed
“generic” material is not incorporated, the bracketed material and brackets are
marked with the WordPerfect strike-out feature (or crossed out by hand), the
plant specific information is substituted for the bracketed information and a
change number is provided which includes the appropriate prefix. Information
added is indicated by the WordPerfect red-line (shading) feature (or
handwritten/insert pages).

Optional Sections

Due to differing Westinghouse plant designs and methodologies, some ISTS
section numbers include a letter suffix indicating that only one of these sections
is applicable to any specific plant. The appropriate section is indicated in the
Table of Contents, the suffix letter is deleted, and justification, if required, is
included in the appropriate Chapter/Section package.

Bases, Improved Standard Technical Specifications (NUREG-1431, Rev. 1)

The ISTS Bases have been marked-up to support the plant specific Pl ITS and allow
reviewers to identify changes from NUREG-1431. To the extent possible, the words of
NUREG-1431, Rev. 1 are retained to maximize standardization. Where the existing
words in the NUREG are incorrect or misleading with respect to Prairie Island, they
have been revised. In addition, descriptions have been added to cover plant specific
portions of the specifications.  Change numbers have been provided for the ISTS
Bases with the same format as the ISTS Specification mark-up. In some instances, the
same change number is used to describe the change.

Material which is deleted from the ISTS Bases is identified by use of the strike-out

feature of WordPerfect (or crossed out by hand). Information being added to the ISTS
‘Bases to generate the PI ITS is identified by use of the red-line (shading) feature of

WordPerfect (or handwritten/insert pages).

Prairie Island
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Part A 3.1 Introduction

Bracketed Material

Many parameters and portions of Bases are bracketed in the ISTS recognizing
that plant specific values and discussions are likely to vary from the “generic”
information provided in the standard.

If the bracketed information applies to P, then the “generic” information is
retained without any special indication and the brackets are marked using the
WordPerfect strike-out feature. No change number or justification is provided for
use of bracketed material, unless special circumstances warrant discussion.

When bracketed “generic” Bases material is not incorporated, the bracketed
material and brackets are marked with the WordPerfect strike-out feature (or
crossed out by hand) and the plant specific information substituted for the
bracketed information is indicated by the WordPerfect red-line (shading) feature
(or handwritten/insert pages). A change number with the same format as those
used for the ISTS Specification mark-up is provided.

ACRONYMS

Many acronyms are used throughout this submittal. The intent of the final ITS (Part B)

- is that in general acronyms be written in full prior to the first use. Commonly used

acronyms may not be.written in full. Other parts of this package may not always write in
full each acronym prior to first use; therefore, a list of acronyms is attached to assist in
the review of this package.

Prairie Island
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AB
ABSVS
AFD
AFW
ALARA
ALT
ASA
ASME
AOO
AOT
BAST
BIT
BOC
cC
COT
CAOC
CET
CcL
CLB
COLR
CRDM
CRSVS
CS
CST
CTS
DBA
DDCL
DG
DNB
DNBR
ECCS

Attachment to Part A
LIST OF ACRONYMS

Auxiliary Building

Aucxiliary Building Special Ventilation System
Axial Flux Difference

Auxiliary Feedwater System

As Low As Reasonably Achievable
Actuation Logic Test

Applicable Safety Analyses
American Society of Mechanical Engineers
Anticipated Operational Occurrences
Allowed Outage Time

Boric Acid Storage Tank

Boron Injection Tank

Beginning of Cycle

Component Cooling

CHANNEL OPERATIONAL TEST
Constant Axial Offset Control

Core Exit Thermocouple

Cooling Water

Current Licensing Basis

Core Operating Limits Reports
Control Rod Drive Mechanism
Control Room Special Ventilation System
Containment Spray

Condensate Storage Tanks

Current Technical Specification(s)
Design Basis Accident

Diesel Driven Cooling Water

Diesel Generator
Departure from Nucleate Boiling
Departure from nucleate boiling ratio
Emergency Core Cooling System



Attachment to Part A

Page 2 of 4

EDG
EFPD
EOC
ESF
ESFAS
FWLB
GDC
GITS
HELB
HZP -
IPE
ISTS
ITC
ITS

LA
LAR
LBLOCA
LCO
LHR
LOCA
LTOP
MFIV
MFRV
MFW
MOSCA
MOV
MSIV
MSLB

MSLI

MSSV
MTC

~NIS
- NMC

NPSH

Emergency Diesel Generators

Effective Full Power Days

End of Cycle

Engineered Safety Feature

Engineered Safety Features Actuation System
Feedwater Line Break

General Design Criteria

Ginna Improved Technical Specifications
High Energy Line Break

Hot Zero Power

Individual Plant Evaluation

Improved Standard Technical Specifications
Isothermal Temperature Coefficient
Improved Technical Specifications

License Amendment

License Amendment Request

Large Break LOCA

Limiting Conditions for Operation

Linear Heat Rate

Loss of Coolant Accident

Low Temperature Overpressure Protection
Main Feedwater Isolation Valve

Main Feedwater Regulation Valve

Main Feedwater

MODE or Other Specified Condition of Applicability
Motor Operated Valve

Main Steam Isolation Valves

Main Steam Line Break

Main Steam Line Isolation

‘Main Steam Safety Valves
“Moderator Temperature Coefficient

Nuclear Instrumentation System
Nuclear Management Company
Net Positive Suction Head



C

Attachment to Part A

Page 3 of 4

NRCV

Non-Return Check Valve

NUREG-1431 The ISTS for Westinghouse plants

OPPS
PCT
Pl
PITS
PIV
PORV
PRA
PSV
PTLR
QTPR
RCCA
RCP
RCPB
RCS
RHR
RPI
RPS
RTB
RTBB
RTP
RTS
RWST
SBLOCA
SBVS
SCWS
SDM
SFDP
SFP
SG
SGTR
Sl

SL

OverPressure Protection System
Peak Cladding Temperature

Prairie Island

Prairie Island Technical Specifications
Pressure Isolation Valve

Power Operated Relief Valve
Probabilistic Risk Assessment
Pressurizer Safety Valve

Pressure and Temperature Limits Report

Quadrant Power Tilt Ratio

Rod Cluster Control Assembly
Reactor Coolant Pump

Reactor Coolant Pressure Boundary
Reactor Coolant System

Residual Heat Removal System

Rod Position Indication

Reactor Protection System

Reactor Trip Breaker

Reactor Trip Bypass Breaker

Rated Thermal Power

Reactor Trip System

Refueling Water Storage Tank

Small Break Loss of Coolant Accident
Shield Building Ventilation System
Safeguards Chilled Water System
Shut Down Margin

Safety Function Determination Program
Spent Fuel Pool

Steam Generator

‘Steam Generator Tube Rupture

Safety Injection
Safety Limit
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SLB
SR
SsC
TADOT
TDAFW
TRM
TS
TSSC
TSTF
VCT
VFTP
UHS
USAR
WCAP

Steam Line Break

Surveillance Requirements

Structures, Systems and Components
Trip Actuating Device Operational Test
Turbine Driven Auxiliary Feedwater
Technical Requirements Manual
Technical Specifications

Technical Specification Selection Criteria
Term used for a NUREG change (traveler)
Volume Control Tank

Ventilation Filter Test Program

Ultimate Heat Sink

Updated Safety Analysis Report
Westinghouse technical report




PACKAGE 3.1
REACTIVITY CONTROL SYSTEMS
PART B

PROPOSED PRAIRIE ISLAND IMPROVED TECHNICAL
SPECIFICATIONS AND BASES

List of Pages
3.1.1-1 B 3.1.1-1 B 3.1.4-2 B 3.1.6-5
3.1.21 B 3.1.1-2 B 3.1.4-3 B 3.1.6-6
3.1.2-2 B 3.1.1-3 B3.1.4-4 B 3.1.6-7
3.1.3-1 B 3.1.14 B 3.1.4-5 B 3.1.6-8
3.1.3-2 B 3.1.1-5 B 3.1.4-6 B 3.1.7-1
3.1.3-3 B 3.1.2-1 B 3.1.4-7 B 3.1.7-2
3.1.4-1 B 3.1.2-2 B 3.1.4-8 B 3.1.7-3
3.1.4-2 B 3.1.2-3 B 3.1.4-9 B3.1.74
3.1.4-3 B 3.1.24 B 3.1.4-10 B 3.1.7-5
3.1.4-4 B 3.1.2-5 B 3.1.4-11 B 3.1.7-6
3.1.51 B 3.1.2-6 B 3.1.4-12 B 3.1.7-7
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3.1.6-2 B 3.1.3-2 B 3.1.5-3 B 3.1.8-2
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3.1.7-1 B 3.1.34 B 3.1.5-5 B 3.1.84
3.1.7-2 B3.1.3-5 B 3.1.5-6 B 3.1.8-5
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SDM

3.1.1
3.1 REACTIVITY CONTROL SYSTEMS
3.1.1 SHUTDOWN MARGIN (SDM)
LCO 3.1.1  SDM shall be within the limits provided in the COLR.
APPLICABILITY: MODE 2 withk<1.0,
MODES 3, 4, and 5.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. SDM not within limit. A.1 Initiate boration to restore 15 minutes
SDM to within limit.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
24 Hours

SR 3.1.1.1 Verify SDM is within limits.

Prairie Island
Units 1 and 2 3.1.1-1
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3.1 REACTIVITY CONTROL SYSTEMS

3.1.2  Core Reactivity

LCO 3.1.2

values.

APPLICABILITY: MODE 1 and 2.

Core Reactivity
3.1.2

The measured core reactivity shall be within + 1% Ak/k of predicted

ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. Measured core reactivity | A.l Re-evaluate core design and | 7 days
not within limit. safety analysis, and
determine that the reactor
core is acceptable for
continued operation.
AND
A.2 Establish appropriate 7 days
operating restrictions and
SRs.
B. Required Action and ‘B.1 BeinMODE3. 6 hours
associated Completion
Time not met.
Prairie Island
Units 1 and 2 3.1.2-1 12/11/00



Core Reactivity
3.1.2

U SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.12.1 Verify measured core reactivity is within + 1% Ak/k | Prior to entering

of predicted values. MODE 1 after
each refueling
SR 3.1.2.2 NOTES
1. Only required to be performed after 60 effective
full power days (EFPD).

2. The predicted reactivity values may be adjusted
(normalized) to correspond to the measured core
reactivity prior to exceeding a fuel burnup of 60
EFPD after each fuel loading.

- Verify measured core reactivity is within + 1% Ak/k | 31 EFPD
_/ of predicted values.

U' Prairie Island
Units 1 and 2 3.1.2-2 12/11/00



ITC
3.13

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 Isothermal Temperature Coefficient (ITC)

LCO 3.13 The ITC shall be maintained within the limits specified in the COLR.
The maximum COLR upper limit shall be:
a. <5 pem/°F for power levels < 70% RTP; and

b. <0 pcm/°F for power levels > 70% RTP.

APPLICABILITY: MODE 1 and MODE 2 with ke > 1.0 for the upper ITC limit,
MODES 1, 2, and 3 for the lower ITC limit.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. ITC not within upper A.1 Establish administrative 24 hours
limit. withdrawal limits for
control banks to maintain
ITC within limit.
B. Required Action and B.1 Bein MODE 2 with 6 hours
associated Completion ke < 1.0.
Time of Condition A not
met.

Prairie Island
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W,

ITC

associated Completion
Time of Condition C not
met.

3.13
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
---------- NOTE---------- -memmmmmee--—-NOTE
Required Action C.1 LCO 3.0.4 is not applicable.
must be completed
whenever Condition C is :
entered. C.1 Re-evaluate core design and | Once prior to
safety analysis, and reaching the
determine that the reactor equivalent of an
Projected end of cycle core is acceptable for equilibrium RTP
(EOC) ITC not within continued operation. all rods out boron
lower limit concentration of
300 ppm
. Required Action and D.1 Bein MODE 4. 12 hours

Prairie Island
Units 1 and 2
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SURVEILLANCE REQUIREMENTS

ITC
3.1.3

SURVEILLANCE

FREQUENCY

SR 3.1.3.1

Verify ITC is within upper limit.

Once prior to
entering
MODE 1 after
each refueling

SR 3.1.3.2

Confirm ITC will be within limits at 70% RTP.

Once after each
refueling prior to
THERMAL
POWER
exceeding 70%
RTP

SR 3.1.3.3

Confirm that ITC will be within limits at EOC.

Once after each
refueling prior to
THERMAL
POWER
exceeding 70%
RTP

Prairie Island
Units 1 and 2
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Rod Group Alignment Limits

3.1 REACTIVITY CONTROL SYSTEMS

3.14 Rod Group Alignment Limits.

3.14

LCO 3.1.4  All shutdown and control rods shall be OPERABLE and, individual
actual rod positions shall be within 24 steps of their group step counter
demand position when the demand position is between 30 and 215 steps,
or within 36 steps of their group step counter demand position when the
demand position < 30 steps, or > 215 steps.

APPLICABILITY: MODES 1 and 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
A. One or more rod(s) A.1.1 Verify SDM is within the | 1 hour
inoperable. limits specified in the
COLR.
OR

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

AND

A2 Bein MODE 3. 6 hours

Prairie Island
Units 1 and 2
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Rod Group Alignment Limits

3.14
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
B. One rod not within B.1.1  Verify SDM is within the | 1 hour
alignment limits. limits provided in the
COLR.
OR
B.1.2 Initiate boration to 1 hour
restore SDM to within
limit.
AND
B.2.1.1 Perform SR 3.2.1.1and | 2 hours
SR 3.2.1.2..
AND
B.2.1.2 Perform SR 3.2.2.1. 2 hours
OR
B.2.2 Reduce THERMAL 2 hours
POWER to < 85% RTP.
AND
B.3 Verify SDM is within the | Once per
limits provided in the 12 hours
COLR. '
| AND
Prairie Island
Units 1 and 2 3.14-2 12/11/00



Rod Group Alignment Limits

3.14
ACTIONS
CONDITION REQUIRED ACTION COMPLETION
TIME
B. (continued) B.4 Re-evaluate safety analyses | 30 days
and determine the
THERMAL POWER for
which the results remain
valid for duration of
operation under these
conditions.
C. Required Action and C.1 Bein MODE 3. 6 hours
associated Completion
Time of Condition B not
met.
D. More than one rod not D.1.1 Verify SDM is within the | 1 hour
within alignment limit. limits provided in the
COLR.
OR
D.1.2 Initiate boration to restore | 1 hour
required SDM to within
limit.
AND
D.2 Bein MODE3. 6 hours
Prairie Island
Units 1 and 2 3.14-3 12/11/00



Rod Group Alignment Limits

3.14
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.4.1 NOTE

If RPI differs by > 12 steps from the group step
counter demand position, enter LCO 3.1.7 to

determine RPI OPERABILITY.
Verify individual rod positions within alignment 12 hours
limit.

SR 3.1.4.2 Verify rod freedom of movement (trippability) by 92 days

moving each rod, not fully inserted in the core,
> 10 steps in either direction.

SR 3.1.4.3 Verify rod drop time of each rod, from the fully
withdrawn position, is < 1.8 seconds from the
beginning of decay of stationary gripper coil voltage
to dashpot entry, with:

a. Tayg 2 500°F; and

b. Both reactor coolant pumps operating.

Prior to reactor
criticality after
each removal of
the reactor head

Prairie Island
Units 1 and 2 3.1.4-4
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Shutdown Bank Insertion Limits
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Shutdown Bank Insertion Limits

LCO 3.1.5 Each shutdown bank shall be within insertion limits specified in the
COLR.

NOTE
This LCO is not applicable while performing SR 3.1.4.2.

APPLICABILITY: MODES 1 and 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.

Prairie Island
Units 1 and 2 3.1.5-1 12/11/00
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Shutdown Bank Insertion Limits

3.15
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
B. Required Action and B.1 Bein MODE 3. 6 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.5.1 Verify each shutdown bank is within the limits 12 hours
specified in the COLR.
Prairie Island
12/11/00

Units 1 and 2 3.1.5-2



Control Bank Insertion Limits
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Control Bank Insertion Limits

LCO 3.1.6 Control banks shall be within the insertion, sequence, and overlap limits
specified in the COLR.

NOTE
This LCO is not applicable while performing SR 3.1.4.2.

APPLICABILITY: MODE 1,
MODE 2 with kg > 1.0.

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.

Prairie Island
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Control Bank Insertion Limits

3.1.6
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
B. Control bank sequence or | B.1.1 Verify SDM is within the | 1 hour
overlap limits not met. limits provided in the
COLR.
OR
B.1.2 Initiate boration to restore | 1 hour
SDM to within limit.
AND
B.2  Restore control bank 2 hours
sequence and overlap to
within limits.
C. Required Action and C.1 Bein MODE 2 with k< | 6 hours
associated Completion 1.0.
Time not met.
Prairie Island
Units 1 and 2 3.1.6-2 12/11/00



Control Bank Insertion Limits

3.1.6
J SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.6.1 Verify estimated critical control bank position is Prior to
within the limits specified in the COLR. achieving

criticality

SR 3.1.6.2 Verify each control bank insertion is within the limits | 12 hours
specified in the COLR.

SR 3.1.6.3 Verify sequence and overlap limits specified in the 12 hours
COLR are met for control banks not fully withdrawn
from the core.

Prairie Island
Ul_lits 1 and 2 ' 3.1.6-3 12/11/00
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Rod Position Indication
3.1.7

3.1 REACTIVITY CONTROL SYSTEMS
3.1.7 Rod Position Indication

LCO 3.1.7 The Rod Position Indication (RPI) System and demand position
indication shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

NOTE
Separate Condition entry is allowed for each inoperable rod position indicator and each
demand position indicator.

CONDITION REQUIRED ACTION COMPLETION
TIME
A. One RPI per group A.1 Verify the position of the Once per 8 hours
inoperable for one or rod(s) with inoperable :
more groups. position indicators by using

movable incore detectors.

A.2 Reduce THERMAL 8 hours
POWER to < 50% RTP.

Prairie Island
Units 1 and 2 3.1.7-1 12/11/00
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ACTIONS (continued)

Rod Position Indication

3.1.7

CONDITION

REQUIRED ACTION

COMPLETION
TIME

B. More than one RPI per
group inoperable for one
OT more groups.

B.1

AND

Monitor and record demand
position indication for rods
with inoperable RPI.

B.2 Monitor and record reactor

AND

B.3

AND

B4

coolant system average
temperature.

Verify, using movable
incore detectors, position of
rods with inoperable RPIs
which have been moved in
excess of 24 steps in one
direction since last
determination of their
position.

Restore inoperable RPIs to
OPERABLE status such
that a maximum of one RPI
per group is inoperable.

Once per hour

Once per hour

Once per 4 hours

24 hours

Prairie Island
Units 1 and 2
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ACTIONS (continued)

Rod Position Indication
3.1.7

CONDITION

REQUIRED ACTION

COMPLETION
TIME

C. Indication for one

demand position per bank

inoperable for one or
more banks.

C.1.1 Verify by administrative

means all RPIs for the
affected bank(s) are
OPERABLE.

AND

C.1.2 Verify RPI of the most
withdrawn rod and the

least withdrawn rod of the

Once per 8 hours

Once per 8 hours

affected bank(s) are
< 12 steps apart.
OR
C.2 Reduce THERMAL 8 hours
POWER to < 50% RTP..
D. Required Action and D.1 Bein MODE 3. 6 hours
associated Completion
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.1.7.1 Verify each RPI agrees within 12 steps of the group
demand position between 30 and 215 steps, or within

24 steps of the group demand position when the
demand position is > 215 steps or < 30 steps.

Once prior to
criticality after
each removal of
the reactor head

Prairie Island
Units 1 and 2
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PHYSICS TESTS Exceptions- MODE 2
o 3.1.8

U 3.1 REACTIVITY CONTROL SYSTEMS

- 3.1.8 PHYSICS TESTS Exceptions - MODE 2

LCO 3.1.8 During the performance of PHYSICS TESTS, the requirements of

LCO 3.1.3, "Isothermal Temperature Coefficient (ITC)";
LCO 3.1.4, "Rod Group Alignment Limits";

LCO 3.1.5, "Shutdown Bank Insertion Limits";

LCO 3.1.6, "Control Bank Insertion Limits"; and

LCO 3.4.2, "RCS Minimum Temperature for Criticality"

may be suspended and the number of required channels for LCO
3.3.1, “RTS Instrumentation,” Functions 2, 3, 6, and 16.e may be
reduced to “3" required channels, provided:

a. RCS lowest loop average temperature is > 535°F;

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

U ' c. THERMAL POWER is < 5% RTP.

APPLICABILITY:  During PHYSICS TESTS initiated in MODE 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION
TIME

A. SDM not within limit. A.l - Initiate boration to restore | 15 minutes
SDM to within limit.

AND

A.2  Suspend PHYSICS TESTS | 1 hour
exceptions.

U Prairie Island
Units 1 and 2 3.1.8-1 12/11/00



PHYSICS TESTS Exceptions- MODE 2

3.1.8
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION
TIME
B. THERMAL POWER not | B.1  Open reactor trip breakers. | Immediately
within limit.
C. RCSlowest loop average | C.1 Restore RCS lowest loop 15 minutes
temperature not within average temperature to
limit. within limit.
D. Required Action and D.1 Bein MODE 3. 15 minutes
associated Completion
Time of Condition C not
met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.1.8.1 Perform a CHANNEL OPERATIONAL TEST on

Prior to initiation

power range and intermediate range channels per of PHYSICS
SR 3.3.1.7, SR 3.3.1.8, and Table 3.3.1-1. TESTS
SR 3.1.8.2  Verify the RCS lowest loop average temperature is | 30 minutes
> 535°F.
Prairie Island _
Units 1 and 2 3.1.8-2 12/11/00



PHYSICS TESTS Exceptions - MODE 2

3.1.8
U SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.1.8.3 Verify THERMAL POWER is < 5% RTP. 30 minutes
SR 3.1.8.4 Verify SDM is within the limits provided in the 24 hours
COLR.

\_/
N

Prairie Island
Units 1 and 2 3.1.8-3 12/11/00
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SDM
B3.1.1

B3.1 REACTIVITY CONTROL SYSTEMS

B3.1.1 SHUTDOWN MARGIN (SDM)

BASES

BACKGROUND

According to AEC GDC Criteria 27 and 28 (Ref. 1), two
independent reactivity control systems must be provided which are
capable of holding the reactor core subcritical from any hot standby
or hot operating condition. Maintenance of the SDM ensures that
postulated reactivity events will not damage the fuel.

SDM requirements provide sufficient reactivity margin to ensure
that acceptable fuel design limits will not be exceeded for normal
shutdown and anticipated operational occurrences (AOOs). As such,
the SDM defines the degree of subcriticality that would be obtained
immediately following the insertion or scram of all shutdown and
control rods, assuming that the single rod cluster control assembly of
highest reactivity worth is fully withdrawn and the fuel and
moderator temperatures are changed to the nominal hot zero power
temperature, 547°F.

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
Rod Control System 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
Rod Control System, 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 all xenon burnout reactivity
changes and maintain the reactor subcritical under cold conditions.

Prairie Island
Units 1 and 2
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BASES

SDM
B3.1.1

BACKGROUND
(continued)

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

APPLICABLE
SAFETY
ANALYSES

The minimum required SDM 1is assumed as an initial condition

in safety analyses. The safety analysis (Ref. 2) establishes an SDM
that ensures specified acceptable fuel design limits are not exceeded
for normal operation and AOOs, with the assumption of the highest
worth rod stuck out on scram. The primary safety analyses that rely
on the SDM limits are the boron dilution and MSLB analyses.

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

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

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

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

The most limiting accident for the SDM requirements, at end of
cycle (EOC), is based on a main steam line break (MSLB), as
described in the accident analysis (Ref. 2). The increased steam
flow resulting from a pipe break in the main steam system causes an
increased energy removal from the affected steam generator (SG),
and consequently an RCS cooldown. This results in a reduction of

Prairie Island
Units 1 and 2
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BASES

SDM
B3.1.1

APPLICABLE

SAFETY

ANALYSES
(continued)

the reactor coolant temperature. The resultant coolant shrinkage
causes a reduction in pressure. In the presence of a negative
moderator temperature coefficient, this cooldown causes an increase
in core reactivity. As the initial RCS temperature decreases, the
severity of an MSLB decreases until the MODE 5 value is reached.
The most limiting MSLB is a guillotine break of a main steam line
inside containment initiated at the end of core life. The positive
reactivity addition from the moderator temperature decrease will
terminate when the affected SG boils dry, thus terminating RCS heat
removal and cooldown. Following the MSLB, a return to power
may occur; however, fuel damage as a result of the return to power
will not cause offsite doses to exceed the 10 CFR 100 limits.

The most limiting accident at beginning of cycle (BOC) is the boron
dilution accident. 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, that is,
the time available to operators to stop the dilution event. As the unit
changes MODES the volume being diluted may change, i.e., if RHR
is in service, as well as the critical boron concentration due to the
different temperature ranges. Thus different SDMs may be required
for the different modes and dilution flow rates. This event is most
limiting at the beginning of core life, when critical boron
concentrations are highest.

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

LCO

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

7. through the soluble boron concentration in the RCS.

Prairie Island
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BASES

SDM
B3.1.1

LCO
(continued)

The COLR provides the shutdown margin requirements. The MSLB
and the boron dilution accidents (Ref. 2) are the most limiting
analyses that establish the SDM requirements in the COLR. For
MSLB accidents, if the LCO is violated, there is a potential to
exceed 10 CFR 100, “Reactor Site Criteria,” limits. For the boron
dilution accident, if the LCO is violated, the minimum required time
assumed for operator action to terminate dilution may no longer be
applicable.

APPLICABILITY

In MODE 2 with k. < 1.0 and in MODES 3, 4, and 5 the SDM
requirements are applicable to provide sufficient negative reactivity
to meet the assumptions of the safety analyses discussed above. In
MODE 6, the shutdown reactivity requirements are given in

LCO 3.9.1, “Boron Concentration.” In MODES 1 and 2 with K2
1.0, the SDM requirements specified in the COLR are ensured by
complying with LCO 3.1.5, “Shutdown Bank Insertion Limits,” and
LCO 3.1.6, “Control Bank Insertion Limits.”

ACTIONS

Al

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, and the probability of a design basis accident (DBA)
occurring during this time is very low. Itis 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 operator should
borate with the best source available for the plant conditions.

Prairie Island
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BASES (continued)

SDM
B3.1.1

SURVEILLANCE
REQUIREMENTS

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
a rod is known to be untrippable, however, SDM verification must
account for the worth of the untrippable rod as well as another rod of
maximum worth. '

In MODE 2 with K¢t < 1.0 and MODES 3, 4, and 5, the SDM is
verified by comparing the RCS boron concentration to a Shutdown
Boron Concentration requirement curve that was generated by taking
into account:

a.

b.

c.

f.

Required SDM;

Shutdown and control bank position;

RCS average temperature;

Fuel burnup based on gross thermal energy generation;
Xenon concentration; and

Samarium concentration.

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 comparison.

REFERENCES

1.

AEC “General Design Criteria for Nuclear Power Plant
Construction Permits,” Criteria 27 and 28, issued for comment
July 10, 1967, as referenced in USAR Section 1.2.

USAR, Sections 14.4 and 14.5.

Prairie Island
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Core Reactivity
B3.1.2

B3.1 REACTIVITY CONTROL SYSTEMS

B3.1.2 Core Reactivity

BASES

BACKGROUND

According to AEC GDC Criteria 27, 28, 29, and 30 (Ref. 1),
reactivity shall be controllable, such that subcriticality is maintained
under cold conditions, and acceptable fuel design limits are not
exceeded during normal operation and anticipated operational
occurrences. Therefore, reactivity balance is used as a measure of
the predicted versus measured core reactivity during power
operation. The periodic confirmation of core reactivity is necessary
to ensure that Design Basis Accident (DBA) and transient safety
analyses remain valid. A large reactivity difference could be the
result of unanticipated changes in fuel, control rod worth, or
operation at conditions not consistent with those assumed in the
predictions of core reactivity, and could potentially result in a loss of
SHUTDOWN MARGIN (SDM) or violation of acceptable fuel
design limits. Comparing predicted versus measured core reactivity
validates the nuclear methods used in the safety analysis and
supports the SDM demonstrations (LCO 3.1.1, “SHUTDOWN
MARGIN (SDM)”) in ensuring the reactor can be brought safely to
cold, subcritical conditions.

When the reactor core is critical or in normal power operation, a
reactivity balance exists and the net reactivity is zero. A comparison
of predicted and measured reactivity is convenient under such a
balance, since parameters are being maintained relatively stable
under steady state power conditions. The positive reactivity inherent
in the core design is balanced by the negative reactivity of the
control components, thermal feedback, neutron leakage, and
materials in the core that absorb neutrons, such as burnable
absorbers producing zero net reactivity. Excess reactivity can be
inferred from the boron letdown curve, which provides an indication
of the soluble boron concentration in the Reactor Coolant System .
(RCS) versus cycle burnup. Periodic measurement of the RCS
boron concentration for comparison with the predicted value with

Prairie Island
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Core Reactivity
B3.1.2

BACKGROUND
(continued)

other variables fixed or stable (such as rod height, temperature,
pressure, and power), provides a convenient method of ensuring that
core reactivity is within design expectations and that the
calculational models used to generate the safety analysis are
adequate. |

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

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

APPLICABLE
SAFETY
ANALYSES

The acceptance criteria for core reactivity are that the uncertainties
in the nuclear design methods are within the expected range and that
the calculational models used to generate the safety analyses are
adequate.

Accurate prediction of core reactivity is either an explicit or implicit
assumption in the accident analysis evaluations. Every accident

~ evaluation (Ref. 2) is, therefore, dependent upon accurate evaluation

of core reactivity. In particular, SDM and reactivity transients, such
as control rod withdrawal accidents or rod ejection accidents, are

Prairie Island
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Core Reactivity

B3.1.2
: BASES
W/
APPLICABLE very sensitive to accurate prediction of core reactivity. These
SAFETY accident analysis evaluations rely on computer codes that have been
ANALYSES qualified against available test data, operating plant data, and
(continued) analytical benchmarks. Monitoring reactivity balance additionally

ensures that the nuclear methods provide an accurate representation
of the core reactivity.

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

The comparison between measured and predicted initial core
reactivity provides a normalization for the calculational models used
to predict core reactivity. If the measured and predicted RCS boron
concentrations for identical core conditions early in the cycle (< 60
effective full power days (EFPD)) do not agree, then the
assumptions used in the reload cycle design analysis or the
calculational models used to predict soluble boron requirements may
not be accurate. If reasonable agreement between measured and
predicted core reactivity exists early in the cycle, then the prediction
may be normalized to the measured boron concentration. Thereafter,
any significant deviations in the measured boron concentration from
the predicted boron letdown curve that develop during fuel depletion
may be an indication that the calculational model is not adequate, or
that an unexpected change in core conditions has occurred.

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

Core reactivity satisfies Criterion 2 of 10 C-FR 50.36(c)(2)(ii).

- Prairie Island
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Core Reactivity
B3.1.2

LCO

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

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

APPLICABILITY

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

In MODE 6, fuel loading results in a continually changing core
reactivity. Boron concentration requirements (LCO 3.9.1, “Boron

Prairie Island
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Core Reactivity

B3.1.2
( BASES
/
APPLICABILITY  Concentration”) ensure that fuel movements are performed within
(continued) the bounds of the safety analysis. Verification of measured core
reactivity (SR 3.1.2.1) is required during the first startup following
operations that could have altered core reactivity (e.g., fuel
movement, control rod replacement, control rod shuffling).
ACTIONS Aland A2

Should an anomaly develop between measured and predicted core
reactivity, an evaluation of the core design and safety analysis must
be performed. Core conditions are evaluated to determine their
consistency with input to design calculations. Measured core and
process parameters are evaluated to determine that they are within
the bounds of the safety analysis, and safety analysis calculational
models are reviewed to verify that they are adequate for
representation of the core conditions. The required Completion
Time of 7 days is based on the low probability of a DBA occurring
during this period, and allows sufficient time to assess the physical
condition of the reactor and complete the evaluation of the core
design and safety analysis.

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

\/ Prairie Island
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Core Reactivity
B3.1.2

v BASES

ACTIONS

A.1 and A.2 (continued)

operational restriction or additional SRs are necessary to ensure the

reactor core is acceptable for continued operation, then they must be
defined.

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

B.1

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

SURVEILLANCE
REQUIREMENTS

SR 3.1.2.1

Core reactivity must be verified following operations that could have
altered core reactivity (e.g., fuel movement, control rod replacement,
control rod shuffling). The comparison is made when the core
conditions such as control rod position, moderator temperature, and
samarium concentration are fixed or stable. The Surveillance is
performed prior to entering MODE 1 as an initial check on core
conditions and design calculations at beginning of cycle (BOC).

SR 3.1.2.2

Core reactivity is verified by periodic comparisons of measured and

predicted RCS boron concentrations. The comparison is made,

N\
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Core Reactivity
B3.1.2

SURVEILLANCE
REQUIREMENTS

SR 3.1.2.2 (continued)

considering that other core conditions are fixed or stable, including
control rod position, moderator temperature, fuel temperature, fuel
depletion, xenon concentration, and samarium concentration. The
required Frequency of 31 effective full power days (EFPD) is
acceptable based on the slow rate of core changes due to fuel
depletion and the presence of other indicators (QPTR, AFD, etc.) for
prompt indication of an anomaly. The SR is modified by two Notes.
Note 1 states that the SR is only required to be performed after 60
EFPD. Note 2 indicates that the normalization of predicted core
reactivity to the measured value may take place within the first

60 EFPD after each fuel loading. This allows sufficient time for
core conditions to reach steady state, but prevents operation for a
large fraction of the fuel cycle without establishing a benchmark for
the design calculations.

REFERENCES

1. AEC “General Design Criteria for Nuclear Power Plant
Construction Permits,” Criteria 27, 28, 29 and 30, issued for
comment July 10, 1967, as referenced in USAR Section 1.2.

2. USAR, Section 14.
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B3.1.3

B3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3  Isothermal Temperature Coefficient (ITC)

BASES

BACKGROUND

According to AEC GDC Ceriterion 8 (Ref. 1), the reactor core and its
interaction with the Reactor Coolant System (RCS) must be
designed for inherently stable power operation, even in the possible
event of an accident. In particular, the net reactivity feedback in the
system must compensate for any unintended reactivity increases.

The moderator temperature coefficient (MTC) relates a change in
core reactivity to a change in reactor coolant temperature (a positive
MTC means that reactivity increases with increasing moderator
temperature; conversely, a negative MTC means that reactivity
decreases with increasing moderator temperature). The ITC is
defined as the reactivity change associated with a unit change in the
moderator and fuel temperatures. Essentially, the ITC is the sum of
the MTC and fuel temperature coefficient. The ITC is measured
directly during low power PHYSICS TEST in order to verify
analytical prediction of the MTC. The units of the isothermal
temperature coefficient are pcm/°F, where 1 pcm = 1x10” Ak/k.

The reactor is designed to operate with a negative ITC over the
largest possible range of fuel cycle operation. Therefore, a coolant
temperature increase will cause a reactivity decrease, so that the
coolant temperature tends to return toward its initial value.
Reactivity increases that cause a coolant temperature increase will
thus be self limiting, and stable power operation will result.

MTC values are predicted at selected burnups during the safety
evaluation analysis and are confirmed to be acceptable by
measurements at beginning of cycle (BOC). Reactor cores are
designed so that the BOC ITC is less than zero when THERMAL
POWER is at RTP. The actual value of the ITC is dependent on
core characteristics, such as fuel loading and reactor coolant soluble
boron concentration. The core design may require additional fixed
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BASES

ITC
B3.1.3

BACKGROUND
(continued)

distributed poisons to yield an ITC at BOC within the range
analyzed in the plant accident analysis. The end of cycle (EOC)
MTC is also limited by the requirements of the accident analysis.
Fuel cycles are evaluated to ensure that the ITC does not exceed the
limits.

The limitations on ITC are provided to ensure that the value of MTC
remains within the limiting conditions assumed in the USAR
accident and transient analyses.

APPLICABLE
SAFETY
ANALYSES

The acceptance criteria for the specified ITC are:

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

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

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

The consequences of accidents that cause core overheating must be
evaluated when the MTC is positive (i.e., upper limit). Such
accidents include the rod withdrawal transient from either zero or
RTP, and loss of forced reactor coolant flow. The consequences of
accidents that cause core overcooling must be evaluated when the
MTC is negative. Such accidents include the main steam line break.
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B3.13
BASES
APPLICABLE In order to ensure a bounding accident analysis, the MTC is assumed
SAFETY to be its most limiting value for the analysis conditions appropriate
ANALYSES to each accident. The bounding value is determined by considering
(continued) rodded and unrodded conditions, whether the reactor is at full or
zero power, and whether it is the BOC or EOC life. The most
conservative combination appropriate to the accident is then used for
the analysis (Ref. 2).
MTC satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even though it
is not directly observed and controlled from the control room, ITC 1s
considered an initial condition process variable because of its
dependence on boron concentration.
LCO LCO 3.1.3 requires the ITC to be within specified limits of the

COLR to ensure that the core operates within the assumptions of the
accident analysis. During the reload core safety evaluation, the
MTC is analyzed to determine that its values will remain within the
bounds of the original accident analyses during operation.
Assumptions made in safety analyses require that the ITC be less
positive than a given upper bound and more positive than a given
lower bound. The ITC is most positive at BOC; this upper bound
must not be exceeded. This maximum upper limit usually occurs at
BOC, all rods out (ARO), hot zero power conditions. At EOC the
ITC takes on its most negative value, when the lower bound
becomes important. This LCO exists to ensure that both the upper
and lower bounds are not exceeded.

During operation, therefore, the conditions of the LCO can only be
ensured through measurement. The Surveillance check at BOC on
ITC provides confirmation that the ITC is behaving as anticipated
and will be within limits at 70% RTP, full power, and EOC so that
the acceptance criteria are met.

The LCO establishes a maximum positive value that cannot be
exceeded. The BOC positive limit and the EOC negative limit are
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ITC
B3.1.3

LCO
(continued)

established in the COLR to allow specifying limits for each
particular cycle. This permits the unit to take advantage of improved
fuel management and changes in unit operating schedule.

If the LCO limits are not met, the assumptions of the safety analysis
may not be met. The core could violate criteria that prohibit a return
to criticality, or the DNBR ratio criteria of the approved correlation
may be violated, which could lead to a loss of the fuel cladding

integrity.

APPLICABILITY

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

In MODE 1, the limits on ITC must be maintained to ensure that any
accident initiated from THERMAL POWER operation will not
violate the design assumptions of the accident analysis. In MODE 2
with the reactor critical, the upper limit must also be maintained to
ensure that startup accidents (such as the uncontrolled rod cluster
control withdrawal) will not violate the assumptions of the accident
analysis. The lower ITC limit must be maintained in MODES 2

and 3, in addition to MODE 1, to ensure that cooldown accidents at
EOC will not violate the assumptions of the accident analysis since
ITC becomes more negative as the cycle burnup increases and the
RCS boron concentration is reduced. In MODES 4, 5, and 6, this
LCO is not applicable, since no Design Basis Accidents using the
MTC as an analysis assumption are initiated from these MODES.

ACTIONS

Al

ITC must be kept within the upper limit specified in LCO 3.1.3 to
ensure that assumptions made in the safety analysis remain valid.
The upper limit of Condition A is the upper limit specified in the
COLR since this value will always be less than or equal to the
maximum upper limit specified in the LCO.
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ITC
B3.1.3

ACTIONS

A.1 (continued)

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

The control rods are maintained within the administrative
withdrawal limits until a subsequent calculation verifies that ITC has
been restored with its limit. As cycle burnup is increased, the RCS
boron concentration will be reduced. The reduced boron
concentration causes the ITC to become more negative. Using
physics calculations, the time in cycle life at which the calculated
ITC will meet the LCO requirement can be determined. At this
point in core life Condition A no longer exists. The unit is no longer
in the Required Action, so the administrative withdrawal limits are
no longer in effect.

B.1

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

The allowed Completion Time of 6 hours is reasonable, based on
operating experience, for reaching the fequired MODE from full
power conditions in an orderly manner and without challenging plant
systems.
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B3.13

ACTIONS
(continued)

Cl1

Exceeding the EOC ITC limit means that the safety analysis
assumptions for the EOC accidents that use a bounding negative
MTC value may be invalid. Ifit is determined during PHYSICS
TESTS that the EOC ITC value will exceed the most negative ITC
limit specified in the COLR, the safety analysis and core design
must be re-evaluated prior to reaching the equivalent of an
equilibrium RTP all rods out (ARO) boron concentration of 300 ppm
to ensure that operation near the EOC remains acceptable. The 300
ppm limit is sufficient to prevent EOC operation at or below the
accident analysis MTC assumptions.

Condition C has been modified by a NOTE that requires Required
Action C.1 to be completed whenever this Condition is entered.
This is necessary to ensure that the plant does not operate at
conditions where the ITC would be below the most negative limit
specified in the COLR.

Required Action C.1 is modified by a Note which states that LCO
3.0.4 is not applicable. This Note is provided since the requirement
to re-evaluate the core design and safety analysis prior to reaching an
equivalent RTP ARO boron concentration of 300 ppm is adequate
action without restricting entry into MODE 1.

D.1

If the re-evaluation of the safety analysis cannot support the
predicted EOC ITC lower limit, or if the Required Actions of
Condition C are not completed within the associated Completion
Time the plant must be brought to a MODE or Condition in which
the LCO requirements are not applicable. To achieve this status, the
plant must be brought to MODE 4 within 12 hours. The allowed
completion Time is reasonable, based on operating experience, for
reaching the required MODE from full power conditions in an
orderly manner and without challenging plant systems.
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B3.13

SURVEILLANCE
REQUIREMENTS

SR 3.1.3.1

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

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

Measurement of the ITC at the beginning of the fuel cycle is
adequate to confirm that the ITC remains within its upper limit.

SR 3.1.3.2

This SR requires measurement of ITC at BOC prior to exceeding
70% RTP after each refueling in order to confirm compliance with
the 70% RTP ITC limit. The Frequency of “Once after each
refueling prior to THERMAL POWER exceeding 70% RTP”
ensures the limit will be met prior to being applicable.

SR 3.1.3.3

This SR requires measurement of ITC at BOC prior to exceeding
70% RTP after each refueling in order to confirm compliance with
the most negative ITC LCO. Meeting this limit prior to exceeding
70% RTP ensures that the limit will also be met at EOC.

The ITC value for EOC is derived from the ITC low power
PHYSICS TESTS. The EOC value is calculated using the predicted
EOC ITC from the core design report and the difference between the
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B3.13
BASES
SURVEILLANCE SR 3.1.3.3 (continued)
REQUIREMENTS
measured and predicted BOC ITC. The predicted EOC value is
directly compared to the most negative EOC value established in the
COLR to ensure that the predicted EOC negative ITC value is within
the safety analysis assumptions.
REFERENCES 1. AEC “General Design Criteria for Nuclear Power Plant

Construction Permits,” Criterion 8, issued for comment July 10,
1967, as referenced in USAR Section 1.2.

2. USAR, Sections 14.4 and 14.5.

Prairie Island
Units 1 and 2

B3.1.3-8 _ 12/11/00




/

Rod Group Alignment Limits
B3.14

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.4 Rod Group Alignment Limits

BASES

BACKGROUND

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

The applicable criteria for these reactivity and power distribution
design requirements are AEC GDC Criteria 6, 14, 27, and 28
(Ref. 1), and 10 CFR 50.46 (Ref. 2).

Mechanical or electrical failures may cause a control or shutdown
rod to become inoperable or to become misaligned from its group.
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, 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 rod alignment and OPERABILITY have been established,
and all rod positions are monitored and controlled during power
operation to ensure that the power distribution and reactivity limits
defined by the design power peaking and SDM limits are preserved.

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

B3.14
BASES
BACKGROUND The RCCAs are divided among control banks and shutdown
(continued) banks. Each bank may be further subdivided into two groups to

provide for precise reactivity control. A group consists

of two or more RCCAs that are electrically paralleled to

step simultaneously. A bank of RCCAs consists of two groups
that are moved in a staggered fashion, but always within one
step of each other. Both units have four control banks and two
shutdown banks.

The shutdown banks are maintained either in the fully inserted or
fully withdrawn position. The control banks are moved in an
overlap pattern, using the following withdrawal sequence: When
control bank A reaches a predetermined height in the core, control
bank B begins to move out with control bank A. Control bank A
stops at the position of maximum withdrawal, and control bank B
continues to move out. When control bank B reachesa
predetermined height, control bank C begins to move out with
control bank B. This sequence continues until control banks A, B,
and C are at the fully withdrawn position, and control bank D is
approximately halfway withdrawn. The insertion sequence is the
opposite of the withdrawal sequence. The control rods are arranged
in a radially symmetric pattern, so that control bank motion does not
introduce radial asymmetries in the core power distributions.

The axial position of shutdown rods and control rods is indicated by
two separate and independent indications, which are the bank
demand position indication (usually the group step counters) and the
individual Rod Position Indication (RPI) System.

The bank demand position indication counts the pulses from the rod
control system that moves the rods. There is one step counter for
each group of rods. Individual rods in a group all receive the same

~ signal to move and should, therefore, all be at the same position

indicated by the group step counter for that group. The bank
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Rod Group Alignment Limits
B3.14

BACKGROUND
(continued)

demand position indication is considered highly precise (+ 1 step or
+ % inch). If arod does not move one step for each demand pulse,
the step counter will still count the pulse and incorrectly reflect the
position of the rod.

The RPI System provides a highly reliable indication of rod position,
but at a lower accuracy than the step counters. This system is based
on inductive analog signals from a series of coils spaced along a
hollow tube. The RPI System is designed with an accuracy of + 5%
(approximately 12 steps) of full rod travel. There are inaccuracies
arising from the normal range of coolant temperature variation from
hot shutdown to full power which are compensated for by allowing
+ 24 steps at the lower and upper ends of rod travel.

With an indicated deviation of 12 steps between the group step
counter and RPI, the maximum deviation between actual rod
position and the demand position could be 24 steps, or 15 inches. At
the lower and upper ends of rod travel with an indicated deviation of
24 steps between the group step counter and RPI, the deviation
between actual rod position and the demand position could be 36
steps, or 22.5 inches.

APPLICABLE
SAFETY
ANALYSES

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

a. There are no violations of:

1. specified acceptable fuel design limits, or

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

b. The core remains subcritical after accident transients.
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B3.14

APPLICABLE

SAFETY

ANALYSES
(continued)

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

The safety analysis regarding static rod misalignment considers the
case of a completely withdrawn single rod from a bank inserted to its
insertion limit. Satisfying limits on DNBR in this case bounds the
situation when a rod is misaligned from its group by 24 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 fully withdrawn

(Ref. 3).

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

Continued operation of the reactor with a misaligned control rod is
allowed if the heat flux hot channel factor (Fg(Z)) and the nuclear
enthalpy hot channel factor (Fyj,) 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 assumed power
distribution used in the safety analysis may not be preserved.
Therefore, the limits may not preserve the design peaking factors,

and Fo(Z) and (E},) must be verified directly by incore mapping.
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B3.14
BASES
APPLICABLE Bases Section 3.2 (Power Distribution Limits) contains more
SAFETY complete discussions of the relation of Fo(Z) and (FY,) to the
ANALYSES operating limits.
(continued)
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 ensure that the

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

The rod alignment requirements are satisfied when individual actual
rod positions are within 24 steps of their group step counter demand
position when the demand position is between 30 and 2135 steps, or
within 36 steps of their group step counter demand position when the
demand position is < 30 steps, or > 215 steps.

The requirement to maintain the rod alignment to within plus

or minus 12 steps when the group step counter demand position is
between 30 and 215 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.
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B3.14

LCO
(continued)

Failure to meet the requirements of this LCO may produce
unacceptable power peaking factors and LHRs, or unacceptable
SDMs, all of which may constitute initial conditions inconsistent
with the safety analysis.

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
normally 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 during
refueling.

ACTIONS

A.l.land 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 for
determining SDM and, if necessary, for initiating boration and
restoring SDM.

In this situation, SDM verification must include the worth of the
untrippable rod, as well as a rod of maximum worth.
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ACTIONS
(continued)

A2

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

The allowed Completion Time is reasonable, based on operating

experience, for reaching MODE 3 from full power conditions in an
orderly manner and without challenging plant systems.

B.1.1 and B.1.2

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

In many cases, realigning the remainder of the group to the
misaligned rod may not be desirable. For example, realigning
control bank B to a rod that is misaligned 15 steps from the top of
the core would require a significant power reduction, since control
bank D must be moved fully in and control bank C must be moved
in to approximately 100 to 115 steps.

Power operation may continue with one RCCA trippable but
misaligned, provided that SDM is verified within 1 hour.

The Completion Time of 1 hour represents the time necessary for

determining the unit SDM and, if necessary, aligning and starting the
necessary systems and components to initiate boration.

B.2.1.1,B.2.1.2,B.2.2,B.3,and B4

For continued operation with a misaligned rod, hot channel factors
(Fo(Z) and (F4;) must be verified within limits or reactor power
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ACTIONS

B.2.1.1,B.2.1.2,B.2.2, B.3, and B.4 (continued)

must be reduced, SDM must periodically be verified within limits,
the safety analyses must be re-evaluated to confirm continued
operation is permissible, and, if necessary, the power level must be
reduced to a level consistent with the safety analysis. Considerations
in these analyses include the potential ejected rod worth and
associated transient power distribution peaking factors.

Verifying that Fo(Z), as approximated by F§(Z) and Fy (Z), and Fyy,
are within the required limits (i.e., SR 3.2.1.1, SR 3.2.1.2 and SR
3.2.2.1) ensures that current operation at RTP with a rod misaligned
is not resulting in power distributions that may invalidate safety
analysis assumptions at full power. The Completion Time of

2 hours allows sufficient time to obtain flux maps of the core power
distribution using the incore flux mapping system and to calculate

F(Z) and Fy;-

In lieu of determining hot channel factors (F(Z) and Fj; ) within the
Completion Time of 2 hours, reducing power to 85% RTP ensures
that local LHR increases due to a misaligned RCCA will not cause
the core design criteria to be exceeded. The Completion Time of

2 hours gives the operator sufficient time to accomplish an orderly
power reduction without challenging the Reactor Protection 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.

Once current conditions have been verified acceptable, time is
available to perform evaluations of accident analyses to determine
that core limits will not be exceeded during a Design Basis Event for
the duration of operation under these conditions. The accident

‘analyses presented in Ref. 3 that may be adversely affected will be -
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ACTIONS

B.2.1.1,B.2.1.2, B.2.2, B.3, and B.4 (continued)

evaluated to ensure that the analysis results remain valid for the
duration of continued operation under these conditions.

If the analyses do not support continued operation at RTP, then the
power must be reduced to a level consistent with the safety analyses.

A Completion Time of 30 days is sufficient time to obtain the
required input data and to perform the analysis and adjust power
level.

C.1

When Required Actions cannot be completed within their
Completion Time, the unit must be brought to a MODE or Condition

- in which the LCO requirements are not applicable. To achieve this

status, the unit must be brought to at least MODE 3 within 6 hours,
which eliminates concerns about the development of undesirable
xenon or power distributions. The allowed Completion Time of

6 hours is reasonable, based on operating experience, for reaching
MODE 3 from full power conditions in an orderly manner and
without challenging the plant systems.

D.1.1 and D.1.2

More than one control rod becoming misaligned from its group
average position is not expected, and has the potential to reduce
SDM. Therefore, SDM must be evaluated. One hour allows the
operator adequate time to determine SDM. Restoration of the
required SDM, if necessary, requires increasing the RCS boron
concentration to provide negative reactivity, as described in the
Bases for LCO 3.1.1. The required Completion Time of 1 hour for
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BASES

Rod Group Alignment Limits
B3.14

ACTIONS

D.1.1 and D.1.2 (continued)

initiating boration is reasonable, based on the time required for
potential xenon redistribution, the low probability of an accident
occurring, and the steps required to complete the action. This allows
the operator sufficient time to align the required valves and initiate
boration. Boration will continue until the required SDM is restored.

D.2

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

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

SURVEILLANCE
REQUIREMENTS

SR 3.14.1

Verification that individual rod positions are within alignment limits
at a Frequency of 12 hours provides a history that allows the
operator to detect a rod that 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 control room, so that during actual rod motion, deviations can
immediately be detected.

SR 3.1.4.1 is modified by a Note which direct the operators to
Specification 3.1.7, “Rod Position Indication,” if a rod appears to be
misaligned by more than 12 steps. If the rod position indication is
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U BASES

Rod Group Alignment Limits
B3.14

SURVEILLANCE
REQUIREMENTS

SR 3.1.4.1 (continued)

determined to be correct in accordance with Specification 3.1.7, then
the operator must return to Specification 3.1.4 and enter the
appropriate Conditions for rod misalignment.

SR 3.14.2

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 providing rod alignment
limits are not exceeded. 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, the control
rod(s) is considered to be OPERABLE. At any time, if a control
rod(s) is immovable, a determination of the trippability
(OPERABILITY) of the control rod(s) must be made, and
appropriate action taken.

SR 3.14.3

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 reactor vessel head removal, ensures

/
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BASES

Rod Group Alignment Limits
B3.14

N\
SURVEILLANCE

REQUIREMENTS
(continued)

SR 3.1.4.3

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 actual conditions. Actual rod drop time is measured from
opening of the RTB which is conservative with respect to beginning
of decay of stationary gripper coil voltage.

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

REFERENCES

1. AEC “General Design Criteria for Nuclear Power Plant
Construction Permits” Criteria 6, 14, 27, and 28, issued for
comment July 10, 1967, as referenced in USAR Section 1.2.

2. 10 CFR 50.46, “Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Plants”.

3. USAR, Section 14.4.
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Shutdown Bank Insertion Limits
B3.1.5

B3.1 REACTIVITY CONTROL SYSTEMS

B3.1.5 Shutdown Bank Insertion Limits

BASES

BACKGROUND

The insertion limits of the shutdown and control rods define the
deepest insertion into the core with respect to core power which is
allowed and are initial assumptions in all safety analyses that assume
rod insertion upon reactor trip. The insertion limits directly affect
core power and fuel burnup distributions and assumptions of
available ejected rod worth, SHUTDOWN MARGIN (SDM) and
initial reactivity insertion rate.

The applicable criteria for these reactivity and power distribution
design requirements are AEC GDC Criteria 27, 28, 29, and 32

(Ref. 1), and 10 CFR 50.46 (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, reactivity limits, and SDM limits are preserved.

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

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

Prairie Island
Units 1 and 2

B 3.1.5-1 12/11/00



“
l

BASES

Shutdown Bank Insertion Limits
B3.1.5

BACKGROUND
(continued)

must be maintained above designed insertion limits and are typically
near the fully withdrawn position during normal full power
operations.

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

APPLICABLE
SAFETY
ANALYSES

On a reactor trip, all RCCAs (shutdown banks and control

banks), except the most reactive RCCA, are assumed to insert into
the core. The shutdown banks shall be at or above their insertion
limits and available to insert the maximum amount of negative
reactivity on a reactor trip signal. The control banks may be
partially inserted in the core, as allowed by LCO 3.1.6, “Control
Bank Insertion Limits.” The shutdown bank and control bank
insertion limits are established to ensure that a sufficient amount of
negative reactivity is available to shut down the reactor and maintain

‘the required SDM (see LCO 3.1.1, “SHUTDOWN MARGIN
- (SDM) ) following a reactor trip from full power. The combination

of control banks and shutdown banks (less the most reactive RCCA,
which is assumed to be fully withdrawn) is sufficient to take the
reactor from full power conditions at rated temperature to zero
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/

Shutdown Bank Insertion Limits
B3.1.5

APPLICABLE

SAFETY

ANALYSES
(continued)

power (547°F), and to maintain the required SDM at rated no load
temperature (Ref. 3). The shutdown bank insertion limit also limits
the reactivity worth of an ejected shutdown rod.

The acceptance criteria for addressing shutdown and control rod
bank insertion limits assure that:

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

Operation at the insertion limits assures that the maximum linear
heat generation rate or peaking factor will be less than that used in
the misaligned rod analysis. Operation at the insertion limit also
assures that the maximum ejected RCCA worth will be less than the
limiting value used in the ejected RCCA analysis.

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

b Prairie Island
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Shutdown Bank Insertion Limits
B3.1.5

BASES (continued)

LCO The shutdown banks must be within their insertion limits any time
the reactor is critical or approaching criticality. This ensures that a
sufficient amount of negative reactivity is available to shut down the
reactor and maintain the required SDM following a reactor trip.

The shutdown bank insertion limits are defined in the COLR.

The LCO is modified by a Note indicating that a shutdown bank
may be below the insertion limit when required for performance of
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.

APPLICABILITY  The shutdown banks must be within their insertion limits, with the
reactor in MODES 1 and 2. This ensures that a sufficient amount of
negative reactivity is available to shut down the reactor and maintain
the required SDM following a reactor trip. In MODE 3, 4, 5, or 6,
the shutdown bank insertion limit does not apply because the reactor
is not producing fission power. In shutdown MODES the
OPERABILITY of the shutdown 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. 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.

ACTIONS Al1,Al12and A2

With one or more shutdown banks not within insertion limits
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.
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Shutdown Bank Insertion Limits
B3.1.5

ACTIONS

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

Operation beyond the LCO limits is allowed for a short time period
in order to take appropriate action because the simultaneous
occurrence of either an accident or transient during this short time
period, together with an inadequate power distribution or reactivity
capability, has an acceptably low probability. The allowed
Completion Time of 2 hours provides an acceptable time for
evaluating and repairing minor problems without allowing the plant
to remain in an unacceptable condition for an extended period of
time.

B.1

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

SURVEILLANCE
REQUIREMENTS

SR 3.1.5.1

Since the shutdown banks are positioned manually by the control
room operator, a verification of shutdown bank position at a
Frequency of 12 hours is adequate to ensure that they are within
their insertion limits. Also, the 12 hour Frequency takes into
account other information available in the control room for the
purpose of monitoring the status of shutdown rods.
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Shutdown Bank Insertion Limits
B3.1.5

REFERENCES

1.

AEC “General Design Criteria for Nuclear Power Plant
Construction Permits™ Criteria 27, 28, 29, and 32, issued for
comment July 10, 1967, as referenced in USAR Section 1.2.

10 CFR 50.46, “Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors.”

USAR, Sections 14.4 and 14.5.
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Control Bank Insertion Limits
B 3.1.6

B3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.6 Control Bank Insertion Limits

BASES

BACKGROUND

The insertion limits of the shutdown and control rods define the
deepest insertion into the core with respect to core power which is
allowed and are initial assumptions in all safety analyses that assume
rod insertion upon reactor trip. The insertion limits directly affect
core power and fuel burnup distributions and assumptions of
available SHUTDOWN MARGIN (SDM), and initial reactivity
insertion rate. The control bank insertion limits control the reactivity
that could be added in the event of a rod ejection accident, and the
shutdown and control bank insertion limits ensure the required SDM
is maintained.

The applicable criteria for these reactivity and power distribution
design requirements are AEC GDC 27, 28, 29, and 32 (Ref. 1), and
10 CFR 50.46 (Ref. 2). Limits on control rod insertion have been
established, and all rod positions are monitored and controlled
during power operation (K¢ 21.0) 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. Some banks may be further
subdivided into two groups to provide for precise reactivity control.
A group consists of two or more RCCAs that are electrically
paralleled to step simultaneously. A bank of RCCAs that consists of
two groups are moved in a staggered fashion, but always within one
step of each other. Each reactor has four control banks and two
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.
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BASES

Control Bank Insertion Limits
B3.1.6

BACKGROUND
(continued)

Insertion Limits

The control bank insertion limits are specified in a figure 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 Rod Control System, but can also be manually
controlled. They are capable of adding reactivity very quickly
(compared to borating or diluting). The control banks must be
maintained above designed insertion limits and are typically near the
fully withdrawn position during normal full power operations. The
fully withdrawn position is defined in the COLR. Boration or
dilution of the Reactor Coolant System (RCS) compensates for the
reactivity changes associated with large changes in RCS
temperature.

Overlap and Sequence

The insertion limits Figure in the COLR also indicates how the
control banks are moved in an overlap pattern. Overlap is the
distance traveled together by two control banks. By overlapping
control bank movements, the small reactivity addition at the
beginning and end of control bank travel will be compensated for;
that is, the overlapping sequential movement of control banks makes
the reactivity addition more uniform.

Control banks are moved in an overlap pattern, using the following
withdrawal sequence: When control bank A reaches a predetermined
height in the core, control bank B begins to move out with control
bank A. Control bank A stops at the fully withdrawn position, and
control bank B continues to move out. When control bank B reaches
a predetermined height, control bank C begins to move out with
control bank B. This sequence continues until control banks A, B,
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BASES

Control Bank Insertion Limits
B3.1.6

BACKGROUND

Overlap and Sequence (continued)

and C are at the fully withdrawn position, and control bank D is near
the fully withdrawn position at RTP. The insertion sequence is the
opposite of the withdrawal sequence (i.e., bank D is inserted first)
but follows the same overlap pattern. The control rods are arranged
in a radially symmetric pattern, so that control bank motion does not
introduce radial asymmetries in the core power distributions.

General

The power density at any point in the core must be limited, so that
the fuel design criteria are maintained. Together, LCO 3.1.4, “Rod
Group Alignment Limits,” LCO 3.1.5, “Shutdown Bank Insertion
Limits,” LCO 3.1.6, “Control Bank Insertion Limits,” LCO 3.2.3,
“AXTAL FLUX DIFFERENCE (AFD),” and LCO 3.2.4,
“QUADRANT POWER TILT RATIO (QPTR),” provide limits on
control component operation and on monitored process variables,
which ensure that the core operates within the fuel design criteria.

The shutdown and control bank insertion and alignment limits, AFD,
and QPTR are process variables that together characterize and
control the three dimensional power distribution of the reactor core.
Additionally, the control bank insertion limits control the reactivity
that could be added in the event of a rod ejection accident, and the
shutdown and control bank insertion limits ensure the required SDM
is maintained.

Operation within the subject LCO limits assures fuel cladding
failures that would breach the primary fission product barrier and

~ release fission products to the reactor coolant will be bounded by the

safety analysis results in the event of a loss of coolant accident
(LOCA), loss of flow, ejected rod, or other transient requiring
termination by a Reactor Trip System (RTS) trip function.
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Control Bank Insertion Limits

B3.1.6
BASES (continued)
APPLICABLE On a reactor trip, all RCCAs (shutdown banks and control
SAFETY banks), except the most reactive RCCA, are assumed to insert into
ANALYSES 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 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 (547 °F), and to maintain the required
SDM at rated no load temperature (Ref. 3). The control bank
insertion limit also limits the reactivity worth of an ejected control
rod.

The acceptance criteria for addressing shutdown and control bank
insertion limits assure that:

a. There are no violations of:

1. specified acceptable fuel design limits, or

2. Reactor Coolant System pressure boundary integrity; and
b. The core remains subcritical after accident transients.

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

The SDM requirement is ensured by limiting the control and
shutdown bank insertion limits so that allowable inserted worth of
the RCCAs is such that sufficient reactivity is available in the rods to
shut down the reactor to hot zero power with a reactivity margin that
assumes the maximum worth RCCA remains fully withdrawn upon
trip (Ref. 3).
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Control Bank Insertion Limits
B3.1.6

APPLICABLE

SAFETY

ANALYSES
(continued)

Operation at the insertion limits assures that the maximum linear
heat generation rate or peaking factor will be less than that used in
the misaligned rod analysis. Operation at the insertion limit also
assures that the maximum ejected RCCA worth will be less than the
limiting value used in the ejected RCCA analysis.

The control bank insertion, sequence and overlap 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 limited, and
ensuring adequate negative reactivity insertion is available on a 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.

The LCO is modified by a Note indicating that a control bank may
be below the insertion limit when required for 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 normally violate the LCO.

APPLICABILITY

The control bank sequence, overlap, and physical insertion limits

shall be maintained with the reactor in MODES 1 and 2 with

kesr >-1.0. These limits must be maintained, since they preserve the
assumed power distribution, ejected rod worth, and SDM.
Applicability in MODE 2 with K < 1.0, and 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.
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BASES (continued)

Control Bank Insertion Limits
B3.1.6

ACTIONS

Al1.1,A.1.2,A2,B.1.1,B.1.2, and B.2

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

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

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

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

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

The allowed Completion Time of 2 hours for restoring the banks to
within the insertion, sequence, and overlap limits provides an
acceptable time for evaluating and repairing minor problems without

~ allowing the plant to remain in an unacceptable condltlon for an

extended period of time.

Prairie Island
Units 1 and 2

B 3.1.6-6 12/11/00



Control Bank Insertion Limits

B3.1.6
BASES
ACTIONS C.1
(continued)

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

SURVEILLANCE SR 3.1.6.1

REQUIREMENTS

This Surveillance is required to ensure that the reactor does not
achieve criticality with the control banks below their insertion limits.
Prior to achieving criticality, the estimated critical position
calculation appropriate for the time at which criticality is achieved
shall be verified for control bank position.

SR 3.1.6.2

Verification of the control bank insertion limits at a Frequency of
12 hours is sufficient to detect control banks that may be
approaching the insertion limits since, normally, very little rod
motion occurs in 12 hours. This verification may be performed
manually by an operator or through a computer insertion limit

- monitoring program.

SR 3.1.6.3

When control banks are maintained within their insertion limits as
checked by SR 3.1.6.2 above, it is unlikely that their sequence and
overlap will not be in accordance with requirements provided in the

COLR. A _Frequcncy of 12 hours is consistent with the insertion
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Control Bank Insertion Limits
B3.1.6

SURVEILLANCE
REQUIREMENTS

SR 3.1.6.3 (continued)

limit check above in SR 3.1.6.2. This verification may be performed
manually by an operator or through a computer sequence and
overlap monitoring program.

REFERENCES

1. AEC “General Design Criteria for Nuclear Power Plant
Construction Permits” Criteria 27, 28, 29, and 32, issued for
comment July 10, 1967, as referenced in USAR Section 1.2.

2. 10 CFR 50.46, “Acceptance Criteria for Emergency Core
Cooling Systems for Light Water Nuclear Power Reactors”.

3. USAR, Sections 14.4 and 14.5.
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Rod Position Indication
B3.1.7

B3.1 REACTIVITY CONTROL SYSTEM

B 3.1.7 Rod Position Indication

BASES

BACKGROUND

According to AEC GDC Criteria 12 and 13 (Ref. 1), instrumentation
to monitor variables and systems over their operating ranges during
normal operation, anticipated operational occurrences, and accident
conditions must be OPERABLE. LCO 3.1.7 is required to ensure
OPERABILITY of the control rod position indicators to determine
control rod positions and thereby ensure compliance with the control
rod alignment and insertion limits.

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

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

Limits on control rod alignment and OPERABILITY have been
established, and 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 (RCCA?5), or rods, are moved out of
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BASES

Rod Position Indication
B3.1.7

BACKGROUND
(continued)

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

The axial positions of shutdown rods and control rods are
determined by two separate and independent systems: the bank
demand position indication (commonly called group step counters)
and the individual Rod Position Indication (RPI) System.

The bank demand position indication counts the pulses from the Rod
Control System that move the rods. There is one step counter for
each group of rods. Individual rods in a group all receive the same
signal to move and should, therefore, all be at the same position
indicated by the group step counter for that group. The bank
demand position indication is considered highly precise (+ 1 step

or + % inch). If a rod does not move one step for each demand
pulse, the step counter will still count the pulse and incorrectly
reflect the position of the rod.

The RPI System provides a highly reliable indication of actual
control rod position, but at a lower accuracy than the step counters.
This system is based on inductive analog signals from a series of
coils spaced along a hollow tube. The RPI System is designed with
an accuracy of + 5 % (approximately 12 steps) of full rod travel.
There are inaccuracies arising from the normal range of coolant
temperature variation from hot shutdown to full power which are
compensated for by allowing + 24 steps at the lower and upper ends
of rod travel. With an indicated deviation of 12 steps between the
group step counter and RPI, the maximum deviation between actual
rod position and the demand position could be 24 steps, or 15 inches.
At the lower and upper ends of rod travel with an indicated deviation
of 24 steps between the group counter and RPI, the deviation
between actual rod position and the demand position could be 36
steps, or 22.5 inches. '
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Rod Position Indication

B3.1.7
BASES (continued)
APPLICABLE Control and shutdown rod position accuracy is essential during
SAFETY power operation. Power peaking, ejected rod worth, or SDM limits
ANALYSES may be violated in the event of a Design Basis Accident (Ref. 2),

with control or shutdown rods operating outside their limits
undetected. Therefore, the acceptance criteria for rod position
indication is that rod positions must be known with sufficient
accuracy in order to verify the core is operating within the group
sequence, overlap, design peaking limits, ejected rod worth, and with
minimum SDM (LCO 3.1.5, “Shutdown Bank Insertion Limits,” and
LCO 3.1.6, “Control Bank Insertion Limits”). The rod positions
must also be known in order to verify the alignment limits are
preserved (LCO 3.1.4, “Rod Group Alignment Limits”). Control rod
positions are continuously monitored to provide operators with
information that ensures the plant is operating within the bounds of
the accident analysis assumptions.

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

LCO LCO 3.1.7 specifies that the RPI System and bank demand position
indication be OPERABLE for each control rod. For the control rod
position indicators to be OPERABLE requires the following:

a. The RPI System indicates within 12 steps of the group step
counter demand position when the demand position is between
30 and 215 steps, or within 24 steps of their group step counter
demand position when the demand position is greater than or
-equal to 215 steps, or less than or equal to 30 steps;

b. Bank demand indication has been calibrated either in the fully
inserted position or to the RPI System. Demand position
indication may be provided by various means such as step
counters, Emergency Response Computer System (ERCS),
calculations using rod drive cabinet counters or Pulse to Analog
counters.

Prairie Island
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BASES

Rod Position Indication
B3.1.7

LCO
(continued)

The 12 step agreement limit between bank demand position
indication and the RPI System when the demand position is between
30 and 215 steps indicates that the bank demand position indication
is adequately calibrated, and can be used for indication of the
measurement of control rod bank position.

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

These requirements ensure that control rod position indication
during power operation and PHYSICS TESTS is accurate, and that
design assumptions are not challenged.

OPERABILITY of the position indicator channels ensures that
inoperable, misaligned, or mispositioned control rods can be
detected. Therefore, power peaking, ejected rod worth, and SDM
can be controlled within acceptable limits.

APPLICABILITY

The requirements on the RPI and step counters are only applicable in
MODES 1 and 2 (consistent with LCO 3.1.4, LCO 3.1.5, and

LCO 3.1.6), because these are the only MODES in which power is
generated, and the OPERABILITY and alignment of rods have the
potential to affect the safety of the plant. In the shutdown MODES,
the OPERABILITY of the shutdown and control banks has the
potential to affect the required SDM, but this effect can be
compensated for by an increase in the boron concentration of the
Reactor Coolant System. See LCO 3.1.1, “SHUTDOWN MARGIN

~ (SDM),” for SDM requirements in MODE 2 with K¢ < 1.0 and
MODES 3, 4, and 5 and LCO 3.9.1, “Boron Concentration,” for
“boron concentration requirements during MODE 6.

Prairie Island
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Rod Position Indication
B3.1.7

U BASES (continued)

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

Al

When one RPI channel per group fails, the position of the rod may
still be determined indirectly by use of the moveable incore
detectors. Based on experience, normal power operation does not
require excessive movement of banks. Therefore, verification of
RCCA position within the Completion Time of 8 hours is adequate
for allowing continued full power operation, since the probability of
simultaneously having a rod significantly out of position and an
event sensitive to that rod position is small. Verification may
determine that the RPI-is OPERABLE and the rod is misaligned,
then the Conditions of 3.1.4, “Rod Group Alignment Limits” must

u be entered.

A2

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

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

U Prairie Island
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Rod Position Indication
B3.1.7

ACTIONS
(continued)

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

‘When more than one RPI channel per group fails, additional
monitoring shall be performed to assure that the reactor remains in a
safe condition. The demand position from the group step counters
associated with the rods with inoperable position indicators shall be
monitored and recorded on an hourly basis. This ensures a periodic
assessment of rod position to determine if rod movement in excess
of 24 steps has occurred since the last determination of rod position.
If rod movement in excess of 24 steps has occurred since the last
determination of rod position, the Required Action of B.3 below is
required.

The reactor coolant system average temperature shall be monitored
and recorded on an hourly basis. Monitoring and recording of the
reactor coolant system average temperature may provide early
detection of mispositioned or dropped rods.

When one or more rods have been moved in excess of 24 steps in
one direction, since the position was last determined, action is
initiated sooner to begin verifying that these rods are still properly
positioned relative to their group positions. The four hour allowance
for completion of this action allows adequate time to complete the
rod position verification using the moveable incore detectors.

The position of rods with inoperable RPIs will also continue to be
verified indirectly using the moveable incore detectors every 8 hours
in accordance with Required Action A.1. Using the moveable incore
detectors provides further assurance that the rods have not moved.

Based on experience, normal power operation does not require
excessive movement of banks. Therefore, the actions specified in
this condition are adequate for continued full plant operation for up
to 24 hours since the probability of simultaneously having a rod

".Slgmﬁcant]y out of position and an event sensitive to that rod
- position is small. The 24 hour allowed out of service time also

Prairie Island
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BASES

Rod Position Indication
B3.1.7

ACTIONS

B.1, B.2, B.3, and B.4 (continued)

provides sufficient time to troubleshoot and restore the RPI system
to operation following a component failure in the system, while
avoiding the challenges associated with a plant shutdown.

C.l.1and C.1.2

Demand position indication is provided by any of the following
means: step counters; Emergency Response Computer System
(ERCS); calculations using rod drive cabinet counters and Pulse to
Analog counters. With all indication for one demand position per
bank inoperable, the rod positions can be determined by the RPI
System. Since normal power operation does not require excessive
movement of rods, verification by administrative means that the rod
position indicators are OPERABLE and the RPI of the most
withdrawn rod and the RPI of the least withdrawn rod are < 12 steps
apart within the allowed Completion Time of once every 8 hours is
adequate. This ensures that the most withdrawn and least withdrawn
rod are no more than 24 steps apart (including instrument
uncertainty) which bounds the accident analysis assumptions. This
verification can be an examination of logs, administrative controls,
or other information that shows that all RPIs in the affected bank are
OPERABLE.

C2

Reduction of THERMAL POWER to < 50% RTP puts the core into
a condition where rod position is not significantly affecting core
peaking factor limits. The allowed Completion Time of 8 hours
provides an acceptable period of time to verify the rod positions per
Required Actions C.1.1 and C.1.2 or reduce power to < 50% RTP.

Prairie Island
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Rod Position Indication
B 3.1.7

P BASES
N\

ACTIONS D.1
(continued)

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

SURVEILLANCE SR 3.1.7.1

REQUIREMENTS
Verification that the RPI agrees with the demand position within
12 steps (between 30 and 215 steps) or within 24 steps (when < 30
steps or > 215 steps) ensures that the RPI is operating correctly.

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

REFERENCES 1. AEC “General Design Criteria for Nuclear Power Plant
Construction Permits” Criteria 12 and 13, issued for comment
July 10, 1967, as referenced in USAR Section 1.2.

2. USAR, Sections 14.4 and 14.5.

Ut
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PHYSICS TESTS Exceptions-MODE 2
B3.1.8

B3.1 REACTIVITY CONTROL SYSTEMS

B 3;1.8 PHYSICS TESTS Exceptions-MODE 2

BASES

BACKGROUND

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

Section X1 of 10 CFR 50, Appendix B, requires that a test program
be established to ensure that structures, systems, and components
will perform satisfactorily in service. All functions necessary to
ensure that the specified design conditions are not exceeded during
normal operation and anticipated operational occurrences must be
tested. This testing is an integral part of the design, construction,
and operation of the plant.

The key objectives of a test program are to:

a. Ensure that the facility has been adequately designed;

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

c. Verify the assumptions used to predict unit response;

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

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

To accomplish these objectives, testing is performed prior to initial

I crmcallty, durmg startup, during low power operations, during
" ‘power ascension, at high power, and after each refueling. The
- PHYSICS TESTS requirements for reload fuel cycles ensure that the
‘operating characteristics of the core are consistent with the design
o predlctlons and that the core can be operated as designed (Ref. 1).
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PHYSICS TESTS Exceptions-MODE 2

B3.1.8
BASES
BACKGROUND  PHYSICS TESTS procedures are written and approved in
(continued) accordance with established formats. The procedures include all

information necessary to permit a detailed execution of the testing
required to ensure that the design intent is met. PHYSICS TESTS
are performed in accordance with these procedures and test results
are approved prior to continued power escalation and long term
power operation.

The PHYSICS TESTS required for reload fuel cycles (Ref. 1) in
MODE 2 are listed below:

a. Ciritical Boron Concentration-Control Rods Withdrawn;
b. Critical Boron Concentration-Control Rods Inserted;

c. Control Rod Worth; and

d. Isothermal Temperature Coefficient (ITC).

Low power physics tests may cause the operating controls and
process variables to deviate from their LCO requirements during
their performance.

a. The Critical Boron Concentration-Control Rods Withdrawn Test
measures the critical boron concentration at hot zero power
(HZP). With all rods out, bank D is at or near its fully
withdrawn position. HZP is where the core is critical
(ker= 1.0), and the Reactor Coolant System (RCS) is at design
temperature and pressure for zero power. Performance of this
test could violate LCO 3.1.3, “Isothermal Temperature
Coefficient (ITC).”

b. - The Critical Boron Concentration-Control Rods Inserted Test
- measures the critical boron concentration at HZP, with the
~ highest worth rod bank fully inserted into the core. This test is
used to give an indication of the boron reactivity coefficient.

Prairie Island
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BASES

PHYSICS TESTS Exceptions-MODE 2
B3.1.8

BACKGROUND
(continued)

With the core at HZP and all banks fully withdrawn, the boron
concentration of the reactor coolant is gradually lowered. The
selected bank is then inserted to make up for the decreasing
boron concentration until the selected bank has been moved
over its entire range of travel. The reactivity resulting from each
incremental bank movement is measured with a reactivity
computer. The difference between the measured critical boron
concentration with all rods fully withdrawn and with the bank
inserted gives an indication of the Boron Reactivity Coefficient
compared to the measured bank worth. Performance of this test
could violate LCO 3.1.4, “Rod Group Alignment Limits”;

LCO 3.1.5, “Shutdown Bank Insertion Limit”; or LCO 3.1.6,
“Control Bank Insertion Limits.”

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

-then determined with the selected bank fully inserted into the

core. The worth of the selected bank is inferred, based on the

‘position of the reference bank with respect to the selected bank.
- This sequence is repeated as necessary for the remaining control
- banks. The third method, the Boron Endpoint Method, moves

the se]ected control bank over its entire length of travel and then
varies the reactor coolant boron concentration to achieve HZP

-criticality again. The difference in boron concentration is the
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BASES

PHYSICS TESTS Exceptions-MODE 2
B3.1.8

- BACKGROUND
(continued)

worth of the selected control bank. This sequence is repeated
for the remaining control banks. Performance of this test could
violate LCO 3.1.4, LCO 3.1.5, or LCO 3.1.6.

d. The ITC Test measures the ITC of the reactor. This test is
performed at HZP using the Slope Method. The Slope Method
varies RCS temperature in a slow and continuous manner. The
reactivity change is measured with a reactivity computer as a
function of the temperature change. The ITC is the slope of the
reactivity versus the temperature plot. The test is repeated by
reversing the direction of the temperature change, and the final
ITC is the average of the two calculated ITCs. The ITC at BOC,
70% RTP and at EOC is determined from the ITC measured in
this test. This test satisfies the requirements of SR 3.1.3.1, SR
3.1.3.2 and SR 3.1.3.3. Performance of this test could violate
LCO 3.4.2, “RCS Minimum Temperature for Criticality.”

- APPLICABLE
SAFETY
ANALYSES

The fuel is protected by LCOs that preserve the initial conditions
of the core assumed during the safety analyses. The above
mentioned PHYSICS TESTS may require the operating control or
process variables to deviate from their LCO limitations.

The USAR defines requirements for initial testing of the facility,
including PHYSICS TESTS. USAR Appendix J summarizes the
initial plant startup zero, low power, and power tests. Requirements
for reload fuel cycle PHYSICS TESTS are defined in Reference 1.
Although these PHYSICS TESTS are generally accomplished within
the limits for all LCOs, conditions may occur when one or more
LCOs must be suspended to make completion of PHYSICS TESTS

- possible or practical. This is acceptable as long as the fuel design

criteria are not violated. The requirements specified in the following
LCOs may be suspended for PHYSICS TESTING:
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PHYSICS TESTS Exceptions-MODE 2
B3.1.8

APPLICABLE

SAFETY

ANALYSES
(continued)

LCO 3.1.3, “Isothermal Temperature Coefficient (ITC)”;
LCO 3.1.4, “Rod Group Alignment Limits”;

LCO 3.1.5, “Shutdown Bank Insertion Limits”;

LCO 3.1.6, “Control Bank Insertion Limits”; and

LCO 3.4.2, “RCS Minimum Temperature for Criticality”.

When these LCOs are suspended for PHYSICS TESTS, the fuel
design criteria are preserved as long as the power level is limited to
< 5% RTP, the reactor coolant temperature is kept > 535°F, and

SDM is within the limits provided in the COLR.

The PHYSICS TESTS include measurement of core nuclear
parameters or the exercise of control components that affect process
variables. Among the process variables involved are AFD and
QPTR, which represent initial conditions of the unit safety analyses.
Also involved are the movable control components (control and
shutdown rods), which are required to shut down the reactor. The
limits for these variables are specified for each fuel cycle in the
COLR. As described in LCO 3.0.7, compliance with Test Exception
LCOs is optional, and therefore no criteria of 10 CFR 50.36(c)(2)(ii)
apply. Test Exception LCOs provide flexibility to perform certain
operations by appropriately modifying requirements of other LCOs.
A discussion of the criteria satisfied for the other LCOs is provided
in their respective Bases.

LCO

This LCO allows the reactor parameters of ITC and minimum
temperature for criticality to be outside their specified limits to
conduct PHYSICS TESTS in MODE 2, to verlfy certain core

‘physws parameters. In addition, it allows selected control and

shutdown rods to be positioned outside of their spec1ﬁed alignment

- ‘and insertion limits. One Power Range Neutron Flux channel may
" be bypassed reducmg the number of requlred channels ﬁ'om “4” to
“3”. Operation beyond specified limits is permitted for the purpose

of performmg PHYSICS TESTS and poses no threat to fuel

e 1ntcgnty, provided the SRs are met.
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PHYSICS TESTS Exceptions-MODE 2

B3.1.8
U BASES
LCO The réquirements of LCO 3.1.3, LCO 3.14,L.CO 3.1.5,LCO 3.1.6,
(continued) and LCO 3.4.2 may be suspended and the number of required

channels for LCO 3.3.1, “RTS Instrumentation,” Functions 2, 3, 6,
and 16.e, may be reduced to “3” required channels during the
performance of PHYSICS TESTS provided:

a. RCS lowest loop average temperature is > 535°F;

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

c. THERMAL POWER is < 5% RTP.

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

U Actions.

ACTIONS Aland A2

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

HSuspe’rvisrid}nvof PHY SICS TESTS exceptions requireé restoration of
- each of the applicable LCOs to within specification within 1 hour.

U Prairie Island
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PHYSICS TESTS Exceptions-MODE 2
B3.1.8

ACTIONS
(continued)

B.1

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

C.1

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

D.1

If Required Action C.1 cannot be completed within the associated
Completion Time, the plant must be brought to a MODE in which
the requirement does not apply. To achieve this status, the plant
must be brought to at least MODE 3 within an additional 15 minutes.
The Completion Time of 15 additional minutes is reasonable, based
on operating experience, for reaching MODE 3 in an orderly manner
and without challenging plant systems.

SURVEILLANCE -

' REQUIREMENTS

SR 31.81

‘The power range and intermediate range neutron detectors must be

- verified to be OPERABLE in MODE 2 by LCO 3.3.1, “Reactor Trip

‘ 'ASystei,h‘(RTS‘) Instrumentation.” A CHANNEL OPERATIONAL
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PHYSICS TESTS Exceptions-MODE 2
B3.1.8

 SURVEILLANCE
REQUIREMENTS

SR 3.1.8.1 (continued)'

TEST is performed on each power range and intermediate range
channel prior to initiation of the PHYSICS TESTS. This will ensure
that the RTS is properly aligned to provide the requlred degree of
core protection during the performance of the PHYSICS TESTS.

SR 3.1.8.2

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

SR 3.1.8.3

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

SR 3.1.84

Prior to achieving eriticality, the SDM is verified by perfonniﬁg a
react1v1ty ba]ance calculation, considering the followmg reactivity

?effects

a.. RCS boron concentration;
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PHYSICS TESTS Exceptions-MODE 2
B3.1.8

SURVEILLANCE ~ SR 3.1.8.4 (continued)

BASES
REQUIREMENTS
b.
C.
d.
c.
f.

Control and shutdown bank position;

RCS average temperature;

Fuel burnup based on gross thermal energy generation;
Xenon concentration; and

Samarium concentration.

After achieving criticality, this SR is met by determining the
reactivity insertion available from tripping the shutdown and control
banks.

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

REFERENCES 1.

ANSI/ANS-19.6.1-1985, Reload Startup Physics Tests for
Pressurized Water Reactors.
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3.1.F. ISOTHERMAL TEMPERATURE COEFFICIENT (ITC)

all be

less than 5 pcm/°F-with—all-reds—withdrawn, except LR3.1-03
during—low—power—PHYSIGS—TESTS—and-as specified in 3.1.F.2 and 3.

2. When the reactor is above 70 percent RATED THERMAL POWER LR3.1-03

LCO3.1.3 | with—all—reds—withdrawn, the isothermal temperature coefficient
shall be negative, except as specified in 3.1.F.3.

3. If the limits of 3.1.F.1 or 2 cannot be met, POWER OPERATION may continue
provided the following actions are taken:

LC03.1.3
Action A a. Establish and maintain control rod withdrawal limits sufficient to
Action B restore the ITC to less than the ‘ﬁ%‘ﬁ i limits specified in 23.1-02
. dw;f Speei-fication—3+1-F-1-and 2-abeve within 24 hours or be in
. e s
\~¥} Th <10 HOT-SHUTBOWN-within the next © hours. 23.1-01
Limi £1ed—in—t) CORE—ORERATING LIMITS—RERORT- A3.1-06
T : ' ) i LR3.1-07
established—abeve—until—a—subseguent—ealeutation verifies—thet
+he ITC has—been-—restored—to-—within—its—limit—fer+theall reods
‘thd it ion
A3.1-08
LC03:1.3
Action C_
_|Action D

Pl Current TS 10f14 Markup for PI ITS Part C



B
Specification
A. Shutdown Margin

LCO3.1.1 1. The SHUTDOWN MARGIN shall be maintained within the limits

g Limits Report when in

nd: 5—HOT SHUTDOW? NTE

specified in the Core Operatin

A3.1-01

LCO3.1.1 2. With the SHUTDOWN MARGIN less than the applicable limit specified in

3.10.A.1 above, within 15 minutes initiate boration to restore SHUTDOWN
MARGIN to within the applicable limit.

e

1.1.1 M3.1-17

E

LCO3.1
Action

.2

B

SR3.1.2.1

M3.1-19
B Addressed
: : e __ |Elsewhere

Pl Current TS 20f 14 Markup for PI ITS Part C



T5+3+10-5
REV—156—7/11/00
Addressed
Elsewhere
o FReEo! COWERETILT 5 3
S e e 5 4
operatdior . : LAt
nobued
Exc/ YSIC: OULL s
it o o b
5 i ot
= T s e o
tiiermocoupleseperaguadrdntgipermsSoecriicdtr = |

Rod Insertion Limits

1. The shutdown Eﬁngg reds-shall be limited in physical

D
B
LCO03.1.5 insertion as spec1f1ed 1n the CORE OPERATING LIMITS REPORT|A3.1-01

SR3.1.5.1

LC03.1.6

Pl Current TS
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L3.1-23

M3.1-24
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LC03.1.8
LCO3.1.5
LCO Note
LC03.1.6
LCO Note

3.

LCO3.1.8

emgwgatur-

LTS
L

cElduring (PHYSICS
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REV—139 10430/98
3.10.E. Rod Misalignment Limitations
LC03.1.4 } 1. If a rod cluster control assembly (RCCA) is misaligned from
Action B 1ts bank by more than 24_steps,vthe rod will be»reallgned M3V1 >

w1th1n 2 hours,

getpeint—shall be reduced’tom85 percent of rating.

1t the misalicned RECAS Lt enodriih ot g
the—RECA—ohall-be—deelared—inoperabler

Pl Current TS

50f 14
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3.10.F. Rod Position Indication System

LC03.1.7
Actions
Note

1. In MODE 1 Eﬁﬁ%ﬁ each channel of the Rod Position Indication System M3.1-38
shall be OPERABLE, ind i3

eapable—ofdetermining—the—eontrol—rod—pesitiens
within-the—fellewing—(exeept—as—speeifiedin—3-10-F2—or3-30-F=3 I!HHI!I!II
below)+

In MODE 1 BEnd.:

3 with one rod position indicator per group inoperable [M3.1-38

1LCO3.1.7 for one or more groups either:
Action A
a. Verify the position of rod(s) with inoperable position indicator(s)
indirectly using the moveable incore detectors at least once per
8 hours, or
LCO03.1.7 . s
Action A b. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER within
Action C 8 hours.
3. In MODE 1 End:2 with more than one rod position indicator per group |M3.1-38
inoperable for one or more groups:
LC03.1.7
Action B a. Verify the position of rods with inoperable position indicators
indirectly using the moveable incore detectors at least once per
8 hours, and
LCO3.1.7 b. Verify the position of rods with inoperable position indicators
Action B indirectly using the moveable incore detectors within 4 hours after -
rods with inoperable position indicators have been moved in excess
of 24 steps in one direction since the last determination of their
position, and
1LC03.1.7 c. Monitor and record the demand position for the corresponding group
Action B step counters for rods with inoperable position indicators at least
once per hour, and
LCO03.1.7° d. Monitor -and record reactor coolant system average temperature at
Action B least once per hour, and
Pl Current TS 6 of 14 Markup for PI ITS Part C



LC03.1.7
Action B

LC03.1.7 |4.

Action D

5.

|LCco3.1.4

LCO3.1.7
Action C

e. Restore inopérable position indicators to OPERABLE status within
24 hours such that a maximum of one rod position indicator per
group is inoperable.

If the requirements of Specification 3.10.F.3 cannot be met, then place the
affected unit in at least HOT SHUTDOWN within the following 6 hours.

If a control rod with an inoperable rod position indicator is found to
be misaligned during the verification of rod position required by
Specifications 3.10.F.2.a, 3.10.F.3.a or 3.10.F.3.b above, then apply
the requirements of Specification 3.10.E.

Pl Current TS 7 of 14 ~ Markup for PIITS Part C



3.10.G. Control Rod Opérability Limitations

1. . . . Lt .
(5 f : . ] é ) R Ers f{
\ teal inters . ()i el L b y
speeifiecation 3-310-F-or—3-310+-H=

to the HOT SHUTDOWN condition

2. The reactor shall be brought

LCO:_)"l"l within 6 hours should PheioE more thar—ene—inoperable rodffg)
|Action A be discovered during POWER OPERATION.
3.
1C03.1.4
Action A of-being—tripped, then the insertion limits KSI
specified in the CORE OPERATING LIMITS REPORT g
ot—be—toecated;—or—if—the
LCO3.1.4 A
Action A - gﬁ?lfisd
‘ 3‘\ o
LCO3.1.4 |5, OWER OPE
Action B E SRR
LCO3.1.4 worth-and—asseoeinted—transient—power—distribution-peaking
Action B i is within 30 days
unless the rod is earlier made OPERABLE. —The—analysis—shald
nelude—d 13 e L £ fuel deplets . )
neighborhoed—of—the—inoperable—rod. If the analysis results
in a more limiting hypothetical transient than the cases
reported in the safety analysis, THERMAL POWER shall be
reduced to a level consistent with the safety analysis.
6. With one or more rod(s) trippable, but immovable due to an
elect perify thesroc
LCO3.1.4 7 B
Action B

Pl Current TS
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st
Action C. M3.1-53
LCO?.1.4 A3.1-54
Action D
H.
SR3.1.4.3 A3.1-57

c01l voltage to dashpot éntry .If the time is greater than 1.8
seconds, the rod shall be declared inoperable.

Pl Current TS 9 of 14 Markup for PI ITS Part C



; 3.10.I. Monitor Inoperability Regquirements

Addressed
Elsewhere
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REV—91—10/27/89
4.9 ¥4 REACTIVITY-ANOMALIES
Applicability
Applies—to—potentialreaectivity anemalies— A3.1-12

Objective

o . Tuatd c - 14 hint) '

Specification

LCO03.1.2
Action A

M3.1-62

If the difference between the observed and predicted steady-state

concentratlons reaches the equlvalent of one percent in react1v1ty,

Pl Current TS 11 of 14
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TABLE TS.4.1-.c (Page 1 of 4)

MISCELLANEQUS INSTRUMENTATION SURVEILLANCE REQUIREMENTS

; FUNCTIONAL RESPONSE MODES FORWHICH .
FUNCTIONAL UNIT CHECK CALIBRATE TEST TEST SURVEILLANCE IS REQUIRED
4—ControlRodJnsertionMonitor——— M R g N.A 1.2 LR3.1-59
SR3.1.7.1 S ,
|SR3 1.4 1} — - A b
2. Analog Rod Position R s Ry SIyeO N.A. 1,2, 3%4_409_g |L3.1-63
&——Red-ﬂesitiéﬁ-geviatién——_’————M—————NfA.—————SlU‘”’ NA. 1 24— LR3.1-59

iti : ‘ 82 N-A. N-A N-A 12309489 _gBY
- ~ ‘ - : ~|Addressed

Elsewhere

Pl Current TS 12 of 14
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TABLE TS._ _ _(Page 4 of 4)
TABLE NOTATIONS
FREQUENCY NOTATION
NOTATION FREQUENCY

S Shift

D Daily

w Weekly

M Monthly

Q Quarterly

S/iJ R " Prior to each reactor startup

Y Yearly

R ‘ Each Refueling Shutdown

N.A, ' Not applicable.
TABLE NOTATION

L3.1-64

SR3.1.7.1

L3.1-63

(31) When—ﬂ%aster—tnp-system—breakemelesed—an&he—eom

Addressed '
Elsewhere
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Table TS.4.1-2~ (Page 1 of 2)

MINIMUM FREQUENCIES FOR EQUIPMENT TESTS

Test

Equipment

1 Control Rod Assemblies Rod Drop Times of full length rods

2. Contro! Rod A'séerhbliés_ S “':ial'vem of all rods potifully

Frequency

All-rods-during-each-refueling-shutdown-or-Eriorito criticall
following each removal of the reactor vessel head; affected
rods-following-maintenance-on-or-modification-to-the-control-rod
drive-system-which-could-affectperformance-of-those-specified
rods

Every Quarter

FSAR Sect.

Reference

7

LR3.1-65

- |Addressed
_ |Elsewhere

nservicesTestingiBrogrami(+i3%)%
ollowingitestingiilift Settings shallibe =

sstrizer SafetyiValves

orance v elnsetviceslesting

= settingsishallibe withini+19% /

“Waterl'evel

Steam:SafetyaVvalve

ReactorCauity

assinzerPORVE Blockis
W awves

:Eunctional

pec 3
Pl Current TS 14 of 14

hert iPar ASMEICOde  Sec

| PerASMEICSde Section Xl

InservicesrestinglRrool
‘estingiProgr

Brior:to:movingifueliassembliesiorcontrolirodsiandiatileast
once everydayswhileithe cavityiisiflooded: : :

essitheiblockivalveihasibeeniclosedipe
A 3 bYDlor3IA I (D)1a!

Markup for PIITS Part C
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PART D

PACKAGE 3.1

REACTIVITY CONTROL SYSTEMS

DISCUSSION OF CHANGES TO CURRENT TECHNICAL SPECIFICATIONS

The proposed changes to Pl Operating License Appendix A, TS are discussed
below and the specific wording changes are shown in Parts B, CandE.

For ease of review, all package parts and discussions are organized according to
the proposed Pl ITS Table of Contents.

NSHD Change
category number

3.1-
A 01
A 02

Discussion Of Change

CTS 3.1.F.1, 3.1.F.3.3, 3.10.A.1, 3.10.A.2 and 3.10.D.1. The
CTS contains prose descriptions of the Modes for which the
specification is applicable. This description has been
replaced with the equivalent MODES of applicability for the
ITS. Since the plant Modes to which this specification apply
have not changed, this is an administrative change.

CTS 3.1.F.1 and 3.1.F.3.a. The CTS contains specific
maximum upper limit requirements for ITC which have been
included in the LCO. This change will require new ITS limits
required by the ITS to be located in the COLR. This change
is consistent with the guidance of NUREG-1431. Since no
new limits are added to the ITS and the CTS limits are stated
in the ITS, this is an administrative change.

Prairie Island
Units 1 and 2

1 12/11/00



Part D

Package 3.1

NSHD Change
category number

3.1-
LR 03
M 04
05
A 06

Discussion Of Change

CTS 3.1.F.1 and 3.1.F.2. The term, "with all rods withdrawn"
is relocated to the COLR which will define the conditions
under which the specific limits apply. This change is
consistent with the guidance of NUREG-1431. This change
is acceptable since the COLR is governed by the
requirements of the Administrative Controls Section 5.6.
Since changes to the ITC may be made within the COLR
without prior NRC approval, this change is less restrictive.

CTS 3.1.F.1. In conformance with the guidance of NUREG-
1431, the LCO requires the lower limit for ITC to be met.
Since the CTS does not explicitly state that the lower limit for
the ITC is required to be met, this is a more restrictive
change. This change is acceptable and does not cause an
unsafe condition because the plant currently assures that the
lower ITC limits are met. This change is included to make the
P1ITS complete.

Not used.

3.1.F.3.a. The limits contained in CTS are repeated in the
LCO for ITS 3.1.3 in accordance with the guidance in
NUREG-1431. Therefore, this statement is not meaningful or
necessary and is not included in the ITS. Since this change
does not affect any operating limits or conditions, this is an
administrative change.

Prairie Island
Units 1 and 2

2 12/11/00



PartD

Package 3.1

NSHD Change
category number
3.1-

LR 07

Discussion Of Change

CTS 3.1.F.3.b. Action Statements are provided in
accordance with the guidance of NUREG-1431 which, along
with the Bases and Use and Application section, provide the
necessary guidance for complying with conditions which
deviate from the LCO. The details associated with the
method of establishing compliance with the limit are not
necessary to ensure restoration is accomplished in a timely
manner and are not required to be in the TS to provide
adequate protection of the public health and safety. Thus the
guidance provided by this statement is relocated to the
Bases. Since the ITS Bases (under the Bases Control
Program in Section 5.5 of the ITS) are licensee controlled and
can be revised without prior NRC approval, this change is
less restrictive.

Prairie Island
Units 1 and 2

3 12/11/00



Part D

Package 3.1

NSHD Change
category number

3.1-
A 08
M 09

Discussion Of Change

CTS 3.1.F.c. ITS Specification 3.1.3, in conformance with
NUREG-1431, requires establishment of administrative
withdrawal limits for control banks to maintain ITC within
limits. Once these limits are established, the plant is in a safe
operating configuration and further action is not necessary.
ITS LCO 3.1.3 Required Actions do not require special
reporting. This change is acceptable because the special
reporting requirements of CTS 3.1.F.3.c are not necessary to
assure operation in a safe manner. In development of
NUREG-1431, TS reporting requirements that are redundant
to regulations have been deleted from the TS. The NRC
modified 10CFR50.72 and 10CFR50.73 to more clearly
identify which plant conditions need to be reported to the
NRC. These regulations currently would require a report if
the TS are violated or if the condition is outside accident
analysis. If a reactivity anomaly is identified which meets
these conditions, a report to the NRC would be required by
these revised regulations. Thus the CTS requirement to
submit a report to the NRC within 30 days'is not necessary to
assure that a report is submitted to the NRC and thus is not
included in the ITS. Since reporting of safety significant
conditions is still required, this is an administrative change.

New Action Statements are included which are consistent
with the guidance of NUREG-1431. These action statements
provide requirements for the conditions if the projected EOC
ITC is not within the lower limit. Since this change provides
additional limitations on plant operation, this is a more
restrictive change. This change is acceptable because it
assures that plant operations maintain the reactor core in a
safe operating configuration. This change is included to
make the Pl ITS complete.

Prairie Island
Units 1 and 2

4 12/11/00



Part D | Package 3.1

NSHD Change

category number Discussion Of Change
3.1-
10  Not used.
M 11 New SRs, 3.1.3.1, 3.1.3.2, and 3.1.3.3 are included to verify

that ITC is within the upper limit, confirm it will be within limits
at 70% power, and confirm that it wil be within the limits at
EOC. This change is consistent with the guidance of
NUREG-1431. Since these SRs are new requirements, this
change is more restrictive. This change is acceptable since
the act of performing these SRs does not impact normal plant
operations. This change is included to make the Pl ITS
complete.

A 12 CTS 3.10 and 4.9. The beginning of each CTS section
contains general statements of Applicability and Objectives
for that TS section which are not included in the ITS. This
Applicability states the plant design features or systems to
which the specifications apply which is a different meaning
than the Applicability in NUREG-1431. Since the ITS clearly
states within each specification, the plant design features or
systems to which it applies, administratively these statements
have been incorporated. Likewise, the CTS Objectives
statement provides an overall purpose for the specifications
within the section. These objectives are administratively
incorporated in general through the statement of the ITS
specification LCO and the supporting Bases. Since these
general CTS statements do not establish any regulatory
requirements and are incorporated in a broad sense in the
ITS, these are considered administrative changes.

13 NOtused.

Prairie Island
Units 1 and 2 5 12/11/00
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Part D

Package 3.1

NSHD Change
category number
3.1-

14

15

16

17

18

Discussion Of Change

Not used.

Not used.
Not used.

A new SR, 3.1.1.1 is included to verify that SDM is within
limits. This change is consistent with the guidance of
NUREG-1431. Since this SR is a new requirement, this
change is more restrictive. This change is acceptable since
the act of performing this SR does not impact normal plant
operations. This change is included to make the PLITS
complete.

CTS 3.10.A.3 and 4.9. CTS 4.9 requires a special report to
the NRC within 30 days with no further required actions when
the core reactivity differs from the predicted value. Under the
provisions of the ITS which is consistent with the guidance of
NUREG-1431, core re-evaluation and operating restrictions
are required to be prepared within 7 days. If these actions
are not completed within 7 days, then this new Action
Statement reqwres the plant to be in MODE 2 within 6 hours.
Thus, this change is more restrictive. This change is
acceptable since it assures that the plant is maintained in a
safe condition if core reactivity is not within + 1% Ak/k. This
change is included to make the P1 ITS complete.

Prairie Island
Units 1 and 2

6 12/11/00



Part D

Package 3.1

NSHD Change
category number

3.1-
M 19

20
L 21

Discussion Of Change

A new SR, 3.1.2.1 is included to verify that core reactivity is
within limits. This change is consistent with the guidance of
NUREG-1431. Since this SR is a new requirement, this
change is more restrictive. This change is acceptable since
the act of performing this SR does not impact normal plant
operations. This change is included to make the PI1 ITS
complete.

Not used.

New Action Statements are included which provide remedial
actions if the rod insertion limits are not met in MODES 1 and
2. CTS do not provide Action Statements for this condition,
thus the plant would be required to enter CTS 3.0.C (ITS
3.0.3) which would require the plant to be in MODE 3 in 6
hours and MODE 5 in 36 hours. Since the new ITS Action
Statements only require the plant to go to MODE 3 in 6 hours,
this change is less restrictive. This change is acceptable
since the control rods are fully inserted when the plant is in
MODE 3 and further shutdown to limit the effect of not
meeting insertion limits is unnecessary. The plant is
maintained in a safe condition in MODES 3, 4 and 5 due to
boration which provides the required SDM . Also rod
insertion is not assumed in any analyses in these modes.
This change is consistent with the guidance of NUREG-1431.

Prairie Island
Units 1 and 2

7 | 12/11/00



Part D o | L Package 3.1

NSHD Change

category number Discussion Of Change
3.1-
M 22 Anew SR, 3.1.5.1 is included to verify that shutdown banks

are within their insertion limits. This change is consistent with
the guidance of NUREG-1431. Since this SR is a new
requirement, this change is more restrictive. This change is
acceptable since the act of performing this SR does not
impact normal plant operations. This change is'included to
make the P] ITS complete.

L 23 CTS 3.10.D.2. The CTS contains prose descriptions of the
Modes for which the specification is applicable. In
conformance with the guidance of NUREG-1431, this
description has been replaced with MODES 1 and 2 with K
> 1.0. This applicability is nearly the same as CTS except
that currently, control bank insertion limits apply when
"approaching criticality”. Control banks are required to meet
insertion limits when at power (MODES 1 and 2 with Ky >
1.0) to preserve the assumed power distribution, ejected rod
worth, SDM, and reactivity insertion rate assumptions.
Control bank insertion limits are not required during the
period of approach to criticality since the shutdown banks
provide adequate protection for shutdown margin, ejected
rods and reactivity insertion rate. When approaching
criticality, there is no assumed power distribution. Thus, this
change is acceptable. This change is consistent with the
guidance of NUREG-1431.

Prairie Island
Units 1 and 2 8 12/11/00
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Part D

Package 3.1

NSHD Change
category number

Discussion Of Change

CTS 3.10.D.2. In conformance with the guidance of NUREG-
1431, control bank sequence and overlap limits shall be met
as a TS requirement. CTS only require the insertion limits to
be met. This change is acceptable since current plant
practice requires the sequence and overlap limits to be met
and no new plant operating restrictions are |mposed
However, since compliance with these limits is now a TS
requirement, this is a more restrictive change. This change is
included to make the PI ITS complete.

Not used.

New Action Statements are included which provide remedial
actions if the rod insertion limits are not met in MODES 1 and
2 with Ke > 1.0. CTS do not provide Action Statements for
this condition, thus the plant would be required to enter CTS
3.0.C (ITS 3.0.3) which would require the plant to be in
MODE 3 in 6 hours and MODE 5 in 36 hours. Since the new
ITS Action Statements only require the plant to go to MODE 2
with K¢ < 1.0 in 6 hours, this change is less restrictive. This
change is acceptable since the control rods are fully inserted
when the plant is in MODE 2 with Keff < 1.0 and further
shutdown to limit the effect of not meeting insertion limits is
unnecessary. The plant is maintained in a safe condition in
MODE 2 with K¢ < 1.0, and in MODES 3, 4 and 5 due to
boration which provides the required SDM. Alsorod
insertion is not assumed in any analyses in these modes.
This change is consistent with the guidance of NUREG-1431.

3.1-
M 24
25
L 26
Prairie Island

Units 1 and 2

9 12/11/00
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Part D

Package 3.1

NSHD Change
category number

M

3.1-

27

28

Discussion Of Change

New SRs, 3.1.6.1, 3.1.6.2 and 3.1.6.3 are included to verify
estimated critical control bank position is within limits in the
COLR, verify control banks are within their insertion limits and
verify sequence and overlap limits are met. These new SRs
are consistent with the guidance of NUREG-1431. Since
these SRs are new requirements, these changes are more
restrictive. These changes are acceptable since the act of
performing these SRs does not impact normal plant
operations. This change is included to make the Pl ITS
complete.

CTS 3.10.D.3. In conformance with the guidance of NUREG-
1431, the ITS provides exceptions from the specification
requirements for ITC, Rod Group Alignment, and RCS
Minimum Temperature for Criticality when Physics Tests are
performed. To assure plant safety, additional restrictions are
placed on RCS lowest loop average temperature, SDM and
Thermal Power. These exceptions and additional restrictions
are not included in the CTS. Since this change includes both
new restrictions and new exceptions, this change is
considered less restrictive. This change is acceptable
because the Physics Test exceptions do not pose a threat to
fuel integrity provided the new restrictions are met.

Prairie Island
UnitsA1 and 2

10 12/11/00
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Part D

Package 3.1

NSHD Change
category number

3.1-
M 29
30
M 31

Discussion Of Change

New SRs, 3.1.8.1, 3.1.8.2, 3.1.8.3 and 3.1.8.4 are included to
perform COT on power and intermediate range NIS channels,
verify RCS lowest loop average temperature, verify Thermal
Power and verify SDM is within limits. These new SRs are
consistent with the guidance of NUREG-1431. Since these
SRs are new requirements, these changes are more
restrictive.’ The SR 3.1.8.1 is acceptable since these are
activities that are currently performed in support of Physics
Tests. The SRs 3.1.8.2, 3.1.8.3 and 3.1.8.4 are acceptable
because their performance does not impact normal plant
operations. Therefore, the changes imposed by these new
SRs are acceptable. This change is included to make the PI
ITS complete.

Not used.

CTS 3.10.D.3. CTS provisions for SDM exceptions during
Physics Tests are not included in the ITS. NUREG-1431 as
modified by approved TSTF-12, Rev. 1 does not include SDM
exceptions. The CTS exceptions were required to perform
the rod worth measurement in the N-1 condition. The use of
other rod worth measurement techniques will maintain the
SDM during the entire verification. Since this measurement
technique is no longer used, the SDM test exception can be
deleted. Since this change removes op'eratlonal ﬂeXIbulity itis

“a more restrictive change. This change is acceptable since

~the plant: will continue to be operated within the TS -
' requwements without exception to SDM reqwrements This

change is lncluded to make the PI ITS complete.

Prairie Island
Units 1 and 2

11 : 12/11/00
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PartD

Package 3.1

NSHD Change
category number

3.1-
M 32
L 33
A 34

Discussion Of Change

CTS 3.10.E.1. A new Action Statement is included consistent
with the guidance of NUREG-1431 which requires verification
that SDM requnrements are met or initiate boration. This
change is acceptable since it requires conservative operator
actions in response to a possible abnormal situation. This
change is included to make the PI ITS complete.

CTS 3.10.E.1. CTS requires the high neutron flux trip
setpoint to be reduced to 85 percent of rating. This change
allows the plant power level to be reduced to 85 percent of
rating and the high flux trip setpoint remains unchanged. This
change is acceptable since the power will be reduced and
most of the safety benefits will be achieved. Adjusting the
high neutron flux trip setpoint may introduce plant transients
which may negate any further benefit which could be gained.
This change is consistent with the guidance of NUREG-1431.

CTS 3.10.E.2. In conformance with the guidance of NUREG-
1431, when a rod is misaligned, the SDM is verified and
remedial action is taken, but the rod is NOT declared
inoperable. Under the provisions of CTS 3.10.E.2, the
misaligned rod is eventually declared inoperable and under
CTS 3.10.G.2 the plant is allowed to continue to operate with
ONE inoperable rod. The effect of declaring the rod

vlnoperable is to require verification of SDM and take remedial

action in accordance with the reqmrements of CTS 3.10.G.3
and 4. Thus removing this paragraph does not have any net
effect on plant operations under ITS requirements. This

‘change is therefore considered an administrative change.

Prairie Island
Units1and2

12 12/11/00



Part D

Package 3.1

NSHD Change

U category number
3.1-

35

LR 37

Discussion Of Change

Not used.

CTS 3.10.F. A new note which explicitly allows Separate
Condition entry for each inoperable rod position indicator and
each demand position indicator is included. This change is
consistent with the guidance of NUREG-1431. CTS allow
multiple rod position indicators to be inoperable as indicated
by 3.10.F.2 and 3.10.F.3 which provide Action Statements
when more than one RPI is inoperable per group; i.e., more
than one group may have an inoperable RPI. Thus this
change does not allow additional flexibility and is therefore
considered an administrative change.

CTS 3.10.F.1. The statements which define the capabilities
of the control rod position indication system have been
relocated to the Bases. This change is consistent with the
guidance of NUREG-1431. This change is acceptable since
the definition will be available in the Bases and is not needed
in the TS. Since the ITS Bases (under the Bases Control
Program in Section 5.5 of the ITS) are licensee controlled,
this change is less restrictive.

CTS 3.10.F.1, 3.10 F.2 and 3.10.F.3.In conformance with the
guudance of NUREG-1431, the MODES of apphcablllty for this
specification are extended to MODE 2. This change is

| A "acceptable since it requires RPI to be operable over a greater

“range of operation and is thus conservative. This change
“does not cause any unsafe plant conditions. -Since this

' .change requ1res the specification to apply more extenswely, it
- isamore restrlctlve change.

U Prairie Island
Units 1 and 2

13 12/11/00



Part D

Package 3.1

NSHD Change
category number
3.1-

39
40
41

M 42

LR 43

Discussion Of Change

Not used.
Not used.
Not used.

A new Action Statement is included for demand position
indications. Since CTS do not include actions for these
indications, this is a more restrictive change. This change is
acceptable since it assures the plant is in a safe condition
when all demand position indication methods are inoperable.
This change is consistent with the guidance of NUREG-1431.
This change is included to make the Pl ITS complete.

CTS 3.10.G.1. The CTS definition of an inoperable rod is not
included in the ITS. The ITS Bases defines an inoperable rod
for the associated Action Statements; therefore, the definition
is not necessary in the TS. This change is consistent with the
guidance of NUREG-1431. Since the ITS Bases (under the
Bases Control Program in Section 5.5 of the ITS) are licensee
controlled, this change is less restrictive.

CTS 3.10.G.2. In conformance with NUREG-1431, the plant
is required to be shutdown if one rod is inoperable. Since
CTS allow operatlons to continue with one rod inoperable,
this change is more restrictive. This change is acceptable
since shutting down the plant will maintain it in a safe
condition with one rod inoperable. This change i is included to
make the P1 ITS complete.

Prairie Island
Units 1 and 2

14 12/11/00
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Part D

Package 3.1

NSHD Change
category number
3.1-

45

46

47

48

49

50

Discussion Of Change

Not used.

Not used.

CTS 3.10.G.3 and 3.10.G.4. In conformance with the
guidance of NUREG-1431, whenever a rod is inoperable, the
SDM requirements shall be met within one hour or boration
initiated. Since the SDM limits are required to be met within a
specific time, this change is more restrictive. This change is
acceptable because verification of SDM and the associated
remedial actions within 1 hour assure the plant is maintained
in a safe condition. This change is included to make the Pl
ITS complete.

CTS 3.10.G.5. The Action Statements of this CTS
specification are consistent with NUREG-1431 Action
Statements for one misaligned rod. Since CTS declares a
misaligned rod to be inoperable and operations to continue,
the applicability for this specification has been changed to
apply to a misaligned rod. The impact on plant operations
remains the same with this change; therefore, this is an
administrative change.

Not uéed.

Not used. -

Prairie Island
Units 1 and 2

15 12/11/00



Part D o Package 3.1

NSHD Change

category number Discussion Of Change
3.1- '
LR 51 CTS 3.10.G.5. Both CTS and ITS require performance of

safety analyses when a rod is misaligned. Specific CTS
details for consideration in these analyses have been
relocated to the Bases. There are many parameters that must
be considered in these analyses of which only a few were
included in the TS. This change is acceptable because it is
sufficient in TS to require the analyses and an incomplete set
of additional details such as those in CTS are unnecessary.
Since the ITS Bases (under the Bases Control Program in
Section 5.5 of the ITS) are licensee controlled, this change is
less restrictive. This change is consistent with the guidance
of NUREG-1431.

A 52 CTS 3.10.G.6. For consistency with the provisions of the ITS,
if a rod is trippable but not movable, rod alignment is required
to be verified to determine which specifications apply. If the
rod is not in alignment then ITS LCO3.1.4 Action Statement B
applies. The changes to this specification clarify how the
CTS requirements relate to ITS. Since this wording change
does not change the impact on plant operations, this is an
administrative change.

Prairie Island
Units 1 and 2 ‘ 16 , 12/11/00



Package 3.1

Part D
7 NSHD Change
U category number
3.1-
M 53

Discussion Of Change

A new Action Statement is included which requires the unit to
be in MODE 3 in 6 hours if ITS LCO 3.1.4 Action B
requirements are not met. Under CTS, an immovable,
unrestored rod would be declared inoperable but continued
plant operation would be allowed. Since this new Action
Statement requires unit shutdown, this is a more restrictive
change. This change is acceptable because it conservatively
shuts the plant down to maintain it in a safe condition when
rod misalignment Actions are not met. This change is
consistent with the guidance of NUREG-1431. This change
is included to make the P1 ITS complete.

CTS 3.10.G.5. CTS require plant shutdown if more than one
rod is misaligned. The CTS specification which applied for
this condition was revised to apply to inoperable rods. Thus,
for clarity this Action was restated to apply to misaligned rods.
Since this change does not affect plant operations, it is an
administrative change.

Not used.

Not used.

A 54
U
55
56
\/ Prairie Island

Units 1 and 2

17 12/11/00
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Part D

Package 3.1

NSHD Change
category number
3.1-

A

LR

57

58

59

60

61

Discussion Of Change

CTS 3.10.H. CTS terminology "loss of stationary gripper coil
voltage™ is replaced by NUREG-1431 terminology "beginning
of decay of stationary gripper coil voltage". In practice, at Pl
the time is measured from the loss of current since the coil
voltage is not monitored. Thus use of NUREG-1431
terminology does not change the SR performance and
therefore this is an administrative change.

Not used.

CTS 3.10.1.1 and Table 4.1-1C F.U. 1,2 and 4. The CTS
requirements for instrument surveillances on the rod bank
insertion limit monitor and rod position deviation monitor are
relocated to the TRM. CTS provisions for additional logging
of rod positions when these instruments are inoperable are
also relocated to the TRM. This is acceptable since these
alarms do not directly relate to any LCO limits. These alarms
are for indication purposes only and there is no adverse effect
in permitting the normal surveillance frequency to be used
instead of the frequency associated with these alarms. Since
the TRM is part of the USAR it is under licensee control in
accordance with 10CFR50.59 and can be changed without
prior NRC approval Therefore this change is less restrictive.
This change’is consistent with the guidance of NUREG-1431
as modlf ed by approved TSTF-110, Rev. 2.

' Not used.

-‘Ndi used.

- Prairie Island
- Units 1 and 2

18 ' 12/11/00



Part D

Package 3.1

NSHD Change

u category number
3.1-
M 62
L 63
/

Discussion Of Change

CTS 4.9. CTS require monthly verification of core reactivity
"Following a normalization of the computed boron
concentration as a function of burnup”. The time for this
normalization is not specified in the CTS. In conformance
with the guidance of NUREG-1431, this normalization is
required to be met within 60 EFPD. Since a time restraint is
specified, this change is more restrictive. 60 EFPD is
sufficient time for core conditions to reach steady state, but
prevents operation for a large fraction the fuel cycle without
establishing a benchmark for the design calculations. This
change is acceptable since it assures that the core is properly
evaluated and the plant is maintained in a safe condition.
This change is included to make the PI ITS complete.

CTS Table 4.1-1C F.U. 2 and Note 31. CTS requirements for
operability of the rod position indication system in MODES 3,
4, and 5 have not been included in the PI ITS.: This change is
acceptable because no fission power is generated in these
modes and alignment limits do not apply because the control
rods are bottomed and the reactor is shutdown. In the
shutdown modes, the operation 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. Since this change allows
equment to'be out of service in additional modes it is a less

restrictive change. This change is consistent with the
.gmdance of NUREG -1431.

Prairie Island
Units 1 and 2

19 12/11/00



Part D , o Package 3.1

NSHD Change

category number Discussion Of Change
3.1-
L 64 CTS Table 4.1-1C Note 30. CTS requirements to functionally

test the rod position indication "prior to each startup following
shutdown in excess of two days if not done in the previous 30
days" has been replaced by "prior to crltlcallty after each
removal of the reactor head". This change is consistent with
NUREG-1431 as modified by approved TSTF-89. This
change is acceptable because the plant activity which may
affect the rod position indication system is reactor head
removal. Since this change could result in performing this
surveillance less often, this change is less restrictive.

LR 65 CTS Table 4.1-2A, Item 1. CTS requirements to measure rod
drop times after each refueling or following maintenance or
modification to the control rod drive system will be relocated
to the TRM. Normal plant practices dictate that post-
maintenance and post-modification testing is performed to
assure the proper performance for the affected equipment.
Thus, this change is acceptable because these details are
unnecessary in the TS. Since the TRM is part of the USAR it
is controlled under 10CFR50.59. Since changes to the TRM
can be made without prior NRC approval, this change is less
restrictive. This change is consistent with the guidance of
NUREG-1431.

Prairie Island
Units 1 and 2 20 12/11/00



Part D

Package 3.1

- NSHD Change
category number
3.1-

M 66

Discussion Of Change

CTS Table 4.1-2A, Item 2. In conformance with the guidance
of NUREG-1431, the control rods are required to be moved
10 or more steps to demonstrate operability every quarter.
CTS does not specify a minimum number of steps, thus this
change is more restrictive. This change is acceptable
because movement of an individual rod has been evaluated
for complete insertion or withdrawal; thus, movement more
than 10 steps will not cause an unsafe condition. This
change also exempts rods which are fully inserted from being
moved. This is not a significant change since Pl does not
normally operate with any rods fully inserted and if the rod is
fully inserted, then it is not of concern that it may not move if
the reactor trips. This change is included to make the Pl ITS
complete.

Prairie Island
Units 1 and 2

21 12/11/00
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SDM - F,,—>—2080°F |

3.1.1
\~,/' 3.1 REACTIVITY CONTROL SYSTEMS
3.1.1 SHUTDOWN MARGIN (SDM) - ¥, ,~>—200°F TA3.1-76
LCO 3.1.1 SDM shall be WItHINZLHEZIAMILSIProvi TA3.1-77
COLR=—Ei-634—krk.
APPLICABILITY: MODE 2 with kg < 1.0,
MODES 3, 4, fand 53.
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SDM not within Timit. A.l Initiate boration to 15 minutes
restore SDM to within
U Timit.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
TA3.1-77
SR 3.1.1.1 Verify SDM is WithHinglimits=ti-63%—=akik.
, 24
hours

/

WOG STS Rev 1, 04/07/95 3.1.1-1 Markup for PI ITS Part E



SBM — T, —<—200°F

[s]
219
Jed

.

TA3.1-76
F12—SHUTBOWN-MARGINHSBM) — T,y =—260°F
HEB—3-12—TFhe-SBMshatt-be—=t-0 ki
APPHCABHHY-—MBBES~
ACHONS
CONDIHEGN REQUIREB-ACHN EOMPEEHON-—TIME

! COM_te ikl
HimiE
SURVEHANCE-REQUIREMENTS
SURVEH-ANCE FREQUENCY
SR—3t2+—Vertfiy-SBMis - 03akfe Z4—hotrs

WOG STS Rev 1, 04/07/95 3.1.2x-1 Markup for PI ITS Part E
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Core Reactivity
3.1.g3

3.1 REACTIVITY CONTROL SYSTEMS

3.1.§3 Core Reactivity TA3.1-76

LCO 3.1.23 The measured core reactivity shall be within # 1% ak/k of
predicted values.

APPLICABILITY:  MODES 1 and 2.

ACTIONS
CONDITION : REQUIRED ACTION COMPLETION TIME
A. Measured core A.l Re-evaluate core 7Edays+2hetrs
reactivity not within design and safety
limit. analysis, and
determine that the
reactor core is TA3.1-79
acceptable for
continued operation.
AND
A.2 Establish appropriate | fidays/2hoetts
operating
restrictions and SRs.
B. Required Action and |B.1 ~ Be in MODE 3. 6 hours
associated Completion
Time not met.

WOG STS Rev 1, 04/07/95 . 3.1.2-1 Markup for PI ITS Part E



Core Reactivity

3.1.23
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
\ meastredacorereactivit PA3.1-81
W ¥ Ak KEoTEpredicted fVal Uess
priorEto
ENteringEMODERL
aftérzeach
FEfUEling
SR 3.1.23.2%
only
effectTVé“T“]1“poWé?“ﬁ&YSgW§5PQZ: PA3.1-81
;ﬁ' The predicted reactivity values may be
adjusted (normalized) to correspond to
the measured core reactivity prior to
exceeding a fuel burnup of 60
effeetive—fultpower—days—¢EFPD) after | Oneeprior—te
each fuel loading. enteringMoBE—T
------------------- cmmmmmeeeeeeeoeeeo---- | ofter—each
refueting
Verify measured core reactivity is within
+ 1% ak/k of predicted values. AND
NOTE
Onty—required
after—60-—tHPB
31 EFPD
thereaftter

WOG STS Rev 1, 04/07/95 3.1.2-2 Markup for PI ITS Part E



3.1.84
3.1 REACTIVITY CONTROL SYSTEMS
[ TA3.1-76 |
3.1.4 [[sothermalMederator Temperature Coefficient (IMTC) _
CL3.1-82
LCO 3.1.84 The [IMTC shall be maintained within the Timits specified in
the COLR. The maximum COURZupper 1imit shall bef
llﬂlﬂl!lﬁﬁll
CE pci/E=—f—3—ak/x°F [fOfat—hot—zero power
HrHgure 31411,
APPLICABILITY:  MODE 1 and MODE 2 with ke > 1.0 for the upper IMTC limit,
MODES 1, 2, and 3 for the lower IMIC limit.
\_/ ACTIONS
1 CONDITION REQUIRED ACTION COMPLETION TIME
i
| A. [MTC not within upper |A.1 Establish 24 hours
limit. administrative
withdrawal limits for
control banks to
maintain IMIC within
limit.
B. Required Action and {B.1 Be in MODE 2 with 6 hours
associated Completion | Kers < 1.0.
Time of Condition A
not met.
N
WOG STS Rev 1, 04/07/95 3.1.3-1 Markup for PI ITS Part E




[IMTC

3.1.B4
K\,j' ACTIONS (continued)
| CONDITION REQUIRED ACTION COMPLETION TIME
Cf : PA3.1-84
s tIbeTcompleted
EheneVe ZConditionc
?each1ng§the
Eﬁﬁf*“1enf“6f
projectedzendrofEcycle T3 Uil
[CEQG)ZIMTC not within . i
lower 1imit. outs boron
concentration
DTE300
E‘E%e—heufs
DI REQUTedjActionamd  |DFE  BEEIMIMODETA 125100ES
gssociated:Completion
' famerofzcondition:c
/ oo PA3.1-84

WOG STS Rev 1, 04/07/95 _ 3.1.3-2 Markup for PI ITS Part E
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SURVEILLANCE REQUIREMENTS

AMTC
3.1.84

SURVEILLANCE

FREQUENCY

SR 3.1.B4.1 Verify IMTC is within upper limit.

Once prior to
entering MODE 1
after each
refueling

SR 3.1.84.2

coniarm I11EbE+s within Bee—ﬁpm
SurvetHance—1 imitEEal JRTP

PA3.1-85

Once gfterZeach
Fefueling-—eyete
PrioREto
THERMAIZZPOWER
EXCEedingz/0%

RTP

WOG STS Rev 1, 04/07/95 3.1.3-3 Markup for PI ITS Part E



[MTC

3.1.84
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.1.84.3 - NOTES NGTE
— 1 —Hthe-MFc—is—more-negative—than—the Net—reguired—to
i ..
??g.f?m Sulii!lzapee‘“iméglé?sE £E9 bel?i';eéggg
SR31-4-3—shatberepeated-once—per | after—reaching
14 EFPD durinatl e e 1) ¥ valend
fuet-eyeter of—an
ST
———— 22— SR-33-4-3-need-not-—be—repeated—ii—the | RFP-ARG-beren
MIcmeastred—at—the—eguivatent—of concentration
b ,
equsllbllwplkn ARO-borof . 6+-300-ppm
EBHEE”E!&E]BH oF—=—60-pp—s lgss
?ggquae E”?” ih? EflpﬁgE?E{aEl!lanee
PA3.1-84

confirmz ﬁﬁt¥e¥%¥y EMTC WillZbé+s within

Once gfterzeach
refueling-eyete
priiorEto
THERMALTPOWER
0%

N—

excesdingz/70%

WOG STS Rev 1, 04/07/95 3.1.3-4 Markup for PI ITS Part E
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3.1.p4

w s K S NS e S S o et

—~ .9 T3 1-83
X,

< , UNACCEPTABLE_ |
s 8 OPERATION
[ ]

= .7

=

L

(&)

e .6

L ACCEPTABLE

o OPERATION

o S \

[0

= \

= 4

<C

: \

1yl

[a

= 3

L

E \
& ,|_THIS FIGURE FOR ILLUSTRATION ONLY \
> DO NOT USE FOR OPERATION ‘\
o

= .1

@

=

0
0 10 20 30 40 50 60 70 80 90 100

PERCENT RTP

~ .-Figure 3.1.4-1 (page 1 of 1)
Moderator Temperature Coefficient vs. Power Level

WOG STS Rev 1, 04/07/95 3.1.3-5

Markup for PI ITS Part E



Rod Group Alignment Limits

3.1 REACTIVITY CONTROL SYSTEMS
3.1.85 Rod Group Alignment Limits
LCO 3.1.85 A1l shutdown and control rods shall be OPERABLE

gnd—with—a1+ individual EEtUdlindieated rod
positions BHallZb&zwithin 432 steps of their

group step counter demand pos1t1oni1hen?the

3.1.185

TA3.1-76

TA3.1-86

CL3.1-87

APPLICABILITY:  MODES 1 and 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more rod(s) A.1.1  Verify SDM isEWithii 1 hour
finoperableuntrippabte. théﬁﬂwm1t§'prov1déd
inELhesCoLR
%Akt TA3.1-86
OR TA3.1-77

A.1.2 Initiate boration to .| 1 hour
- - restore SDM to within
- Timit.

>
=
S

>
o

Be in MODE 3. 6 hours

WOG STS Rev 1, 04/07/95 3.1.4-1 Markup for PI ITS Part E



Rod Group Alignment Limits

3.1.85
\\’) ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. One rod not within B3——Restore—roed—to—within | T-hour
alignment limits. aHgament—Himitss
PA3.1-88
BR
B.2-1.1 Verify SDM isEWithin 1 hour
‘ﬁ“§ﬂ3m1ts groVﬁde TA3 1-77
OR
(continued)

WOG STS Rev 1, 04/07/95 3.1.4-2 Markup for PI ITS Part E
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ACTIONS

Rod Group Alignment Limits

3.1.85

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. (continued)

B.2-1.2 Initiate boration to
restore SDM to within
Timit.

>
=
ol

AND

B.2.2 Reduce THERMAL POWER
to < §75% RTP.

B.2=3 Verify SDM 1isEWitHin
e M ESTproVided
TEHEZCOoLR

AND
B.Z-4 Perform-SR3-21+3-

1 hour

2 hours

Once per
12 hours

CL3.1-89
TA3.1-90

CL3.1-89

CL3.1-89

TA3.1-77

WOG STS Rev 1, 04/07/95
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Rod Group Alignment Limits

3.1.85
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B2-6—Re-evaluate safety BOS days
ana1yses and
minezthes A CL3.1-89
EOWEN; 6E§”h1cﬁ*tﬁé
eonfirm results
remain valid for
duration of operation
under these
conditions.
C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B
not met.
(continued)
D. More than one rod not |D.1.1 Verify SDM isEWithin | 1 hour TA3.1-77
within alignment ' fhay”ﬁﬁ?f§§bﬁ6VTﬁed
Timit. AEEHEECoL
OR
D.1.2 Initiate boration to |1 hour
- restore required SDM
to within limit.
AND
‘Be in MODE 3.

6-hours'

WOG STS Rev 1, 04/07/95

3.1.4-4 Markup for PI ITS Part E
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Rod Group Alignment Limits

3.1.85
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.45.1
PA3.1-91

Verify individual rod positions within |12 hours

alignment limit.
ANB
En
ce TA3.1-97
Wi
thin—4—hoturs
and-every
4—hotrs
thereafter—when
the-red
posttion
deviation
montEer—is
ineperabte

SR 3.1.85.2 Verify rod freedom of movement 92 days

(trippability) by moving .each rodZ not

fully inserted in the coref > 10 steps in

either d1rect1on

WOG STS Rev 1, 04/07/95 ~ 3.1.4-5 Markup for PI ITS Part E
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Rod Group Alignment Limits

3.1.85
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.1.85.3 Verify rod drop time of each rod, from the | Prior to CL3.1-92
- fully withdrawn position, is reactor
< BEZ8f223 seconds from the beginning of criticality
decay of stationary gripper coil voltage to | after each
dashpot entry, with: removal of the
reactor head
a. T,y 2 500°F; and
b.  BothiAH+ reactor coolant pumps
operating.
Markup for PI ITS Part E
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3.1 REACTIVITY CONTROL SYSTEMS

3.1.56 Shutdown Bank Insertion Limits

LCO 3.1.56

APPLICABILITY:

Each shutdown bank shall be within insertion limits
specified in the COLR.

Shutdown Bank Insertion Limits
 3.1.56

TA3.1-76

PA3.1-93

TA3.1-94

PA3:1-93
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more shutdown A.1.1  Verify SDM isEWithifi | 1 hour
banks not within thezlanitsIprovided
Timits. AHEEHEYCOR TA3.1-77
63kt

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

| Timit.
| A.2  Restore shutdown |2 hours
~banks to within
limits.
WOG STS Rev 1, 04/07/95 3.1.5-1 Markup for PI ITS Part E



Shutdown Bank Insertion Limits

3.1.B6
\"/ CONDITION REQUIRED ACTION COMPLETION TIME
B. Required Action and 4

associated Completion | B.1 Be in MODE 3. 6 hours

Time not met.
SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.1.86.1 Verify each shutdown bank is within the 12 hours
limits specified in the COLR.

WOG STS Rev 1, 04/07/95 3.1.5-2 Markup for PI ITS Part E



Control Bank Insertion Limits

3.1.5#
3.1 REACTIVITY CONTROL SYSTEMS
3.1.6# Control Bank Insertion Limits TA3.1-76
LCO 3.1.B% Control banks shall be within the insertion, sequence,
and overlap limits specified in the COLR. A3 1.03
APPLICABILITY:  MODE 1,

MODE 2 with ke > 1.0.

PA3.1-93

ACTIONS

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. Control bank dinsertion
1imits not met.

A.l.1

Verify SDM isEWitHin
Ehezlimitssprovided
IZEHERCOLR

eIkt

Initiate boration to
restore SDM to within
Timit.

Restore control
~bank(s) to within
Timits.

1 hour TA3.1-77

1 hour

2 hours

WOG STS Rev 1, 04/07/95

3.1.6-1

Markup for PI ITS Part E



Control Bank Insertion Limits

3.1.p7

(L ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
B. Control bank sequence |B.1.1  Verify SDM isEWitfifi |1 hour
or overlap Timits not thezlamitsEprovided TA3.1-77
met . MELIEZCOLR
OR
B.1.2 Initiate boration to |1 hour
restore SDM to within
Timit.
AND
B.2 Restore control bank | 2 hours
sequence and overlap
to within limits.
C. Required Action and C.1 Be in MODE RiWithEK.; [ 6 hours
associated Completion ZH1ED=3. ' TA3.1-95
Time not met.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.57.1 Verify estimated critical control bank Within
position is within the 1imits specified in A-hetrs ‘
the COLR. | ppriorto | PA3.1-%6
o achieving
| criticality
N\

WOG STS Rev 1, 04/07/95 3.1.6-2 Markup for PI ITS Part E
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Control Bank Insertion Limits

3.1.F*

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE

FREQUENCY

SR 3.1.6#.2 Verify each control bank insertion is
within the 1imits specified in the COLR.

(continued)

12 hours

TA3.1-97

SR 3.1.6#.3 Verify sequence and overlap limits
~specified in the COLR are met for control
banks not fully withdrawn from the core.

12 hours

WOG STS Rev 1, 04/07/95 3.1.6-3
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Rod Position Indication

3.1.f8
3.1 REACTIVITY CONTROL SYSTEMS
3.1.f8 Rod Position Indication TA3.1-76
LCO 3.1.78 The £Bigitatd—Rod Position Indication (£BIRPI)
System and the—gdBemand pPosition fiindication-System
shall be OPERABLE. (L3.1-98
APPLICABILITY: MODES 1 and 2.
ACTIONS
------------------------------------- NOTE-------mmmmmmmmm e
Separate Condition entry is allowed for each inoperable rod position
indicator per—gretp—and each demand position indicator-per—bank. TA3 1.99
CONDITION REQUIRED ACTION COMPLETION TIME

A. One £B3RPI per group Al Verify the position Once per
inoperable for one or of the rod(s) with 8 hours
more groups. inoperable position

indicators by using

movable incore
detectors.

S

A.2  Reduce THERMAL POWER |8 hours
to < 50% RTP.

WOG STS Rev 1, 04/07/95 3.1.7-1 Markup for PI ITS Part E




ACTIONS

Rod Position Indication

3.1.[8

CONDITION

REQUIRED ACTION

COMPLETION TIME

*&mew

one 00 morewgr‘oups i

Wi

C

Monitordandarecord
gemandzposition
indicationgforsrods
WithTinoperablezRPI%

Monitorzandirecord
TEactontcoolant
Systemjaverage
femperatures

haverbeenzmoved in
LepsTin

D B

bnezdirectionysince

fastzdeterminationzof
Eheiriposition?

Restore 1nopera51e

C T _’ 2 (5%% ] =
 [moperabley

Dncezperzhoun

CL3.1-101

Orcezperznonn

Oncerperz:
pours

N

WOG STS Rev 1, 04/07/95

3.1.7-2
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Rod Position Indication

3.1.f8
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME

- it
X e tAT-heurs CL3.1-101
inoperabte—position
ndicators—have—been
moved—in—excess—of
Z4—steps—n-one
direction—since—the
+ast—determination—of
the-rod-s—position- R

——+tcontintedy

B—feontinvedy BZ2—Reduce—FHERMAL-POWER | 8-hours

to—=—S0%RH-

C. [ndicationg#foriotne C.1.1 Verify by Once per X3 1-108
demand position administrative means | 8 hours i
ndieator—per bank all £B3RPIs for the
inoperable for one or affected banki(s) are
more banks. OPERABLE.

AND
C.1.2 Verify RPIZGT#the Once per
most ‘withdrawn rod 8 hours
and the least
withdrawn rod of the
. affected bank{sp are
- < 12 steps apart.
|
C.2 ‘Reduce THERMAL POWER | 8 hours
1 to < 50% RTP.
WOG STS Rev 1, 04/07/95 3.1.7-3 Markup for PI ITS Part E
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ACTIONS

Rod Position Indication
-3.1.78

CONDITION

REQUIRED ACTION

COMPLETION TIME

D. Required Action and
associated Completion |D.1
Time not met.

Be in MODE 3.

6 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.1.78.1

Verify each £B3RPI agrees within E12} steps

CL3.1-101

Dnce

praorzto

Eriticality

BTterTeath

rede“1 7of

Eﬁﬁf N TA3.1-102

WOG STS Rev 1, 04/07/95

3.1.7-4
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LCO 3.1.368

APPLICABILITY:

.

PHYSICS TESTS Exceptions —MODE 2

K\,)} 3.1 REACTIVITY CONTROL SYSTEMS

3.1.388 PHYSICS TESTS Exceptions—MODE 2

3.1.3168

TA3.1-103

During the performance of PHYSICS TESTS, the requirements of

LCO 3.1.84, "[sothermalzMederator Temperature
Coefficient (IMTC)";

LCO 3.1.85, "Rod Group Alignment Limits”;

LCO 3.1.p6. "Shutdown Bank Insertion Limits";
LCO 3.1.56#. "Control Bank Insertion Limits": and
LCO 3.4.2, "RCS Minimum Temperature for Criticality”

CL3.1-82

£5313°F; and

@

TA3.1-111
a. RCS lowest loop average temperature is 2> B35
PA3.1-104
b. SDM is Withingthezlimitss prov1ded“1n?th§?COER"
gﬁggz—f%rﬁi%—ﬁk+kr TA3.1-77
THERMALE POWEREi SRL 5% ERTPY
TA3.1-105
MBBE—2-Dduring PHYSICS TESTSEimitiatedZiniMODER2.
TA3.1-106

WOG STS Rev 1, 04/07/95 3.1.8-1 Markup for PI ITS Part E



PHYSICS TESTS Exceptions —MODE 2

3.1.168

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SDM not within Tlimit. |A.l Initiate boration to 15 minutes
restore SDM to within
1imit.
AND
A.2 Suspend PHYSICS TESTS | 1 hour
exceptions.
B. THERMAL POWER not B.1 Open reactor trip Immediately
within Timit. breakers. .
C. RCS Towest loop C.1 Restore RCS lowest 15 minutes
average temperature loop average
not within limit. temperature to within
Timit.
D. Required Action and 1D.1 Be in MODE 3. 15 minutes
associated Completion
Time of Condition C
not met. '
WOG STS Rev 1, 04/07/95 3.1.8-2 Markup for PI ITS Part E
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PHYSICS TESTS Exceptions —MODE 2

3.1.168
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.388.1 Perform a CHANNEL OPERATIONAL TEST on power | Within—I2-hours
range and intermediate range channels per Pprior to
SR 3.3.1.7. SR 3.3.1.8, and initiation of
Table 3.3.1-1%. PHYSICS TESTS
TA3.1-107
SR 3.1.188.2 Verify the RCS Towest Toop average 30 minutes
temperature is > B35TES3HI°F.
PA3.1-104

RIZATINEI Ve fyETHERMALEPOWER ZiSHEED,ERTRY BOZiNULES
TA3.1-105
- SR 3.1.188.43 Verify SDM;iS 11;hff*tﬁ§§ﬂ1m1t§?§FoVTﬁed AN | 24 hours
: @,Eﬁ’DER”Z—i—ﬁ%—ﬁk+k ' o
' TA3.1-77

WOG STS Rev 1, 04/07/95 3.1.8-3.
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ACTIONS (continued) .
CONDITON REQUIRED-ACTION COMPHETION-TME

———Q—éeeﬁ%4ﬁaed%
B—THERMAL—POWER 0 B+—Reduce—FHERMALPOWER | T-hour
thin Timed : thin Yioor
BR
B2——Suspend-PHYSIES—FESTS | -hour
exceptions—

Frx - High—trip Newtron—Hix — High
oint 109 TP o bt
 above—the—PHYSIES-FEST ~—10%abeve—the
power—tevet- PHYSIESTHESTpower
tevet—orto
——bR <—00%RFP—whichever
is—lower-
—Pewer—Range—Nettron
Frux - High—Erip B8R
setpoints—>—00FRTP-

WOG STS Rev 1, 04/07/95 3.1.9x-2 Markup for PI ITS Part E




\_/  SURVEILLANCE REQUIREMENTS
SR—33-93+—VerifyTHERMALPOWER§5—<85%RFP- +-heur
SR—3-1-59-2—VerifyPowerRangeNevtron+Ftux - Hightrip | WithinS-heurs

setpoints—are—~—10¥—above—thePHYSIESTEST | prior—te |
power—tevel—and—~—90%RTP- inttiation—of
PHYSTESTESTS
SR—31-93—PerformSRI21-Fand-SR-3-22-1~ 12hotirs
. SR—3FH 94— VYertfy-SBMas—-63%nkH— 24—hotrs
N\
W
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SDM— F,.,—>—200°F
B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

[1A3.1-76

B 3.1.1 SHUTDOWN MARGIN (SDM) =+, ,—>—268<F

1PA3.1-121

BASES

BACKGROUND According to AECEGDC CRiteriasl7zandrz2826 (Ref 1, Ei6
findependentthe reactivity contro1 systems must be
providediwhiichzareredundant—and capable of holding the

CL3.1-122

reactor core subcritical fromzanyziotystandbyzorziot

hperat1ngwheﬁ—she%—GGWﬁ—uﬁder—ee%d conditions. Maintenance

of the SDM ensures that postulated reactivity events will
not damage the fuel.

SDM requirements provide sufficient reactivity margin to

ensure that acceptable fuel design limits will not be

exceeded for normal shutdown and anticipated operational
occurrences (A00s). As such, the SDM defines the degree of
subcriticality that would be obtained immediately following

the insertion or scram of all shutdown and control rods,
assuming that the single rod cluster Eontrolfassembly

of highest reactivity worth is fully withdrawngand PA3.1-123
Iﬁé*fue1”3ndﬁmoderatoretemperaturesﬁﬁréﬂﬁhan edg#;

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 R&d%Control—Red System
can compensate for the reactivity effects of the fuel and
water temperature changes accompanying power Tevel changes
“over the range from full load to no load. 1In addition, the

'Rod Control-Red System, together with the boration system,

- provides: the SDM during power operation and ‘is capab]e of
mak1ng the core subcr1t1ca] rapidly enough to prevent

-(Continued)
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SDM-T,,, > 200°F
B3.1.1

PA3.1-121

1TA3.1-76

\_/  BASES (continued)

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 all xenon burnout reactivity changes
and maintain the reactor subcritical under cold conditions.

During power operation, SDM control is ensured by operating
with the shutdown banks fully withdrawn and the control
banks within the Timits of LCO 3.1.57. "“Control Bank
Insertion Limits." When the unit is in the shutdown and
refueling modes, the SDM requirements are met by means of
adjustments to the RCS boron concentration.

APPLICABLE The minimum required SDM is assumed as an initjal condition

SAFETY ANALYSES  in safety analyses. The safety analysis (Ref. 2)
establishes an SDM that ensuresfspecified acceptable fuel
design limits are not exceeded for normal operation and

Wi AOOs, with the”assumpt1on of the h1ghest worth rod stuck
it -”-n ¥ o o g Vs

out on scram ] CL3.1-124

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

a. The reactor can be made subcritical from all operat1ng
cond1t1ons trans1ents and Design Basis Events

b. fThe react1v1ty trans1ents assoc1ated with postu]ated
‘accident conditions are controllable within -acceptable
- Timits (departure from nucleate boiling ratio (DNBR),
-+ fuel centerline temperature 1imits for AOOs, and
<280 cal/gm energy deposition for the rod ejection
vacc1dent) and

(continued)
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SDM—=T,,, > 200°F
B 3.1.1

PA3.1-121

TA3.1-76

\\,) BASES (continued)

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

ICL3.1-124

(MSLB) as desEribed~1n the accident analysis

(Ref. 2). The increased steam flow resulting from a pipe
break in the main steam system causes an increased energy
removal from the affected steam generator (SG), and
consequently gdrzthe RCSECOO1dOWH. This results in a

reduction of the reactor coolant temperature. The resultant
coolant shrinkage causes a reduction in pressure. In the
presence of a negative moderator temperature coefficient,
this cooldown causes an increase in core reactivity. As EHg
HMitialZRCS temperature decreases, the severity of an MSLB

=3

decreases until the MODE 5 value is reached. The most

Timiting MSLB-—with—respect—to—potential—fueldamage—before
&\‘) a—reactor—trip-ocetwrss is a guillotine break of a main steam

line inside containment initiated at the end of core life.
The positive reactivity addition from the moderator
temperature decrease will terminate when the affected SG
boils dry, thus terminating RCS heat removal and cooldown.
Following the MSLB, a pes%—%e+p—return to power may oceur;
however ﬁe—fue1 damage ¥a Zofatherretinnttos

ﬂgm1§§¢eeeuPs-as—a—Pesu%%—e#—%he—pes%—%raa—ee%aeﬁ—%e—

{CL3.1-124

(continued)
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SDM—T,,, > 200°F
B 3.1.1
. PA3.1-121 TA3.1-76
&_,} BASES (continued)
e——Startup-ofan—inactive-reactor—eootant—pump  [03.1-124
RePy—and
d—-Red—ejeetion-

taeh—of—these-events—is—diseussed-betow-

CIbEg NG EOTZCYCI ER(BOCYE

Mhesmos CEl i CiNo FacCi dents

the boron dilution gCcidentanatystsf~Elthe required SDM
defines the reactivity difference between an initial
subcritical boron concentration and the corresponding
critical boron concentration. These values, in conjunction
with the conf1gurat1on of the RCS and the assumed d11ut1on

mosfwi{m1t1h§’at the begihﬁ1ng of\boré 11fe when critical
boron concentrations are highest.

l ot ie_termingted] " bt Jevel CL3.1-124

(continued)
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SDM—T,,s > 200°F
B 3.1.1

PA3.1-121

TA3.1-76

U Bases (continued)

(continued)

SOM satisfies Criterion 2 of the-NREPotiey—Statementll

CERZ50236(E)(2)@a). Even though it is not directly TA3.1-76

observed from the control room, SDM is considered an
initial condition process variable because it is
periodically monitored to ensure that the unit is operating
within the bounds of accident analysis assumptions.

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

MHezCOLRFpriovides st e S hitdown: margin TG TementsaifThe
MSLB—Ref—2% and the boron dilution—Ref—3} accidents
(Refiz2)Fare the most 1imiting analyses that establish the

SDM FequirementSEnztieiCOlRvatue—ofthe—+€6. For
MSLB accidents, if the LCO is violated, there is a PA3.1-126

potential to exceed the-DNBR—Iimit—and—te—exeeed-10 CFR 100,
"Reactor Site Cr]ter1a " limits—Ref~—4>. For the boron

dilution accident, if the LCO is violated, the minimum
required time assumed for operator action to terminate
dilution may no longer be applicable. . CL3.1-127

APPLICABILITY ;In MODE 2 w1th keff <1, 0 and in MODES 38 and 4 5%
3 B -SDM requ1rements are- app11cab1e to prov1de suff1c1ent

(continued)

o
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SDM=T,,, > 200°F
suseems B 3.1.1

PA3.1-121

TA3.1-76

o/  BASES (continued)

negative reactivity to meet the assumptions of the safety

analyses discussed -above.—H-MOBE5—-5SBM—s TA3.1-76

addressed-by—+E8-3-3-2—"SHUTDOWN-MARGINSBMY — Toq
<2883 In MODE 6, the shutdown react1v1ty requ1rements
are given in LCO 3.9.1, "Boron Concentration.” ~In MODES 1

and 2EWIth7 K. 2150, 1he@SDMg”eﬁﬁﬁ?emeﬁt”¥§ﬁeé“fTEﬁ’Thetﬁe
COLREaTEYS ensured by complying with LCO 3.1.56. "Shutdown
Bank Insertion Limits," and LCO 3.1.FAFE:CONtTO1ZBaNK -

s

InsertionzlEmits. g

ACTIONS %
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 componentsgEandzthezprobability
L ofzaTdesion eSS nacEdent I DBA) ZoCCUrT NG TaUring CL3.1-128

EnisEEimezisuveryalon. It is assumed that

Gl B

ACTIONS Al (continued)

boration will be continued until the SDM requirements are
met.

In the determ1nat1on 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

poss1b1e the—beeeﬁ—eeneen%ea%%en—sheu%d—be—a—h&gh%y

 The operator shou]d borate with the best source ava11ab1e .

~ :'for the p]ant cond1t1ons . : .~ " |PA3.1- 129

(continued)

v
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SDM~T,, > 200°F
B 3.1.1

PA3.1-121

TA3.1-76

\_/  Bases

SURVEILLANCE SR 3.1.1.1

REQUIREMENTS
In MODES 1 and 2, SDM 1is verified by observing that the

requirements of LCO 3.1.56 and LCO 3.1.5%# are met. 1In the
event that a rod is known to be untrippable, however, SDM
verification must account for the worth of the untrippable
rod as well as another rod of maximum worth.

In MODEZRIWILHIK,FRHFLT0TANGIMODES 3, 4, and 5, the  [CL3.1-132
SDM 1is verified by Eﬁﬁﬁﬁ?{ﬁg‘tﬁéﬁRCS?b”?onwconcéﬁtfﬁfTbﬁ’to
ArSHItdowWnIBoTonIConcen ?ﬁfﬁ“ﬁ??éﬁﬁ'“éhéﬁfﬁtﬁ?Véﬁfhat%Wﬁ@

generated”b?“tak1nggﬁﬁtﬁfﬁﬁﬁﬁﬁ"tpee#efm+ﬁg—a—reae%+v+%y

ggﬁﬁTFﬁa?SDHHEE I CL3.1-132
§hﬁtdo n;, dmc€ontro1 bank pos1t1on
(continued)

_/
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BASES

SDM—T,,g > 200°F
B 3.1.1

PA3.1-121

TA3:1-76

SURVEILLANCE
REQUIREMENTS

SR_3.1.1.1 (continued)

c. RCS average temperature;

d. Fuel burnup based bn’gross thermal energy generation:[
e. Xenon concentration;Eard

f.  Samarium concentration:—and

gv———4se%hera%—%emﬁefa%uFeQeee##+eéeﬁ%r%{?E%.

this—eatertation-because—the—reactor—is JCL3.1-132

subertticat—and—the—fuettemperature—wittbe

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
concentrat1on analysis, and complete the Ebmpar1§bn

REFERENCES

i f‘ LS 2/2and
i,ﬁ%@ﬂ”avfgmg = U1x§;oﬁaﬁgszﬁﬂas CL3.1-122

S
;Vr“Terenced?ﬁﬁ*USAR“S”Efﬁonﬁi Z%G—GFR—SG——Aﬁpeﬁd%X—A—
B

2. . UF

(continued)
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PA3.1-121

SDM =Ty,

> 2
B3

TA3.1-76

00°
1
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Core Reactivity

B 3.1.p3
B 3.1 REACTIVITY CONTROL SYSTEMS
B 3.1.p3 Core Reactivity TA3.1-76
|PA3.1-121
BASES |
BACKGROUND According to AECZGDC Criténigrzr26, 6be-28, and 13 1122
6B6-2977and=30 (Ref. 1), reactivity shall be i

controllable, such that subcriticality is maintained under
cold conditions, and acceptable fuel design 1imits are not
exceeded during normal operation and anticipated operational
occurrences. Therefore, reactivity balance is used as a
measure of the predicted versus measured core reactivity
during power operation. The periodic confirmation of core
reactivity is necessary to ensure that Design Basis Accident
(DBA) and transient safety analyses remain valid. A large
reactivity difference could be the result of unanticipated
changes in fuel, control rod worth, or operation at
conditions not consistent with those assumed in the
predictions of core reactivity, and could potentially result
in a loss of 5HUTDOWN¥MARGIN”(SDMz;or violation of
acceptable fuel design Timits. Comparing predicted versus
measured core reactivity validates the nuclear methods used
in the safety analysis and supports the SDM demonstrations

(LCO 3.1.1, "SHUTDOWN MARGIN (SDM) —F,,——266°F") 1in TA3.1-76

ensuring the reactor can be brought safe]y to cold,
subcritical conditions.

When the reactor core is critical or in normal power
operation, a react1v1ty balance exists and the net
reactivity is zero. A comparison of predicted and measured
reactivity is conven1ent under such a balance, since ,
parameters are’ be1ng ma1nta1ned relatively. stable under
steady ‘state power cond1t1ons The positive reactivity
inherent in the core design is ba]anced by the negative
react1v1ty of ‘the -control components thermal feedback,
neutron - 1eakage and materials.in the core that absorb
neutrons such as burnable- absorbers - produc1ng zero net

(continued)
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Core Reactivity
B 3.1.83

PA3.1-121 TA3.1-76

BASES

BACKGROUND
(continued)

reactivity. Excess react1v1ty can be inferred from the
boron Tetdown curve ter—eriticat-beren—eurve}, which
provides an indication.of the soluble boron concentrat1on in
the Reactor Coolant System (RCS) versus cycle burnup.
Periodic measurement of the RCS boron concentration for
comparison with the predicted value with other variables

fixed prEStdbl€z(such as rod height, temperature, - pA3_1;134"

pressure, and power), provides a convenient method of
ensuring that core reactivity is within design expectations
and that the

calculational models used to generate the safety analysis
are adequate.

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

concentration.

When the-core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel
depletes,: the RCS boron concentration is reduced to decrease
negative- react1v1ty and maintain constant THERMAL -POWER.

The boron Tetdown curve is based on steady state operation
at RTP. Therefore, deviations from the predicted boron
Tetdown curve ‘may indicate deficiencies in the design
ana]ys1s def1c1enc1es in the calculational models, or

' abnorma1 core cond1t1ons and must be eva]uated

(continued)
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Core Reactivity
, B 3.1.B3
PA3.1-121 TA3.1-76
BASES
APPLICABLE The acceptance criteria for core reactivity are that the
U i e S T eI BT s e ST g e LHod S Far e Twithin

LheTexpectedinange zand stiatatheTc: céﬂ““ﬁ”tnﬁﬁﬁl Fmodels ~CL3;1-137'

Usedztorgenerates -

reae%+v*%y—ba%aﬁeeé¥ﬂﬁ¥%—eﬁsures—p%aﬂ%—epera%%eﬁ—%s
ma%ﬁ%a+ﬁed—w+%h%ﬁ—%he—assume%+eﬁs—e¥—the safety ana1yses

SAFETY ANALYSES

Accurate prediction of core reactivity is either an expl
or implicit assumption in the accident analysis evaluati

FaTE

icit
ons.

Every accident evaluation (Ref. 2) is, therefore, dependent

upon accurate evaluation of core reactivity. In particu
SDM and reactivity transients, such as control rod

Tar,

withdrawal accidents or rod ejection accidents, are very

sensitive to accurate prediction of core reactivity. Th
accident analysis evaluations rely on computer codes tha
have been qualified against available test data, operati
plant data, and analytical benchmarks. Monitoring
reactivity balance additionally ensures that the nuclear
methods provide an accurate representation of the core
reactivity.

Design calculations and safety analyses are performed fo
each fuel cycle for the purpose of predetermining reacti
APPLICABLE behavior and the RCS boron concentration requirements fo
SAFETY ANALYSES reactivity contro] during fuel depletion.
(continued)
The compar1son between measured and predicted initial co
reactivity provides a normalization for the calculationa
models used-to’ predlct core reactivity. If the measured
pred1cted RCS boron concentrations ‘for 1dent1ca1 .core
-conditions EaRIyEINItHE CyCle(Eap0serfactiveziall -

ese
t

ng

r
vity
r

re
1
and

fﬂﬁoWeredﬁzgngFPDFT a%—beg%aﬁ%ﬁg—ef—eye4e—%898%—do not

-|PA3.1-138

---agree; then.the assumpt1ons used -in the reload cycle
1fdes1gn ana]ys1s ‘or the calculational models used to pred
- soluble :boron requ1rements may not be accurate.. If -

1ct

"reasonab1e agreement between measured and pred1cted core

(contin

ued)
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Core Reactivity

B 3.1.23
- JPA3.1-121 TA3.1-76
" st
reactivity exists Eﬁﬁg,ggpﬁﬁheggxgggga%—eee,,then :

the prediction may be normalized to the measured PA3.1-138
boron concentration. Thereafter, any significant

deviations in the measured boron concentration from the
predicted boron letdown curve that develop during fuel
depletion may be an indication that the calculational model

is not adequate—fer—eere—burnatps—beyend—BOE, or that an

unexpected change in core conditions has occurred

The normalization of predicted RCS boron concentration to
the measured value is typically performed after reaching RTP
following startup from a refueling outage, with the control
rods in their normal positions for power operation. The
normalization is performed EdilyZintthercycleTat—BoEC

eenditions, so that core reactivity relative to . |[PA3.1-138

predicted values can be continually monitored and
evaluated as core conditions change during the cycle.

{ ) Core reactivity satisfies Criterion 2 of QL0ICER
H0736(C)(2) (i) —theNRE—PelHey—Statement.
LCO Long term core reactivity behavior is a result of the core

physics design and cannot be easily controlled once the core
design is fixed. :During operation, therefore, the LCO can
only be ensured through measurement and tracking, and
appropriate actions taken as necessary. Large differences
between actua] ‘and predicted core reactivity may indicate
that the assumpt1ons of the DBA and transient analyses are
no longer valid, or. that the uncertainties 1in -the fNuclear
fBesign mMethodse%egy are larger ‘than expected. A Timit on
the react1v1ty ba]ance of + 1% ak/k has been established
.based -on. eng1neer1ng Judgment A 1%vdev]at1on in reactivity
ffrom '

(continued)
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Core Reactivity
B 3.1.p3

PA3.1-121 - TA3.1-76

U Basss

LCO
(continued)

that predicted is 1arger than expected for normal operation
and should therefbre be evaluated.

When measured ‘core reactivity is within 1% ak/k of the
predicted value at steady state thermal conditions,:the core
is considered to be operating within acceptab]e design
limits. Since deviations from the 1imit are normally
detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between
measured and predicted values would be approximately 100 ppm
(depending on the boron worth) before the 1imit is reached.
These values are well within the uncertainty limits for
analysis of boron concentration samples, so that -spurious
violations of the 1imit due to uncertainty in measuring the
RCS boron concentrat1on are unlikely.

(_/  APPLICABILITY

The Timits on core reactivity must be maintained during
MODES 1 and 2 because a reactivity balance must exist when
the reactor is critical or producing THERMAL POWER. As the
fuel depletes, core conditions are changing, and .
confirmation of the reactivity balance ensures the core is
operating as designed. This Specification does not apply in
MODES 3, 4, and.5 because the reactor is.shut down and the
react1v1ty ba1ance is not changing.

In MODE 6, fue] 1oad1ng resu]ts in a cont1nua11y changing
core react1v1ty -Boron concentrat1on requirements

(LCO 3.9.1. "Boron Concentration") . ensure that fuel
movements- are’ ‘performed within ‘the bounds of the- safety
analysis. . VEFIfiCation o measured Coresreac reactTVTt§g~S

- BEE2ILY Aﬁ—SBM—demeﬂs%Pa%+eﬁ—1s required during the ez 1-141

first: startup fo11ow1ng operat1ons that could have

. altered. core- react1v1ty (e.g., fuel movement contro]lrod
' rep1acement contro1 rod shuff11ng)

(continued)

N\
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Core ReactiVity

B 3.1.p3
IpA3.1-121 17A3.1-76
BASES
ACTIONS A.land A2

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

Completion Time of FZdays72—hetrs is based on the TA3-1'79

Tow probab111ty of a DBA occurring dur1ng this

period, and allows sufficient time to assess the physical
condition of the reactor and complete the evaluation of the
core design and safety analysis. :

Following evaluations of the core design and safety
analysis, the cause of the reactivity anomaly may be
resolved. If the cause of the reactivity anomaly is a
mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS
boron concentration requirements may be performed to
demonstrate that core reactivity is behaving as expected.
IT an unexpected physical change in the condition of the
core has occurred, it must be-evaluated and corrected, if
possible. If the cause of the reactivity anomaly is in the
ca]cu]at1on technique, then the calculational models must be

revised-to’ prov1de more accurate pred1ct1ons If any of

these results are demonstrated, and it is concluded that the ;
reactor core-is acceptab]e for continued operat1on ‘then the

. _boron letdown curve: ‘may be renormalized and power .operation
-may . cont1nue SIf operat1ona] restriction or ‘additional SRs

~are necessary to ensure the reactor core is acceptab1e for
‘lcont1nued operat1on ‘then they must be def1ned ’

(continued)
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BASES (continued)

Core Reactivity
B 3.1.23

PA3.1-76 PA3.1-121

ACTIONS A.1 and A.2 (continued)
The required Completion Time of Egﬁays¥2—heufs is  |TA3.1-79
adequate for preparing whatever operating L
restrictions or Surveillances that may be requ1red to a11ow
continued reactor operation.
B.1
If the core reactivity cannot be restored to within the
1% ak/k 1imit, the plant must be brought to a MODE in which
the LCO does not apply. To achieve this status, the plant
must be brought to at least MODE 3 within 6 hours.—Fthe
SBM—for-MBBE—3—is—not-met-—then—the-boration
required-by-SR-3-+-1-1twottd-ocewr~ The allowed PA3.1-143
Completion Time is reasonable, based on operating
experience, for reaching MODE 3 from full power conditions
in an orderly manner and without challenging plant systems.

SURVEILLANCE SR_3.1.923.1

REQUIREMENTS

fhn1t1é1§ﬁhec‘”6ﬁ**6%é§c”ﬁﬁ1t“o‘§§§ﬁ';ﬁes1 aﬁfﬂﬂ”tnon33 i

Zthat

|pa3.1-81

tﬁfﬁhf§§iﬁ§”MODE?1%asx i

eginmi 20 éC-C é”IBUCTQ

»T;Core react1v1ty is. ver1f1ed by per1od1c compar1sons of
“measured and pred1cted RCS boron concentrations. -The

comparison is made, considering that other core conditions
are fixed or stable, including control rod position,

- WOG STS Rev 1, 04/07/95 | B 3.1.2-7 Markup for PI ITS Part E
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BASES (continued)

Core Reactivity
B 3.1.23

PA3.1-76 PA3.1-121

SURVEILLANCE
REQUIREMENTS

BR:;"%?V
HR
=

272 (OS]

moderator temperature, fuel temperature, fuel depletion,
xenon concentration, and samarium concentration.—Fhe-

[pas.1-81

ﬁmggcato”jg QPTR: = ZpromptEindicationzof
Bnzanomalys The SR is mod1f1ed by @woa Notes NOotedl
g;tat’”e’él'thatﬁth‘”e?SR*"lsa ZLOZDEED ;fé“r"m‘é”d?’é’fté“i‘;?ﬁﬂ
EEPDTE 2 1nd1cates that the normalization of
pred1cted core. reactivity to the measured value fiaymust
take place within the first 60
<EFPDy after each  fuel loading. This allows sufficient
time for core conditions to reach steady state, but
prevents operation for a large fraction of the fuel cycle
without establishing a benchmark for the design

calculations.—The—reguired—subsequent—Freguency—of—31—EFPD+
foHowing—the—inttial—60-EPb—after——entering-MobE—i5s
geeeptabte—based-on—the—stowrate—ofcorechanges—due—to

REFERENCES

CL3.1-122

2.
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BASES

&~,)' B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.84 [SCtiENaIMederator Temperature Coefficient (IMTC) a3.1

IMTC
B 3.1.84

CL3.1-82

-76

PA3.1

-121

BACKGROUND

According to AECEGDC Criterion:sit (Ref. 1), the

CL3.1-122

reactor core and its interaction with the Reactor

Coolant System (RCS) must be designed for inherently
power operation, even in the possible event of an ac
In particular, the net reactivity feedback in the sy
must compensate for any unintended reactivity increa

The [iodeTatortemperaturecoef BTNt (MTCY relates
in core reactivity to a change in reactor coolant

stable
cident.
stem
Ses.

a change

temperature (a positive MTC means that reactivity increases

with increasing moderator temperature; conversely. a
negative MTC means that reactivity decreases w1th in
moderator temperature). [HEZITCHiSTdEfinEdTasTLhe

reactQV1tnghangeﬂassoc1ated~w1t“Eﬁ?ﬁﬁﬁ"ﬁthangem~n

creasing

£heT

mdﬁerator and’fﬂé?”fémﬁﬁ“”t'reS% “Essé't””W CL3.1-144

The reactor is designed to operate with a negative IMTC over
the largest possible range of fuel cycle operation.

Therefore, a coolant temperature increase will cause
reactivity decrease, so that the coolant temperature
to return toward its initial value. Reactivity increases

that cause a coolant temperature increase will thus be self
limiting, and stable power operation will result.

a
tends

MTC values are pred1cted at selected burnups during the

safety evaluation analysis and are confirmed to be
acceptable by measurementszat«begﬁnning‘"z¢_yc,E

PA3.1-146

(continued)
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[MTC
B 3.1.84

U/ BASES

[(BOGY. Reactor-Beth—initiat—and retead—cores are
designed so that the-beginning—ef—eycte <BOCr EMIC 1is CL3.1-146
less than zero when THERMAL POWER is at RTP. The actual

value of the [MTC is dependent on core characteristics, such
as fuel loading and reactor coolant soluble boron
concentration. The core design may require additional fixed
distributed poisons to yield an IMTC at BOC within the range
analyzed in the plant accident analysis. The end of cycle
(EOC) MTC is also Timited by the requirements of the

accident analysis. Fuel cycles that—are—designed—te—achieve
high-burnups—or—that—have—changes—to—other—characteristies

are evaluated to ensure that the [MTC does not exceed the
£66-11imits.

The Timitations on IMTC are provided to ensure that the
value of MICthis—eoeffictent remains within the Timiting
conditions assumed in the UFSAR accident and transient
analyses.

N

BACKGROUND Hthe+£0-Hmitsare—notmet—the—unit—response

during PA3.1-147
(continued) } ' - i

Rear—the—end-of—the—fuel-eyele-are—adequate-to-confirm |PA3.1-148

(continued)

N
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BASES

[MTC
B 3.1.B4

APPLICABLE
SAFETY ANALYSES

The acceptance criteria for the specified [MTC are:

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

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

The [JFSAR—Ehapter—35 (Ref. 2)+ contains analyses of
accidents that result in both overheating and overcooling of
the reactor core. MIC is one of the controlling parameters
for core reactivity in these accidents. Both the most
positive value and most negative value of the MIC are
important to safety, and both values must be bounded.

Values used in the analyses consider worst case conditions
forEtHezCyclesexposurezbeingzevaluated to ensure that the

Rt et

accident results are bounding—Ref—33.

The consequences of accidents that cause core overheating
must be evaluated when the MTC 1is positiveE(iZe=RUpPeEn
1Mty . Such accidents include the rod w1thdrawa1 transient

from e1ther zero—Ref—43} or RTP, Jeoss—eofmain CL3.1-151
feedwater—tow—and loss of forced reactor coolant -

flow. The consequences of accidents that cause core
overcooling must be evaluated when the MTC 1s negative
Such acc1dents 1nc1ude Eﬁwﬁm 1§§”te mﬁh\.

In order to ensure a bounding accident analysis, the MTC is
assumed to be its most Timiting value for the analysis
conditions appropriate to each accident. The bounding value
is determined by considering rodded and unrodded conditions,

(continued)
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MMTC
B 3.1.54

BASES

APPLICABLE whether the reactor is at full or zero power, and whether it
SAFETY ANALYSES s the BOC or EOC 1ife. The most conservative combination
(continued) appropriate to the accident is then used for the analysis
(Ref. 2).

reaches—approximately 388 -ppm—Themeasured—value o3 i0s

MTC satisfies Criterion 2 of [03CFRE50Z36(E)I () iTTthe—NRE
Potiey-Statement. Even though it is not directly observed
and controlled from the control room, [IMTC is considered an
initial condition process variable because of its dependence
on boron concentration.

LCO LCO 3.1.84 requires the IMTC to be within specified limits
of the COLR to ensure that the core operates within the
assumptions of the accident analysis. During the reload
core safety evaluation, the MIC 1is analyzed to determine
that its values WildZremain within the bounds of the

original accident analysEts during operation.

Assumptions made in safety analyses require that the IMTC be
less positive than a given upper bound and more positive
than a given lower bound. The [IMTC is most positive at BOC:
this upper bound must not be exceeded. This maximum upper
Timit USUal1¥Zoccurs at BOC, all rods out (ARO), hot zero
power conditions. At EOC the JIMTC takes on its most
negative value, when the Tower bound becomes important.

This LCO exists to ensure that both the upper and lower
bounds are not exceeded.

(continued)
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BASES

HTC
B 3.1.B4

LCO
(continued)

During operation, therefore, the conditions of the
LCO can only be ensured through measurement. The PA3.1-157
Surveillance checks at BOC ang—E6€-on [MTC provide§
confirmation that the IMTC is behaving as ant1c1pated gnd
Fdgbewithin el amTtSeata 0 ERTP N2 FandzrE0ce

that the acceptance criteria are met.

CL3.1-154

The LCO establishes a maximum positive value that

cannot be exceeded. The BOC positive 1imit and the EQOC
negative 1imit are established in the COLR to allow
specifying Timits for each particular cycle. This permits
the unit to take

advantage of improved fuel management and changes in unit
operating schedule.

PA3.1-147

whcrcan d a0 FtoTa T OSSO T tHERTUe 12e T a’da\rﬁ“"ﬁ"‘tgg CIAA

APPLICABILITY

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

In MODE 1, the Timits on [IMTC must be maintained to ensure.
that any accident initiated from THERMAL POWER operation
will not violate the design assumptions of the accident
analysis. In MODE 2 with the reactor critical, the upper
Timit must also be maintained to ensure that startup—and
suberttieat accidents (such as the uncontrolled FoUTCIUSTER

CONtTOIEONTROL—ROP—assembly—or—group—withdrawal) will not

-violate the assumptions of the accident analysis. The lower

[IMTC Timit'must be maintained in MODES 2 and 3, in addition

(continued)
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IMTC
B 3.1.54

\_  BasEs

to MODE 1. to ensure that cooldown accidents BEZEQCEwill not
violate the assumptions of the accident ana]ys1s€”1ncé?TTG
becomesForEnegati Ve ras sthereye | ez burnup Eincreases rands
BCS’boron concentrationzisTreddced. In MODES 4, 5 and 6.
this LCO is not app11cab1e since no Design Basis Accidents
using the MIC as an analysis assumption are initiated from
these MODES.

¥

ACTIONS Al

PA3.1-158

If the UpPEREBOCIMIC 1imit is violatedZatzBOG,
administrative withdrawal 1imits for contro] banks must be

established to maintain the MTC within its TimitsEingthe
ffULUFE. The [IMTC becomes more negative with control bank
insertion and decreased boron concentration. A

Completion Time of 24 hours provides enough time PA3.1-159
for evaluating the IMTC measurement and computing
the required bank withdrawal Timits.

Tﬁéicontrolgrods*éfjgma1ntaﬁned WithinEtHeradministrative
Qrthdrawaizﬂ1m1t“§ﬂnt11wafs‘b%éﬁﬁéﬁt“ﬁéﬂ“*?atﬁon etz 1-156
Vel fiesatiatEl T CEnasTbeenzrestored Wi tHE SRl amites

cycle burnup is increased, the RCS boron concentrat1on will
be reduced. The reduced boron concentration causes the MTC
to become more negative. Using physics calculations, the
time in cycle life at which the calculated EMTC will meet
the LCO requirement can be determined. At this point in
core life Condition A no longer exists. The unit is no

(continued)
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[MTC

B 3.1.B4
BASES
longer in the Required Action, so the administrative
withdrawal 1imits are no longer in effect.
ACTIONS B.1
(continued)

If the required administrative withdrawal 1imits at BOC are
not established within 24 hours, the unit must be brought to
MODE 2 with ke < 1.0 to prevent operation with an MIC that
is more positive than that assumed in safety analyses.

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

C.1
Exceeding the EOC IMTC Timit means that the safety analysis

assumptions for the EOC accidents that use a bounding
negative MTC value may be invalid. If §t=isTdetermined

ﬁﬁr1ﬁ§“PHYSICS“TESTS$thmf%the EOC IMTC Faluemwill

EXceedithermostinegatives :11m1t“3g§c1T1edgiﬁ”the PA3.1-84
COLR”“th€”§§Téty”%nalysls;_nd "COreZdesTan=mustzbe
rezevaluatedsprior f‘b“‘%i‘r‘"éacm‘“ﬁ‘g”“gthe”%“é*‘tr‘iVa“le‘“‘t?éﬁ’é‘ﬁ:‘:ﬁéﬁ”

Todszout %TARO)gboron@poncent””fﬁon 05

af”ﬁﬁ§?5t1o TnearztNEZEOCETEnding

i 00ZppmEl LETSTSUT HicTent s CoZpreventsEqe
NezaccidentzanalysiseMIC

DperatioNEa ORI belowTth Tte

assumptionsiHmit—is—exceeded—the—plant—must—be-brought—te

(continued)
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[MTC

B 3.1.B4
U easts
] s . op] withotd
ehatHengingptant—systems—
mp @téa  |PA3.1-84
asﬁ7§?h3wnecessarygto

at=thezp, TONSTWHETE
oﬂ?d”ﬁ””belowgthé”mostfh:g5t1V§@|1m1t spec11ﬂedﬂan

‘xthe@cbneﬁﬂesngﬂ§3ﬁ6§§§féﬁz
Ji NequivaTentERTREAROZDOTON

giﬁghedre evaluat1on%0T¥tﬁ€;§5TEt éﬁnalySW C

PA3.1-84

: 1me“thé§ﬁ1§”tﬁm'sf”be
z rnLond1t1onﬁﬁ“”Wﬁ”Eﬁ“th SLCOTTequiTEments
1 ,d”ﬁtﬁT§V§”TﬁT”fﬁfﬁtu§ﬂ§tﬁ§?ﬁ1ant“mﬁ§ﬁ
ez rﬁﬁﬁhtﬁfﬁ”MODfﬁhﬁwftﬁi‘Q;JQ“‘ aalnexdl1owed
comﬁ1etﬁﬁ”%TTﬁ§%T§”*é§§6ﬁaBié?ﬁbased«onxopéFEtfﬁ“

ncerEfon reachf”f’ihéﬁ§§§H1red;MODE“Tro vf*11&gowe;
Qggg1t1”ﬁ§daﬁ@§ﬁ?6Faéiﬂa@
plantEsystemsy

SURVEILLANCE SR 3.1.84.1
REQUIREMENTS

(continued)
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IMTC

B 3.1.B4

BASES
This SR requires measurement of the IMIC at BOC prior to
entering MODE 1 1in order to demonstrate compliance with the
most positive IMTC LCO. Meeting the Timit prior to entering
MODE 1 ensures that the 1imit will also be met at higher
power levels.
The BOC IMTC value for ARO will be 4nferred—from
+sothermart—temperature—coefficienttmeastrements CL3.1-161
obtained fromiméasurementsiduring the physics tests
after refueling. The ARO value can be directly compared to
the BOC IMTC Timit of the LCO. If required. measurement
results and predicted design values can be used to establish
administrative withdrawal 1imits for control banks.
MeasurementEofEthe sl CratEthebeginmingzo fEthe sfie] PA3.1-148
CycleEsTadequatentoTconiTmEthatatie I TCIrenains
Withinzi tsTupperzlimits

SURVEILLANCE SR _3.1.84 2-anrd-SR—3—31-4-3

REQUIREMENTS

(continued) THiSESRIrequiTES sMeasurenentiofElICcT

exceeding 1705 ERTPEaT ter e ach T e U1 ing:
CONfiTmIConp A ance Wi that e F7 0% FRT PALICE M

Frequencyzofa0ncerarter eacizrefue)inggpriorsto
THERMALZ POWERTEXCEed TNg 7 02 FRT PEFeNSUNESEL eI T LEWT 1 1 EbE

CL3.1-161

metEpriorstozbeing Tapplicablestn—simitar—fashion—the—+£0
l e that ihe MTE boo] ivethan i es o

(continued)
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IMTC
B 3.1.B4

pimesns e et

SEPHiOnELo
OrderELo PA3.1-84
tonﬁ rm Comph nceé 'Jthgt'h”"’afrﬁb”s”t‘*ﬁ:'gﬁt1vegﬁ ”LCO“%?s“Meet‘Iﬁ"

NS LM LT prior Lo TEXCEed NG E/.0% SRTPIEE ens“ﬁ“res%that?*th“é‘%]_{’m‘“f]

Wil 1T S0 3bE e tTatEE0CT

ThexITCEval ue"fﬁF”EOC”i‘s“"‘dem VedZfromstiea1 1T OWzpowen
PHYSTCSETEST Fisacalculated g“us*mg*"’the
PredictedIEOCEITCE Sl :
differencerbetwe:

PrEdicted E0CEVAlT é.:- "§%"m recﬂy%"(”:‘ﬁrﬁba'“"f"é‘d"’t"”?th

e@most

d We%’é’t‘ab’]ﬁ’s“hed”ﬁ'ﬁ?‘th"’é‘?CleRgt gensﬂiﬁ’e"fth""a“ﬁ

[EGativeTEOCT
EhezpredictedE0CInegativesITCIval e

1SAWI LTI NEENEESaTety

a1 Y51 STasSUMpLIONST
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[IMTC
B 3.1.B4

Y BASES

REFERENCES 1. AECEGETeTalEDESiGMiCHi e A OrENIC] SarPower R it

e Criterion?8 Ze sSsued STorEcomment

ConstructionzPermitss

DOV 0TE1 967 FFasTreferenced BinEUSARESEC T on

[3210-EFR-50-—AppendixA—GDe—1t. Cl3.1-122

2.  UFSAR, SECLiDnsChapter IATATANGIIATSEIST.

Y
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Rod Group Alignment Limits
B 3.1.85 .

N2 B 3.1 REACTIVITY CONTROL SYSTEMS TA3.1-76

CL3.1-162
CL3.1-163

B 3.1.45 Rod Group Alignment Limits

BASES

BACKGROUND The OPERABILITY (fEe.g~, trippability) of the TA3.1-86
shutdown and control rods is an initial assumption
in all safety analyses that assume rod insertion upon
reactor trip. Maximum rod misalignment is an initial
assumption in the safety analysis that directly affects core
power distributions and assumptions of available SDM.

The applicable criteria for these reactivity and power
d1str1but1on des1gn requ1rements are QEC?GDC CL3.1-122

, and 10 CFR 50.46+
W, E%gh%—wa%e%—Nue%ear—Pewer—P%aﬁ%si (Ref. 2).

Mechanical or electrical failures may cause a control o] TA3 1-164
ShutdowrErod to become inoperable or to become m1sa11gned il

from 1ts group. €entretRrod 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,
eeritrot—rod alignment and OPERABILITY are related to core
operation in design power peaking 1limits and the core design
requirement of a minimum SDM.

TA3.1-1
Limits on eentretrod alignment ﬁﬁﬁ%UPERABIEﬁTY”have been 3 o4

established, and a1l rod positions are monitored and PA3.1-166

controlled during power operation to ensure that the
power distribution and reactivity 1limits defined by the
design power peak1ng and SDM Timits are preserved.

(continued)
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Rod Group Alignment Limits
B 3.1.B5

BACKGROUND
(continued)

Rod cluster control assemblies (RCCAs), or rods, are moved
by their control rod drive mechanisms (CRDMs). Each CROM

moves its RCCA one step (approximately % inch) at a time,
but at varying rates (steps per minute) depending on the
signal output from the Rod Control System.

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

frehst iy

and at—teast-two shutdown banks.

The shutdown banks are maintained either in the fully
inserted or fully withdrawn position. The control banks are
moved in an overlap pattern, using the following withdrawal
sequence: When control bank A reaches a predetermined
height in the core, control bank B begins to move out with
control bank A. Control bank A stops at the position of
maximum withdrawal, and control bank B continues to move
out. When control bank B reaches a predetermined height,
control bank C begins to move out with control bank B. This
sequence continues until control banks A, B, and C are at
the fully withdrawn position, and control bank D is
approximately halfway withdrawn. The insertion sequence is
the opposite of the withdrawal sequence. The control rods
are arranged in a radially symmetric pattern, so that
control bank motion does not introduce radial asymmetries in
the core power distributions.

The axial posit1on of shutdown rods and control rods is

- indicated by two separate and independent

phdicationssystems, which are the pBank @Pemand pPosition
ﬂ%nd1cat1on—5ys%em (OsuallyEther eemmeﬁ4y-ea44ed—group step

(continued)

WOG STS Rev 1, 04/07/95 B 3.1.4-2 Markup for PI ITS Part E




/

Ul

Rod Group Alignment Limits
B 3.1.B5

BASES

counters) and the [idiVidid]bigitat Rod Position Indication
(BRPI) System.

The pBank dBemand pPosition fiIndication System-counts the
pulses from the rod control system that moves the rods.
There is one step counter for each group of rods.
Individual rods in a group all receive the same signal to
move and should, therefore, all be at the same position
indicated by the group stép counter for that group. The
PBank @Bemand PPRosition fiIndication System—is considered
highly precise (£ 1 step or + % inch). If a rod does not
move one step for each demand pulse, the step counter will
still count the pulse and incorrectly reflect the position
of the rod.

The BRPI System provides a highly fEliab]éacenrate
indication of actwat—eontret—rod position, but at a lower
gccurdcypreeiston than the step counters. This system is
based on inductive analog

signals from a series of coils spaced along a hollow

tube TA3.1-164

" | ondict ST bl

+5—six—=steps. [THEERPIE §ystemﬁﬁ’3desT§ﬁéd$Wﬁthaan CL3.1-168

ﬁ'écurac JRofE5% Z(approXimately teps)EafEruliizrod
EIlereraresinaccuraciess rgs1hgTTrom§the$normal

g:;geyo aééﬁTant¥T§mberat reg a.1atiﬁﬁ?frdm’hotﬁﬁﬁﬁf36Wﬁ”to

BACKGROUND ~ acetraey—with-an-effective—cetl-spacing-of - AS.1-164

B tneertatty—s——12-steps—F-5—inches) With an

(continued)
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B 3.1.45

BASES

indicated deviation of 12 steps between the group step

counter and BRPI, the maximum deviation between CL3.1-168

actual rod position and the demand pos1t1on cou]d be i

24 steps or 15 1nches tethes %

Eﬁgﬁégg‘“
APPLICABLE Control rod misalignment accidents are analyzed 1in the

SAFETY ANALYSES

safety analysis (Ref. 3). The acceptance criteria for
addressing control rod inoperability or misalignment GSSUFE

are-that: | CL3.1-137

a. There Hr€zbe no violations of:

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

b. The core remains subcritical after accident
transients.

Two types of misalignment are distinguished. During
movement of a control rod group, one rod may stop moving,
while the.other rods in the group continue. This condition
may cause excessive power peaking. The second type of
misalignment occurs if one rod fails to insert upon a
reactor trip and remains stuck fully withdrawn. This
condition requires an evaluation to determine that
sufficient reactivity worth is held in the control rods to
meet the SDM requirement, with the maximum worth rod stuck
fu]]y w1thdrawn ' :

(continued)
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B 3.1.45

[hezsafetys
regardilg to—static rod misalignment {RefF—4—-Hith CL3.1-137

conrtrotbanks—at

S X it ) .
theth ;“SE'E'B“ lnmfﬁs' one Ezﬁf ?‘ ?”aljf'i ?e?s'?F's Ehe.
The—second—type—of—anatysis—considers the case of a
completely withdrawn single rod from a bank inserted to its
insertion
limit. Satisfying limits on DNBRdeparture—fromntcteate
bl

APPLICABLE
SAFETY ANALYSES
(continued)

ratie in-both—of—these EliiSZcases bounds the situation when
a rod
is misaligned from its group by 2412 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 |CL3.1-137

with the maximum worth RCCA atse—fully withdrawn
(Ref. B5).

The Required Actions in this LCO ensure that either
deviations from the alignment limits will be correctediEtliat
themz1nearﬁheatvrate§”1LHR§3§aré?ﬁ6tssiﬁﬁTfTéﬁﬁtTymaff““ted$
or that THERMAL POWER will be adjusted so that excessive
local +inear—heat—rates—€LHRs> will not occur, and that the
requirements on SDM and ejected rod worth are preserved.

Continued operation of the reactor with a misaligned control
rod is allowed if the heat flux hot channel factor (Fy(Z))

and the nuc]ear enthalpy hot channe1 factor (F¥
- by &) [B1-197

verified to be w1th1n their 1imits in the COLR and the
safety .analysis is verified to remain valid. When a control
rod is m1sa11gned— the §§§ﬁm”‘§b erxdT”t?ﬁﬁﬁfﬁ u”€ﬁ“Tﬁ

(continued)
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Rod Group Alignment Limits
B 3.1.85

LCO

eadrant i T | .

Therefore, the Timits may not preserve the design peaking
factors, and Fy(z) and F¥ must be verified directly by
incore mapping. Bases Séction 3.2 (Power Distribution

Limits) contains more complete discussions of the relation
of Fo(Z) and F, to the operating 1imits.

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 LQZCERES0Z36(CII2Y TN Tthe

HRE-Petiey-Statement, TA3.1-86

The Timits on shutdown or control rod alignments ensure that
the assumptions in the safety analysis will remain valid.
The requirements on EONtrO1ZETOdZO0PERABILITY ensure that upon.
reactor trip, the assumed react1v1ty,w111 be available and
w111 be 1nserted The §§ﬁ§§613F6650PERABILITY requirements

?“aU1rement5g h1cha4se ensure that the RCCAs and banks
maintain the correct power distribution and rod alignment.
ez réa“'OPERABIL”Ia
rodawillEfullysing

YETequireie “’htgls;?s at“‘l"s’f i ed“:f)"r"c’i’\‘ﬁ‘ded’th‘”e“

CL3.1-87

‘a11U?§§jﬁﬁhﬁ%;fﬁa
FESUItEIArOd I ToneT bmt

1EE10 ::zngnmentffeﬁﬁﬁ FementsZare Isatasfied; whehggnd1v1dual
ﬁ”fd”1erod‘ﬁ6§TfT6ﬁ§' TE: W1th1nzgg§§teﬁ§?bf¥theﬁﬁ:g?“ﬁb =StEp
EﬁﬁﬁtEﬁﬁﬂemahd”“hslthn when?the”aemands os1t10n&a”“betWE““

‘The requirement to_maintain the rod alignment to within plus

(continued)
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Rod Group Alignment Limits
B 3.1.85

LCO
(continued)

oupEs tepzcounterzdemand
positioN=ZISEhE Talzands TepsZis conservative. The
m1n1mum m1sa11gnment
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 LHRs, or unacceptable
SDMs, all of which may constitute initial conditions
inconsistent with the safety analysis.

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 1is 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 a]ignment limits do not apply
because the control rods are [iorfiallyabottomed and the
reactor is shut down and not produc1ng fission power.

In the shutdown MODES, the OPERABILITY of the TA3.1-76

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) —F.,——286=F." for SDM in
MODES 3, 4, and 5 and LCO 3.9.1, "Boron Concentration," for
boron concentration requirements during refueling.

ACTIONS

Al.land Al1.2

TA3.1-86

When one or more rods arefiNOperableEizem

untrippable).. there is a possibility that the requ1red
SDM may be adversely affected. Under these conditions, it

(continued)
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is important to determine the SDM, and if it is less than

the required value, initiate boratjon until the
required SDM is recovered. The Completion Time of PA3.1-171

1 hour is adequate for determining SDM and, if necessary,
for initiating—emergeney boration and restoring SDM.

In this situation, SDM verification must include the worth
of the untrippable rod, as well as a rod of maximum worth.

A2

TA3.1-86

If the [inoperableuntrippable 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
ACTIONS A.2 (continued)

K\,/' this status, the unit must be brought to at least MODE 3
within 6 hours.

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

PA3.1-88

(continued)
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ACTIONS

B.2-1.1 and B.2-1.2

With a misaligned rod, SDM must be verified to be within
1imit or boration must be initiated to restore SDM to within
Timit.

In many cases, realigning the remainder of the group to the
misaligned rod may not be desirable. For example,
realigning control bank B to a rod that is misaligned

15 steps from the top of the core would require a
significant power reduction, since control bank D must be
moved fully 1in and control bank C must be moved in to
approximately 100 to 115 steps.

Power operation may continue with one RCCA trippable but
misaligned, provided that SDM is verified within 1 hour.

B.2-1.1 and 8.241.2 (continued)

The Completion Time of 1 hour represents the time necessary
for determining the aetwal-unit SDM and, if necessary.
aligning and starting the necessary systems and components
to initiate boration.

(continued)
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CL3.1-89

For continued operation with a misaligned rod, RHP-must-be

hot chaﬁne] factors (Fo(Z) and F%,) must be verified within
11m1tssorgr§“”ton< owerymus«&be$redﬁ“éﬁ SDMImOSY

Fiy are within the requ1red 11m1tsgi&hm;;%

Br2alF27ands SR“8”2$?”II ensures that current

operat1on at 75%-RTP with a rod misaligned is not CL3.1—89
resulting in.power distributions that may

invalidate safety analysis assumptions at full power. ~ The
Completion Time of #2 hours allows sufficient time to obtain

flux maps of the core power distribution using the incore

flux mapping system and to calculate Fo(Z) and FY,.

(continued)
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= Jor3.1-89

goﬁﬁdt1oﬁégcfnfchange“WTtﬁgtA.e ;
SDME S rEqUiTed T AT ETequUencyEo:
EnsureZthisSErequiremen ﬁcdﬁt;nﬁé§¥fﬁﬁb

egmeﬁﬁ

Once current conditions have been verified acceptable, time
is available to perform evaluations of accident analysgts to
determine that core 1imits will not be exceeded during a

Design Basis Event for the duration of operation under these
conditions. ﬂlf%ﬁﬁETﬁentﬁﬁﬁﬁﬂy”e§?bré?éﬁted?Tﬁ

Sty beFadverse | yrat fected wil1Ebe TA3.1-164

éV;TU”tedﬁfﬁ?éﬁ§ﬁ?e%:ﬁ“f%tﬁ"“ﬁﬁé1&“ﬁ§¥?é”ﬁ1ts

Fémaf*ﬂrﬂ1d%f0n;fﬁ**ﬂﬁ"at1on TofFcontinuedIoperati GnInden

A Completion Time of B05 days is sufficient CL3.1-89
time

to obtain the required input data and to perform the
ana]ys1s§§ﬁ“?§ﬁjﬂ”t#,, X ‘

(continued)

WOG STS Rev 1, 04/07/95 - B3.1.4-11 Markup for PI ITS Part E



N\

BASES

Rod Group Alignment Limits
B 3.1.85

ACTIONS
(continued)

WhenERequiITEdEACEI NS TEanmot ,
“.*fd“ﬁﬁlet1ong;1,ewié TON T EEmusSt=besbrol t07a|TA3.1-172

W NEinEw HTEHe ﬁLCG”FéhHTF@ﬁ@“tsgﬁF“
~,o¢ach1”VV*ThlswfjﬁtA T g 'ﬁgma§ﬁ§§§

ﬂwstr1bUt10nsﬁmmM
feasonabless 70Nz oper
MODE"B‘IifF*”mem”I%*O’Wéﬁ ,
condTtionSEINZanzorderly:
plantysystenss

DE.1.1 and DE.1.2

More than one control rod becoming misaligned from its group
average position is not expected, and has the potential to
reduce SDM. Therefore, SDM must be evaluated. One hour
allows the operator adequate time to determine SDM.
Restoration of the required SDM, if necessary, requires
increasing the RCS boron concentration to provide negative
reactivity, as described in the Bases for LCO 3.1.1. The
required Completion Time of 1 hour for initiating boration
is reasonable, based on the time required for potential
xenon redistribution, the low probability of an accident
occurring, and the steps required to complete the action.
This allows the operator sufficient time to align the

required valves and ATHiatEIbORALIONSstart—the—borie—aeid [CL3.1-173

ptfps. Boration will cont1nue until the requ1red SDM s
restored.

If more than one rod is found to be misaligned or becomes

misaligned because of bank movement. the unit conditions |cL3.1-174

fall outs1de of the acc1dent ana1ys1s assumptions. Sinee

(continued)
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—Tthe unit must be brought to a MODE or
Condition in which the LCO requirements are not applicable.
To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours.-

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

Bt

thetr—Completion—Time-—the—unit—must—be-brought |TA3.1-172

SURVEILLANCE
REQUIREMENTS

position. IFthe-red-position—deviation

SR_3.1.45.1

Verification that individual rod positions are within
alignment limits at a Frequency of 12 hours provides a
history that allows the operator to detect a rod that is
beginning to deviate from its expected ‘[TA3 1-97

----- {} e O

the—same—goal—The specified Frequency takes into account

(continued)
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B 3.1.85

other rod position information that is continuously
available to the operator in the control room, so that
during actual rod motion, deviations can immediately be
detected.

the opeﬁﬁtoﬁ§“f“ﬁbpec1 Sa Ll {ROC - |PA3.1-91 -
Pos1tfﬁﬁ?ﬁnd”ﬁﬁtwo Y [ AR :

i S 3 Gred SR
ﬁﬁd1”§t1on;

- o

§pecnf§é§tﬁﬁ;
rodimisalignments

wﬂandzenf@ﬁ?theggppﬁ*ﬁrwﬁfﬁﬁto“aTtT6ﬁ§?TﬁF

SR_3.1.45.2 CL3.1-176

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 1limit, even if they are not regularly TA3.1-86

tripped. Moving each control rod by EE10 steps will
not cause radial or axial power tilts, or oscillations, to
occurgprovidingirod il ignment amitssareznotEexceeded. The
92 day Frequency takes into consideration other information
available to the operator 1in the control room and

SR 3.1.45.1, which s performed more frequently and adds to
the determination of OPERABILITY of the rods. Between
required performances of SR 3.1.45.2 (determination of
control rod OPERABILITY by movement), if a control rod(s) is
discovered to be immovable, but remains tr1ppab1e—aﬁd N

a%%gﬁeé the control rod(s) is considered to be :
OPERABLE. At any time, if a control rod(s) is  |PA3.1-91

immovable, a determination of the trippability (OPERABILITY)

(continued)
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SURVEILLANCE
REQUIREMENTS
(continued)

of the control rod(s) must be made, and appropriate action
taken.

SR_3.1.45.3

Verification of rod drop times allows the operator Cl3.1-177

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 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 actual conditions.fEACtUa]SFodEdROPEL CIMEES
e S Ured Ff FOmFOpeTi NG [T AL He R TBERNICHES T8 1-122
ConsServativerwithirespect LOEbegInMingIofFdecayzof
Stationaryiorippericoilzvoltages

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

REFERENCES

€ad rEPD"Wé'F:PT””@

1. %EC Gene?al”Des1gn?CFﬁter1a$:6F*NU”1

assueduigrs ommenﬁ%ﬂﬁ??ﬁibwp%967:§g§§£g.evenced?

) brd
“SAR?S§Efﬁ 1”2%G—GFR—SG——Appeﬁd+XﬂA——GBE—}G

."@'Adﬁﬁtmme}*“

CO0IARGESYS nems,__Aé’ﬁ:ﬁ‘tght@ﬁf‘f‘“ﬁ%‘N"‘]”“F‘“PDW‘?*e 7 Praﬁt‘“;.

(cont1nued)
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6—FSAR—Chapter—{353+
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Shutdown Bank Insertion Limits

B 3.1.56
L B 3.1 REACTIVITY CONTROL SYSTEMS TA3.1-76
B 3.1.66 Shutdown Bank Insertion Limits PA3.1-121
BASES
BACKGROUND The insertion limits of the shutdown and control PA3.1-178

Y

rods Hefineitherdeepestzinsentionsintos 0EtHeTcoreswith
FESPECLIt0;CoresponerZ Wi chEisTallowedrandZare initial
assumptions in all safety analyses that assume rod insertion
upon reactor trip. The insertion limits directly affect
core power and fuel burnup distributions and assumptions of
available ejected rod worth, SHUTDOWNEMARGINZ{SDM) and
initial reactivity insertion rate.

CL3.1-122

The applicable criteria for these reactivity and
power distribution design requirements are AECEGDCECEITETAd

27?“28,HZQ”?ﬁﬁd§3Z%O—EFR—SG——Appeﬁd+x—A——GBG—%9———Reae%eP

and

10 CFR 50. 46—-—Aeeep%aﬁee—ef%%ef%a—¥ef—5meﬁgeﬁey—eefe
€ooting-Systems—for—t-ight-WaterNuctear—Power—Reactors™

(Ref. 2). Limits on control rod insertion have been
established, and all rod positions are monitored and
controiled during power operation to ensure that the

power distribution® and-reactivity limits§ defined—by |CL3.1-181

%he—des+gﬂ—pewef—ﬁeak%ﬁg—and SDM 11imits are preserved.

The rod cluster control assemblies (RCCAs) are divided among
control banks and shutdown banks. PoméEaeh bank§ may be
further subdivided into two groups to provide for precise
reactivity control. A group consists of two or more RCCAs
that are electrically paralleled to step simultaneously. A
bank of RCCAs EhatZconsists of two groups—that are moved in
a staggered fashion, but always within one step of each
other. [EathiFeactorshasAit—ptants—have four control banks

and at—Yeast—two shutdown banks. See LCO 3.1.45. "Rod Group

Alignment Limits," for control and shutdown rod OPERABILITY
and alignment. requirements, and LCO 3.1.F8, "Rod Position
Indication,” for position indication requirements.

(continued)
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BASES

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally automatically controlled by the Rod Control System,
but they can also be manually controlled. They are capable
of adding negative reactivity very quickly (compared to
borating). The control banks must be maintained above
designed insertion limits and are typically near the fully
withdrawn position during normal full power operations.

BACKGROUND Hence, they are not capable of adding a large amount of
(continued) positive reactivity. Boration or dilution of the Reactor

Coolant System (RCS) compensates for the reactivity changes
associated with large changes in RCS temperature. The
design calculations are performed with the assumption that
the shutdown banks are withdrawn first. The shutdown banks
can be fully withdrawn without the core going critical.
This provides available negative reactivity in the event of
boration errors. The shutdown banks are controlled manually
by the control room operator. During normal unit operation,
the shutdown banks are either fully withdrawn or fully
inserted. The shutdown banks must be completely withdrawn
from the core, prior to withdrawing any control banks during
an approach to criticality. The shutdown banks are then
left in this position until the reactor is shut down. They
affect core power and burnup distribution, and add negative
reactivity to shut down the reactor upon receipt of a
reactor trip signal. '

TA3.1-76

APPLICABLE On a reactor trip, all RCCAs (shutdown banks and control

SAFETY ANALYSES  banks), except the most reactive RCCA, are assumed to insert
into the core. The shutdown banks shall be at or above
their insertion 1imits and available to insert the maximum
amount ‘of negative reactivity on a reactor trip signal. The

(continued)
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B 3.1.B6

(U BAsEs

control banks may be partially inserted in the core,
as allowed by LCO 3.1.6#, “"Control Bank Insertion PA3.1-182

Limits.” The shutdown bank and control bank

insertion 1imits 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)-— ¥, ,>—288F—andtC0-3-12
“SHUTBOWN-MARGINSBMY — —s—QGGBF') 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 powerE(5472°E). and to maintain the required SDM at
rated no load temperature (Ref. 3). The shutdown bank
insertion 1imit also limits the reactivity worth of an
ejected shutdown rod.

The acceptance criteria for addressing shutdown and |PA3.1-183

\~J; control rod bank insertion 1limits—and—ineperabitity
er-misatigrment QSSUrE+s that:
APPLICABLE a. There grézbe no violations of:
SAFETY ANALYSES
(continued) 1. specified acceptable fuel design Timits, or

2. RCS pressure boundary integrity: and

b. The core remains subcritical after accident
transients.

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

,,Wbrthyo ﬁiﬁé?RCCA“”W§”§ﬁEhm“hatgsuTT1c1eht$;éact1V1ty§ﬁ“

_aT?aEﬂ@ﬁTﬁ“theﬁrodswto sﬁﬁﬁWGGWﬁ%the%reactorstﬁvhot?zero

i

(continued)
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BASES

Shutdown Bank Insertion Limits
B 3.1.56

;mang1n§§hat~assumesi;ﬁ§ PA3.1-93

fr“”*?ﬂﬁTth afreactﬁv1t
TWort]

Zthes nsert16nﬁg1m1t ‘T§“ﬁ€§§ﬁ?€§§that TA3.1-94

&hey ax1mam eJeCted‘RCCA@‘d?t’?ﬁﬁfgébegdessithwwgthe

smarsine o9

VAl UeTused EinEtieEEejected IRCCATdNalySIsH

The shutdown bank insertion Tlimits preserve an initial
condition assumed in the safety analyses and, as such,
satisfy Criterion 2 of L0ZCFRIS0Z36(C)(2)GiI)EtheNREPotiey
Statement.

LCO

PA3.1-184

The shutdown banks must be within their insertion

1imits any time the reactor is critical or approachingfya3 1-76

criticality. This ensures that a sufficient amount of
negative reactivity is available to shut down the reactor
and maintain the required SDM following a reactor trip.

The shutdown bank insertion limits are defined in the COLR.
HezlCozisTmodificdzbyzazNotezindicating st iatFagshutdown

anlE"'ma b*é'::b”"l “’”%fth ﬁ‘ﬁ‘é’é‘ﬁt16ﬁ?ﬂam1t%wh‘“e“n’“f"§ Equiredzfon
;’x , g Iq '_f"‘j h“e*:fﬁm—édom A,Of

'W*th"e’:LCdmﬁ nn} —

i

bel

APPLICABILITY

The shutdown banks must be within their insertion limits,

with the reactor in MODES 1 and 2.—Fhe-appHicabitity—in

(continued)
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Shutdown Bank Insertion Limits
B 3.1.B6

BASES

. . s . '
”BBE 2-begins—prior—to 1p|§|al.ee?tlel bank_wihhdnanal
ﬁgéé“g’a“ ?pgla§§h EeiEI;Efea”lEjl and ea“Ef”“ESqfh'?ughsTE}
by—reactor—trip—orby—shutdown- This ensures that a
sufficient amount of negative reactivity is available to
shut down the reactor and maintain the required SDM
following a reactor trip. The—shutdown—banks—do—nottove—to
be—within—thetr—insertion—timits—in-MOBES—untess—an
approach—to-eriticatity—is—being-made—In MODE 3, 4, 5,

or 6, the shutdown banks NSECGiONZIIMitEdoESENOLEapplY
Becausert e reac tor i STnotEproducing LSS 10N, powerEsln
EHltdoWnEMODES St HEeZ0PERABT ATy Eo fathe s NitdoWn Er0dS EHas e
Hotentialgtoraffectatherrequired SoMTEbu f”tﬁ?§§§ffecf‘€ﬁﬁ”be
compensated HorEbyrangincrease s therboronEconcentrationzaf
EHEIRCSare—futy—inserted—in—the—core—and—contribute—to—the
SBM. Refer to LCO 3.1.1 and-t€6-3-3—2—for SDM requirements
in MODES 3, 4, and 5. LCO 3.9.1, "Boron Concentration,”

ensures adequate SDM in MODE 6.

PA3.1-93

ACTIONS Al.1, Al.2and A2

WithWher one or more shutdown banks—ts not within insertion
1imitss—2-heurs—is—atHowed-to—restore—the—shutdownbanks—to
-il.' ll . A |. q. .| - ;’. - l |l

avattabte-SBM-may-be-stenifieantly reduced—with-one [op3 1.187
or-more—oT—the—shutdown—banks—hot—within—their

Hnsertion—tHmits—Atser verification of SDM or initiation
of boration within 1 hour is required, since the SDM in

(continued)
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Shutdown Bank Insertion Limits
B 3.1.56

\/ BASES

MODES 1 and 2 is ensured by adhering to the control and
shutdown bank insertion 1imits (see LCO 3.1.1). If shutdown
banks are not within their insertion Timits, then SDM will
be verified by performing a reactivity balance calculation,
considering the effects listed in the BASES for SR 3.1.1.1.

AMmitsEisTalowedzfo

Qﬁ@?ﬁfTﬁﬁ“beYondgﬁﬁévLCOMé

ertoztakerap roprf”t””ﬁtt1on PA3.1-187

Causerthes: B CUrrencerofZeithersan
ﬁEﬁ“denf?bnwf“ﬁﬁs1en dU”Tﬁ@“thﬁﬁfﬁho it 7ﬁﬁ§§ﬁ§ﬁ§6ﬂ?
@_gethe,%thh anzinadequaterpower - distibutionzorzreactivity
capabilityrEnasEanTacceptabl vzl ggggbaﬁﬁﬂ1t % 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 unacceptablie condition for an extended

period of time.

\ B.1
k"/ PA3.1-188

If RequiredZACtionSFAZLTaNd FAT2ZcannotEbezconmpleted
Withinzthezassociated iCompl ELionEniNes T the—shutdownbanks
eannotbe—restored—to—within—thetr—insertionHmits—within
2-hettrss the unit must be brought to a MODE where the LCO is
not applicable. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, for reaching the
required MODE from full power conditions in an orderly
manner and without challenging plant systems.

PA3.1-191

SURVEILLANCE SR _3.1.56.1

REQUIREMENTS ’ _
Vepifieation that—the-shitd banl apse s
insertion—Himitspriord b PPy
|| l‘ ’ll . I . -‘- q. l - ' ‘ -‘- q'

(continued)
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Shutdown Bank Insertion Limits
B 3.1.B6

\_/ BASES

the-shutdownbanks—wit-be-available—to-shut—down  |PA3.1-191

Since the shutdown banks are positioned manually by
the control room operator, a verification of shutdown|CL3.1-122

bank
position at a Frequency of 12 hours-—after—the—reactor—is
taken—epritieats is adequate to ensure that they are within
their insertion limits. Also, the 12 hour Frequency takes
into account other information available in the control room
for the purpose of monitoring the status of shutdown rods.

REFERENCES 1. AEGE:GeEneralzDes
Consﬁ?ﬂéf?ﬁﬁ”P“FﬁTt» ?’ 1 287

§§U€ﬁ”f“?¥éomm§ﬁ ;mg1y§30¥§1967x§ aref g

xectﬁ”ﬁ%1”2}G—eFR—5e——Appeﬁdéx—A——GBe—}e——GBe—e6—

(continued)
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Control Bank Insertion Limits

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.67 Control Bank Insertion Limits

BASES

B 3.1.57

TA3.1-76

PA3.1-121

BACKGROUND The 1nsert10n 11m1ts of the shutdown and control

PA3.1-178

spew z

il

. 2L0ZCOTe %g - w;f i
assumpt1ons in a]] safety ana]yses that assume rod insertion

upon reactor trip. The insertion limits directly affect
core power and fuel burnup distributions and assumptions of
available SHUTDOWNZMARGINEZ(SDM). and initial reactivity

el anoinc

insertion rate. [hezcon

vro*Fbank%ﬂhsbrﬁf“'”l mifs;tbﬁﬁF“W

‘s;uafﬁthat coUEd be%ada"';;;;

The applicable criteria for these reactivity and power

d1str1but1on design requ1rements are AECEG

GDGEZ7:53287

CL3.1-122

aﬁd—PPe%ee%%eﬁ———GBG—28———Reae%%v*%y—h+m+%&i (Ref. 1),
10 CFR 50.46+—Aceeptance—triteria—for—tmergency—FLore
Cooting-Systems—fortightWaterNuctearPower—Reactors™

(Ref. 2). Limits on.control rod insertion have been
established, and all rod positions are monitored and

controlled during power operation {K. =T

0)Eto ensure that

the power distribution and react1v1ty‘11m1ts defined by the
design power peaking and SDM limits are preserved.

The rod c]uster control assemblies (RCCAs) are divided among

control banks and shutdown banks.

may be further subdivided into two groups to CL3.1-181
provide for precise reactivity control. A group

Someztach bankg

~consists of two or more RCCAs that are electrically

paralleled to step simultaneously.

A bank of RCCAs Elat

consists of tworgroups—%ha% are moved in a staggered

(continued)
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Control Bank Insertion Limits

B 3.1.57

\_/  BASES

fashion, but always within one step of each other.
3 TEHass four control banks |CL3.1-181

and—at—teast two shutdown banks. See LCO 3.1.85,

"Rod Group Alignment Limits," for control and -

shutdown rod OPERABILITY and alignment requirements, TA3.1-76

and LCO 3.1.f8, "Rod Position Indication,” for

position indication requirements.

nsertion=1Hmits

The control bank insertion Timits are specified in

finfthe COLR. ——Aﬂ—examﬁ4e—+s—ﬁPev%ded—#eﬁ—+ﬁ¥efma%+eﬁ¥éﬁ4y—%ﬁ
Hgure—B—3-1—+3- The control banks are required to be at
or above the insertion Timit lines. PA3.1-192

PA3.1-193

The control banks are used for precise reactivity control of
the reactor. The positions of the control banks are
normally controlled automatically by the Rod Control System,
but can also be manually controlled. They are capable of
adding reactivity very quickly. (compared to borat1ng or
d11ut1ng) =Thezcon contﬁﬁﬂa ; HIEIIER

(continued)
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Control Bank Insertion Limits
B 3.1.57

(/)  BASES

CL3.1-196

gm“ ﬁ“”ﬁ]st”ﬁtéﬁtrave1“ﬂggggéfﬁ§F362§i,o
overlapp1ngacontrol“banks“ i SSLNE .
additionzats ‘“bggTﬁﬁjﬁg§§E§;§ﬁaﬂ 1
ﬁfﬂﬂ | EDETCOmMpens en§§féﬂ*', Ztha aé
movement%ﬁgﬁ
oniyorms

Control Zbankszaremoved Fnzarzon Tern7ZusSing tthe
ipi]oW1ng§'_thdraW“lﬁégguend€f§Wﬁéﬁ”c0ntrol»bankﬂﬁgFéﬁﬁheSEM

U predeterminedz el ghtE e coreTacontro ] ZbanksBIbeqinssto
moVe oUW LHTCONtT o) Ebank AT Z ComtTo] ZbankZATStopSEat atie
LYy tdrawnZpoST i onand feontro] ThankE BICONtNUESEo
mbvevoﬁf?E?When contrOIgpanKﬁBtreaChes%‘épredéféfm”ﬁ”ﬂ

e outzwithrcontrolZbank

?Tﬂ”bank??ﬂ?“B@v :

TTTS0% hat%b‘ﬁt?”@b‘ﬁ“k‘“ﬁ'dti“‘@oes?ﬁ”ﬁ
ﬁ”troauceﬁrad1a£?“§y mMetETESEINALIETCoTer '

gistributionsa
Generatl

The power density at any point in the core must be limited,
so that the fue] design criteria are maintained. Together,

(continued)
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Control Bank Insertion Limits

B 3.1.B#
BASES
LCO 3.1.45, ggggyerdﬁ pEAlTanmenCEETMItS E TA3.1-76
LCO 3.1. 56 "Shutdown Bank Insertion Limits,'

LCO 3.1. Q? gwpntrOIQBankgfnsertfﬁﬁ”tﬁmitstaaLCO 3.2.3,
"AXIAL FLUX DIFFERENCE (AFD) " and LCO 3.2.4, "QUADRANT
POWER TILT RATIO (QPTR)," provide Timits on control
component operation and on monitored process variables,
which ensure that the core operates within the fuel design
criteria.

The shutdown and control bank insertion and alignment
1imits, AFD, and QPTR are process variables that together
characterize and control the three dimensional power
distribution of the reactor core. Additionally, the control
bank insertion 1imits control the reactivity that could be
added in the event of a rod ejection accident, and the
shutdown and control bank insertion limits ensure the
required SDM is maintained.

Operation within the subject LCO 1imits ESSURESTwHH
prevent fuel cladding failures that would breach the CL3.1-198

primary fission product barrier and release fission products
to the reactor coo]anthT71”be§,oundedggyﬁ=he Safety
analysiSErestlts in the event of a loss of coolant accident
(LOCA), Toss of flow, ejected rod, or other
Lransientaeetdent requiring termination by a Reactor Trip
System (RTS) trip function.

APPLICABLE Fhe—shtutdown—and—control-bank—insertion—Hmits—AFD-
and A PA3.1-183

SAFETY ANALYSES

(continued)
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Control Bank Insertion Limits

B 3.1.57

APPLICABLE
SAFETY ANALYSES

(continued)

K 7 Wfab1§*f0 ﬁﬁfg?ﬁWﬁ?
”'”*,dthe reqﬂ??éﬂ%Swaﬁ 7L

?Fﬁﬁﬁ

Wﬁ”th,ww&wugejécted;con RO

The acceptance criteria for addressing shutdown and

control PA3.1-182

bank insertion limits—and—inoperabitity—or
misatignment SSUrECare
that:

a. There @rébe no violations of:
1. specified acceptable fuel design 1imits, or

2. Reactor Coolant System pressure boundary
integrity: and

b.  The core remains subcritical after accident
transients.

As such, the shutdown and control bank insertion Timits
affect safety analysis involving core reactivity and power
distributions (Ref. 3).

The SDM requirement is ensured by Timiting the control and

shutdown bank insertion 1imits so that allowable inserted
worth of the RCCAs is such that sufficient reactivity is

(continued)
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Control Bank Insertion Limits
B 3.1.B#

\_J  BASES

available in the rods to shut down the reactor to hot zero
power with a reactivity margin that assumes the maximum
worth RCCA remains fully withdrawn upon trip (Ref. B4).

Operation at the insertion Timits Essunes%ﬁﬁﬁﬁgeP—AFB—44m+%5
fay—approach-the maximum aHewabte—1linear heat generation
rate or peaking factor WillZbeHlessstianstiatyusSedZimaty

ﬁﬁ%ﬁlﬁ@ﬁéﬂ?fbdimﬁ"l?siS?W%%h—%he—a44ewed—QP¥R—pfeseﬁ%\ PA3 1183

Operation at the insertion limit may—also ESSULE HEE
hdteate-the maximum ejected RCCA worth FilIEbeR

eye4es—%ha%—have—sa##%e+eﬂ%4y—h%gh—eJected RCCA §ﬁ§1?§“§

TR

(\’/' The controlzbankdinsertionZESeqUencezandoven]ap PA3.1-196
limits sat1sfy Criterion 2 of HO‘CFR”50*3bICJ(£)(119

the—NRCPotiey-—Statement, in that they are initial

conditions assumed in the safety analysis.

LCO The 1imits 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 1is maintained,

ensuring that ejected rod worth is PA3.1-201
matrtatned, and ensuring adequate
LCO negative reactivity insertion is available on q@tr1p The
(continued) overlap between control banks provides more uniform rates of
reactivity insertion and withdrawal and is imposed to
(continued)
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Control Bank Insertion Limits

B 3.1.B5#
BASES
maintain acceptable power peaking during control bank
motion.
N [pA3.1-93
APPLICABILITY The control bank sequence, overlap, and physical insertion
Timits shall be maintained with the reactor in MODES 1 and 2
with ke 2 1.0. These limits must be maintained,
since they preserve the assumed power distribution, [pa3 1-202
ejected rod worth,f@nd SDM—and—reattivity—rate
tnsertior—assumptions. Applicability in MODES 2 PA3.1-203
WithiKeEREIF0ZaNd HEMODES 3, 4, and 5 is not
required, since neither the power distribution nor ejected
rod worth assumptions would be exceeded in these MODES.
i . e
&“f apﬁn!eaf!ltb?llngénemengs ha:; been msﬂ"'ii Fj PA3.1-93
ACTIONS Al.1, A1.2 A2 B1.1,B.1.2 andB.2

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

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

b. Moving rods to be consistent with power.

(continued)
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Control Bank Insertion Limits

B 3.1.p7

(_/  BASES

Also, verification of SDM or initiation of boration to
regain SDM is required within 1 hour, since the SDM in
MODES 1 and 2 [iSEnormally ensured by adhering to
the control and shutdown bank insertion 1limits (see |PA3.1-204
LCO 3.1.1., "SHUTDOWN MARGIN (SDM) - ¥, .—~266°F") a3 1-76
has—been—upset. If control banks are not within -
their insertion Timits, then SDM will be verified by
performing a reactivity balance calculation, considering the
effects listed in the BASES for SR 3.1.1.1.

ACTIONS Al.1. A1.2 A2 B1.1, B1.2 and B.2 (continued)

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

K\/} Operation beyond the LCO Timits is allowed for a short time
period in order to take conservative action because

the simultaneous occurrence of either Bizaccidentzor |PA3.1-206

transientiot8cA—tess—of—How—aeccident—ejected—red
aeetdent—or—other—aeeident—during this short time period,
together with an inadequate power distribution or reactivity
capability, has an acceptably low probability.

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

C1

If Required Actions A.1 and A.2, or B.1 and B.2 cannot be
completed within the associated Completion Times, the plant

(continued)
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Control Bank Insertion Limits

B 3.1.57

{_/  BASES

must be brought to MODE ZIWILIEK.,SZEIE03. where the|ya3.1-95

LCO is not applicable. The allowed Completion Time
of 6 hours 1is reasonable, based on operating experience, for
reaching the required MODE from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR _3.1.6+.1
REQUIREMENTS

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

EstimatedicriticdlEpositionicalculation rapproprziate L3.1-207
forzthestimezatawnichEcr ticd ity B STachievedgshald .

pezverified eforrcontrolabankepositions

eeﬂeeﬁéfg%éeﬁ—geu4d—ehaﬂge—%e—make—%he—EGP o CL3.1-207

SR_3.1.62.2

{.F.ll gPERﬁBI E’ ' - ‘. q. -l -l —
Uverification of the control bank insertion limits [TA3.1-97
at a Frequency of 12 hours 1is sufficient to ensure

OPERARTLITY £ the bank tionTimid y l

U
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Control Bank Insertion Limits
B 3.1.67

detect control banks that may be approaching the insertion
Timits since, norma]1y very 11tt1e rod motion occurs in

: : e ... [|TA3.1-97
heperabte—verificationof—the—controt-bankposition

|PA3.1-208

SR _3.1.67.3

When control banks are maintained within their insertion
Timits as checked by SR 3.1.5#.2 above, it is unlikely that
their sequence and overlap will not be in accordance with
requirements provided in the COLR. A Frequency of 12 hours
is consistent with the insertion 1imit check above in

SR 3. 1 6¥ 2 h1 aver1T1cat1on%mayﬁbe perTormed

PA3.1-208

REFERENCES
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1.

[cLs.1-122

2.
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Control Bank Insertion Limits

B 3.1.57
BASES
PA3.1-192
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Rod Position Indication

B 3.1.78

; TA3.1-76

U B 3.1 REACTIVITY CONTROL SYSTEM
PA3.1-121
.1.f8 Rod iti icati
B 3.1.78 Rod Position Indication L3 1162
CL3.1-163
BASES

BACKGROUND According to BEGEGDCECTiteriarl2randil3 (Ref. 1), |CL3.1-122

instrumentation to monitor variables and systems
over their operating ranges during normal operation,
anticipated operational occurrences, and accident conditions
must be OPERABLE. LCO 3.1.F8 is required to ensure
OPERABILITY of the control rod position indicators to
determine control rod positions and thereby ensure
compliance with the control rod alignment and insertion
limits.

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

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

Limits on control rod aTignment and OPERABILITY have been

‘established, and all rod positions are monitored and

controlled during power operation to ensure that the power

(continued)
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Rod Position Indication
B 3.1.¢8

BACKGROUND
(continued)

distribution and reactivity limits defined by the design
power peaking and SDM 1limits are preserved.

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

The axial positiong of shutdown rods and control rods are
determined by two separate and independent systems: the
BBank @Bemand PPosition fiindication-System (commonly called

group step counters) and the indiVidual%Ebig+tatd-—Rod
Position Indication (BRPI) System.

The BBank dBemand PPosition fiindication-System-counts the
pulses from the Rod Control System that move the rods.
There is one step counter for each group of rods.
Individual rods in a group all receive the same signal to
move and should, therefore, all be at the same position
indicated by the group step counter for that group. The
BBank @Bemand PPosition fiindication-System is considered
highly precise (+ 1 step or + % inch). If a rod does not
move one step for each demand pulse, the step counter will
still count the pulse and incorrectly reflect the position
of the rod.

The BRPI System provides a highly Feliableaceurate

indication of actual control rod position, but at a

CL3.1-168

lower BCCUrdcy=preeisien than the step counters.
This system is based on inductive analog signals from a
series. of coils spaced along a hollow tube-with—a—eenter—te
eeﬁ%eP—d+s%aﬁee—e#—3—¥5—%ﬁehes——wh%eh—%s—é—s%eﬁs —¥e
nerease—theretabitityofthe—system—the—inductive—eotls
are—connected—atternatety—to—data—systemA-orB—Thus—if
onre—system—faitss—the-BRPI-wiH—go—onthatf—aceuracy—with-an

(continued)
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Rod Position Indication

B 3.1.f8
BASES
: OMELNEINOT oo“ﬁ”fﬂfémﬁﬁF”f”F“
&Eﬁ;at1o smrom% ] e 3 h1ch~are
n§”f§a%JoﬁgﬁY“%ﬂﬂgmgwgg_xﬁ;ﬁ;;u A
] pmgggendS?ofﬂFﬁﬁ@~_q 5=
12 steps between the group step counter and BRPI, the
maximum deviation between actual rod position and the demand
position could be 24 steps, or 15 inches.EZAtEtIE I OweREand
Ipperzendsrofarod rtravel Wit iFan mndicated Tdeviationzofs24
BtepszbetWeenzLieT reountersandsRPIFFEHEEdeVIation
beﬁWéﬁﬁzﬁﬁfU”11?”ﬁ”ﬁ“&if”ﬁ””ﬁﬁﬁ“fﬁéfﬂemand?ﬁ6§1t1ongco 1dzbe
B6IStens orF22 5 I NcHeSY
APPLICABLE Control and shutdown rod position accuracy is essential

SAFETY ANALYSES

APPLICABLE
SAFETY ANALYSES
(continued)

during power operation. Power peaking, ejected rod worth,
or SDM 1imits may be violated in the event of a Design Basis
Accident (Ref. 2), with control or shutdown rods operating
outside their limits undetected. Therefore, the acceptance
criteria for rod position indication is that rod positions
must be known with sufficient accuracy in order to verify
the core is operating within the group sequence, overlap,
design peaking limits, ejected rod worth, and with minimum
SDM (LCO 3.1.B6, "Shutdown Bank Insertion Limits,” and

LCO 3.1.5#. “"Control Bank Insertion Limits"). The rod

- positions must also be known in order to verify the
alignment Timits are preserved (LCO 3.1.85, "Rod Group

Alignment Limits"). Control rod positions are continuously

- monitored to provide operators with information that ensures

the plant is operating within the bounds of the accident
analysis assumptions.

(continued)
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Rod Position Indication
B 3.1.¢8

The control rod position indicator channels satisfy
Criterion 2 of FOZCERZS0E36ICITDITINIStheNREPotiey
Statement. The control rod position indicators monitor
control rod position, which is an initial condition of the
accident.

LCO

LCO 3.1.F8 specifies that fliEzere BRPI System and ene PBank
fiBemand pPosition fifndication-System be OPERABLE for each
control rod. For the control rod position indicators to be

OPERABLE requires meeting—the-SR-of—the-1C0-and-the

following:

a. The BRPI System indicates within 12 steps of the group
step counter demand position Wh,ne:ﬁe“ﬁemahde'"””““””

wand*215~s;epseaore‘1th;ne

the-Bank fBemand fiindication-System has been
calibrated either in the fully inserted position or to
the BRPI System Demand?ﬁﬁﬁ"t1on41ndﬁcat1on%ma§*CL3 1217

TPUTERTSYS LT (ERCS )
ErSTOr=PUISE

(4]

)€ prOV! Sim T
ﬁ“ﬂ“‘ter‘é‘%ﬁlﬁ“‘“ ”“r‘g‘e”““‘ncy*’;_gesponsee
E?ﬂ””ﬁattﬁh ngzrodfdri Vescabinetzcoun

The 12.step agreement 1limit between the-pBank HBemand

pPosition ﬁ&nd1cat1on—5ystem and the BRPI. System gﬁe“ CL3.1-213
EreTdemandsp = 0E e ERT

: 1nd1cates that the QBank QBemand pPos1t1on E%nd1cat1on

(continued)
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Rod Position Indication
B 3.1.f8

LCO
(continued)

System—is adequately calibrated, and can be used for
indication of the measurement of control rod bank position.

A deviation of less than the allowable Timit, given EOOVESth
Ee6-3-315. in position indication for a single control rod,
ensures high confidence that the position uncertainty of the
corresponding control rod group is within the assumed values
used in the analysis (that specified control rod group
insertion limits).

These requirements ensure that control rod position
indication during power operation and PHYSICS TESTS is
accurate, and that design assumptions are not challenged.

OPERABILITY of the position indicator channels ensures that

inoperable, misaligned, or mispositioned control rods can be
detected. Therefore, power peaking, ejected rod worth, and

SDM can be controlled within acceptable Timits.

APPLICABILITY

N\

The requirements on the BRPI and step counters are only
applicable in MODES 1 and 2 (consistent with LCO 3.1.45,

LCO 3.1.56, and LCO 3.1.67#). because these are the only
MODES 1in which power is generated, and the OPERABILITY and
alignment of rods have the potential to affect the safety of
the plant. In the shutdown MODES, the OPERABILITY of the
shutdown and control banks has the potential to

affect the required SDM, but this effect can be PA3.1-214

compensated for by an increase in the boron
concentration of the: Reactor Coo]ant System.
ESHUTDOWN”MARGIN;u» 1 TZSOMT 18 5

KeriSE 507 SE3T £92dNdSECUR 9l
S““Céﬁtraf”ﬁﬁwfﬁzor@‘uﬁﬁﬁ””“Tﬁirﬁf“t1on requ1remenf§?ﬂhr1ng

(continued)
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Rod Position Indication
B 3.1.f8

J  BASES

ACTIONS The ACTIONS table is modified by a Note indicating that a
separate Condition entry is allowed for each inoperable REI
rod-position—indicator—per—group—and each demand TA3.1-99
position indicator-per—bank. This is acceptable .
because the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable
position indicator.

Al

CL3.1-216

When one BRPI channel per group fails, the position of
the rod [l@yean still be determined HdiFECE1VEby use offjthe
fiovedblegincore movabte—detectors. Based on experience,
normal power operation does not require excessive movement

of banks. Habank-has—been—signifieantly—moved—the
Regttired—-ActionofB1—or-B2-betowis—required—Therefore,

verification of RCCA position within the Completion Time of
U/ 8 hours 1is adequate for allowing continued full power
operation, since the probability of simultaneously having a

rod significantly out of position and an event
sensitive to that rod pos1t1on is small. NEEification PA3.1-217

mayzdetenrminesthatet ez RP I SEOPERABLEFaNd Rt HEErod HiS
misdlignedEtiens ﬁ“*Condﬁfﬁfﬁﬁf”*a* 47 ROAZGIOUD

mmﬁl
Aﬂﬁ“ﬁﬁ@'E%E“ﬁ?tségmus_abe@éhteredE

ACTIONS A2
(continued) -

Reduction of THERMAL POWER to < 50% RTP puts the core into

a condition where rod position is not significantly

affecting core peaking factors—Ref—3>.

The a]]bWed Completion Time of 8 hours is reasonable, based

on operating experience, for reducing power to < 50% RTP
from full power conditions without challenging plant systems

(continued)
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Rod Position Indication
B 3.1.f8

BASES

and allowing for rod position determination by Required
Action A.1 above.

CL3.1-101

uwwm%WﬂT%&,%,g
SIS NG Thibonﬁ;

= H X L
f‘ndgﬁecor edaonvan
“wd‘ d c§§§sé§§ﬁﬁf”w% T

Fédﬁ?ﬁ1ng of%th 7a\ %
ng;provggm&ga ;gd“f§6t1on§ofﬁm1spos1t1oned“”F?ﬁ foppe d

rode?

'ﬁ@*?ﬁﬁé*ﬁ??mdﬁég?odss.

Sathizd 4 5 i
T a3§;asf“déf§FmTﬁ§a§
,;; gInEVerTfyingstnatstiese

) %1oned5T%ﬂ”ﬁ?ﬁﬂ??to¢ NEITZGroup

: X .kCOmDIet10ﬁ§5T‘thﬁs

i wﬁﬁ?tﬁé”m6V§“b1“§Tﬁ66F“ o

e /ZBZNOURSEIT ccordancé“WTtﬁ%R"aﬁﬁFéaﬁAch““

: ,,;M%U FLheTm i detect nSgpro_lde fﬁ”ther
'ﬁ? TEthez &,_; gggggmﬁvéa%

(continued)
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B 3.1.[8
\_/  BASES
= e 1101
ﬁ?ahtéﬁﬁﬂtdownz
\_/
C.1.1andC.1.2 | -[cL3.1-221
DeTATpOS ] ETON I [CAt O3 IS SprOVAUEd by Fanyorate
o) oW g e AN S F S Cep; COUNtETS ] 'mergency%éRé*s"p"Gﬁéi’e”*'C’d'm‘ﬁﬁt*é'F
(continued)
U/
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Rod Position Indication
B 3.1.f8

ACTIONS
(continued)

WOG STS Rev 1, 04/07/95 B 3.1.7-9

T OUNTETEEs [ ; x"“’tl‘;on"'f‘ Er%"*‘one “
demand pos1t1on—%ﬁd+ea%ee per bank 1noperab1e the rod

positions can be determined by the BRPI System. Since[pa3 1-222

normal power operation does not require excessive
movement of rods, verification by administrative means that

the rod position indicators are OPERABLE and the RPIZGfZtHEImost
withdrawn rod and the RPITGfItleTleast withdrawn rod are

< 12 steps apart within the allowed Comp]et1on T1me of once
every 8 hours is adequate ;g ST S ‘ :

ﬁ?WVOPERABLEﬁ

€2

Reduction of THERMAL POWER to < 50% RTP puts the core into
a condition where rod position is not significantly
affecting core peaking factor Timits—Ref—33>. The allowed
Completion Time of 8 hours provides an acceptable period of
time to verify the rod positions per Required Actions C.1.1
and C.1.2 or reduce power to < 50% RTP.

D.1

If the Required Actions cannot be completed within the
associated Completion Time, the plant must be brought to a
MODE 1in which the requirement does not apply. - To achieve
this status, the plant must be brought to at least MODE 3
within 6 hours. The allowed Completion Time is reasonable,
based on operating experience, for reaching the required
MODE from full power conditions in an orderly manner and
without challenging plant systems.

Markup for PI ITS Part E
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Rod Position Indication
B 3.1.f8

BASES

SURVEILLANCE SR_3.1.78.1

REQUIREMENTS
Verification that the BRPI agrees with the demand [PA3.1-213
pos1t1on w1th1n £123 steps '
?e%weeﬁ—%8—aﬁd—Q}G—s%eﬁsvjﬁﬁ4yjﬁe%ﬂ%s—wf%héﬁ—%he CL3.1-223
L% "”F””ﬁﬂTﬁﬁE@“ﬁs eI SEperformed prionstoiredeton - Faz 1-102
:aftenmeach§F€m6V§l“b,yfﬁ@??“ﬁﬁfﬁ?“heangj il
NECESSarye Erans i entsal.
REFERENCES 1. AECEGeneralzZDesig H*CF"f"Ffﬁﬁf ENOCTEarsPower:

gganf”Cbnstr c»1on?Perm1tsfﬁtngter1a”§2§§ﬁﬂ*§3* CL3.1-122

[d§)
.
e
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PHYSICS TESTS Exceptions —MODE 2

B 3.1.168
B 3.1 REACTIVITY CONTROL SYSTEMS TA3.1-76
B 3.1.468 PHYSICS TESTS Exceptions —~MODE 2 TA3.1-103
BASES ‘PA3.1-121
BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions

is to

permit relaxations of existing LCOs to allow certain

PHYSICS TESTS to be performed.

Section XI of 10 CFR 50, Appendix B—Ref—13,

requi

PA3.1-224

res that a test program be established to

ensure that structures, systems, and components will perform
satisfactorily in service. All functions necessary to
ensure that the specified design conditions are not exceeded
during normal operation and anticipated operational

occur

rences must be tested. This testing is an integral

part of the design, construction, and operation of the

plant.

the—pturpose—of—conducting—tests—and-experiments—are

—Reqtirements—for—notification—of—the-NRC—feor
PA3.1-226

spectfied——10—CFR-50-55—Ref—2—
The key objectives of a test program are to—Ref—33: |PA3.1-227
a. Ensure that the facility has been adequately designed;
b. Validate the analytical models used in the design and
analysis;
c. Verify the assumptions used to predict unit response;
d. Ensure that installation of equipment in the facility
- has been accomplished in accordance with the design;
. and
e. Verify that the operating and emergency procedures are

adequate.

(continued)
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PHYSICS TESTS Exceptions—MODE 2
B 3.1.518

BACKGROUND
(continued)

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

PHYSICS TESTS procedures are written and approved in
accordance with established formats. The procedures include
all information necessary to permit a detailed execution of
the testing required to ensure that the design intent is
met. PHYSICS TESTS are performed in accordance with these
procedures and test results are approved prior to continued
power escalation and long term power operation.

The PHYSICS TESTS required for reload fuel cycles (Ref. f—4)
in MODE 2 are 1isted below:

a. Critical Boron Concentration—Control Rods Withdrawn;
b. Critical Boron Concentration-Control Rods Inserted:
c. Control Rod Worth; @rd

d. Isothermal Temperature Coefficient (ITC)f:—and

e HNeutror e oynmetry- CL3.1-228

phySicsEtests may ¢ ope

i

controls énd;process variables to deviate from their LCO
requirements during their performance.

(continued)

N\
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PHYSICS TESTS Exceptions—MODE 2
B 3.1.816

\_/  BASES

a. The Critical Boron Concentration-Control Rods
Withdrawn Test measures the critical boron
concentration at hot zero power (HZP). With all rods
out, the—tead-econtreot-bank DFis at or near its

fully withdrawn position. HZP is where the core |r13 1.231

is critical (ks = 1.0), and the Reactor Coolant
System (RCS) is at design temperature and pressure for
Zero power. Performance of th1s test t“UT*ﬁ=v

LCO”B&I”3””‘

i

b. The Critical Boron Concentration—-Control Rods Inserted
Test measures the critical boron concentration at HZP,

with tHEznigHestaworthizrodibankia—bank—having—a

wePfh—ef—a%—%eas%—%%—ﬁk%k—wheﬁ—fu11y 1nserted CL3.1-232

into the core. This test is used to GiVEZdn
findicationzofimeastre—the boron react1v1ty
coefficient. With the core at HZP and all banks fully

\\4} withdrawn, the boron-concentration of the reactor
coolant is gradually lowered—n—a—eontintous—manner.
The selected bank is then inserted to make up for the
decreasing boron

(continued)
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PHYSICS TESTS Exceptions—MODE 2

B 3.1.816
\_/J  BASES
BACKGROUND concentration until the selected bank has been moved
(continued) over its entire range of travel. The reactivity

resulting from each incremental bank movement is
measured with a reactivity computer. The difference
between the measured critical boron concentration with

all rods fu]]y withdrawn and with the bank

AEindication o EEHezBoron CL3.1-232

Reactiv; &rau;ﬁjﬁﬁ?ﬁmcompaﬁ”ﬁ@Tﬂtﬁﬁﬁﬂ?“ﬁ“ﬁﬁ
Dankzworths ds—determined—the-boren—reactivity

S iarh i dod o by et ’
bank—worth—by—the-measured-boren—concentration
d+fference—nPerformance of this test could violate
LCO 3.1.85, "Rod Group Alignment Limits"; LCO 3.1.B6.
"Shutdown Bank Insertion Limit"; or LCO 3.1.B#.
"Control Bank Insertion Limits."

The Control Rod Worth Test is used to measure the
reactivity worth of selected control banks. This test
is performed at HZP and has three alternative methods

of performance. The first method, the Boron [ox3™7 533

Difutivonztxchange—Method, varies the reactor
coolant boron concentration and moves the selected
control bank in response to the changing boron
concentration. The reactivity changes are measured
with a reactivity computer. This sequence is repeated
for the remaining control banks. The second method,
the Rod Swap Method, measures the worth of a
predetermined reference bank using the Boron DIIUEIOH
Exchange Method above. The reference bank is then
nearly fully inserted into the core. The selected
bank is then inserted into the core as the reference
bank s withdrawn. The HZP critical conditions are
then determined with the selected bank fully inserted
into the core. The worth of the selected bank is
inferred, based on the position of the reference bank
with respect to the selected bank. This sequence is
repeated as necessary for the remaining control banks.
The third method. the Boron Endpoint Method, moves the

(continued)

N
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PHYSICS TESTS Exceptions—MODE 2

B 3.1.518

selected control bank over its entire length
and then varies the reactor coolant boron

of travel

concentration to achieve HZP criticality again. The
difference in boron concentration is the worth of the
selected control bank. This sequence is repeated for

the remaining control banks. Performance of
could violate LCO 3.1.85, LCO 3.1.56. or LCO

The ITC Test measures the ITC of the reactor.
This test is performed at HZP USingz

this test
3.1.6%.

CL3.1-234

HeES loperMethiods

ahd—has—two—methods—of

BACKGROUND —————ﬁeP#@Pmaﬁee———?he—#%*s%—me%hed——%he— li€zSTope Method+

varies RCS temperature in a slow and continuous
manner. The reactivity change is measured with a
reactivity computer as a function of the temperature
change. The ITC 1is the slope of the reactivity versus
the temperature plot. The test is repeated by
reversing the direction of the temperature change, and
the final ITC is the average of the two calculated

(continued)

ITCs. [THEZITCEatZBOCTE70%ZRTPFaNATatiEOCETS
ﬁeterm1nea®%ro thé?

A

11Lfmeaéﬁféa?”“§1h1sﬁyé§t$&,h1§ CL3.1-234

Performance of this test could violate LCO 3.4.2, "RCS
Minimum Temperature for Criticality.”
e—TFhe—FHp—Symmetry—Ttest—measures—the—degree—of CL3.1-236

" ‘ | |

pover—tevelas—practicatl—dependingon—the-test-method

(continued)
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PHYSICS TESTS Exceptions —MODE

2

B 3.1.519

Red-Worth-SymmetryHMethod)—or—ot—=—38FRHP—Fux CL3.1-236

APPLICABLE
SAFETY ANALYSES

APPLICABLE
SAFETY ANALYSES
(continued)

The fuel is protected by LCOs that preserve the initial
conditions of the core assumed during the safety

CL3.1-237

analyses. The-methods—fer—development—of—thetEBs—that

The

Relead-SafetyFvatuationtethodotogyRepert—-Ref—5r—
above mentioned PHYSICS TESTS—and-ether—tests—thaot-fay—be

qutred—to

preblems may require the operating control or process
variables to deviate from their LCO Timitations.

The UFSAR defines requirements for initial testing of the
facility. including PHYSICS TESTS. USARZAPPENdIXE:

A .'}"‘i

CL3.1-238

TabtestH4-—1+1—and-4-1-23 summarize§ the [ITLiElIEDIaNt
stantupyzero, low power, and power tests. Requirements fo
reload fuel cycle PHYSICS TESTS are defined in REfEFENCE:

r

ANST/ANS-19-6-1-3985—Ref—4>. Although these PHYSICS TESTS

are generally accomplished within the 1imits for all LCOs,

(continue

d)

WOG STS Rev 1, 04/07/95 B 3.1.8-6 Markup for PI ITS Part

E




S

BASES

PHYSICS TESTS Exceptions—MODE 2
B 3.1.536

. [TitERiaisaristieds
 FESPECTIVE]BasEs - PHYSTIESTESTS-meet—the-eriteria—for

- B0T36(

conditions may occur when one or more LCOs must be suspended
to make completion of PHYSICS TESTS possible or practical.
This is acceptable as long as the fuel design criteria are
not violated. When-one—er—more—of—{the requirements
specified in iﬁé%fﬁTJOWJng§E60§§E§2§§§§§§§ﬁ§ﬁﬁéﬂ%Tﬁﬁ%
TESTINGE ' '

PHYSICS

LCO 3.1.@4. "[S0tiermalsModerator Temperature Coefficient

(IMTC)-"E TA3.1-241

LCO 3.1.45,pER0dIGROApFATIGNmENtE EIMILS 22

LCO 3.1.56. ESHutdowngBankinsertionziamits
LCO 3.1.57. ECONtrolZBankEINseErtionzEimitss:
LCO 3.4.2;%éﬁesgmfﬁﬁmUm%ﬂemﬁéﬁéfﬁngﬁiggggggtﬁthﬂﬁtygﬁ are

M

Whenztheseric ST SISpENded I o PHYSICSTIESTS Fithe fuel

o s

design criteria are preserved as long as the power level
is Jimited to < 5% RTP, the reactor coolant temperature

TA3.1-77

js kept > 535°F, and SDM is Wit AEthe R M tSFprovidedsin
EHETCOLRETH-638—nkrfk.

The PHYSICS TESTS include measurement of core nuclear
parameters or the exercise of control components that affect
process variables. Among the process variables involved are
AFD and QPTR. which represent initial conditions of the unit
safety analyses. Also involved are the movable control
components (control .and shutdown rods), which are required
to shut down the reactor. The limits for these variables

are specified for each fuel cycle in the COLR. S

£607%i§§§ﬁﬁiﬁﬁﬁﬂwy‘nd%ﬁﬁéﬁﬁfﬁﬁéﬁnOgcnatéﬁﬁf*ﬁf?&0§EER‘
5 YOI EappIY S EXCEpLioNZLCOSE jde -

o) : INToperationsbyzar
TotHerzICOSTEFATdISCuSSion 0.t

| the
SrELETotNErELCOSTISEprovided Ziitheln

it

oA Ty NG IEeaul

(continued)
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PHYSICS TESTS Exceptions —MODE 2
B 3.1.816

LCO

LCO
(continued)

This LCO allows the reactor parameters of EMTC and minimum

temperature for criticality to be outside their specified
1imitsELoconductEPHYSTCSEIESTSZANEMODER 250 TveniTy
Certaintcoresphiysicseparameters. - In addition, it allows

PA3.1-244

selected control and shutdown rods to be positioned outside

of their specified alignment and insertion limits.EEOnE
POWETZRaNGEZNEULTONEEIUXTC

‘l:ﬁe"‘?'r‘mmbem,c)Téif‘recu‘ﬂrect""éhanneIs"‘'rromgg;,&:?ﬁ:oeg;g;_m1
Operation beyond specified

1imits is permitted for the purpose of performing PHYSICS
TESTS and poses no threat to fuel integrity, provided the
SRs are met.

The requirements of LCO 3.1.84, LCO 3.1.45. LCO 3.1.56.
LCO 3.1.5#. and LCO 3.4.2 may be suspended ﬁ“a“thegpﬁ MbEn

channel & Vﬁﬁe:bypassedﬁiFeaaéﬁﬁﬁ

TA3.1-111

TA3.1-111

ﬁnequ1red”théﬁﬁ"is forg ?3”3’13“%RTS%ﬂnstrumehtat1on%§

TonSE2 =3 b nandz16Te Em i
gh nnélsgdur1ng the performance of PHYSICS TESTS prov1ded

a.  RCS lowest Toop average temperature is > £5351F °F:

P TEqUITEd

TA3.1-77

(continued)
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PHYSICS TESTS Exceptions —MODE 2

B 3.1.B16

BASES

TA3.1-105
APPLICABILITY This LCO is applicable #r-MBBE—2-when performing low power

PHYSICS TESTS. -[[HEEAPpLICabilitys ;sj§§§ﬂ§§§%%ﬁﬁﬁiﬁ§

PHYSICS%IESTSﬁhn1tfﬁted?7“?MODf ; %ﬂ ”

TA3.1-103

ACTIONS

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

Suspension of PHYSICS TESTS exceptions requires restoration
of each of the applicable LCOs to within specification

Withine ’%’;h"b'ﬁ'ﬁ . PA3.1-246

B.1

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

(continued)
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BASES

PHYSICS TESTS Exceptions —MODE 2
B 3.1.B19

ACTIONS
(continued)

prevent operation of the reactor outside of its design
Timits.

€l

When the RCS lowest T,, is < 535%°F, the appropriate action

s to restore T, to within its specified limit. The
aliowed Completion Time of 15 minutes provides time for
restoring T,, to within 1imits without allowing the plant

to

remain in an unacceptable condition for an extended period

of time. Operation with the reactor critical and with

temperature below 535%°F could violate the assumptions for

accidents analyzed in the safety analyses.

0.1

IT £he-Required Actions

;¥ Zcannot be completed within the

associated Completion Time, the plant must be brought to a

MODE in which the requirement does not apply. To achieve
this status, the plant must be brought to at least MODE 3
within an additional 15 minutes. The Completion Time of
15 additional minutes is reasonable, based on operating
experience, for reaching MODE 3 in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.1.818.1

The power range and intermediate range neutron detectors
must be verified to be OPERABLE in MODE 2 by LCO 3.3.1,
"Reactor Trip System (RTS) Instrumentation.” A CHANNEL
OPERATIONAL TEST is performed on each power range and
intermediate range channel within32-heurs—prior to

TA3.1-107

~initiation of the PHYSICS TESTS. This will ensure that the

(continued)

WOG STS Rev 1, 04/07/95 B 3.1.8-10 Markup for PI ITS Part E




PHYSICS TESTS Exceptions —MODE 2
B 3.1.816

U Bases

RTS is properly aligned to provide the required degree of
core protection during the performance of the PHYSICS TESTS.
The12 1 bimo Yaimer o eriedont 4 hat )

e ot or—T5-OPERABLE short Ty—bef pibigts
PHYSHESTHESTS-

SR_3.1.818.2

Verification that the RCS lowest loop T, is 2 5353°F will
ensure that the unit is not operating in a condition that
could invalidate the safety analyses. Verification of the
RCS temperature at a Frequency of 30 minutes during the

SURVEILLANCE SR_3.1.838.2 (continued)
o REQUIREMENTS
\\/}* performance of the PHYSICS TESTS will ensure that the
initial conditions of the safety analyses are not violated.

TA3.1-105

e uency.s-o \-,?Bm”;;at‘é*s:’duh e
TTESTSTHATIE ;that"”the
ToCTIgIateds

SR 3.18}9.@3

CL3.1-247

prions acﬁ1eV'ﬁ§”cr1tT alityrEtthe SDM is verified by
;perform1ng a reactivity balance calculation, considering the
f0110w1ng reactivity effects:

(continued)

\_/
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PHYSICS TESTS Exceptions —MODE 2
B 3.1.810

\_/  BASES

a. RCS boron concentration;

b.  ControlEaRdESHIEdowEbank position; CL3.1-247

c. RCS average temperature;
d.  Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;Ednd

f. Samarium concentration-—and

CL3.1-247

ﬁéterm1n1 q

f?“pp1ng{*ﬁé§§ﬁUfﬁ§Wﬁ§ahd§§6ﬁf2§1fbankﬁw

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

REFERENCES 1. 10-CFR-58—Appendix-B—Section+i-

PA3.1-224

374—:Regﬂ4a%ePy—Gu4de—}T68T—Rev%s%eﬁ—ET-AugHS%T4%9¥87 PA3.1-226

"|PA3.1-227

4 ANSI/ANS 19.6.1-1985, RE1ORdISEATLIPIPHYSICSIIESES
FOT P e ST Zed WAL eI ReaC LorSoPecember—13—1985.

CL3.1-238
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PHYSICS TESTS Exceptions —MODE 2
B 3.1.518

U/ BASES

REFERENCES———— 55— WEAP-0273-NP-A-—WestinghouseRetoad-Safety CL3.1-237

\/
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C

PARTF
PACKAGE 3.1

REACTIVITY CONTROL SYSTEMS

JUSTIFICATION FOR DIFFERENCES FROM IMPROVED STANDARD
TECHNICAL SPECIFICATIONS (NUREG-1431) AND BASES

See Part E for specific proposed wording and location of referenced deviations.

Difference Difference

Category Number Justification for Differences
3.1-
TA 76 This change incorporates TSTF-136.
TA 77 This change incorporates TSTF-9, Rev. 1. The PI

ITS wording differs from the TSTF in that "is" is
used in lieu of "to be" to make the requirements
read better in Specifications 3.1.1, 3.1.4, 3.1.5,
3.1.6 and 3.1.8 and their Bases.

78 Not used.
TA 79 This change incorporates TSTF-142.
80  Notused.

Prairie Island
Units 1 and 2 7 1 12/11/00



Part F | Package 3.1

Difference Difference

Category Number Justification for Differences
3.1-
PA 81 ISTS SR 3.1.3.1 and the associated SR section of

the Bases were revised to divide the SR into two
SRs (ITS SR 3.1.2.1 and SR 3.1.2.2). The Note in
the Frequency column as to when the SR is
required to be performed was moved to the
Surveillance column as a Note. This change
clarifies the Notes that modify the SRs, eliminates
the potential for the misapplication of the usage
rules relating to the Frequency, and improves the
readability and understanding of the SRs. "Once"
has not been included in the Frequency for SR
3.1.2.1 since this is understood because there is
not a recurring frequency for this SR.

CL 82 PI1 CTS requirements are all based on isothermal
temperature coefficient and therefore the ITS
requirements are also based on isothermal
temperature coefficient (ITC). This is not a
significant change since the ITC and moderator
temperature coefficient (MTC) are numerically
related to each other. The nomenclature has been
changed to ITC throughout this specification and
the Bases (except where the term MTC is still

- applicable).

CL 83 The PI CTS specific ITC limits have been included
explicitly in the LCO in lieu of reference to a figure.
Thus, NUREG-1431 Figure 3.1.4.1 is not included
in the PI ITS. These ITC limits have been
~approved for use at Pl and assure that the plant
operates safely at all power levels. The
presentation of the LCO statement has been
revised for clarity.

Prairie Island
Units 1 and 2 ' 2 , 12/11/00
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Package 3.1

Difference
Category

PA

PA

TA

CL

Difference
Number
3.1-

84

85

86

87

Justification for Differences

Pl does not currently have TS requirements to
monitor the ITC lower limit during the core
operating cycle. The provisions of ISTS LCO 3.1.4
have been replaced by the proposed LCO 3.1.3
Action Statements C and D and SR 3.1.3.3 and
their associated Bases which more closely
address current plant practices of predicting EOC
ITC. This change is consistent with the approved
GITS. '

Pl does not currently have TS requirements to
verify ITS limits within 300 ppm as specified in
ISTS SR 3.1.4.2. The provisions of ISTS 3.1.4.2
have been replaced by the proposed PI ITS SR
3.1.3.2 which more closely address current plant
practices of confirming ITC will be within its limits
at 70% RTP. This change is consistent with the
approved GITS.

Approved TSTF-13 has not been incorporated,
since it is incompatible with the changes made to
ISTS SR 3.1.4.2 to accommodate Pl current
practices.

~ This change incorporates TSTF-107. The logical

connector “AND” format is not used since this is
not consistent with the description of Logical
Connectors provided in ISTS Section 1.2. -

CTS only requires action when a control rod
misalignment exceeds 24 steps. At the upper and

“lower limits of rod travel, the rod is misaligned
- when it deviates by 36 steps.

Prairie Island
Units 1 and 2

3 12/11/00
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Package 3.1

Difference
Category

PA

CL

TA

Difference
Number
3.1-

88

89

90

Justification for Differences

Required Action B.1 was not included in the PI ITS
since, in accordance with the Writer's Guide,
4.1.6.g, "A Required Action which requires
restoration, such that the condition is no longer
met, is considered superfluous. It is only included
if it would be the only Required Action for the
Condition or it is needed for presentation clarity.”
The logic of these Required Actions is simplified
by not including B.1. This change is also
consistent with proposed TSTF-240.

Pl CTS requires performance of SRs within 2
hours to assure acceptable core power distribution
or reduce power to 85% RTP. ITS Specification
3.1.4 Action Statement B and the associated
Bases have been revised to incorporate these
CTS requirements. Also for consistency with CTS,
the power level for which the rod misalignment is
acceptable, is re-evaluated and the power is
adjusted to this re-evaluated power level within 30
days. CTS 3.10.G.5 considerations for the
analyses have been relocated to this section of the
Bases.

This change incorporates TSTF-314.

Prairie Island
Units 1 and 2

4 12/11/00
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Package 3.1

j Difference
/ Category

PA

CL

\_ PA

TA

TA

Difference
Number
3.1-

91

92

93

94

95

Justification for Differences

A note is included in PI ITS SR 3.1.4.1 which
clarifies the required Pl approach for dealing with
indications of rod misalignment. At Pl when a rod
appears to be misaligned, the operator will first
verify operability of the RPI within the
requirements of Pl ITS 3.1.7. If the RPl is
operable, then the rod will be treated as
misaligned under the requirements of this
Specification 3.1.4.

This change incorporates CTS requirement for
rods to drop in 1.8 seconds with both RCPs
operating. Since Pl is a two loop plant, "both" is
used in lieu of "all".

The Note in the Applicability section of the ISTS
has been moved to the LCO section of the ITS
LCOs since the Note applies to exceptions to the
entire LCO and not to exceptions to the
Applicability. These changes make the Note and
its use clearer for the plant operators. The
associated changes to the Bases were also made.

This change incorporated TSTF-239.

This change incorporates TSTF-238.

N

Prairie Island
Units 1 and 2

5 12/11/00
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Difference Difference

U Category Number Justification for Differences
3.1-
PA 96 The PI ITS does not include the requirement to

perform this SR "within 4 hours" prior to achieving
criticality. In accordance with current plant
practices, the estimated critical control bank
position is prepared for all possible startup times
such that Xenon decay is not a factor. Therefore,
the requirement to perform this verification "within
4 hours" is not necessary. Since this is a new SR
and is not in the PI CTS, this is a plant specific

change.
TA 97 This change incorporates TSTF-110, Revision 2.
CL 98 Pl does not have a "Digital" rod position indication
, system, thus the bracketed term "Digital" is not
\_/ included in the PI ITS. This change has been

made throughout the Specification and associated
Bases. Also "DRPI" has been changed to "RPI".
Since this is the system used in the plant and
specified in the CTS, this a current licensing basis
change. :

TA 99 This change incorporates TSTF-234. This is an
- editorial change which deletes the modifying
- clauses "per group” and "per bank". These terms
are unnecessary since these limitations are
- defined in the applicable Conditions.

U Prairie Island
Units 1 and 2 6 12/11/00
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Difference Difference
Category Number Justification for Differences
3.1-

100 Not used.

CL 101 NUREG-1431 Specification 3.1.8 (ITS 3.1.7) and
the Bases are revised to incorporate CTS LAs
139/130. LAs 139/130 incorporated the provisions
of TSTF-234 as appropriate for Pl and as agreed

upon with the NRC Staff.
TA 102 This change incorporates TSTF-89.
TA 103 This change incorporates both TSTF-12, Revision

1 and TSTF-136 which result in the Specification
number changing from ISTS 3.1.10 to ITS 3.1.8.

PA 104 The lowest temperature for which Pl reactor
criticality is considered in safety evaluations is
535°F; thus, this temperature is provided in lieu of
the bracketed term.

TA 105 - This change incorporates TSTF-14, Revision 1.
TA 106 -~ This change incorporates TSTF-256.
TA 107  This change incorporates TSTF-108.

Prairie Island ,
Units 1 and 2 7 12/11/00
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Difference Difference

U/ Category Number Justification for Differences
3.1- '
X 108 CTS do not include specifications for demand

position indication. ITS includes a condition which
addresses when all demand position indication is
inoperable. The Bases clarify that demand
position indication includes the step counters,
Pulse to Analog counters, plant process computer
system and calculations based on the rod control
cabinet counters. This change is made to
accommodate Pl specific requirements which are
not currently in the TS.

109 Not used.
110 Not used.

TA 111 This change incorporates TSTF-315. The
reference to LCO 3.3.1, Function 18.e has been
changed to 16.e to be consistent with the PIITS.

112 Not used.
113 Not used.
114 Not uséd.
115 . Notused.
116 Not used.

117 Notused.

Prairie Island
Units 1 and 2 8 12/11/00
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Difference Difference
Category Number Justification for Differences
3.1-

118 Not used.
119 Not used.
120 Not used.

PA 121 Included throughout the Bases are reference
corrections, renumbering and relettering of
paragraphs and minor wording changes which
have been made to accommodate changes to the
Specifications and Prairie Island (P1) unique
needs. These changes are not identified by
change numbers.

CL 122 Reference to the General Design Criteria (GDC)
contained in 10CFR50 Appendix A is replaced by
reference to the Atomic Energy Commission
(AEC) proposed GDC which is the Pl licensing
basis. Pl was licensed to the proposed AEC GDC
which pre-dated the 10CFR50 App A GDC. Some
text changes have been made in some locations to
conform to the actual requirements of the AEC
GDC.

PA 123  Verbiage from the definition of SDM, ". . . and the
fuel and moderator temperatures are changed to
. the nominal hot zero power temperature, 547 °F,"
is included to make this paragraph clearer for the
operators. This change is consistent with the
approved GITS.

Prairie Island
Units 1 and 2 9 12/11/00
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Difference Difference

Category Number Justification for Differences
3.1-
CL 124 The Applicable Safety Analyses discussion has

been modified to agree with the assumptions and
results associated with the Pl specific analyses.

125 Not used.

PA 126 To be consistent with LCO 3.1.1 as modified by
approved traveler TSTF-9, clarification is provided
that the SDM requirements are specified in the
COLR.

CL 127 The phrase, "the DNBR limit and to exceed," is not
included since this is not accurate for Pl. The Pl
MSLB analysis allows the fuel to exceed DNB
limits and fail fuel.

CL 128 Since 15 minutes is a short time, the phrase, "and
the probability of a DBA occurring during this time
is very low." was included. This statement is true,
consistent with other ITS Bases and provides
further basis for allowing some time for operator
action.

Prairie Island
Units 1 and 2 10 12/11/00
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Difference Difference

Category Number Justification for Differences
3.1-
PA 129 Under these conditions the operator should borate

with the best source available. The discussion of
the BAST having high concentration boron may
not be true for Pl in the future. Pl does not have a
borated water storage tank. Thus the phrase, ". .
.boron concentration should be a highly
concentrated solution, such as that normally found
in the boric acid storage tank, or the borated water
storage tank." have not been included.

130 Not used.

PA 131 The example of boration rates is not included. Itis
sufficient that the operators borate with their best
source. This example does not provide any further
operator guidance or illusory information and
therefore is not included.

CL 132 The Bases discussion for SR 3.1.1.1 was revised
to describe the methods and considerations by
which Pl determines that the SDM limits are met.

133 Not used.

PA 134 - The clause, "or stable" was included since some of
these parameters are not really fixed, but are
stable for some time period.

Prairie Island
Units 1 and 2 11 : 12/11/00
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Difference Difference _
Category Number Justification for Differences

3.1-
135 Not used.

136 Not used.

CL 137 The Applicable Safety Analyses discussion has
been modified to reflect the analyses methods
used at Pl and the manner in which these
analyses are used.

PA 138 The NUREG-1431 terminology, "beginning of
cycle" has been replaced with "early in the cycle”
to be consistent with the analyses.

139 Not used.

140 Not used.

CL 141 The clause, "An SDM demonstration" has been
replaced with, "Verification of measured core
reactivity (SR 3.1.2.1)" since Pl will not perform a
demonstration but will instead verify core
- reactivity.

142 Not used.

Prairie Island
Units 1 and 2 12 12/11/00
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Difference Difference

Category Number ; Justification for Differences
3.1-
PA 143 The discussion of actions in MODE 3 have not

been included since this Specification is not
applicable in MODE 3. When MODE 3 is entered,
the appropriate specification will govern the
required actions as necessary.

CL 144 Discussion from the P1 CTS is included to provide
background on the relationship between ITC and
MTC since both terms are used in this Bases.

145 Not used.

PA 146 The fourth paragraph of this Bases Background
has been modified to make it accurate and
consistent with the Pl use of ITC.

PA 147 The next to last paragraph of the Bases
Background discussion has been revised and
relocated to the Bases LCO. This paragraph is
better situated in the Bases LCO since it discusses
the LCO limits and will help define the operability
requirements.

PA 148 " The last paragraph of the Bases Background is not
~ included in the PIITS since this discussion relates
to the SRs. The essence of the paragraph is
‘included in the Bases discussion for SR 3.1.3.1 as
applicable to Pl. '

Prairie Island
Units 1 and 2 13 12/11/00
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A Difference Difference
U/ Category Number Justification for Differences
3.1-

149 Not used.

150 Not used.

CL 1561 B 3.1.3 Bases Applicable Safety Analyses
discussion of core overheating accidents was
modified to be accurate for Pl. The "loss of main
feedwater flow" accident was deleted and the
applicable accidents list was clarified.

152 Not used.

\_/ CL 1563 The next to last paragraph of B 3.1.3 Bases
Applicable Safety Analyses discussion was not
included since the SR is not included in the
Specification and Pl will not be making this
measurement.

CL 154 The clause, "and will be within limits at 70% RTP,
full power, and EOC" to make it clear when we
intend to make our checks. This change supports

- the Specifications changes.

155 Not used.

CL 156 This statement is a CTS requirement that is
: - relocated to the ITS Bases.

N\

Prairie Island
Units 1 and 2 14 12/11/00
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Difference Difference

U Category Number Justification for Differences
3.1-
PA 157 B 3.1.3 Bases Applicability discussion was .

modified to make it clearer as to how ITC changes
as burnup increases and when the accidents are
evaluated.

PA 168 A new paragraph was included in B 3.1.3 Bases
Action A.1 to provide further clarification of the role
of the ITC limits.

PA 169 Clarification is provided on which ITC limit applies,
when it will be violated and the purpose of
administrative withdrawal limits.

160 Not used.

CL 161 The SR Bases discussion was revised to reflect
the use of ITC and incorporate changes to reflect
how the SRs will be used at PI.

CL 162 PI does not have a Bank Demand Position
Indication System, as such, and does not have
~any CTS for bank demand position indication.
Thus the name has been changed to lower case
and the term "System” has been deleted.

CL 163 Pl does not have a ';Digital" RPI System, thus
' "digital” and "D" are not included with "RPI".

Prairie Island
Units 1 and 2 15 ' 12/11/00
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Difference Difference
Category Number Justification for Differences

3.1-

TA 164 These changes incorporate TSTF-331. Some
changes were not incorporated since there are
unique Pl design features which need to be
presented to support the LCO statement.

165 Not used.

PA 166 The clause, "and OPERABILITY" was included for
clarity by making this statement consistent with the
Specification LCO statement.

167 Not used.

CL 168 The discussion of the RPI system has been
revised to accurately describe the system as
installed at PI.

169 Not used.
170 Not used.

PA 171 - The term "emergency” is not included since the
Specification does not require use of emergency
boration and the operators may use any
appropriate boration method available.

TA 172 This change incorporates TSTF-15.

Prairie Island
Units 1 and 2

16 12/11/00
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Package 3.1

Difference
Category

CL

CL

CL

CL

PA

Difference
Number
3.1-

173

174

175

176

177

178

179

Justification for Differences

The clause, "start the boric acid pumps" has been
replaced with "initiate boration" since the operators
may take actions other than starting boric acid
pumps to satisfy performance of the Required
Actions.

The portion of the sentence, "Since automatic
bank sequencing would continue to cause
misalignment"” has not been included since this
may not always be true.

Not used.

A clause which reads, "providing rod alignment
limits are not exceeded.” is included to reinforce
with the operators that there are limits on the
control movement requirement associated with
satisfaction of this SR.

Since the terminology for this SR and Bases
discussion differs from the common PI
terminology, a clarifying sentence has been
included to assure that the current Pl practices are
allowed.

For completeness and clarity, a sentence was
added which defines what insertion limits do for
the plant.

Not used.

Prairie Island
Units 1 and 2

17 12/11/00
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o Difference  Difference
/ Category Number Justification for Differences
3.1-

180 Not used.

CL 181 The NUREG-1431 Bases have been modified to
accommodate the Pl design in which some RCCA
banks have 2 groups and some have only one

group.

PA 182 The phrase, "and inoperability or misalignment”
has not been included since these conditions are
not within the subject of this specification. They
are addressed in other specifications.

PA 183 NUREG-1431 Specifications 3.1.6, "Shutdown

Bank Insertion Limits," and 3.1.7, "Control Bank

u Insertion Limits," have very similar purposes and
design features. Therefore, many of the
discussions in either Bases for these specifications
apply to both specifications. Thus, two paragraphs
from NUREG-1431, B 3.1.7 are included here to
make the discussion complete.

PA 184 For clarity, more discussion was included in the
Bases Applicability on the role of the shutdown
- banks in the SHUTDOWN MODES.

185 Not used.

186 | Not used.

Prairie Island
Units 1 and 2 18 12/11/00



Part F Package 3.1

Difference Difference

Category Number Justification for Differences
3.1-
PA 187 The discussion about 2 hours to restore the

shutdown banks within insertion limits is not
included. While it may be true that the SDM may
be significantly reduced, this not a basis for
allowing 2 hours to restore shutdown banks within
their insertion limits. Thus this discussion is not
included. A new sentence is included later in this
Actions discussion which provides the basis for
short term operation beyond the LCO limits.

PA 188 Since there are more actions than just restoration
of the shutdown banks to within their insertion
limits, this Action Statement was modified for
clarity.

189 Not used.

190 Not used.

PA 191 Unnecessary verbiage has been removed which
improves the accuracy of the discussion since the
SR does not specify verification of insertion limits
prior to an approach to criticality.

PA 192 NUREG-1431 Figure B 3.1.7 is not included and
~all references to this figure were not included in
~ the PIITS. Since the actual limits are in the COLR,
- use of a figure could cause operator confusion.

Prairie Island :
Units 1 and 2 | 19 12/11/00
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Difference Differénce

Category Number Justification for Differences
3.1-
PA 193 The detailed discussion of the steps at which the

banks begin to move is not included since this
level of detail is unnecessary in the Bases.

CL 194 To make the insertion limits background complete,
discussion of the normal power operation control
bank position, location of the definition for fully
withdrawn and use of boration is included.

195 Not used.

CL 196 The LCO statement for Specification 3.1.6,
"Control Bank Insertion Limits," requires
"sequence and overlap" limits to be met. Since
the Bases provide very little background on the
purpose of these limits, discussion has been
added to the PI ITS. Also, where appropriate,
"sequence and overlap" have been added to other
discussions.

197 Not used.

CL 198 The last paragraph of the B 3.1.6 Bases
' Background has been modified to make the
-. ~discussion accurate on what the LCO limits will do
for Pl with respect to the safety analyses.

199 Not used.

| 200 Not used.

Prairie Island
“Units 1and 2 20 12/11/00
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Difference Differerice

Category Number Justification for Differences
3.1-
PA 201 The Bases LCO discussion of ejected rod worth
has been modified since it is not "maintained"”, it is
"limited".
PA 202 Since the control bank insertion limits do not

preserve the "reactivity rate insertion
assumptions”, this clause is not included in the Pl
ITS.

PA 203 | NUREG-1431 does not address "MODE 2 with
Keff <1.0", thus this has been included.

PA 204 This sentence is awkward and unclear with the
verb dangling at the end; thus, it has been
reworded.

205 Not used.

PA 206 The discussion of accident and transients was
generalized since this detailed list is unnecessary
in the Bases and may be inaccurate in the future.

CL 207 The NUREG-1431 discussion of estimated critical
position calculations has been replaced by a
- description of how Pl actually handles these
calculations.

PA 208 Clarification is provided on acceptable means for
: performing this required verification.

Prairie Island
Units 1 and 2 21 12/11/00
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) Difference  Difference
LJ' . Category Number Justification for Differences
3.1-

209 Not used.
210 Not used.
211 Not used.

CL 212 The RPI requirements for OPERABILITY have
been rewritten to incorporate the current plant
requirements for this system. (These requirements
have been determined through discussions with
the NRC and were documented in NCR
19970613.)

CL 213 At PI, the bank demand position indication
. accuracy of 12 step agreement is only valid over
U : the range of 30 to 215 steps; thus, for consistency
with CTS and completeness, this range has been
defined. Outside this range, the accuracy is 24
steps which has been stated when appropriate.

PA 214 Since the ISTS briefly discusses SDM, the SDM
specifications have been referenced for a more
complete discussion of SDM.

215 -Not used.

CL 216 The statement regarding use of incore detectors
- has been revised to be consistent with the CTS
and Bases discussion of the capabilities of these
detectors.

Prairie Island
Units 1 and 2 22 12/11/00
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Difference Difference

N\ Category Number Justification for Differences
3.1-
PA 217 Clarification is provided that if the actions

determine that the rod is misaligned, then the
appropriate specification for misaligned rods must
be entered.

218 Not used.
219 Not used.
220 Not used.

CL 221 Pl does not have a single defined TS required
demand position indication system. AT Pl demand
position can be determined by a number of

U methods. The ITS Specification 3.1.7 requirement
to have demand position indication OPERABLE is
a new requirement and can be met by any of the
various methods which are listed in this Bases.

PA 222 Clarification is provided on how far the most and
‘least withdrawn rods can be apart and acceptable
means for verification. These clarifications are
', “essential to provide the operators with sufficient
guidance.

CL 223 Discussion of the actual shutdown rod positions is
not included since this is not true at P1. ‘

U/
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Difference Difference

Category Number Justification for Differences
3.1-
PA 224 Reference 1 was not included since this reference

is not used again and a full description of the
reference is included in the text.

225 Not used.

PA 226 Since 10CFR50 does not specify notification
requirements, this sentence has not been included
and reference 2 is not included.

PA 227 Reference 3 is not included since Pl is not
committed to Regulatory Guide 1.68.

CL 228 The list of Physics Tests has been customized to
be consistent with current requirements for PI.

229 Not used.
230 Not used.

CL 231 This discussion was clarified to specify that Bank
- Dis nearly fully withdrawn and that the Critical
Boron Concentration Test could violate ITC
specifications. -

CL 232 The discussion of Critical Boron worth testing was
' L clarified to be consistent with PI test requirements
and terminology.
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Difference Difference

Category Number Justification for Differences
3.1-
CL 233 The test "Boron Exchange Method" was changed

to "Boron Dilution Method” to be consistent with
plant procedures.

CL 234 Pl uses a single test for determining ITC, the
Slope Method; thus, this discussion has been
revised accordingly.

235 Not used.

CL 236 Pl does not use the Flux Symmetry Test, thus this
discussion is not included in the PI ITS.

CL 237 Pl does not use the Westinghouse Reload Safety
Evaluation Methodology and thus reference to this
methodology is not included. The Base
Background discussion addresses all of the
physics testing which is performed at PI; thus, the
clause referring to "other tests that may be
required . . ." is not included.

CL 238 ' The basis for Pl initial plant testing is USAR
. Appendix J and therefore this paragraph was
- modified accordingly. ANSI/ANS - 19.6.1 was
- made Reference 1 and details of this reference are
" not included in the text since it is adequately
‘described in the Bases References Section.
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Difference Difference
Category Number Justification for Differences
3.1:
239 Not used.
240 Not used.
PA 241 For consistency, the titles for all of the
specifications were listed rather than just the first
one.
242 Not used.
TA 243 This change incorporates TSTF-154, Revision 2.
PA 244 The purpose of this specification was elaborated to
make it clear that it is for testing in MODE 2.
245 Not used. :
PA 246 Clarification was provided that the 1 hour in the |
specification applies. |
| |
CL 247 . The discussion of the Bases for this SR was i

= temperature coefficient (ITC)" has been removed
“from the list of items considered, approved TSTF-

.~ modified to be consistent with the reactivity effects
. considered at Pl and the point in time at which the

activities are performed. Since "Isothermal

249, which elaborated on ITC, has not been
incorporated. .

Prairie Island
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Part G
PACKAGE 3.1

REACTIVITY CONTROL SYSTEMS

NO SIGNIFICANT HAZARDS DETERMINATION
AND ENVIRONMENTAL ASSESSMENT

NO SIGNIFICANT HAZARDS DETERMINATION

The proposed changes to the Operating License have been evaluated to determine
whether they constitute a significant hazards consideration as required by 10CFR Part
50, Section 50.91 using the standards provided in Section 50.92.

For ease of review, the changes are evaluated in groupings according to the type of
change involved. A single generic evaluation may suffice for some of the changes while
others may require specific evaluation in which case the appropriate reference change
numbers are provided.

A - Administrative (GENERIC NSHD)
(A3.1-01, A3.1-02, A3.1-06, A3.1-08, A3.1-12, A3.1-34, A3.1-36, A3.1-48, A3.1-52,
A3.1-54, A3.1-57)

Most administrative changes have not been marked-up in the Current Technical
Specifications, and may not be specifically referenced to a discussion of change. This
No Significant Hazards Determination (NSHD) may be referenced in a discussion of
change by the prefix “A” if the change is not obviously an administrative change and
requires an explanation.

These proposed changes are editorial in nature. They involve reformatting, renaming,
renumbering, or rewording of existing Technical Specifications to provide consistency
‘with NUREG-1431 or conformance with the Writer's Guide, or change of current plant
terminology to conform to NUREG-1431. Some administrative changes involve
relocation of requirements within the Technlcal Specifications without affecting their
technical content. Clarifications within the new Prairie Island Improved Technical
Specifications Wthh do not impose new requirements on plant operation are also
considered administrative.

| Prairie Island
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. 1. The proposed amendment will not involve a significant increase in the probability
K/ ’ or consequences of an accident previously evaluated.

The proposed conversion of Prairie Island Current Technical Specifications to
conform to NUREG-1431 involves reformatting, rewording, changes in
terminology and relocating requirements. These changes are simply editorial, or
do not involve technical changes and thus they do not impact any initiators of
previously analyzed events or assumed mitigation of accident or transient
events. Therefore, these changes do not involve a significant increase in the
probability or consequences of an accident previously evaluated.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed. :

These proposed administrative changes do not involve physical modification of
the plant, no new or different type of equipment will be installed or removed
associated with these administrative changes, nor will there be changes in
parameters governing normal plant operation. The proposed administrative
changes do not impose new or different requirements on plant operation.
Therefore, these administrative changes do not create the possibility of a new or
different kind of accident from any accident previously evaluated.

4\/; 3. The proposed amendment will not involve a significant reduction in the margin of
safety.

These proposed administrative changes do not impact any safety analysis
assumptions. Therefore, these changes do not involve a reduction in the plant
margin of safety.

U Prairie Island
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M - More restrictive (GENERIC NSHD)

(M3.1-04, M3.1-09, M3.1-11, M3.1-17, M3.1-18, M3.1-19, M3.1-22, M3.1-24, M3.1-27,
M3.1-29, M3.1-31, M3.1-32, M3.1-38, M3.1-42, M3.1-44, M3.1-47, M3.1-53, M3.1-62,
M3.1-66)

This proposed Technical Specifications revision involves modifying the Current
Technical Specifications to impose more stringent requirements upon plant operations
to achieve consistency with the guidance of NUREG-1431, correct discrepancies or
remove ambiguities from the specifications. These more restrictive Technical
Specifications have been evaluated against the plant design, safety analyses, and other
Technical Specifications requirements to ensure the plant will continue to operate safely
with these more stringent specifications.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The proposed changes provide more stringent requirements for operation of the
plant. These more stringent requirements do not result in operation that will
increase the probability of initiating an analyzed event and do not alter
assumptions relative to mitigation of an accident or transient event.

These more restrictive requirements continue to ensure process variables,
structures, systems, and components are maintained consistent with the safety
analyses and licensing basis. Therefore, these changes do not involve a
significant increase in the probability or consequences of an accident previously
evaluated.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

The proposed changes do not involve a physical alteration of the plant, that is,
no new or different type of equipment will be installed, nor do they change the
methods governing normal plant operation.

These more stringent requirements do impose different operating restrictions.
However, these operating restrictions are consistent with the boundaries
established by the assumptions made in the plant safety analyses and licensing
bases. Therefore, these changes do not create the possibility of a new or
different kind of accident from any accident previously evaluated.

Prairie Island
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M - More restrictive (continued)

3. The proposed amendment will not involve a significant reduction in the margin of
safety.

The imposition of more stringent requirements on plant operation either has no
impact on the plant margin of safety or increases the margin of safety. Each
change in this category is by definition providing additional restrictions to
enhance plant safety by:

a) increasing the analytical or safety limit;

b) increasing the scope of the specifications to include additional plant
equipment;

c) adding requirements to current specifications;

d) increasing the applicability of the specification;

e) providing additional actions;

f) decreasing restoration times;

g) imposing new surveillances; or
h) decreasing surveillance intervals.

These changes maintain requirements within the plant safety analyses and
licensing bases. Therefore, these changes do not involve a significant reduction
in a margin of safety.

" Prairie Island
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o R - Relocation (GENERIC NSHD)
\_ (None in this Package)

This License Amendment Request (LAR) proposes to relocate requirements contained
in the Current Technical Specifications out of the Technical Specifications into licensee
controlled programs. These requirements are relocated because they 1) do not meet
the Technical Specifications selection criteria defined in 10 CFR 50.36; or 2) are
mandated by current Nuclear Regulatory Commission (NRC) regulations and are
therefore unnecessary in the Technical Specifications.

In the NRC Final Policy Statement on Technical Specifications Improvements for
Nuclear Power Reactors (dated 7/16/93), the NRC stated:

. since 1969, there has been a trend towards including in Technical
Specifications not only those requirements derived from the analyses and
evaluations included in the safety analysis report but also essentially all other
Commission requirements governing the operation of nuclear power reactors...
This has contributed to the volume of Technical Specifications and to the
several-fold increase, since 1969, in the number of license amendment
applications to effect changes to the Technical Specifications. It has diverted
both staff and licensee attention from the more important requirements in these
documents to the extent that it has resulted in an adverse but unquantifiable
impact on safety.

Thus, relocation of unnecessary requirements from the Current Technical Specifications
should result in an overall improvement in plant safety through more focused attention
to the requirements that are most important to plant safety.

1. The proposed amendment will not involve a significant increase in the probablhty
or consequences of an accident previously evaluated.

These proposed changes relocate requirements for structures, systems,
components or variables which did not meet the criteria for inclusion in the
improved Technical Specifications, or which duplicate regulatory requirements.
The affected structures, systems, components or variables are not assumed to
be initiators of analyzed events and are not assumed to mitigate accident or
transient events.

These relocated operability requirements will continue to be maintained pursuant
to 10 CFR 50.59, other regulatory requirements (as applicable for the document
to which the requirement is relocated), or the Administrative Controls section of

~ these proposed improved Technical Specifications.

\/ Prairie Island
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R — Relocation (continued)

Therefore, these changes do not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

These proposed changes do not involve a physical alteration of the plant (no
new or different type of equipment will be installed) or changes in parameters
governing normal plant operation. The proposed changes do not impose any
different requirements and adequate control of existing requirements will be
maintained. Thus, these changes do not create the possibility of a new or
different kind of accident from any accident previously evaluated.

The proposed amendment will not involve a significant reduction in the margin of
safety.

These proposed changes will not reduce the margin of safety because they do
not impact any safety analysis assumptions. In addition, the relocated
requirements for the affected structure, system, component or variables are the
same as the current Technical Specifications. Since future changes to these
requirements will be evaluated per the requirements of 10 CFR 50.59, other
regulatory requirements (as applicable for the document to which the
requirement is relocated), or the Administrative Control section of the Improved
Technical Specifications, proper controls are in place to maintain the plant
margin of safety. Therefore, these changes do not involve a significant reduction
in the margin of safety.

Prairie Island
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o LR - Less restrictive, Relocated details (GENERIC NSHD)
W (LR3.1-03, LR3.1-07, LR3.1-37, LR3.1-43, LR3.1-51, LR3.1-59, LR3.1-65)

Some information in the Prairie Island Current Technical Specifications that is
descriptive in nature regarding the equipment, system(s), actions or surveillances
identified by the specification has been removed from the proposed specification and
relocated to the proposed Bases, Updated Safety Analysis Report or licensee
controlled procedures. The relocation of this descriptive information to the Bases of the
Improved Technical Specn‘” ications, Updated Safety Analysis Report or licensee
controlled procedures is acceptable because these documents will be controlled by the
Improved Technical Specifications required programs, procedures or 10CFR50.59.
Therefore, the descriptive information that has been moved continues to be maintained
in an appropriately controlled manner.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The proposed changes relocate detailed, descriptive requirements from the
Technical Specifications to the Bases, Updated Safety Analysis Report or
licensee controlled procedures. These documents containing the relocated
requirements will be maintained under the provisions of 10CFR50.59, a program

‘ or procedure based on 10CFR50.59 evaluation of changes, or NRC approved

K_,}' methodologies. Since these documents to which the Technical Specifications
requirements have been relocated are evaluated under 10CFR50.59 or its
guidance, or in accordance with NRC approved methodologies, no increase in
the probability or consequences of an accident previously evaluate will be
allowed without prior NRC approval. Therefore, these changes do not involve a
significant increase in the probability or consequences of an accident previously
evaluated.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

These proposed changes do not necessitate physical alteration of the plant, that
is, no new or different type of equnpment will be installed, or change parameters
governing normal plant operation. The proposed changes will not impose any
different requirements and adequate control of the information will be
maintained. Thus, these changes do not create the possibility of a new or
different kind of accident from any accident previously evaluated. -

Prairie Island
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LR - Less restrictive, Reélocated details (continued)

3. The proposed amendment will not involve a significant reduction in the margin of
safety.

The proposed changes will not reduce a margin of safety because it has no
impact on any safety analysis assumptions. In addition, the requirements to be
transposed from the Technical Specifications to the Bases, Updated Safety
Analysis Report or licensee controlled procedures are the same as the existing
Technical Specifications. Since future changes to these requirements will be
evaluated under 10CFR50.59 or its guidance, or in accordance with NRC
approved methodologies, no reduction in a margin of safety will be allowed
without prior NRC approval. Therefore, these changes do not involve a
significant reduction in a margin of safety.

Prairie Island
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L - Less restrictive, Specific

Each CTS change which is designated as Less (L prefix) restrictive on plant operations
is provided with a specific NSHD.

Specific NSHD for Change L3.1-21

CTS does not include action statements which provide remedial actions if rod insertion
limits are not met. Thus the plant would enter CTS 3.0.C (ITS 3.0.3) which would
require the plant to be in MODE 3 in 6 hours and MODE 5 in 36 hours. The new ITS
Action Statement will require the plant to be in MODE 3 in 6 hours. This change is
consistent with the guidance of NUREG-1431.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The proposed change allows the plant to stay in MODE 3 when rod insertion
limits are not met in MODES 1 and 2 rather than continuing shutdown to MODE
5. This change does not involve an increase in the probability or consequences
of an accident previously evaluated because there are not any accidents
evaluated in MODES 3, 4 and 5 which consider rod insertion.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

The proposed change makes the Pl ITS consistent with the guidance of NUREG-
1431 and does not involve a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal
plant operation. Thus, this change does not create the possibility of a new or
different kind of accident.

3. The proposed amendment will not involve a significant reduction in the margin of
safety. :

The proposed change makes the P! ITS consistent with the guidance of NUREG-
1431 and does not involve a significant reduction in margin of safety. The effect
of this change is to allow the plant to remain in MODE 3 when rod insertion limit
‘Action Statements have not been met. When the plant is in MODE 3 all rods are
fully inserted and the plant is maintained in a safe condition by SDM TS

\'/ Prairie Island
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Specific NSHD for Change L3.1-21 (continued)

requirements. Since rod insertion is not considered in MODES 3, 4 and 5 in any
accident analyses, this change does not involve a significant reduction in the
margin of safety.

Therefore it is concluded this proposed change does not involve a significant hazards
consideration. This change is consistent with the guidance of NUREG-1431.

Prairie Island
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Specific NSHD for Change L3.1-23

CTS require control banks to meet insertion limits when the reactor is approaching
criticality. This change will require insertion limits once criticality is achieved. This
change is consistent with the guidance of NUREG-1431.

1.

The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

Control banks insertion limits are required when the reactor is at power to assure
that the assumed power distribution, ejected rod worth, SDM and reactivity
insertion rate assumptions are met. Prior to achieving criticality the reactor is not
at power. Therefore, this change does not significantly increase the probability or
consequences of an accident previously evaluated.

The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

The proposed change does not involve a physical alteration of the plant (no new
or different type of equipment will be installed) or changes in parameters
governing normal plant operation. Thus, this change does not create the
possibility of a new or different kind of accident.

The proposed amendment will not involve a significant reduction in the margin of
safety.

The proposed change eliminates TS required control bank insertion limits when
the reactor is approaching criticality. As a practical matter, when criticality is
achieved, the insertion limits are met through use of the estimated critical
concentration of boron. Therefore, at some time prior to reaching criticality, the
insertion limits must be met to assure that they are met when criticality is
achieved. Since CTS do not define when “approach to criticality” occurs,
essentially the plant is required to meet control bank insertion limits at some time
during the approach to criticality although it is no longer a TS requirement.
Control banks insertion limits are required when the reactor is at power to assure
that the assumed power distribution assumptions are met. Prior to criticality, the
reactor is not at power and does not have a power distribution which requires
control. Thus, this change does not involve a significant reduction in margin of
safety. ‘ :

Therefore it is concluded this'proposed change does not involve a significant hazards

consideration. This change~is consistent with the guidance of NUREG-1431.

Prairie Island
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Specific NSHD for Change L3.1-26

CTS does not include action statements which provide remedial actions if control bank
insertion limits are not met. Thus the plant would enter CTS 3.0.C (ITS 3.0.3) which
would require the plant to be in MODE 3 in 6 hours and MODE 5 in 36 hours. The new
ITS Action Statements removes the plant from the MODE of Applicability by requiring
the plant to be in MODE 2 with K. < 1.0 in 6 hours. This change is consistent with the
guidance of NUREG-1431.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The proposed change allows the plant to stay in MODE 2 with K4 < 1.0 when rod
insertion limits are not met in MODES 1 and 2 with K4 = 1.0 rather than
continuing to shutdown to MODE 5. This change does not involve an increase in
the probability or consequences of an accident previously evaluated because
there are not any accidents evaluated in MODE 2 with K < 1.0 and in MODES
3, 4 and 5 which consider rod insertion.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

The proposed change makes the Pl ITS consistent with the guidance of NUREG-
1431 and does not involve a physical alteration of the plant (no new or different
type of equipment will be installed) or changes in parameters governing normal
plant operation. Thus, this change does not create the possibility of a new or
different kind of accident.

Prairie Island
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Specific NSHD for Change L3.1-26 (continued)

3. The proposed amendment will not involve a signiﬁcaht reduction in the margin of
safety. '

The proposed change makes the P! ITS consistent with the guidance of NUREG-
1431 and does not involve a significant reduction in margin of safety. The intent
of this specification is to remove the plant from the MODE of Applicability. The
effect of this change is to allow the plant to remain in MODE 2 with K4 < 1.0
when control bank insertion limit Action Statements have not been met. When
the plant is in MODE 2 with K, < 1.0, control bank insertion limits are not a
safety concern.

Therefore it is concluded this proposed change does not involve a significant hazards
consideration. This change is consistent with the guidance of NUREG-1431.

Prairie Island
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Specific NSHD for Change L3.1-28

The proposed change allows Physics Testing exceptions from the TS requirements for
ITC, rod group alignment limits and RCS minimum temperature for criticality. These
exceptions are not allowed by CTS. To assure that the plant is maintained in a safe
condition, new Physics Testing limitations on the RCS lowest loop average
temperature, SDM and thermal power are provided. This change is consistent with the
guidance of NUREG-1431.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The proposed change provides new TS exceptions for Physics Testing. These
exceptions are acceptable as long as the fuel design criteria are not violated.
When the TS requirements for ITC, rod group alignment limits and RCS
minimum temperature for criticality are suspended for Physics Tests, the fuel
design criteria are preserved as long as the power level is limited to < 5% RTP,
the reactor coolant temperature is kept = 535 °F and SDM is within the limits
provided in the COLR. Therefore, this change does not involve a significant
increase in the probability or consequences of a previously analyzed accident.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

; The proposed change does not involve a physical alteration of the plant, that is,

| no new or different type of equipment will be installed. This proposed change

| does not introduce any new mode of plant operation or change the methods
governing normal plant operation. Thus, this change does not create the
possibility of a new or different kind of accident from any accident previously
evaluated.
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Specific NSHD for Chainge L3.1-28 (continued)

3. The proposed amendment will not involve a significant reduction in the margin of
safety.

This change allows some TS limitations to be suspended for Physics Testing.
Fuel design criteria are preserved through new limitations imposed on the
reactor during Physics Testing. Therefore, in consideration of the offsetting
changes, the proposed change does not result in a significant reduction in the
margin of safety.

Therefore it is concluded this proposed change does not involve a significant hazards
consideration. This change is consistent with the guidance of NUREG-1431.

Prairie Island
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‘Specific NSHD for Change L3.1-33

The proposed change requires power to be reduced to 85% of rated power in lieu of
reducing the high neutron flux trip setpoint to 85%. This change is acceptable since it
provides the benefit of reducing power without the risk of a transient from reducing the
trip setpoint. This change is consistent with the guidance of NUREG-1431.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The proposed change requires reducing power to 85% in lieu of reducing the
high neutron flux trip setpoint to 85%. This change does not affect the probability
that rod misalignment will occur; therefore, this change does not affect the
probability of a previously evaluated accident. With this change, a transient with
a rod misalignment which would have resulted in a high flux trip under the CTS
requirements may not trip until a higher power level is reached. However, this
would not involve a significant increase in the consequences of an accident
previously evaluated because the initial power level has been reduced to 85% of
rating. Therefore, this change does not involve a significant increase in the
probability or consequences of a previously analyzed accident.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

The proposed change does not involve a physical alteration of the plant, that is,
no new or different type of equipment will be installed. This proposed change
does not introduce any new mode of plant operation or change the methods
governing normal plant operation. Thus, this change does not create the
possibility of a new or different kind of accident from any accident previously
evaluated.

(Y 3
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Specific NSHD for Change L3.1-33 (continued)

3. The proposed amendment will not involve a significant reduction in the margin of
safety.

This change requires the plant power level to be reduced to 85% of rating in lieu
of reducing the high neutron trip setpoints. With this change, a transient with a
rod misalignment which would have resulted in a high flux trip under the CTS
requnrements may not trip until a higher power level is reached. However, the
initial power is reduced and the pos&bnhty of transients associated with adjusting
the high neutron flux trip setpoint is avoided. Therefore, in consideration of the
offsetting changes, the proposed change does not result in a significant
reduction in the margin of safety.

Therefore it is concluded this proposed change does not involve a significant hazards
consideration. This change is consistent with the guidance of NUREG-1431.
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Specific NSHD for Change L3.1-63

CTS requires operability of the rod position indication system in MODES 1, 2, 3, 4 and
5. This change will require the rod position indication system to be operable in MODES
1 and 2. This change is acceptable because in MODES 3, 4 and 5, the control rods are
fully inserted, the reactor is shutdown and reactivity control is maintained by SDM
requirements. Thus indication of rod position is not required in these modes. This
change is consistent with NUREG-1431.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The RPI system is an instrumentation system which is not an accident initiator
and does not affect the consequences of an accident. Therefore, this change
does not involve a significant increase in the probability or consequences of a
previously analyzed accident.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

This proposed change does not involve a physical alteration of the plant, that is,
no new or different type of equipment will be installed. The proposed change
only changes the modes for which the RPI must be operable. Thus, this change
does not create the possibility of a new or different kind of accident from any
accident previously evaluated.

3. The proposed amendment will not involve a significant reduction in the margin of
safety.

This change allows the RPI system to be inoperable in Modes 3, 4, and 5. In
these modes the reactor is shutdown, the rods are fully inserted and reactor
safety is assured by boration to the meet the SDM TS requirements. Thus,
indication of rod position through the RPIs is not required. Therefore, the
proposed change does not result in a significant reduction in the margin of
safety.

Therefore it is concluded this’proposed change does not involve a sighiﬁcant hazards
consideration. This change is consistent with the guidance of NUREG-1431.
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Specific NSHD for Change L3.1-64

CTS requires verification of the RPI system prior to each startup following shutdown in
excess of two days if not done in the previous 30 days. This change will require this
verification to be performed prior to criticality after each removal of the reactor head.
This change is consistent with NUREG-1431 as modified by TSTF-89.

1. The proposed amendment will not involve a significant increase in the probability
or consequences of an accident previously evaluated.

The RPI system is an instrumentation system which is not an accident initiator
and does not affect the consequences of an accident. Therefore, this change

does not involve a significant increase in the probability or consequences ofa
previously analyzed accident.

2. The proposed amendment will not create the possibility of a new or different kind
of accident from any accident previously analyzed.

This proposed change does not involve a physical alteration of the plant, that is,
no new or different type of equipment will be installed. The proposed change
only changes the conditions for which the RPI functional verification must be
performed. Thus, this change does not create the possibility of a new or different
kind of accident from any accident previously evaluated.

3. The proposed amendment will not involve a significant reduction in the margin of
safety.

The proposed change modifies the criteria for performing RPI function
verifications. Activities associated with removal of the reactor head are more
likely to affect performance of the RPI system than the act of shutting down and
remaining shutdown for more than two days. Thus the criteria for performing this
SR are directly tied to those activities which affect system performance.
Therefore, this change does not involve a significant reduction in a margin of
safety. '

Therefore it is concluded this proposed change does not involve a significant hazards
consideration. This change is consistent with the guidance of NUREG-1431 as
modified by approved TSTF-89.
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Part G Package 3.1

ENVIRONMENTAL ASSESSMENT

The Nuclear Management Company has evaluated the proposed changes and
determined that:

1. The changes do not involve a significant hazards consideration, or

2. The changes do not involve a significant change in the types or significant
increase in the amounts of any effluents that may be released offsite, or

3. The changes do not involve a significant increase in individual or cumulative
occupational radiation exposure.

Accordingly, the proposed changes meet the eligibility criteria fof categorical exclusion
set forth in 10 CFR Part 51 Section 51.22(c)(9). Therefore, pursuant to 10 CFR Part 51
Section 51.22(b), an environmental assessment of the proposed changes is not
required.
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