
Bradley J. SawatzkeENERGY Columbia Generating Station
P.O. Box 968, PE08

Richland, WA 99352-0968

Ph. 509.377:4300 I F. 509.377.4150
bjsawatzke@energy-northwest.com

January 31, 2012
G02-12-017

10 CFR 50.90
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555-0001

Subject: COLUMBIA GENERATING STATION, DOCKET NO. 50-397
LICENSE AMENDMENT REQUEST TO CHANGE TECHNICAL
SPECIFICATIONS IN SUPPORT OF PRNM / ARTS / MELLLA
IMPLEMENTATION

Reference: NRC to Mark E. Reddemann (Energy Northwest), "Columbia Generating
Station - Issuance of Amendment Re: Increased Boron Concentration in
Standby Liquid Control System (TAC NO. ME4789)," May 18, 2011
(ADAMS Accession No. ML1 11170370)

Dear Sir or Madam:

Pursuant to 10 CFR 50.90, Energy Northwest hereby requests an amendment to the
Technical Specifications (TS) for Columbia Generating Station Operating License NPF-
21. Energy Northwest has reviewed the proposed amendment in accordance with 10
CFR 50.92 and concludes it does not involve a significant hazards consideration.

The proposed amendment would modify TS for Power Distribution Limits, Reactor
Protection System Instrumentation, Control Rod Block Instrumentation, Oscillation
Power Range Monitor (OPRM) Instrumentation, Recirculation Loops Operating,
Shutdown Margin Test - Refueling, and the Core Operating Limits Report (COLR).

The proposed changes are needed to allow modifications of the Neutron Monitoring
System (NMS) by installation of the General Electric Hitachi (GEH) Nuclear
Measurement Analysis and Control (NUMAC) Power Range Neutron Monitor (PRNM)
system. The existing OPRM system hardware would be replaced. The OPRM trip
function would be integrated into the NUMAC PRNM system. The modification of the
PRNM system replaces analog technology with a more reliable digital upgrade and
simplifies the management and maintenance of the system.

The proposed amendment would also provide an expanded operating domain resulting
from the implementation of Average Power Range Monitor/Rod Block Monitor/Technical
Specifications / Maximum Extended Load Line Limit Analysis (ARTS / MELLLA). The
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Average Power Range Monitor (APRM) flow-biased simulated thermal power scram
Allowable Value would be revised to permit operation in the MELLLA region. The
current flow biased Rod Block Monitor (RBM) would also be replaced by a power
dependent RBM which also would require new Allowable Values. In addition, the flow-
biased APRM simulated thermal power setdown requirements would be replaced by
more direct power and flow dependent thermal limits to reduce the need for manual
APRM gain adjustments and to provide more direct thermal limits administration during
operation at other than rated conditions. Operation in the MELLLA region will provide
improved power ascension capability by extending plant operation at rated power with
less than rated flow. Operation in the MELLLA region can result in the need for fewer
control rod manipulations to maintain rated power during the fuel cycle. Replacement of
the flow-biased APRM simulated thermal power setdown requirement with power and
flow-based limits on Minimum Critical Power Ratio (MCPR) and Linear Heat Generation
Rate (LHGR) will provide more direct protection of thermal limits.

With the recent approval of the referenced Amendment 221 to the Columbia TS, which
increased Boron-10 enrichment in the Standby Liquid Control (SLC) system, analysis
now supports Anticipated Transient Without Scram (ATWS) mitigation with one SLC
system pump, instead of two. Energy Northwest is requesting NRC approval to
incorporate this change to the Columbia license basis as this improves system reliability
by increasing redundancy while maintaining margin to the SLC system relief valve
setpoint under ARTS / MELLLA conditions. No changes to the TS are required to
implement this change; however, changes will be made to the TS Bases.

This License Amendment Request (LAR) has been divided into three enclosures to
facilitate the NRC review. Enclosure 1 provides a description of the combined PRNM
and ARTS / MELLLA proposed changes to TS. Attachments to Enclosure 1 include the
following:

1. TS Page Markups
2. Retyped TS Pages
3. TS Bases Page Markups (for information only)
4. Sample Pages of Proposed COLR Changes (for information only)

Enclosure 2 provides the technical and regulatory evaluation for the PRNM LAR.
Included as Attachments to Enclosure 2 are the following:

1. 0000-0101 -7647-R3, "Columbia Generating Station Plant-Specific Responses
Required by NUMAC PRNM Retrofit Plus Option III Stability Trip Function
Topical Report (NEDC-3241 OP-A)," October 2011 - (proprietary version)

2. NEDC-33685P, Revision 1, "Digital I&C-ISG-06 Compliance for Columbia
Generating Station NUMAC Power Range Neutron Monitoring Retrofit Plus
Option III Stability Trip Function," January 2012 - (proprietary version)
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3. NEDC-33690P, Revision 0, "Columbia Generating Station Power Range
Neutron Monitoring System Response Time Analysis Report," November
2011 - (proprietary version)

4. NEDC-33694P, Revision 1, "Columbia Generating Station Power Range
Neutron Monitoring System Diversity and Defense-in-Depth (D3) Analysis,"
January 2012 - (proprietary version)

5. NEDC-33696P, Revision 0, "Columbia Generating Station Power Range
Neutron Monitoring System Architecture & Theory of Operations Report,"
November 2011 - (proprietary)

6. NEDC-33697P, Revision 1, "Columbia Generating Station Power Range
Neutron Monitoring System Design Analysis Report," January 2012 -
(proprietary version)

7. NEDC-33698P, Revision 1, "Columbia Generating Station Power Range
Neutron Monitoring System Design Report on Computer Integrity, Test and
Calibration, and Fault Detection," January 2012 - (proprietary version)

8. 0000-0101 -7647-R3, "Columbia Generating Station Plant-Specific Responses
Required by NUMAC PRNM Retrofit Plus Option III Stability Trip Function
Topical Report (NEDC-3241 OP-A)," October 2011 - (non-proprietary version)

9. NEDO-33685, Revision 1, "Digital I&C-ISG-06 Compliance for Columbia
Generating Station NUMAC Power Range Neutron Monitoring Retrofit Plus
Option III Stability Trip Function," January 2012 - (non-proprietary version)

10. NEDO-33690, Revision 0, "Columbia Generating Station Power Range
Neutron Monitoring System Response Time Analysis Report," November
2011 - (non-proprietary version)

11. NEDO-33694, Revision 1, "Columbia Generating Station Power Range
Neutron Monitoring System Diversity and Defense-in-Depth (D3) Analysis,"
January 2012 - (non-proprietary version)

12. NEDO-33697, Revision 1, "Columbia Generating Station Power Range
Neutron Monitoring System Design Analysis Report," January 2012 - (non-
proprietary version)

13. NEDO-33698, Revision 1, "Columbia Generating Station Power Range
Neutron Monitoring System Design Report on Computer Integrity, Test and
Calibration, and Fault Detection," January 2012 - (non-proprietary version)

14. List of Commitments
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Attachment 1 of Enclosure 2 provides the Columbia Specific Plant Responses required
by the NUMAC PRNM Licensing Topical Report (LTR).

Attachments 2 through 7 of Enclosure 2 contain the Phase I information to support a
Digital I&C-ISG-06 defined Tier 2 review for a license amendment request referencing a
previously approved topical report with deviations to suit the Columbia Generating
Station specific application.

GEH considers certain information contained in Attachments 1 through 7 of Enclosure 2 to
be proprietary and, therefore, requests that these be withheld from public disclosure in
accordance with 10 CFR 2.390. Non-proprietary versions of these documents are
provided as Attachments 8 through 13 of Enclosure 2 respectively, except for Attachment
5 which is considered proprietary information in its entirety. Attachments 1 through 7 of
Enclosure 2 also contain the associated affidavits, within the first few pages of each
document, for the requests to be withheld from public disclosure.

Attachment 14 of Enclosure 2 contains a List of Commitments, including the Digital I&C-
ISG-06 Phase II information to be supplied. The Phase II information is expected to be
submitted to the NRC no later than June 29, 2012.

Enclosure 3 provides the technical and regulatory evaluation for the ARTS / MELLLA
LAR. Included as Attachments to Enclosure 3 are the following:

1. NEDC-33570P, Revision 1, "Columbia Generating Station
APRM/RBM/Technical Specifications/ Maximum Extended Load Line Limit
Analysis (ARTS / MELLLA)," January 2012 (proprietary version)

2. NEDO-33570, Revision 1, "Columbia Generating Station
APRM/RBM/Technical Specifications/ Maximum Extended Load Line Limit
Analysis (ARTS / MELLLA)," January 2012 (non-proprietary version)

GEH considers certain information contained in Enclosure 3 Attachment 1 to be
proprietary and, therefore, requests that it be withheld from public disclosure in
accordance with 10 CFR 2.390. Included within the proprietary file is the associated
affidavit for this request. A non-proprietary version of this document is provided as
Enclosure 3 Attachment 2.

Energy Northwest will install the PRNM and ARTS / MELLLA improvements during the
next planned refueling outage after NRC approval is received. The next scheduled
refueling outage (R21) for Columbia begins in May 2013. If NRC approval is not
received by April 15, 2013 to support installation during the R21 refueling outage, then
the modifications will be installed in a subsequent outage of sufficient duration, such as
the next refueling outage scheduled to begin in the spring of 2015.

In accordance with 10 CFR 50.91, a copy of this application, with attachments, is being
provided to the designated Washington State Official.



LICENSE AMENDMENT REQUEST TO CHANGE TECHNICAL SPECIFICATIONS IN
SUPPORT OF PRNM / ARTS I MELLLA IMPLEMENTATION
Page 5

Should you have any questions or require additional information regarding this matter,
please contact Mr. ZK Dunham, Licensing Supervisor, at (509) 377-4735.

I declare under penalty of perjury that the foregoing is true and correct. Executed on
the date of this letter.

Respectfully,

BJ Sa tke
Vice President, Nuclear Generation & Chief Nuclear Officer

Enclosures and Attachments: As described herein

cc: Regional Administrator - NRC RIV
Project Manager- NRC NRR
NRC Senior Resident Inspector/988C
R.N. Sherman - BPA/1 399
W.A. Horin - Winston & Strawn
J.O. Luce - EFSEC
R.R. Cowley - WDOH
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Description of Proposed TS Changes

Subject: License Amendment Request to Change Technical Specifications (TS) in
Support of:

1) Power Range Neutron Monitoring (PRNM) System Upgrade

2) APRM / RBM / Technical Specifications (ARTS) / Maximum Extended
Load Line Limit Analysis (MELLLA) Implementation

1.0 SUMMARY DESCRIPTION

2.0 DETAILED DESCRIPTION

3.0 ENVIRONMENTAL CONSIDERATION

4.0 REFERENCES

Attachments to Enclosure 1

1. TS Page Markups

2. Retyped TS Pages

3. TS Bases Page Markups (for information only)

4. Sample Pages of Proposed COLR Changes (for information only)
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1.0 SUMMARY DESCRIPTION

Energy Northwest proposes to revise the Columbia Generating Station (CGS) Technical
Specifications (TS) to:

1) Reflect the installation of the digital General Electric - Hitachi (GEH) Nuclear
Measurement Analysis and Control (NUMAC) Power Range Neutron Monitoring
(PRNM) System; and

2) Reflect an expanded operating domain resulting from implementation of Average
Power Range Monitor/Rod Block Monitor/Technical Specifications (ARTS) and
Maximum Extended Load Line Limit Analysis (MELLLA).

Included in Attachments 1 and 2 to this enclosure are the markups and retyped pages
of the TS, respectively, for the combined PRNM and ARTS / MELLLA changes. The TS
Bases Page Markups for the combined changes are provided for information only in
Attachment 3 of this enclosure. Attachment 4 of this enclosure includes an information
only copy of proposed changes to the Core Operating Limits Report (COLR) in support
of this license amendment request.

The proposed changes for the installation of the PRNM System are consistent with the
NRC-approved GEH Licensing Topical Report (LTR) NEDC-32410P-A, "Nuclear
Measurement Analysis and Control Power Range Neutron Monitor (NUMAC PRNM)
Retrofit Plus Option III Stability Trip Function," Volumes 1 and 2, including Supplement
1 (References 1 and 2), referred to herein collectively as the NUMAC PRNM LTR. For
implementation of 1) above, the NUMAC PRNM LTR provides the primary technical
basis for the proposed changes. The NRC approved the design and application of
NUMAC PRNM LTR via References 3 and 4.

Enclosure 2 contains the Technical and Regulatory Evaluation by Energy Northwest
and GEH of the proposed CGS-specific PRNM System against the requirements of the
NUMAC PRNM LTR and associated NRC Safety Evaluations (SEs). GEH developed a
plant-specific comparison report 0000-0101-7647, "Columbia Generating Station Plant-
Specific Responses Required by NUMAC PRNM Retrofit Plus Option III Stability Trip
Function Topical Report (NEDC-32410P-A)," which is provided as Attachment 1 to
Enclosure 2. Deviations from the NUMAC PRNM LTR are identified in Table 1 (on page
A-2) of this Attachment. Discussion of the deviations to the NUMAC PRNM LTR as
proposed for implementation at CGS begins on page A-3 of Attachment 1. Included as
Attachments 2 through 7 of Enclosure 2 are the proprietary versions of the GEH
documents that contain an evaluation of the CGS PRNM system versus the current
regulatory requirements as delineated in ISG-06 (Reference 5) of all changes since
approval of the NUMAC PRNM LTR. Attachments 8 through 13 contain the non-
proprietary versions of these documents, as applicable. Attachment 14 of Enclosure 2
includes a listing of the commitments for providing the remainder of the Phase II
information in support of the PRNM license amendment request.
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Implementation of ARTS / MELLLA involves changing the Average Power Range
Monitor (APRM) flow-biased Simulated Thermal Power (STP) Allowable Value (AV) to
permit operation in the MELLLA operating domain. Implementation of the PRNM
hardware in conjunction with the ARTS improvements allows the current flow-biased
Rod Block Monitor (RBM) to be replaced by a power dependent RBM which would
require new AVs. The flow-biased APRM total peaking setdown requirement would be
replaced by more direct power and flow dependent thermal limits administration. A
specific discussion of the Technical and Regulatory Evaluation for implementation of the
ARTS / MELLLA improvements at CGS is provided in Enclosure 3. Included as
Attachments to Enclosure 3 are the proprietary and non-proprietary versions of the
Safety Analysis in support of ARTS / MELLLA (Attachments 1 and 2 of Enclosure 3
respectively).

Energy Northwest plans to replace the analog APRM and RBM subsystems of the
existing Neutron Monitoring System and the OPRM System at CGS with the more
reliable digital NUMAC PRNM System during the spring 2013 refueling outage.
Implementation of the expanded operating domain using ARTS / MELLLA would occur
in the subsequent operating cycle. Approval of these proposed amendments is
requested by April 15, 2013 to support implementation of these changes during the
scheduled 2013 refueling outage. If approval is not received in time to support
installation during the 2013 refueling outage, the changes will not be implemented until
a subsequent outage of sufficient duration, such as the scheduled 2015 refueling
outage.

2.0 DETAILED DESCRIPTION

This License Amendment Request (LAR) proposes to change TS sections 1.1, 3.2.4,
3.3.1.1, 3.3.1.3, 3.3.2.1, 3.4.1, 3.10.8, 5.6.3, and their associated TS Bases, allowing
modification of the APRM and RBM subsystems of the Neutron Monitoring System
(NMS), and the OPRM System by installation of a digital PRNM system. The TS
changes above also reflect the proposed expansion of the operating domain via
application of the ARTS / MELLLA improvements.

The proposed changes support CGS's replacement of the existing analog APRM and
RBM subsystems, and the OPRM System, excluding the associated Local Power
Range Monitor (LPRM) detectors and cables, with the NUMAC microprocessor-based
PRNM System. The NUMAC PRNM system will perform the same functions as the
currently installed APRM, RBM, and OPRM systems.

The planned modification involves replacing the existing six APRM instrument channel
modules of power range monitor electronics with four channels of NUMAC PRNM
System hardware. The modification provides redundancy to the LPRM detector power
supply hardware and also upgrades electronics. The replacement PRNM system will
provide additional margin to existing setpoints via improved accuracy and drift
characteristics over the current NMS.
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This LAR addresses changes to the TS Limiting Conditions of Operation (LCOs),
Applicability, Required Actions, and Surveillance Requirements (SRs) for Reactor
Protection System (RPS) APRM functions as justified in the NUMAC PRNM LTR. The
specific changes to the TS are identified below. Technical and Regulatory evaluations
of the PRNM related changes are provided in Enclosure 2.

This LAR also addresses the further expansion of the operating domain (i.e., MELLLA)
and implementation of ARTS to allow for more efficient reactor operations. ARTS /
MELLLA will allow rated power to be maintained over a wider core flow range, thereby
reducing the frequency of control rod manipulations. Expansion of the operating
domain for the current Power/Flow (P/F) map requires changes to the APRM and RBM
trip functions which will also be incorporated into the PRNM modification. The TS
changes related to ARTS / MELLLA are described below, and the corresponding
Technical and Regulatory evaluations are provided in Enclosure 3.

With the recent approval of the use of enriched sodium pentaborate solution at CGS via
Amendment 221 to the TS (Reference 6), an item of increased operational flexibility can
be supported. The operational flexibility is reflected in a change to the TS Bases that
changes the operational requirements of the SLC system from requiring both pumps, to
operation requiring only a single pump. This allows a reduction in the required system
flow and pump discharge pressure, due to reduced system back pressure. Reducing
the required SLC pumps from two to one allows the plant to support required
surveillances without challenging SLC system relief valve settings. This improved
operational flexibility item is discussed further in Enclosure 3.

In this Enclosure, the following Attachments are provided:

1. Marked-up TS pages. This Attachment includes the mark-ups indicating the
proposed change resulting from the combined PRNM and ARTS / MELLLA
submittals.

2. Retyped TS pages.

3. TS Bases page markups for information only. This attachment is referenced in
Enclosure 2 for related changes with the PRNM submittal where additional
information is deemed appropriate.

4. Selected pages of proposed COLR for information only. This attachment
provides a version of the changes that are proposed for inclusion in the COLR
involving the OPRM and RBM Specifications.
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2.1 TS 1.1. Definitions, and TS 3.2.4. Average Power Ranqe Monitor (APRM)
Gain and Setpoint

As part of the ARTS / MELLLA implementation, this TS section, which includes
requirements for flow-biased APRM simulated thermal power (STP) setdown, would
be deleted. The following additional changes would be made to reflect the deletion of
TS 3.2.4:

* The TS Table of Contents would be revised.

" The definition for Maximum Fraction of Limiting Power Density (MFLPD) would be
deleted from TS Section 1.1.

* References to TS 3.2.4 would be deleted from SR 3.3.1.1.2.

2.2 TS 3.3.1.1. Reactor Protection System (RPS) Instrumentation

To support implementation of the digital PRNM system the following TS changes are
proposed:

2.2.1 Changes to TS APRM Functions

The current APRM subsystem utilizes four safety-related functions, which provide
input to the RPS. These functions are identified in TS Table 3.3.1.1-1, "Reactor
Protection System Instrumentation," and are listed in the table below.

TS APRM Function
TS APRM Function Name Designation

Neutron Flux - High, Setdown 2.a

Flow Biased Simulated Thermal Power - High 2.b

Fixed Neutron Flux - High 2.c

Inop 2.d

Proposed changes to these functions are consistent with the NUMAC PRNM LTR
and include the following:

* Function 2.a, "Neutron Flux- High, Setdown" scram is retained but the name is
changed to "Neutron Flux - High (Setdown)."

" Function 2.b, "Flow Biased Simulated Thermal Power - High" scram is retained
but the name is changed to "Simulated Thermal Power - High."
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" Function 2.c, "Fixed Neutron Flux - High" scram is retained but the name is
changed to "Neutron Flux - High."

" Function 2.d, "lnop" trip is retained but is changed to reflect the new NUMAC
PRNM system equipment and to delete the minimum number of LPRM detector
count from this trip. The minimum number of LPRM detector count will be
retained in the APRM "Trouble" alarm function.

* A new Function 2.e is proposed, and is entitled "2-Out-of-4 Voter." This new
function is added to the TS to facilitate minimum operable channel definition and
associated actions.

" A new Function 2.f is proposed, and entitled "OPRM Upscale." This OPRM trip
function is added to the TS under APRM Functions. This function is relocated
from Limiting Condition of Operation (LCO) 3.3.1.3 to this section of the TS (LCO
3.3.1.1).

2.2.2 Changes to LCO 3.3.1.1 Actions

* In the Actions for LCO 3.3.1.1, CGS proposes to add a note before Required
Action A.2 and Condition B. These notes indicate that neither Required Action
A.2 nor Condition B apply to new and existing APRM Functions 2.a, 2.b, 2.c, 2.d
or 2.f. This change is consistent with the NUMAC PRNM LTR.

* New Conditions "I" and "J" are added to support the incorporation of new APRM
Function 2.f, "OPRM Upscale." This change is consistent with the NUMAC
PRNM LTR. There are some differences in the licensing approach for the
proposed incorporation of the OPRM function into the PRNM System from the
existing OPRM LCO that are discussed further in Enclosure 2, Sections 1.5.3
and 1.5.4.

2.2.3 Changes to Surveillance Requirements (SRs)

The following changes proposed to the SRs in LCO 3.3.1.1 are consistent with the
NUMAC PRNM LTR, with any differences noted:

2.2.3.1 Channel Check Surveillance Requirements

" The new APRM Function 2.e, "2-Out-of-4 Voter," will have a Channel Check
frequency of once per 12 hours.

" A Channel Check requirement for APRM Function 2.f, "OPRM Upscale," at a
frequency of once per 12 hours will be included. The current OPRM System
has no Channel Check requirement.
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2.2.3.2 Channel Functional Test Surveillance Requirements

" APRM Function 2.a, "Neutron Flux - High (Setdown)"

The requirement will be changed from a frequency of every 7 days to every
184 days (6 months). This change is functionally implemented by applying
new SR 3.3.1.1.16 vice old SR 3.3.1.1.3. The Note modifying SR 3.3.1.1.3 is
included as Note 1 for SR 3.3.1.1.16.

" APRM Function 2.b, "Simulated Thermal Power - Hi-gh"

The requirement will be changed from a frequency of every 92 days to every
184 days (6 months). The Channel Functional Test includes the recirculation
flow input processing, excluding the flow transmitters. This change is
functionally implemented by applying new SR 3.3.1.1.16 vice old SR
3.3.1.1.8.

* APRM Function 2.c, "Neutron Flux - High"

The requirement will be changed from a frequency of every 92 days to every
184 days (6 months). This change is functionally implemented by applying
new SR 3.3.1.1.16 vice old SR 3.3.1.1.8.

" APRM Function 2.d. "Inop"

The requirement will be changed from a frequency of every 92 days to every
184 days (6 months). This change is functionally implemented by applying
new SR 3.3.1.1.16 vice old SR 3.3.1.1.8.

* Proposed APRM Function 2.e, "2-Out-of-4 Voter"

The requirement for a frequency of every 184 days (6 months) is included, the
same rate as for the APRM and OPRM functions supported by the Voter.
This change is functionally implemented by applying new SR 3.3.1.1.16.
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* Proposed APRM Function 2.f, "OPRM Upscale"

The OPRM Upscale will have a Channel Functional Test requirement with a
frequency of every 184 days (6 months) and is the same as the frequency for
the current OPRM System. The Channel Functional Test for the OPRM
Upscale includes the recirculation flow input processing function, excluding
the flow transmitters. This change is functionally implemented by applying
new SR 3.3.1.1.16.

2.2.3.3 Channel Calibration Surveillance Requirements

* APRM Function 2.a, "Neutron Flux - High (Setdown)"

The Channel Calibration frequency will be changed from every 184 days to
every 24 months. This change is functionally implemented by deleting SR
3.3.1.1.9 and incorporating the Channel Calibration for APRM Function 2 into
SR 3.3.1.1.10 in the 24 months frequency list. The notes from SR 3.3.1.1.9
were not carried over to SR 3.3.1.1.10 as they are no longer needed with the
new PRNM system.

" APRM Function 2.b, "Simulated Thermal Power - High"

The Channel Calibration frequency will be changed from every 184 days to
every 24 months (SR 3.3.1.1.9 replaced with SR 3.3.1.1.10 as described
above). Calibration of the recirculation flow hardware will be included in the
overall Channel Calibration of this function at 24-month intervals. The current
requirement (i.e. SR 3.3.1.1.11) to verify the APRM Flow Biased Simulated
Thermal Power - High Function time constant is < 7 seconds is being
deleted.

* APRM Function 2.c, "Neutron Flux - High"

The Channel Calibration frequency will be changed from every 184 days to
every 24 months,(SR 3.3.1.1.9 replaced with SR 3.3.1.1.10 as described
above).

* APRM Function 2.d. "Inop"

No change in requirement (i.e., no calibration applies). SR 3.3.1.1.7 was
removed from the required surveillances for this APRM function, consistent
with the approach specified in the NUMAC PRNM LTR. SR 3.3.1.1.7 remains
applicable to APRM Functions 2.a, 2.b, and 2.c.
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* Proposed APRM Function 2.f, "OPRM Upscale"

The OPRM Upscale trip function will have a Channel Calibration requirement
with a frequency of every 24 months and is the same as the frequency for the
current OPRM System. The channel calibration will include the recirculation
flow transmitters that feed the APRMs, which is not specified in the NUMAC
PRNM LTR. The OPRM Upscale trip function will have a SR with a frequency
of every 24 months to confirm the OPRM auto-enable settings and is the
same as the current OPRM System. The auto-enable settings will be defined
in the COLR, and are discussed further in Enclosure 2, Section 1.5.2.

2.2.3.4 Logic System Functional Test (LSFT) Surveillance Requirements

* The only portion of the PRNM system that is not directly confirmed by other
tests is the actual voting logic through and including the voter output relays.
Hence, the LSFT SR (SR 3.3.1.1.14) for APRM Functions 2.a, 2.b, 2.c, and
2.d will be deleted. The proposed APRM Function 2.f, "OPRM Upscale," will
not require an LSFT SR, which would also be considered a deletion of the
current OPRM SR 3.3.1.3.4.

" The proposed APRM Function 2.e, "2-Out-of-4 Voter," will include an LSFT

requirement with a frequency of every 24 months (SR 3.3.1.1.14).

2.2.3.5 Response Time Testing Surveillance Requirements

* The LPRM detectors, APRM channels, OPRM channels, and 2-Out-of-4 Voter
channels digital electronics are exempt from response time testing. The
requirement for response time testing of the RPS logic and RPS contactors
will be retained by including a response time testing requirement for the new
APRM Function 2.e, "2-Out-of-4 Voter."

" The response time testing requirement for existing APRM Function 2.c,
"Neutron Flux - High" will be deleted (SR 3.3.1.1.15).

" A new response time testing requirement for APRM Function 2.e, "2-Out-of-4
Voter," will be added. Note 4 is inserted to SR 3.3.1.1.15 to identify for
Function 2.e that "n" equals 8 channels and that testing of the APRM and
OPRM outputs shall alternate. The NUMAC PRNM LTR provides justification
for the frequency of response time testing of the PRNM System but does not
explicitly discuss this proposed note. Inclusion of this note is discussed in
Attachment 1 of Enclosure 2, section 8.3.4.4.4.
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2.2.4 Changes involving Table 3.3.1.1-1, Reactor Protection System
Instrumentation

In addition to the new Functions discussed above, the following changes to TS Table
3.3.1.1-1 are proposed. These changes are consistent with the NUMAC PRNM LTR
except where noted. Changes related to ARTS / MELLLA are designated where
appropriate.

2.2.4.1 Minimum Number of Operable APRM/OPRM Channels

" The required minimum number of operable APRM channels will change from
2 per RPS trip system to three. The applicability is modified by Note (b)
described below.

* The required minimum number of operable OPRM channels will change from
four channels (specified in current LCO 3.3.1.3) to three channels in new
APRM function 2.f, "OPRM Upscale."

" Proposed new APRM Function 2.e, "2-Out-of-4 Voter," will have a
requirement that all four Voter channels must be operable (2 per RPS trip
system).

2.2.4.2 Applicable Modes of Operation, Setpoints, and Allowable Values

" New APRM Function 2.e, "2-Out-of-4 Voter," will be required to be operable in
Modes 1 (RUN) and 2 (STARTUP), the same as the current APRM Inop
function. APRM Function 2.e also specifies that the Condition referenced
from Required Action D.1 is G, the same as the current APRM Inop function.

* New APRM Function 2.f, "OPRM Upscale," proposes that the applicable
mode of Operation be "THERMAL POWER greater than or equal to value
specified in the COLR." This is a change from LCO 3.3.1.3 which specifies
that the OPRM Instrumentation shall be operable when "THERMAL POWER
> 25% RTP." This difference is discussed further in Enclosure 2, Section
1.5.2.

" The applicable Modes of operation for the remainder of the APRM functions
will be unchanged from the current design.

* The proposed changes related to ARTS / MELLLA will change the AV for
Function, 2.b, "Simulated Thermal Power - High," for dual loop operations to:

< 0.63W + 64.0% RTP and < 114.9% RTP

This change will necessitate that a note be added to this AV to define a
different value to be applied for single loop operations, which was previously
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the same as the dual loop value. Note (c) will be added to define the single
loop AV as:

-< 0.63W + 60.8% RTP and - 114.9% RTP

2.2.4.3 Table 3.3.1.1-1 Notes

The following notes are added to Table 3.3.1.1-1:

" Note (b) - "Each APRM/OPRM channel provides inputs to both trip systems."
Note (b) is applicable to APRM Functions 2.a, 2.b, 2.c, 2.d and 2.f.

* Note (c) - '< 0.63W + 60.8% RTP and < 114.9% RTP when reset for single
loop operation per LCO 3.4.1, "Recirculation Loops Operating".' As described
in 2.2.4.2 above, note (c) is being added to define the single loop operations
AV for APRM Function 2.b, which is different from the dual loop operation
value with the implementation of ARTS / MELLLA.

" Note (d) - "If the as-found channel setpoint is outside its predefined as-found
tolerance, then the channel shall be evaluated to verify that it is functioning as
required before returning the channel to service."

" Note (e) - "The instrument channel setpoint shall be reset to a value that is
within the as-left tolerance around the Limiting Trip Setpoint (LTSP) at the
completion of the surveillance; otherwise, the channel shall be declared
inoperable. Setpoints more conservative than the LTSP are acceptable
provided that the as-found and as-left tolerances apply to the actual setpoint
implemented in the surveillance procedures (Nominal Trip Setpoint) to
confirm channel performance. The LTSP and the methodologies used to
determine the as-found and as-left tolerances are specified in the Licensee
Controlled Specifications." Notes (d) and (e) are applicable to APRM
Functions 2.a, 2.b, 2.c and 2.f. These notes are not specified in the NUMAC
PRNM LTR. These notes address the annotation of footnotes as described in
TSTF-493 (Reference 7) for the functions affected by this proposed change.
Energy Northwest is planning for a full implementation of TSTF-493, which
will be provided in a separate amendment request. This change is consistent
with the proposed inclusion of applicable portions of TSTF-493 in the CGS
TS.

" Note (f) - "THERMAL POWER greater than or equal to the value specified in
the COLR."

* Note (g) - 'The OPRM Upscale does not have an Allowable Value. The
Period Based Detection Algorithm (PBDA) trip setpoints are specified in the
COLR."
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The NUMAC PRNM LTR Section 8.4.6.1 requires that the PBDA setpoints be
documented in the appropriate document and does not provide for them in the
sample TS markups. Current LCO 3.3.1.3 requires documentation of the PBDA
setpoints in the COLR. This difference is discussed further in Enclosure 2,
Section 1.5.2.

2.3 TS 3.3.1.3. Oscillation Power Ranqe Monitor (OPRM) Instrumentation

LCO 3.3.1.3 is deleted and the trip function is added to LCO 3.3.1.1 as APRM
Function 2.f, "OPRM Upscale," to remain consistent with the OPRM implementation in
the NUMAC PRNM LTR.

The specific changes involved with the relocation of LCO 3.3.1.3 elements to LCO

3.3.1.1 include the following:

2.3.1 OPRM LCO 3.3.1.3 Conditions and Required Actions

* The completion time for LCO 3.3.1.3 Condition A has been changed from 30
days to 12 hours, consistent with the NUMAC PRNM LTR, and is relocated to
LCO 3.3.1.1 Condition A. The associated Required Actions of LCO 3.3.1.1
Condition A will be applied to APRM Function 2.f, "OPRM Upscale," the same
as for current APRM Functions 2.a, 2.b, 2.c, and 2.d. Required Actions A.2
and A.3 for LCO 3.3.1.3 are deleted.

" Current LCO 3.3.1.3 Conditions B and C will be replaced with LCO 3.3.1.1
Conditions I and J. These conditions apply when LCO 3.3.1.1 Condition A or
Condition C (and associated follow through Condition D) Required Actions
and associated Completion Times are not met.

" Required Action B.1 of LCO 3.3.1.3 is relocated to Required Action 1.1 of LCO
3.3.1.1 and retains the allowed Completion Time of 12 hours to initiate
alternate methods of detecting and suppressing instabilities.

* A new requirement is proposed with Required Action 1.2 of LCO 3.3.1.1 which
allows a Completion Time of 120 days to restore the OPRM operability. This
action is consistent with the NUMAC PRNM LTR. There is no equivalent
requirement in CGS's current LCO 3.3.1.3. This Required Action is modified
by a Note that states that LCO 3.0.4 is not applicable, which is not specifically
addressed in the NUMAC PRNM LTR. Further discussion of this note is
provided in Enclosure 2, Section 1.5.3.

" Condition C of LCO 3.3.1.3 is relocated to Condition J of LCO 3.3.1.1 and
retains the allowed Completion Time of 4 hours to reduce THERMAL POWER
to less than the value specified in the COLR. Condition J applies if the
Completion Times for Required Actions 1.1 or 1.2 are not met. The current
Required Action for Condition C of LCO 3.3.1.3 requires a reduction to < 25%
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RTP whereas the proposed change Required Action is relocating the specific
% RTP value to the COLR. This difference is discussed further in Enclosure
2, Section 1.5.2.

2.3.2 OPRM Surveillance Requirements

Many of the OPRM SRs were relocated to LCO 3.3.1.1 as discussed above.
SRs that are currently located in LCO 3.3.1.3 that were not previously discussed
include the following:

* SR 3.3.1.3.2 is deleted. The calibration of the LPRMs is redundant with
required SR 3.3.1.1.7, which is not changing with this LAR. This change is
consistent with the NUMAC PRNM LTR.

* SR 3.3.1.3.6 which verifies the RPS RESPONSE TIME is within limits is
deleted. This change is consistent with the NUMAC PRNM LTR.

" SR 3.3.1.3.5 is relocated to SR 3.3.1.1.17. Specific values of THERMAL
POWER and rated core flow are proposed for relocation to the COLR. See
section 1.5.2 of Enclosure 2 for further discussion on this SR.

2.4 TS 3.3.2.1. Control Rod Block Instrumentation

2.4.1 The following changes are proposed for surveillances affecting the RBM
function, and are consistent with the NUMAC PRNM LTR:

" The frequency for performing the Channel Functional Test for SR 3.3.2.1.1 is
being changed from every 92 days to every 184 days.

" The frequency for verifying that the RBM is not bypassed for SR 3.3.2.1.4 is
being changed from every 92 days to every 24 months.

" The frequency for performing the Channel Calibration for SR 3.3.2.1.5 is
being changed from every 92 days to every 24 months.

2.4.2 The following changes are related to implementation of ARTS / MELLLA:

2.4.2.1 SR 3.3.2.1.4 would be revised to require verification that the ARTS
based power dependent RBM Power Range - Upscale Functions
are not bypassed at the appropriate power levels. This change is
consistent with improved Standard Technical Specifications,
NUREG-1433 (Reference 8).
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2.4.2.2 Table 3.3.2.1-1, "Control Rod Block Instrumentation," would be
revised as follows:

" Current RBM Functions 1 .a, "Upscale," and 1 .c, "Downscale" would be
deleted. Deletion of Function 1 .c, "Downscale" is supported by the
conversion to the digital PRNM System, and is discussed further in
Enclosure 3.

" Current RBM Function 1.b, "Inop," would be re-designated Function 1.d.

" New power dependent RBM Functions 1.a, "Low Power Range -
Upscale," 1 .b, "Intermediate Power Range - Upscale," and 1 .c, "High
Power Range - Upscale," would be added. Appropriate requirements for
the Applicable Modes or Other Specified Conditions, Required Channels,
Surveillance Requirements, and Allowable Value columns of the table
would be added for these new functions.

" Current note (a) would be deleted.

* New notes (a) through (c) would be added. These notes identify the
Applicable Modes or Other Specified Conditions for the new RBM
Functions 1 .a through 1 .c and for the re-designated Function 1 .d.

* Current notes (b) and (c) would be re-designated (g) and (h), respectively.

" The applicability of SR 3.3.2.1.4 would be deleted for re-designated
Function 1 .d.

" New note (d) would be added and states - "If the as-found channel
setpoint is outside its predefined as-found tolerance, then the channel
shall be evaluated to verify that it is functioning as required before
returning the channel to service."

* New note (e) would be added and states - "The instrument channel
setpoint shall be reset to a value that is within the as-left tolerance around
the Limiting Trip Setpoint (LTSP) at the completion of the surveillance;
otherwise, the channel shall be declared inoperable. Setpoints more
conservative than the LTSP are acceptable provided that the as-found and
as-left tolerances apply to the actual setpoint implemented in the
Surveillance procedures (Nominal Trip Setpoint) to confirm channel
performance. The LTSP and the methodologies used to determine the as-
found and as-left tolerances are specified in the Licensee Controlled
Specifications."

* A new note (f) would be added. This note would specify that the Allowable
Values for RBM Functions 1 .a, 1 .b, and 1 .c are identified in the COLR.
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Notes (d) and (e) are applicable to new Functions 1 .a, 1 .b, and 1 .c and are
not specified in the NUMAC PRNM LTR. These notes address the annotation
of footnotes as described in TSTF-493 for the functions affected by this
proposed change (Reference 7). Energy Northwest is planning for a full
implementation of TSTF-493, which will be provided in a separate
amendment request. This change is consistent with the proposed inclusion of
TSTF-493 in the CGS TS.

2.5 TS 3.4.1, Reactor Coolant System (RCS)

With the introduction of ARTS / MELLLA, a new statement is proposed for addition to
LCO 3.4.1 as follows:

c. LCO 3.3.1.1, "Reactor Protection System (RPS) Instrumentation," Function
2.b (Average Power Range Monitors, Simulated Thermal Power - High),
Allowable Value of Table 3.3.1.1-1 is reset for single loop operation.

2.6 TS 3.10.8. Shutdown Margin (SDM) Test - Refueling

In the LCO statement and in SR 3.10.8.1, LCO 3.3.1.1 APRM Function 2.e, "2-Out-of-
4 Voter," is added to recognize that the Voter Function needs to be operable. This
has no effect on LCO 3.10.8 logic or requirements. This change is consistent with the
NUMAC PRNM LTR.

2.7 TS 5.6.3, Core Operating Limits Report (COLR)

2.7.1 In support of the removal of current LCO 3.3.1.3 for the PRNM System
incorporation of the OPRM System, TS 5.6.3.a.4 is revised to reflect that
the COLR will document OPRM limits and setpoints to support LCO
3.3.1.1.

2.7.2 Changes for the ARTS / MELLLA improvement include the addition of TS
5.6.3.a.5 to reflect that the COLR will specify the Allowable Values and
MCPR conditions for the RBM Upscale Functions to support LCO 3.3.2.1.

3.0 ENVIRONMENTAL CONSIDERATION

A review has determined that the proposed changes would change a requirement with
respect to the installation or use of a facility component located within the restricted
area, as defined in 10 CFR 20, or would change an inspection or surveillance
requirement. However, the proposed changes do not involve: (i) a significant hazards
consideration; (ii) a significant change in the types or significant increase in the amounts
of any effluents that may be released offsite; or (iii) a significant increase in individual or
cumulative occupational radiation exposure. Accordingly, the proposed changes meet
the eligibility criterion for categorical exclusion set for in 10 CFR 51.22(c)(9).
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Therefore, pursuant to 10 CFR 51.22(b), an environmental assessment of the proposed
change is not required.
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Definitions
1.1

1.1 Definitions (continued)

MAXIMUM FRACTION
OF L!MIT!~.'
POWER DENSITY (MFLPD)

MINIMUM CRITICAL POWER
RATIO (MCPR)

MODE

OPERABLE- OPERABILITY

PHYSICS TESTS

The MFLPD shall be the largest value of the
frac-tion. of limiting -poloer den-Asity (FLPD) in the
core. The FLPD shall be the LHGR existing at a
given location divided by the specified LHGR limit
for that bundle type?.

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

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

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

PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear characteristics of
the reactor core and related instrumentation.
These tests are:

a. Described in Chapter 14, Initial Test Program
of the FSAR;

b. Authorized under the provisions of
10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

(continued)
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RPS Instrumentation
3.3.1.1

3.3 INSTRUMENTATION

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1

APPLICABILITY:

The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERABLE.

According to Table 3.3.1.1-1.

ACTIONS

------------------------------------- NOTE----------------------------------
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required
channels inoperable.

A.1 Place channel in
trip.

Add note before A.2 & B
--------- NOTE --------

Not applicable for
Functions 2.a, 2.b,
2.c, 2.d, or 2.f.

-- - -- - - - - - - - -

12 hours

12 hours

OR

A.2 Place associated trip
> system in trip.

I t

B. ý/ One or more Functions
with one or more
required channels
inoperable in both
trip systems.

B.1 Place channel in one
trip system in trip.

6 hours

6 hours

OR

B.2 Place one trip system
in trip.

C. One or more Functions C.1 Restore RPS trip 1 hour
with RPS trip capability.
capability not
maintained.

(continued)
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RPS Instrumentation
3.3.1.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A, Table 3.3.1.1-1 for
B, or C not met. the channel.

E. As required by E.1 Reduce THERMAL POWER 4 hours
Required Action D.1 to < 30% RTP.
and referenced in
Table 3.3.1.1-1.

F. As required by F.1 Be in MODE 2. 6 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

G. As required by G.1 Be in MODE 3. 12 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

H. As required by H.1 Initiate action to Immediately
Required Action D.1 fully insert all
and referenced in insertable control
Table 3.3.1.1-1. rods in core cells

containing one or
more fuel assemblies.

Columbia Generating Station 3.3.1.1-2 Amendment No. +44 1691



Insert A

CONDITION REQUIRED ACTION COMPLETION TIME

I. As required by 1.1 Initiate alternate method to detect 12 hours
Required Action D.1 and suppress thermal hydraulic
and referenced in instability oscillations.
Table 3.3.1.1-1.

AND

1.2
------------ NOTE ------------

LCO 3.0.4 is not applicable

Restore required channels to 120 days
OPERABLE.

J. Required Action and J.1 Reduce THERMAL POWER to 4 hours
associated less than the value specified in the
Completion Time of COLR.
Condition I not met.



RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTES---------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS

Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

..............................................................................

SURVEILLANCE FREQUENCY

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.1.1.2 ------------------NOTE-----------------
Not required to be performed until 12
hours after THERMAL POWER > 25% RTP.
-----------------------------------------

Verify the absolute difference between 7 days
the average power range monitor (APRM)
channels and the calculated power
: 2% RTP plus any gain adjut.• " nt
roquired by LCO 3.2.4, "Aver-age Pewer-
Range Mecniter- (APRPI) Cain and Setpeint,"
while operating at > 25% RTP.

SR 3.3.1.1.3 ------------------NOTE-----------------
Not required to be performed when
entering MODE 2 from MODE 1 until-
12 hours after entering MODE 2.

Perform CHANNEL FUNCTIONAL TEST. 7 days

SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)

Columbia Generating Station 3.3.1.1-3 Amendment No. +44 1691



RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the

fully inserted
position

SR 3.3.1.1.6 ------------------NOTE-----------------
Only required to be met during entry into
MODE 2 from MODE 1.

Verify the IRM and APRM channels overlap. 7 days

SR 3.3.1.1.7 Calibrate the local power range monitors. 1130 MWD/T
average core
exposure

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.1.1.9 NOTES
1. Pl"utron deteetar. ca c xl'uded.

2. For Fu•ti•,o 2.a, not rcguiprd to be
performed ,O... ntering MODE 2 from
MO.E 1 un.til 12 hours after .. t.r..g
MODE 2.

Pecrffrr Ch'ANNEL CALIBBRATION. 1ed days--L

(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.1.10 ------------------ NOTES----------------
1. Neutron detectors are excluded.

2. For Function 1, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

Perform CHANNEL CALIBRATION.

1 3. For Functions 2.b and 2.f, the recirculation
flow transmitters that feed the APRMs are included. I

18 months
Functions
through 4
7, and 9
through 11

forW

6,

g

AND

24 months
Functions
8

for
-Fa an d

SR 3.3.1.1.11 Verify the APRM. ; Bias ei... Simuloted 18 MA -hS

T:hermal Pcwer High Functio~n timol
e8Azt8nt ic 6 5868H4n--. e

SR 3.3.1.1.12 Verify Turbine Throttle Valve-Closure, 18 months
and Turbine Governor Valve Fast Closure
Trip Oil Pressure-Low Functions are not
bypassed when THERMAL POWER is > 30% RTP.

SR 3.3.1.1.13 Perform CHANNEL FUNCTIONAL TEST. 24 months

SR 3.3.1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months

(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.1.15 ------------- - NOTES----------------
1. Neutron detectors are excluded.

2. Channel sensors for Functions 3 and 4
are excluded.

3. For Function 5, "n" equals 4 channels
for the purpose of determining the
STAGGERED TEST BASIS Frequency.

Verify the RPS RESPQNSE TIME is within

l imits.

I

24 months on a
STAGGERED TEST
BASIS

----------------------------------------

4. For Function 2.e, "n" equals 8
channels for the purpose of determining
the STAGGERED TEST BASIS
Frequency. Testing of APRM and OPRM
outputs shall alternate.

I Insert B
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Insert B

SURVEILLANCE FREQUENCY
i

SR 3.3.1.1.16 ------------NOTES ------------------
1. For Function 2.a, not required to be performed

when entering MODE 2 from MODE 1 until 12
hours after entering MODE 2.

2. For Functions 2.b and 2.f, the CHANNEL
FUNCTIONAL TEST includes the recirculation flow
input processing, excluding the flow transmitters.

Perform CHANNEL FUNCTIONAL TEST. 184 days

SR 3.3.1.1.17 Verify the Oscillation Power Range Monitor (OPRM) is 24 months
not bypassed when APRM Simulated Thermal Power
is greater than or equal to the value specified in the
COLR and recirculation drive flow is less than the
value specified in the COLR.



RPS Instrumentation
3.3.1.1

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

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED

OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

1. Intermediate Range
Moni tors

a. Neutron
Flux - High

3 G SR
SR
SR
SR
SR
SR

H SSR
SR
SR
SR

3.3.1.1.1
3.3.1.1.3
3.3.1.1.5
3.3.1.1.6
3.3.1.1.10
3.3.1.1.14

3.3.1.1.1
3.3.1.1.4
3.3.1.1.10
3.3. 1.1.14

< 122/125
divisions of full
scale

< 122/125
divisions of full
scale

NA

5(a)

b. Inop 3 G SR 3.3.1.1.3
SR 3.3.1.1.14

H SR 3.3.1.1.4
SR 3.3.1.1.14

5 (a)

2. Average Power Range
Monitors

a. Neutron
Flux - Hight

I(Setdown) J,--

3

F 3(b)1

ISR 3.3.1.1.10 (d),(e)

,ISR 3.3.1.1.16 I
NA

I-

G SR 3.3.1.1.1 < 20% RTPSR33116/Inm
SR 3.3.1.1. I
SR 3.3.1.1.7 :5 0.63~
SR.111 and :5

W + 64.0% RTP I
114.9% RTP Mc I

b. FýBw Pia6"
Simulated Thermal
Power - High

F~ 3
(b)1 F SR 3.3.1.1.1

SR 3.3.1.1.2
SR 3.3.1.1.7
'1 n ý n 1 1 n

:! 9.58W 1 62% RTPR
an- 114.9% RTP,

S 1 S R 3.3. 1.1.10 (d), (e)
SR S.3.1.1 1R
SR 1....4S 3.3.1.1.16 I

c. P4m@0 Neutron
Flux - High -[3(b) F SR 3.3.1.1.1 < 120% RTP

SR 3.3.1.1.2
SR 3.3.1.1.7
SRl 3.1-.10 SR 3.3.1.1.10 (d), (e)

5R SR3.3.1.1.16
SR3.... <-- R
sR 3.3.1.1.8 ~-S3 3.3..6.1.1.16
51 3.3. 1.1.14

d. Inop

3. Reactor Vessel Steam
Dome Pressure - High

1.2

1.2

F 3(b

G SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.14
SR 3.3.1.1.15

1079 psig

(continued)

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.
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INSERT C

e. 2-Out-of-4 1,2 2 G SR 3.3.1.1.1 NA
Voter SR 3.3.1.1.14

SR 3.3.1.1.15
SR 3.3.1.1.16

f. OPRM Upscale (f) 3 (b) I SR 3.3.1.1.1 NA (g)
SR 3.3.1.1.7
SR 3.3.1.1.10 (d), (e)

SR 3.3.1.1.16
SR 3.3.1.1.17

INSERT D

(b) Each APRM/OPRM channel provides inputs to both trip systems.

(c) < 0.63W + 60.8% RTP and < 114.9% RTP when reset for single loop
operation per LCO 3.4.1, "Recirculation Loops Operating."

(d) If the as-found channel setpoint is outside its predefined as-found tolerance,
then the channel shall be evaluated to verify that it is functioning as required
before returning the channel to service.

(e) The instrument channel setpoint shall be reset to a value that is within the as-
left tolerance around the Limiting Trip Setpoint (LTSP) at the completion of
the surveillance; otherwise, the channel shall be declared inoperable.
Setpoints more conservative than the LTSP are acceptable provided that the
as-found and as-left tolerances apply to the actual setpoint implemented in
the surveillance procedures (Nominal Trip Setpoint) to confirm channel
performance. The LTSP and the methodologies used to determine the as-
found and as-left tolerances are specified in the Licensee Controlled
Specifications.

(f) THERMAL POWER greater than or equal to the value specified in the COLR.

(g) The OPRM Upscale does not have an Allowable Value. The Period Based
Detection Algorithm (PBDA) trip setpoints are specified in the COLR.



OPRM4 instrumolntation
3 .3 .1i.3

-3-.4 •NSTRUM'ETATION Deleted

3. 3. i . 3
r%~~~~~~~~~ .. .Pl . . A . , P -% lA I T -_ - I.

Q ................"...W....... c fI t 1- f f t I ý I... . .... -, . :1 I . 1 . . .

ý Q w IQ a ký a p n ^ Q Q P KA 4 " ý ý r- i i m ^ ý ý n + r)

. i ' I L . I - I -- - -- . - - - - - - - -- I z - I i - I - I ý
vvI II ; HI UI I . 1111 . . J.. .J.J p.L . ~ v .I .IL . . . .

APP61GAB16ITY: -ri rr)KAA I PQIJF-Q 'ý': 2 Pý TQ

ACT-9NS

NOTE
Separate Condition entry is alle..d for each channel

GNPI f m- 19. REIQUIR[E ACT-ION COPLETION TIME

ýrr On r .n.r.. requirod A.4 Plaee . hanl.. in 3 day-s-
ehannrls in.p.rabl.

Pla. . a55..iat" d RPS 9 -a.y..
trip .y.t. . •m in trip.

A.4 ,iitiate altorn"lato ,. daY5
method to det..t and
5uppre55 thormfal
hydraulic instability
acei11ati on.
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OPRM instrumclntatien

Deleted

GnDrTTGn REQUIRED ACTION COM LETTiO TIME

-R.n OPRM trip .apability ,8-t4 Intate lternate l2 h .....
not maintained. method to detect and

suppress thermal
hydraulie irnztabilityp
rdei 11 ati ens

r-G- Reuircd A.ti. n and C..4 4e -uMf-+As-6 ^+4
a....iatd C...p.itin 25 r
Timol net molt.

SURVEILLANCE REQUIREMENTS

When a cHanncle is placod in an ineper-ablc statuzs sclely fer- per-forfanco o~f
rcguirced 9burvcillanecz, intrzy inte associated Conditions and Requirod Actiens
mfay be delayed for up to 6 houra, providcd the OPRM Syateff ffain~taira tripa

SURVAIEI LANCEI T I

-SIRP rf r .......... ........... nt. .
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n r) n KA T - - ý -- 4-4

3.3. 1.3
IDeleted

SURVEILLANCE RElUIREMENT__ _ _ _

SUR4EJ LANC-E FEHP

&sR G-:1-3-a Clibpate the local power ranlge molniteprs-. ii39-4MW-,
ayerage core

&sR 3.3--i.3.3 NOTE
Neutronl deteeters are exeluded.

Performf CHANNEL CALIBRATION. 2 fet-

&SR 3.-4.-.-.4 Perfeprm LOGIC SYSTEM FUNCTIONAL TESTý.24Flns

&sR 3.3..3. Vepify OPRM is noet bypassed whefn THERMALC 24flfth
POWJER i5 > 30% RIP afld orpe flew < 60%

e td Eor W fo.

&-sR -A--&NOTE
Neutren detecters ape exeluded.

Verify the RPS RESPONSE TIME is within 24 molnths en a
1 iffitS .STAGGERED TEST:

BASIS

I
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Control Rod Block Instrumentation
3.3.2.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

E. One or more Reactor E.1 Suspend control rod Immediately
Mode Switch-Shutdown withdrawal.
Position channels
inoperable. AND

E.2 Initiate action to Immediately
fully insert all
insertable control
rods in core cells
containing one or
more fuel assemblies.

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTES---------------------------------
1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod

Block Function.

2. When an RBM channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated Conditions
and Required Actions may be delayed for up to 6 hours provided the
associated Function maintains control rod block capability.

..............................................................................

SURVEILLANCE FREQUENCY

SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST. -9- days

F1784

(continued)
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Control Rod Block Instrumentation
3.3.2.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.2.1.2 ------------------ NOTE-----------------
Not required to be performed until 1 hour
after any control rod is withdrawn at
< 10% RTP in MODE 2.

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.3 ------------------ NOTE-----------------
Not required to be performed until 1 hour
after THERMAL POWER is < 10% RTP in
MODE 1.

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.4 ------------------ NOTE-----------------
Neutron detectors are excluded.

-124 months

Verify the RBM is not bypassed: 92 dys

r-- When THERMAL POWER is > 30% RTP; and

SWhen a per-ipheiral eontrol rod is net
I'nse .......

SR 3.3.2.1.5 ------------------ NOTE-----------------
Neutron detectors are excluded.

-124 months

Perform CHANNEL CALIBRATION. 92....

(continued)
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INSERT E

a. Low Power Range - Upscale Function is not bypassed when APRM
Simulated Thermal Power is -> 28% and < 63% RTP and a peripheral
control rod is not selected.

b. Intermediate Power Range - Upscale Function is not bypassed when
APRM Simulated Thermal Power is -> 63% and < 83% RTP and a
peripheral control rod is not selected.

c. High Power Range - Upscale Function is not bypassed when APRM
Simulated Thermal Power is -> 83% RTP and a peripheral control rod is
not selected.



Control Rod Block Instrumentation
3.3.2.1

Table 3.3.2.1-1 (page 1 of 1)
Control Rod Block Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS REQUIREMENTS VALUE

1. Rod Block Monitor

0.- Upsale

6. Io

4a4 -2- -&R
-S-R
-S-R

3.321.1

3.3.21.

3.3.21.

4 0.50 l
RTPL

[(a),(b),(c) 4-ýa- 2 SR 3.3.2.1.1
-R -3. 41.4

NA

e. DWorthMni

2. Rod Worth Minimizer

(g1) (.g-)
SR

SR
SR
SR

3.3.2.1.1
3.3.2.1.2
3.3.2.1.5

3.3.2.1.2
3.3.2.1.3
3.3.2. 1.6
3.3.2. 1.8

S3%-RTP

NA

3. Reactor Mode Switch-
Shutdown Position

4-e4

J(h)I
2 SR 3.3.2.1.7 NA

-+-a-.- THERMAL PGW[R ý 39% RTP and He peripher.l e.ntrol red 5leted.

(g1) --b
[(h)]4-E4

With THERMAL POWER < 10% RTP.

Reactor mode switch in the shutdown position.
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INSERT F

a. Low Power Range - Upscale (a) 2 SR 3.3.2.1.1 (f)
SR 3.3.2.1.4
SR 3.3.2.1.5 (d)' (e)

b. Intermediate Power Range - (b) 2 SR 3.3.2.1.1 (f)
Upscale SR 3.3.2.1.4

SR 3.3.2.1.5 (d),(e)

c. High Power Range - Upscale (c) 2 SR 3.3.2.1.1 (f)
SR 3.3.2.1.4
SR 3.3.2.1.5 (d), (e)

INSERT G

(a) APRM Simulated Thermal Power is > 28% and < 63% RTP and MCPR is
less than the limit specified in the COLR and no peripheral control rod
selected.

(b) APRM Simulated Thermal Power is > 63% and < 83% RTP and MCPR is
less than the limit specified in the COLR and no peripheral control rod
selected.

(c) APRM Simulated Thermal Power is > 83% and MCPR is less than the limit
specified in the COLR and no peripheral control rod selected.

(d) If the as-found channel setpoint is outside its predefined as-found tolerance,
then the channel shall be evaluated to verify that it is functioning as required
before returning the channel to service.

(e) The instrument channel setpoint shall be reset to a value that is within the
as-left tolerance around the Limiting Trip Setpoint (LTSP) at the completion
of the surveillance; otherwise, the channel shall be declared inoperable.
Setpoints more conservative than the LTSP are acceptable provided that
the as-found and as-left tolerances apply to the actual setpoint implemented
in the surveillance procedures (Nominal Trip Setpoint) to confirm channel
performance. The LTSP and the methodologies used to determine the as-
found and as-left tolerances are specified in the Licensee Controlled
Specifications.

(f) Allowable Value specified in the COLR.



Recirculation Loops Operating
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 Recirculation Loops Operating

LCO 3.4.1 Two recirculation loops with matched flows shall be in
operation.

OR

One recirculation loop shall be in operation provided that
the following limits are applied when the associated LCO is
applicable:

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)," single loop operation limits specified in the
COLR; -aAn

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPP) " sin( le
loop operation limits specified in the COLR-- 1;and

APPLICABILITY: MODES 1 and 2.

c. LCO 3.3.1.1, "Reactor Protection System (RPS)
Instrumentation," Function 2.b (Average Power Range
Monitors, Simulated Thermal Power - High), Allowable
Value of Table 3.3.1.1-1 is reset for single loop
operation.ACTIONS

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Recirculation loop A.1 Declare the 2 hours
flow mismatch not recirculation loop
within limits, with lower flow to be

"'not in operation."

B. Requirements of the B.1 Satisfy the 4 hours
LCO not met for requirements of the
reasons other than LCO.
Condition A.

(continued)
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SDM Test-Refueling
3.10.8

3.10 SPECIAL OPERATIONS

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1
for MODE 5 may be changed to include the startup/hot standby
position, and operation considered not to be in MODE 2, to
allow SDM testing, provided the following requirements are
met:

a. LCO 3.3.1.1, "Reactor Protection System
Instrumentation," MODE 2 requirements for Function 2.aj
-v42 .d,>f Tabl e 3. 3.1.1-1-- l~Tbe311~and 2.e

b. 1. LCO 3.3.2.1, "Control Rod Block Instrumentation,"
MODE 2 requirements for Function 2 of
Table 3.3.2.1-1, with banked position withdrawal
sequence requirements of SR 3.3.2.1.8 changed to
require the control rod sequence to conform to the
SDM test sequence,

OR

2. Conformance to the approved control rod sequence for
the SDM test is verified by a second licensed
operator or other qualified member of the technical
staff;

c. Each withdrawn control rod shall be coupled to the
associated control rod drive (CRD);

d. All control rod withdrawals during out of sequence

control rod moves shall be made in notch out mode;

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure >_ 940 psig.

APPLICABILITY: MODE 5 with the reactor
position.

mode switch in startup/hot standby
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SDM Test -Refueling
3.10.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.10.8.1 Perform the MODE 2 applicable SRs for According to
LCO 3.3.1.1, Functions 2.a.,and-2.d of the applicable
Table 3.3.1.1-1. SRs

I and 2.

SR 3.10.8.2 ------------------- NOTE------------------
Not required to be met if SR 3.10.8.3
satisfied.

Perform the MODE 2 applicable SRs for According to
LCO 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable

SRs

SR 3.10.8.3 -------------------NOTE------------------
Not required to be met if SR 3.10.8.2
satisfied.

Verify movement of control rods is in During control
compliance with the approved control rod rod movement
sequence for the SDM test by a second
licensed operator or other qualified member
of the technical staff.

SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours
progress.

(continued)
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.3 CORE OPERATING LIMITS REPORT (COLR)

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

1. The APLHGR for Specification 3.2.1;

2. The MCPR for Specification 3.2.2;

4. The Oscillation Power Range
Monitor(OPRM) Instrumentation 3. The LHGR for Specification 3.2.3; -4
for Specification 3.3.1.1; and
5. The Rod Block Monitor.- [C 3.3.14.3, "5eýlslatief, Pewer Rango ,,,niter (OPR,,
Instrumentation for n st rumoentati ...
Specification 3.3.2.1.

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

1. XN-NF-81-58(P)(A), "RODEX2 Fuel Rod Thermal-Mechanical
Response Evaluation Model," Exxon Nuclear Company

2. XN-NF-85-67(P)(A), "Generic Mechanical Design for Exxon
Nuclear Jet Pump BWR Reload Fuel," Exxon Nuclear
Company

3. EMF-85-74(P) Supplement 1(P)(A) and Supplement 2(P)(A),
"RODEX2A (BWR) Fuel Rod Thermal-Mechanical Evaluation
Model," Siemens Power Corporation

4. ANF-89-98(P)(A), "Generic Mechanical Design Criteria
for BWR Fuel Designs," Advanced Nuclear Fuels
Corporation

5. XN-NF-80-19(P)(A) Volume 1, "Exxon Nuclear Methodology
for Boiling Water Reactors - Neutronic Methods for
Design and Analysis," Exxon Nuclear Company

(continued)
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Post Accident Monitoring (PAM) Instrumentation .
Remote Shutdown System ....... ................
End of Cycle Recirculation Pump Trip (EOC-RPT)

Instrumentation . . . . . . . .
Anticipated Transient Without Scram Recirculation

Pump Trip (ATWS-RPT) Instrumentation .........
Emergency Core Cooling System (ECCS)

Instrumentation . . . . . . . . . . . . . . . .

3.1.1-1
3.1.2-1
3.1.3-1
3.1.4-1
3.1.5-1
3.1.6-1
3.1.7-1

3.1.8-1

3.2.1-1
3.2.2-1
3.2.3-1 I

3.3
3.3.1.1
3.3.1.2
3.3.2.1
3.3.2.2

3.3.3.1
3.3.3.2
3.3.4.1

3.3.4.2

3.3.5.1

3.3.1.1-1
3.3.1.2-1
3.3.2.1-1

3.3.2.2-1
3.3.3.1-1
3.3.3.2-1

3.3.4.1-1

3.3.4.2-1

3.3.5.1-1

(continued)
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Definitions
1.1

1.1 Definitions (continued)

MINIMUM CRITICAL POWER
RATIO (MCPR)

MODE

OPERABLE- OPERABILITY

PHYSICS TESTS

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

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

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

PHYSICS TESTS shall be those tests performed to
measure the fundamental nuclear characteristics of
the reactor core and related instrumentation.
These tests are:

a. Described in Chapter 14, Initial Test Program
of the FSAR;

b. Authorized under the provisions of
10 CFR 50.59; or

c. Otherwise approved by the Nuclear Regulatory
Commission.

I

(continued)
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RPS Instrumentation
3.3.1.1

3.3 INSTRUMENTATION

3.3.1.1 Reactor Protection System (RPS) Instrumentation

LCO 3.3.1.1

APPLICABILITY:

The RPS instrumentation for each Function in Table 3.3.1.1-1
shall be OPERABLE.

According to Table 3.3.1.1-1.

ACTIONS

------------------------------------- NOTE ----------------------------------
Separate Condition entry is allowed for each channel.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required A.1 Place channel in 12 hours

channels inoperable, trip.

OR

A.2 ---------NOTE-------
Not applicable for
Functions 2.a, 2.b,
2.c, 2.d, or 2.f.

Place associated trip 12 hours
system in trip.

(continued)
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RPS Instrumentation
3.3.1.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

B. --------- NOTE-------- B.1 Place channel in one 6 hours
Not applicable for trip system in trip.
Functions 2.a, 2.b,
2.c, 2.d, or 2.f. OR

B.2 Place one trip system 6 hours
One or more Functions in trip.
with one or more
required channels
inoperable in both
trip systems.

C. One or more Functions C.1 Restore RPS trip 1 hour
with RPS trip capability.
capability not
maintained.

D. Required Action and D.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A, Table 3.3.1.1-1 for
B, or C not met. the channel.

E. As required by E.1 Reduce THERMAL POWER 4 hours
Required Action D.1 to < 30% RTP.
and referenced in
Table 3.3.1.1-1.

F. As required by F.1 Be in MODE 2. 6 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

(continued)
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RPS Instrumentation
3.3.1.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

G. As required by G.1 Be in MODE 3. 12 hours
Required Action D.1
and referenced in
Table 3.3.1.1-1.

H. As required by H.1 Initiate action to Immediately
Required Action D.1 fully insert all
and referenced in insertable control
Table 3.3.1.1-1. rods in core cells

containing one or
more fuel assemblies.

I. As required by I.1 Initiate alternate 12 hours
Required Action D.1 method to detect and
and referenced in suppress thermal
Table 3.3.1.1-1. hydraulic instability

oscillations.

AND

1.2 ----------NOTE-------
LCO 3.0.4 is not
applicable

Restore required 120 days
channels to OPERABLE.

J. Required Action and J.1 Reduce THERMAL POWER 4 hours
associated Completion to less than the
Time of Condition I value specified in
not met. the COLR.
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RPS Instrumentation
3.3.1.1

B. SURVEILLANCE REQUIREMENTS

------------------------------------- NOTES---------------------------------
1. Refer to Table 3.3.1.1-1 to determine which SRs apply for each RPS

Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed for up to 6 hours provided the associated Function
maintains RPS trip capability.

SURVEILLANCE FREQUENCY

SR 3.3.1.1.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.1.1.2 ------------------NOTE-----------------
Not required to be performed until 12
hours after THERMAL POWER > 25% RTP.

Verify the absolute difference between 7 days
the average power range monitor (APRM)
channels and the calculated power
< 2% RTP while operating at > 25% RTP.

SR 3.3.1.1.3 ------------------NOTE-----------------
Not required to be performed when
entering MODE 2 from MODE 1 until
12 hours after entering MODE 2.

Perform CHANNEL FUNCTIONAL TEST. 7 days

SR 3.3.1.1.4 Perform CHANNEL FUNCTIONAL TEST. 7 days

(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.1.5 Verify the source range monitor (SRM) and Prior to
intermediate range monitor (IRM) channels withdrawing
overlap. SRMs from the

fully inserted
position

SR 3.3.1.1.6 ------------------- NOTE-------------------
Only required to be met during entry into
MODE 2 from MODE 1.

Verify the IRM and APRM channels overlap. 7 days

SR 3.3.1.1.7 Calibrate the local power range monitors. 1130 MWD/T
average core
exposure

SR 3.3.1.1.8 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.1.1.9 Deleted

(continued)

I
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.1.10 ------------------- NOTES----------------
1. Neutron detectors are excluded.

2. For Function 1, not required to be
performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

3. For Functions 2.b and 2.f, the
recirculation flow transmitters that
feed the APRMs are included.

Perform CHANNEL CALIBRATION. 18 months for
Functions 1, 3,
4, 6, 7, and 9
through 11

AND

24 months for
Functions 2, 5,
and 8

I

SR 3.3.1.1.11 Deleted.

SR 3.3.1.1.12 Verify Turbine Throttle Valve-Closure, 18 months
and Turbine Governor Valve Fast Closure
Trip Oil Pressure-Low Functions are not
bypassed when THERMAL POWER is > 30% RTP.

SR 3.3.1.1.13 Perform CHANNEL FUNCTIONAL TEST. 24 months

(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.1.14 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months

SR 3.3.1.1.15 ------------------NOTES----------------
1. Neutron detectors are excluded.

2. Channel sensors for Functions 3 and 4
are excluded.

3. For Function 5, "n" equals 4 channels
for the purpose of determining the
STAGGERED TEST BASIS Frequency.

4. For Function 2.e, "n" equals 8
channels for the purpose of
determining the STAGGERED TEST BASIS
Frequency. Testing of APRM and OPRM
outputs shall alternate.

-----------------------------------------

Verify the RPS RESPONSE TIME is within 24 months on a
limits. STAGGERED TEST

BASIS

SR 3.3.1.1.16 ------------------NOTE-----------------
1. For Function 2.a, not required to be

performed when entering MODE 2 from
MODE 1 until 12 hours after entering
MODE 2.

2. For Functions 2.b and 2.f, the
CHANNEL FUNCTIONAL TEST includes the
recirculation flow input processing,
excluding the flow transmitters.

-----------------------------------------

Perform CHANNEL FUNCTIONAL TEST. 184 days

(continued)
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.1.1.17 Verify the Oscillation Power Range 24 months
Monitor (OPRM) is not bypassed when APRM
Simulated Thermal Power is greater than
or equal to the value specified in the
COLR and recirculation drive flow is less
than the value specified in the COLR.
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RPS Instrumentation
3.3.1.1

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

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED

OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

1. Intermediate
Range Monitors

a. Neutron 2 3 G SR 3.3.1.1.1 < 122/125 divisions of
Flux - High SR 3.3.1.1.3 full scale

SR 3.3.1.1.5
SR 3.3.1.1.6
SR 3.3.1.1.10
SR 3.3.1.1.14

5 (a) 3 H SR 3.3.1.1.1 < 122/125 divisions of

SR 3.3.1.1.4 full scale
SR 3.3.1.1.10
SR 3.3.1.1.14

b. Inop 2 3 G SR 3.3.1.1.3 NA

SR 3.3.1.1.14

5 (a) 3 H SR 3.3.1.1.4 NA

SR 3.3.1.1.14

2. Average Power
Range Monitors

a. Neutron 2 3 (b) G SR 3.3.1.1.1 < 20% RTP
Flux-High SR 3.3.1.1.6
(Setdown) SR 3.3.1.1.7

SR 3 .3. 1 1 1 0(d),(e)
SR 3.3.1.1.16

b. Simulated 1 3 (b) F SR 3.3.1.1.1 < 0.63W + 64.0% RTP
Thermal SR 3.3.1.1.2 and < 114.9% RTP(C)

Power- High SR 3 .3.1.1 7  
d)

SR 3.3.1.1.10
SR 3.3.1.1.16

(continued)

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

(b) Each APRM/OPRM channel provides inputs to both trip systems.

(c) < 0.63W + 60.8% RTP and < 114.9% RTP when reset for single loop operation per LCO 3.4.1,
"Recirculation Loops Operating."

(d) If the as-found channel setpoint is outside its predefined as-found tolerance, then the channel
shall be evaluated to verify that it is functioning as required before returning the channel to
service.

(e) The instrument channel setpoint shall be reset to a value that is within the as-left tolerance
around the Limiting Trip Setpoint (LTSP) at the completion of the surveillance; otherwise, the
channel shall be declared inoperable. Setpoints more conservative than the LTSP are acceptable
provided that the as-found and as-left tolerances apply to the actual setpoint implemented in the
surveillance procedures (Nominal Trip Setpoint) to confirm channel performance. The LTSP and the
methodologies used to determine the as-found and as-left tolerances are specified in the Licensee
Controlled Specifications.
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RPS Instrumentation
3.3.1.1

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

APPLICABLE
MODES OR REQUIRED CONDITIONS

OTHER CHANNELS REFERENCED
SPECIFIED PER TRIP FROM REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

2. Average Power Range
Monitors (continued)

c. Neutron 1 3 (b) F SR 3.3.1.1.1 < 120% RTP
Flux-High SR 3.3.1.1.2

SR 3.3.1.1.7

SR 3 .3.1.1. 1 0Cd)'(e)
SR 3.3.1.1.16

d. Inop 1,2 3 (b) G SR 3.3.1.1.16 NA

e. 2-Out-of-4 1,2 2 G SR 3.3.1.1.1 NA
Voter SR 3.3.1.1.14

SR 3.3.1.1.15
SR 3.3.1.1.16

f. OPRM Upscale (f) 3 (b) I SR 3.3.1.1.1 NA(g)

SR 3.3.1.1.7 e

SR 3.3.1.1.10
SR 3.3.1.1.16
SR 3.3.1.1.17

3. Reactor Vessel Steam 1,2 2 G SR 3.3.1.1.8 < 1079 psig
Dome Pressure-High SR 3.3.1.1.10

SR 3.3.1.1.14
SR 3.3.1.1.15

4. Reactor Vessel Water 1,2 2 G SR 3.3.1.1.1 > 9.5 inches
Level - Low, Level 3 SR 3.3.1.1.8

SR 3.3.1.1.10
SR 3.3.1.1.14
SR 3.3.1.1.15

5. Main Steam Isolation 1 8 F SR 3.3.1.1.8 < 12.5%
Valve -Closure SR 3.3.1.1.10 closed

SR 3.3.1.1.14
SR 3.3.1.1.15

(continued)

(b) Each APRM/OPRM channel provides inputs to both trip systems.

(d) If the as-found channel setpoint is outside its predefined as-found tolerance, then the channel
shall be evaluated to verify that it is functioning as required before returning the channel to
service.

(e) The instrument channel setpoint shall be reset to a value that is within the as-left tolerance
around the Limiting Trip Setpoint (LTSP) at the completion of the surveillance; otherwise, the
channel shall be declared inoperable. Setpoints more conservative than the LTSP are acceptable
provided that the as-found and as-left tolerances apply to the actual setpoint implemented in the
surveillance procedures (Nominal Trip Setpoint) to confirm channel performance. The LTSP and the
methodologies used to determine the as-found and as-left tolerances are specified in the Licensee
Controlled Specifications.

(f) THERMAL POWER greater than or equal to the value specified in the COLR.

(g) The OPRM Upscale does not have an Allowable Value. The Period Based Detection Algorithm (PBDA)
trip setpoints are specified in the COLR.
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RPS Instrumentation
3.3.1.1

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

APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED

OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS SYSTEM ACTION D.1 REQUIREMENTS VALUE

I6. Primary Containment
Pressure- High

7. Scram Discharge
Volume Water
Level - High

a. Transmitter/Trip
Unit

1.2 SR 3.3.1.1.8
SR 3.3.1.1.10
SR 3.3.1.1.14

< 1.88 psig

1,2

5 (a)

1,2

5 (a)

2

b. Float Switch

2

8. Turbine Throttle
Valve- Closure

9. Turbine Governor
Valve Fast Closure,
Trip Oil
Pressure - Low

10. Reactor Mode
Switch - Shutdown
Position

> 30% RTP

> 30% RTP

1,2

5 (a)

G SR
SR
SR

H SR
SR
SR

G SR
SR
SR

H SR
SR
SR

E SR
SR
SR
SR
SR

E SR
SR
SR
SR
SR

G SR
SR

H SR
SR

3.3.1.1.8
3.3.1.1.10
3.3.1 .1.14

3.3.1.1.8
3.3.1.1.10
3.3.1.1.14

3.3.1.1.8
3.3.1.1.10
3.3.1.1.14

3.3.1.1.8
3.3.1.1.10
3.3.1.1.14

3.3.1.1.8
3.3.1.1.10
3.3.1.1.12
3.3.1.1.14
3.3.1.1.15

3.3.1.1.8
3.3.1.1.10
3.3.1.1.12
3.3.1.1.14
3.3.1.1.15

3.3.1.1.13
3.3.1.1.14

3.3.1.1.13
3.3.1.1.14

< 529 ft
9 inches
elevation

< 529 ft 9
inches elevation

< 529 ft
9 inches
elevation

< 529 ft
9 inches
elevation

* 7% closed

* 1000 psig

NA

NA

2

2

2

2

11. Manual Scram 1,2

5(a)

G SR 3.3.1.1.4
SR 3.3.1.1.14

H SR 3.3.1.1.4
SR 3.3.1.1.14

NA

NA

(a) With any control rod withdrawn from a core cell containing one or more fuel assemblies.
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Control Rod Block Instrumentation
3.3.2.1

ACTIONS _

CONDITION REQUIRED ACTION COMPLETION TIME

E. One or more Reactor E.1 Suspend control rod Immediately
Mode Switch-Shutdown withdrawal.
Position channels
inoperable. AND

E.2 Initiate action to Immediately
fully insert all
insertable control
rods in core cells

containing one or
more fuel assemblies.

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTES---------------------------------
1. Refer to Table 3.3.2.1-1 to determine which SRs apply for each Control Rod

Block Function.

2. When an RBM channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated Conditions
and Required Actions may be delayed for up to 6 hours provided the
associated'Function maintains control rod block capability.

..............................................................................

SURVEILLANCE FREQUENCY

SR 3.3.2.1.1 Perform CHANNEL FUNCTIONAL TEST. 184 days

(continued)
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Control Rod Block Instrumentation
3.3.2.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.2.1.2 ------------------NOTE-----------------
Not required to be performed until 1 hour
after any control rod is withdrawn at
< 10% RTP in MODE 2.

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.3 ------------------ NOTE-----------------
Not required to be performed until 1 hour
after THERMAL POWER is < 10% RTP in
MODE 1.

Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.2.1.4 ------------------ NOTE-----------------
Neutron detectors are excluded.

Verify the RBM is not bypassed: 24 months

a. Low Power Range - Upscale Function is
not bypassed when APRM Simulated
Thermal Power is > 28% and < 63% RTP
and a peripheral control rod is not
selected.

b. Intermediate Power Range - Upscale
Function is not bypassed when APRM
Simulated Thermal Power is > 63% and
< 83% RTP and a peripheral control
rod is not selected.

c. High Power Range - Upscale Function
is not bypassed when APRM Simulated
Thermal Power is > 83% RTP and a
peripheral control rod is not
selected.

(continued)
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Control Rod Block Instrumentation
3.3.2.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.2.1.5 ------------------NOTE-----------------
Neutron detectors are excluded.

Perform CHANNEL CALIBRATION. 24 months

SR 3.3.2.1.6 Verify the RWM is not bypassed when 24 months
THERMAL POWER is < 10% RTP.

SR 3.3.2.1.7 ------------------ NOTE-----------------
Not required to be performed until 1 hour
after reactor mode switch is in the
shutdown position.

Perform CHANNEL FUNCTIONAL TEST. 24 months

SR 3.3.2.1.8 Verify control rod sequences input to the Prior to
RWM are in conformance with BPWS. declaring RWM

OPERABLE
following
loading of
sequence into
RWM
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Control Rod Block Instrumentation
3.3.2.1

Table 3.3.2.1-1 (page 1 of 2)
Control Rod Block Instrumentation I

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS REQUIREMENTS VALUE

1. Rod Block Monitor

a. Low Power Range - (a) 2 SR 3.3.2.1.1 (f)
Upscale SR 3.3.2.1.4

SR 3 .3.2.1.5(d)(e)

b. Intermediate Power (b) 2 SR 3.3.2.1.1 (f)
Range - Upscale SR 3.3.2.1.4

SR 3.3.2.1. 5 (d)'Ce)

c. High Power Range - (c) 2 SR 3.3.2.1.1 (f)
Upscale SR 3.3.2.1.4

SR 3.3.2.1.5

d. Inop (a),(b),(c) 2 SR 3.3.2.1.1 NA

(continued)

(a) APRM Simulated Thermal Power is > 28% and < 63% RTP and MCPR is less than the limit
specified in the COLR and no peripheral control rod selected.

(b) APRM Simulated Thermal Power is > 63% and < 83% RTP and MCPR is less than the limit
specified in the COLR and no peripheral control rod selected.

(c) APRM Simulated Thermal Power is > 83% and MCPR is less than the limit specified in COLR
and no peripheral control rod selected.

(d) If the as-found channel setpoint is outside its predefined as-found tolerance, then the
channel shall be evaluated to verify that it is functioning as required before
returning the channel to service.

Ce) The instrument channel setpoint shall be reset to a value that is within the as-left
tolerance around the Limiting Trip Setpoint (LTSP) at the completion of the
surveillance; otherwise, the channel shall be declared inoperable. Setpoints more
conservative than the LTSP are acceptable provided that the as-found and as-left
tolerances apply to the actual setpoint implemented in the surveillance procedures
(Nominal Trip Setpoint) to confirm channel performance. The LTSP and the methodologies
used to determine the as-found and as-left tolerances are specified in the Licensee
Controlled Specifications.

(f) Allowable Value specified in the COLR.
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Control Rod Block Instrumentation
3.3.2.1

Table 3.3.2.1-1 (page 2 of 2)
Control Rod Block Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS REQUIREMENTS VALUE

2. Rod Worth Minimizer 1(g), 2 (g) 1 SR 3.3.2.1.2 NA
SR 3.3.2.1.3
SR 3.3.2.1.6
SR 3.3.2.1.8

3. Reactor Mode Switch- (h) 2 SR 3.3.2.1.7 NA
Shutdown Position

I

I

(g) With THERMAL POWER < 10% RTP.

(h) Reactor mode switch in the shutdown position.
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Recirculation Loops Operating
3.4.1

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.1 Recirculation Loops Operating

LCO 3.4.1 Two recirculation loops with matched flows shall be in
operation.

OR

One recirculation loop shall be in operation provided that
the following limits are applied when the associated LCO is
applicable:

a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR)," single loop operation limits specified in the
COLR;

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single
loop operation limits specified in the COLR; and

c. LCO 3.3.1.1, "Reactor Protection System (RPS)
Instrumentation," Function 2.b (Average Power Range
Monitors, Simulated Thermal Power - High), Allowable
Value of Table 3.3.1.1-1 is reset for single loop
operation.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Recirculation loop A.1 Declare the 2 hours
flow mismatch not recirculation loop
within limits, with lower flow to be

"not in operation."

B. Requirements of the B.1 Satisfy the 4 hours
LCO not met for requirements of the
reasons other than LCO.
Condition A.
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SDM Test- Refueling
3.10.8

3.10 SPECIAL OPERATIONS

3.10.8 SHUTDOWN MARGIN (SDM) Test-Refueling

LCO 3.10.8 The reactor mode switch position specified in Table 1.1-1
for MODE 5 may be changed to include the startup/hot standby
position, and operation considered not to be in MODE 2, to
allow SDM testing, provided the following requirements are
met:

a. LCO 3.3.1.1, "Reactor Protection System
Instrumentation," MODE 2 requirements for Function 2.a,
2.d, and 2.e of Table 3.3.1.1-1;

b. 1. LCO 3.3.2.1, "Control Rod Block Instrumentation,"
MODE 2 requirements for Function 2 of
Table 3.3.2.1-1, with banked position withdrawal
sequence requirements of SR 3.3.2.1.8 changed to
require the control rod sequence to conform to the
SDM test sequence,

OR

2. Conformance to the approved control rod sequence for
the SDM test is verified by a second licensed
operator or other qualified member of the technical
staff;

c. Each withdrawn control rod shall be coupled to the
associated control rod drive (CRD);

d. All control rod withdrawals during out of sequence
control rod moves shall be made in notch out mode;

e. No other CORE ALTERATIONS are in progress; and

f. CRD charging water header pressure > 940 psig.

MODE 5 with the reactor mode switch in startup/hot standby
position.

I

APPLICABILITY:
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SDM Test-Refueling
3.10.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.10.8.1 Perform the MODE 2 applicable SRs for According to
LCO 3.3.1.1, Functions 2.a, 2.d, and 2.e of the applicable
Table 3.3.1.1-1. SRs

SR 3.10.8.2 ------------------- NOTE------------------
Not required to be met if SR 3.10.8.3
satisfied.

Perform the MODE 2 applicable SRs for According to
LCO 3.3.2.1, Function 2 of Table 3.3.2.1-1. the applicable

SRs

SR 3.10.8.3 ------------------- NOTE------------------
Not required to be met if SR 3.10.8.2
satisfied.

Verify movement of control rods is in During control
compliance with the approved control rod rod movement
sequence for the SDM test by a second
licensed operator or other qualified member
of the technical staff.

SR 3.10.8.4 Verify no other CORE ALTERATIONS are in 12 hours
progress.

(continued)

I
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Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

5.6.3 CORE OPERATING LIMITS REPORT (COLR)

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

1. The APLHGR for Specification 3.2.1;

2. The MCPR for Specification 3.2.2;

3. The LHGR for Specification 3.2.3;

4. The Oscillation Power Range Monitor (OPRM)
Instrumentation for Specification 3.3.1.1; and

5. The Rod Block Monitor Instrumentation for Specification
3.3.2.1.

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

1. XN-NF-81-58(P)(A), "RODEX2 Fuel Rod Thermal-Mechanical
Response Evaluation Model," Exxon Nuclear Company

2. XN-NF-85-67(P)(A), "Generic Mechanical Design for Exxon
Nuclear Jet Pump BWR Reload Fuel," Exxon Nuclear
Company

3. EMF-85-74(P) Supplement I(P)(A) and Supplement 2(P)(A),
"RODEX2A (BWR) Fuel Rod Thermal-Mechanical Evaluation
Model," Siemens Power Corporation

4. ANF-89-98(P)(A), "Generic Mechanical Design Criteria
for BWR Fuel Designs," Advanced Nuclear Fuels
Corporation

5. XN-NF-80-19(P)(A) Volume 1, "Exxon Nuclear Methodology
for Boiling Water Reactors Neutronic Methods for
Design and Analysis," Exxon Nuclear Company

(continued)

Columbia Generating Station 5.6-2 Amendment No.
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SLC System
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.7 Standby Liquid Control (SLC) System

BASES

BACKGROUND The SLC System is designed to provide the capability of
bringing the reactor, at any time in a fuel cycle, from full
power and minimum control rod inventory (which is at the
peak of the xenon transient) to a subcritical condition with
the reactor in the most reactive xenon free state without
taking credit for control rod movement. The SLC System
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on
anticipated transient without scram (ATWS).

The SLC System is also used to maintain suppression pool pH
at or above 7 following a loss of coolant accident (LOCA)
involving significant fission product releases. Maintaining
suppression pool pH levels at or above 7 following an
accident ensures that iodine will be retained in the
suppression pool water (Ref. 4).

The SLC System consists of a boron solution storage tank,
two positive displacement pumps, two explosive valves, which
are provided in parallel for redundancy, and associated
piping and valves used to transfer borated water from the
storage tank to the reactor pressure vessel (RPV). The
borated solution is discharged through the high pressure
core spray system sparger.

APPLICABLE
SAFETY ANALYSES

The SLC System is manually initiated from the main control
room, as directed by the emergency operating procedures, if
the operator believes the reactor cannot be shut down, or
kept shut down, with the control rods. The SLC System is
used in the event that not enough control rods can be
inserted to accomplish shutdown and cooldown in the normal
manner. The SLC System injects borated water into the
reactor core to compensate for all of the various reactivity
effects that could occur during plant operation. To miee 'one
this objective, it is necessary to inject, using bet-L
pump-s, a quantity of boron equivalent in Boron-lO to a
concentration of 780 ppm of natural boron in the reactor
core, including recirculation loops, at 70°F and normal
reactor water level.

(continued)
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SLC System
B 3.1.7

BASES

APPLICABILITY single control rod can be withdrawn from a core cell
(continued) containing fuel assemblies. Demonstration of adequate SDM

(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that the
reactor will not become critical. Therefore, the SLC System
is not required to perform its ATWS function during MODES 3,
4, or 5.

In MODES 1, 2, and 3, the SLC System must be OPERABLE to
ensure that offsite doses remain within 10 CFR 50.67 (Ref.
5) limits following a LOCA involving significant fission
product releases. The SLC System is used to maintain
suppression pool pH at or above 7 following a LOCA to ensure
that iodine will be retained in the suppression pool water
(Ref. 4).

ACTIONS A.1

If one SLC System subsystem is inoperable, the inoperable
subsystem must be restored to OPERABLE status within 7 days.
In this condition, the remaining OPERABLE subsystem is
adequate to perform the original licensing basis shutdown
function. However, the ,verall capabi 1ty i reduced since

> the remaining OPERABLE subsystem cannot meet the
requirements of Reference 1. The 7 day Completion Time is

However, the overall based on the availability of an OPERABLE subsystem capable
reliability is reduced of performing the original licensing basis SLC System
because a single failure function and the low probability of a Design Basis Accident
n the remaining (DBA) or severe transient occurring concurrent with the

OPERABLE subsystem failure of the Control Rod Drive System to shut down the

could result in reduced plant.

SLC System shutdown
capability. B. 1

If both SLC subsystems are inoperable, at least one
subsystem must be restored to OPERABLE status within
8 hours. The allowed Completion Time of 8 hours is
considered acceptable, given the low probability of a DBA or
transient occurring concurrent with the failure of the
control rods to shut down the reactor.

(continued)

i
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LHGR
B 3.2.3

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.3 LINEAR HEAT GENERATION RATE (LHGR)

BASES

BACKGROUND The LHGR is a measure of the heat generation rate of a fuel
rod in a fuel assembly at any axial location. Limits on the
LHGR are specified to ensure that fuel design limits are not
exceeded anywhere in the core during normal operation,
including anticipated operational occurrences (AOOs).
Exceeding the LHGR limit could potentially result in fuel
damage and subsequent release of radioactive materials.
Fuel design limits are specified to ensure that fuel system
damage, fuel rod failure or inability to cool the fuel does
not occur during the anticipated operating conditions
identified in References 1 and 2.

APPLICABLE
SAFETY ANALYSES

The analytical methods and assumptions used in evaluating
the fuel system design are presented in References 3, 4, 5,
6, and 7. The fuel assembly is designed to ensure (in
conjunction with the core nuclear and thermal hydraulic
design, plant equipment, instrumentation, and protection
system) that fuel damage will not result in the release of
radioactive materials in excess of the guidelines of 10 CFR,
Parts 20, 50, and 50.67. The mechanisms that could cause
fuel damage during operational transients and that are
considered in fuel evaluations are:

a. Rupture of the fuel rod cladding caused by strain from
the relative expansion of the U02 pellet; and

b. Severe overheating of the fuel rod cladding caused by
inadequate cooling.

A value of 1% plastic strain of the fuel cladding has been
defined as the limit below which fuel damage caused by
overstraining of the fuel cladding is not expected to occur
(Ref. 8).

I

I
Fuel design evaluations have been performed and demonstrate
that the 1% fuel cladding plastic strain design limit is not
exceeded during continuous operation with LHGRs up to the

-INSERT operating limit specified in the COLR. The analysis also
i•ncludes allowances for short term transient operation above
the operating limit to account for AOOs.

(continued)
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INSERT A:

LHGR limits are developed as a function of exposure, core flow and power to
ensure adherence to fuel design limits during the limiting AOOs (Ref. 10). The
exposure dependent LHGR limits are reduced by power-dependent (LHGRFACp)
and core flow-dependent (LHGRFACf) multipliers for operation below rated
power and flow. This will result in a lower LHGR thermal limit at reduced power
and flow. A step change in the LHGR limit occurs when scram trips are
bypassed for turbine throttle valve closure and turbine governor valve fast
closure.

LHGRFACf multipliers are determined using the three dimensional BWR
simulator code (Ref. 11) to analyze slow flow runout transients. LHGRFACf, is
dependent on the maximum core flow runout capability. LHGRFACp multipliers
are determined based on analyses of limiting plant transients (other than core
flow increases) over a range of power and flow conditions. The transient
response is sensitive to initial core flow at power levels below those at which
turbine throttle valve closure and turbine governor valve fast closure scram trips
are bypassed'(Pbypss). Both high and low core flow LHGRFACp multipliers are
provided for operation at power levels between 25% RTP and Pbypass. A complete
discussion of the analysis code is provided in Reference 12. The exposure, core
flow and power dependent LHGR limits ensure that all fuel design limits are met
for normal operation and AQOs.



LHGR
B 3.2.3

BASES (continued)

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS

The LHGRs are required to be initially calculated within
12 hours after THERMAL POWER is > 25% RTP and then every
24 hours thereafter. They are compared with the specified
limits in the COLR to ensure that the reactor is operating
within the assumptions of the safety analysis. The 24 hour
Frequency is based on both engineering judgment and
recognition of the slowness of changes in power distribution
under normal conditions. The 12 hour allowance after
THERMAL POWER > 25% RTP is achieved is acceptable given the
large inherent margin to operating limits at lower power
levels.

REFERENCES 1. FSAR, Chapter 4.

2. FSAR, Chapter 15.

3. NEDC-32868P, "GE14 Compliance with Amendment 22 of
NEDE-24011-P-A (GESTAR)," Revision 2, September 2007.

4. NEDC-33241P, "GE14 Fuel Rod Thermal-Mechanical Design
Report," Revision 1, January 2006.

5. NEDC-33236P, "GE14 Fuel Assembly Mechanical Design
Report," November 2005.

6. ANF-89-98(P)(A) Revision 1 and Supplement 1, Generic
Mechanical Design Criteria for BWR Fuel Designs,"
Advanced Nuclear Fuels Corporation, May 1995.

7. EMF-85-74(P) Revision 0 Supplement 1 (P)(A) and
Supplement 2 (P)(A), "RODEX2A (BWR) Fuel Rod Thermal-
Mechanical Evaluation Model," Siemens Nuclear Power
Corporation, February 1998.

8. NUREG-0800, Section II A.2(g), Revision 2, July 1981.

9. 10 CFR 50.36(c)(2)(ii).

INrRT Al
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10. NEDC-33507P, Revision 1, "Energy Northwest Columbia Generating
Station APRM/RBM/Technical Specifications / Maximum Extended Load
Line Limit Analysis (ARTS/MELLLA)," January 2012.

11. NEDO-30130-A, "Steady State Nuclear Methods," May 1985.

12. NEDO-24154, "Qualification of the One-Dimensional Core Transient
Model for Boiling Water Reactors," October 1978.



APRM Cain and Setpoint
B 3.2.4

W POWER DISTRIBUTION LIMITS

B 3.2.4
^
, F ,' , • .U .A;lF2,a'l R..l.IT2.",. \i"', I .. 1 l R.,R N.PT*R. PR .T

r

BASES

Ihe OPERABILITY of the APRMs and th•ir- stpoints is an
initial condition of oil safcty analyses that assu.. rod
ins.rtion upon rcactor scram. Applicabic CGs apre CGP 10,
"Roactor csign"; COG 13, "Instrumentation and Control',
CDG 20, "Protcction Systcm Functions; ond CDC 29,
"Protcction against Anticipatcd Oporation Occurrcnccs"
(Rf ) This LGO is proevidod to rogu~iro thc APRM gano
APRM flow bia5sd scr.am. ctpits to be odjustcd wh..
4cr.ating undor conditions o fcc5c,9tiv powcr poaking- to
m..aintain accoptabl. margin to thc fuel cladding intcgrity
Safety Limit (SL) and thc fucl cladding 1% plastic strain
limfit.

Thc condition of cxc•ss1•vc• power peaking is dctcrm,.lincd by
thc ratio of thc actu.al powcr pcaking to the limiting power
peaki ng at RTP. This ratio is equal to the r-atio of thc
core lifiting MFLP, to the Fra-ction of RTP (FRTP) where FRTP
is the m...asurd TH-ERMAL POWER divided by the RTP. wx.e5.. •,
powcrn pcaking oxists whcn:,

indicating that MFP.. is not dccrc5,ing propeotionately to
thc avoral 1power rcducti on, or convor-sely, that power-
peaking is increasing. To maintain margins similar to thosc
at RTP conditions, thc e..cossivo pwcr pcaking is
eompcn~atcd by gain adjustmcnt an thc APRMs or. adjust.ct of
the APRM Flow Based Simulat•d T-hcrm.. al Power. High Function
Alle...le Valuc (6G9 3.3.1 "Rcactr Protoctio Syst, m
(RPS) li strumc,,ntation," Functien 2.b). Eithcr • f these
adjustmc.nt. as cffotivcly thc sam... resulta ma ntaiing
MFPO less than or equal to FRTP and thus aintains RTP
mfar-gins for- APLHGR, MGPR, and LHGR-.

The normally soloctd APRM Flow Biased Sim..ulat. d Thermal
'Power High Func.tien All.wablo Value positions thc seram
above the iupper b•Rd oef the nofrmal power/flow operating

reds. The Allowable Value is flow biased .with a slope that
approxifates the upper flow contrl line.. The noemally

(continued)
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APRM Cain and Setpoint
B 3.2.4

BASES

BAG KGROUI.lD
(continucd)

.electcd APRM Allowabic Valuc is supported by thc analyses
prcscntcd in Rcfcrcnccs 1 and 2 that conccntratc on cvcnt-s
initiatcd fromf ratcd conditions. Dcsign cxpericncc ha-s
shown that mfinimumff deviations occur- within expected mfargings
to eoep-ating lim,,its (APLHGR, MGPR, agd LIHG•, at ratcd
eerdit••ms for nor-ms power distribuions. However, at
ethcr than ratcd eenditions, control rod pattcrs can. bc
estab•i5sed that signifieantly rcducc the margin to therm..al
li4fli±s T-hcrcforc, thc APRM FL,, GdJWe Simfulated T-hermfal
Poawcr- H.igh F,'uncti on All, wabl, Val ue may bc rcduccid during
opcration w.hc the combi nation of THERMAL POWER and MFLPD
indicatcs an exess5ivc powcr pcaking distribution.

Thc APRM ncutron flux signal is also adjusted to morc
..oscly follow the fuel cladding hcat fluix dur.ing power
transicnts. Thc APRM ncubtrong fluix signal is a mfeasuire of

Durning powcr transicnts, thc APRM signgal loads thc actuial
.... thcr..al powcr rcsponsc bccausc of thc fucl thcrm-al tic

eemstan4-- Thcrcforc, or powcr inrcpasc transicnts, thc APRM
ignal p.rovidcs a c.n.rvativcly high m•c.asureof core

thcrmffal powcr-. By passing thc APRM signal throeugh ang
ecltr-oei filter with a ti con. s-tant lcss than, but
approximfatcly cgual to, that of the fucl thcrmnal timci
. -nstant, an APRM transicnt response that mo..re celsy
follows actuial fuiel cladding heat fluix is obtained, whilc a
..o....vativc margin is maintained. Thc dclaycd rcponse-of
the filtered APRM 5ignal allows thc APRM Flow Biased
Simulated Thermal Power High Function Allowablc Value to be
positioned closer to the upper bound of thc normal powcr• and
flew rangc, without unncc .sar.ily causing rcactor scrams

during short dur.ati o•n ncut•r flux spikcs. Thcsc spi kc. can
be caused by insignqificant tranqsients suceh as performfancee of
mnain stcamf line valIve surveill a nccs or molmentary floew
inc reeascs of only several percent-.

APP61GA86EThe acccpt~ance criteria for thc APRM gain or setpoint-
SAFETY ANALYSES adjustflmets are that acceptable mfargins (to APLHGR, MCPR,

and LHGR) be mfainltained to the fuiel cladding in~tegri4ty SL
and the fuel cladding 1% plastic strain limfit.

FSAR safety analyses (Ref. 2) concentrate on the rated power
eondition for which the mninimfumf expected mfargin to the
operating limits (APLHGR, MGPR, and LHGR) occurs.
LCD 3.2.1, "AVERAGE PLANAR LINEýAR HEAT GENERATION RATE[

(continuured
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APRpM PA in flfl:

B 3.2.4~

BASE•S

APPLICABLE
SAFETY ANALYSES

(continued)

(APLHCR)," 6CO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR),"
and LCO 3.2.3, "LINEAR HEAT GENERATION RATE (LHCR) limit the
inlitial mfar-gins to those oper-atingg limfits at rate

.ndi.ti.ns so that specified acceptable fuel design limits
are mfet durinlg trans~ienlts initiated fromf rated conditions.
At inlitial power levels less thang rated levels, the mri
degradation of eithern the APLHCR, the MCGPR, or the LHCRP
duprfig a transient can be greater than at the rated
.nditin event. This greatepr, margin degradatin durfng th• e

transient is pramarily offset by the larger in•itial F., margin
to limits at the lower than rated power levels. Newv-r.
power. distribu.tion.s can be hypothesized that would r-esult in
reduced mfafrlgi to the pre transien.t operating limit. When
eombined with the increased severity of certAin trans-ien;ts
at other than rated condition5, the S6s could be approached.
At substantially reduced power- levels, highly peaked power-
distributins, could be obtained that could reduce thermal
m..argi. to the m..inim.um. levels required for transient events.
To prevent or miltigate such situations5, either the APRM gainl
is adjusted upward by the ratio of the core limit~ing MqFLPD
to the FRTP, o the APRM Flow Biased Simulated Ther•ma.l
Power uii gh Function Allowable Value i5 required to b-e
reduced by the ratio of FRTP to the core limilting MFLPD.
Either of these adjustmfents effectively counters th~e
increased severity of somfe events at other than rate
eonditiens by prporetionally increasing the APRHq gain or
proportionally lowering the APRM Flow Biased Simulblated4
Therm1flal Power High Fbunction Allowable Value depenIdengt on

the increased peaking that mfay be encoubntered.

The APRM gain
Reference 3.

AnnA qrtnAni nt rAti ;fw rritprin 2 p Ind 3 Ir

Meeting any one of the followigll
acceptable operatinlg mfargins for

eenditions ensures
i-knt'q~ 4rls'wihpnr nhsus

-a-. Limfitinqg excess power peak~ingg;

-6- Reducing the APRM Flow Biased Simfulated Thermffal
Power High Function Allowable Value by mfultiplying the
APRM Flew Biased Simuilated Thermfal Power High Fuinction
Allowable Valuie by the ratio of FRTP and the core&
limliting value of MFLPD; o-r

(continued)
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APRM Cain and Setpoint
B 3.2.4

BASES

(coniti nucid)
SIncreasing the APRM gains to cause the APRM to read

greater than 10094) timcs MFLPD. This condition is to
..acun.t for thc rcductien in margin to thc fuel
claddiqg ic t SL an h• S6 .rd thc fuc] cladding 1% plastic
stra i •imt.

MFLP is thc ratio oft lth fiitinig LHGR to thc LHCR limit
for thc spccific bundlc typc. For Fram. atomc ANP fuel
MIFDLRX is thc cguivalcnqt of MFLPD As powcr is roducod, -if
thc dcsign powcr distribution is mfaintainced, M4FLPD is-
rcduccd in prporetion to thc rcduction in peowor. New-ve-r-
if peowcr pcaking incroasos abayc thc dcsign valuc, thc MFLPD
is not rcduccd in prporetioni to thc rcduction in powcr.
Undcr thcsc conditions, thc APRM gain is adjustcd upward or-
thc APRM Flo..w Bitased .Simulatcd Thcrmal Powcr High Func.tio
Allowabic Valuc is rcduccd accordingly. Whcn thc rcaetor is
epcrating with pcaking lcss thang thc dcsigng valuce, it is noEt
ncccessary to moldify thc APRM Flow Biascd Simfulatcd T-hcrmfal
Powcr High Function All•wablc Valuc. Adjusting thc APRH
gain or m.difying thc Flow Biascd Simulatd Thcmal
Powcr High Function All owab Valuc is equivalent to

.aintaining H•FýP lcss than or cgual to FRTP, as stated in
the LCD.

For compliancc with [CO Ittm b (APRM Flow Biascd Simi•aýtd
Th•cr.a]• Powcr High Function Allowabl. Valuc fodifi•ation)
or Itcm c (APRM gain adjustm.ent), only APRMs rnguircd to bc
OPERABLE pc [CO 3.3.1.1 .Fncrtion 2.b, arc required ta be
mo..dificd or adjusted. in add4iti, cach APRH may bc allowcd
to havc its gain re Allowablc Valuc adjustcd or modified
indcpfndc•ntly of othc APRs that arc having their gain or
Allowabl. Valuc adjustcd or modificd.

APPLICABILITY Thc MFLPD limit, APRM gain adjustment, or APRM .....
Simfulatcd Thcrmfal Powcr Hligh Fuinction A]loawab] c Valbuc
moldificationg is providcd to cngsurc that thc fuci cladding
inltcgrity EL and thc fucl cladding 1% plastic strain limfit
arc not violatcd during dcsign basis transicnts. A-&
discussed in thc Bases feo LCO 3.2.1, [CO 3.2.2, and
LCO 3.2., sufficicnt margin to thc•s lim-its cxists bclaw
25% RTP and, therefare, thcsc requirements arc only
ncccssary whcn the plant is operating at 25% TP.

(continued)
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APRM Cain and Sctpoint
B "3.2.A

BASES (e*tined

ACT IO LIS A44

If thc APRM gain or R Elo Biased Simulatod Thermal Power
High Function Allwabl. e Value is not within, limits while the
MFLPD has cxcccdcd FRTP, t+ho fargin to the fuel cladding
intcgrity SL and thc fuci cladding 1% plastic strain limnit
mflay bc reducd. ThcFrcfor, promflpt action should bc takuin to

r"steoe thc MFLPD to within its r.. uir. d limit oer mak
accoptablo APRM adjustmclnts suceh that thc plant is opor-ating
w.ithin the assumcd margin of the safcty analyses.

The 6 hour Completion Timc is noerally sufficicnt to rcstorc
either the MFLPD to within limlits or- the APRM gain orý fiv.
Biased Simul~ated T-hcrmfal Power High Function Allowable
Valuce to within limits5 and is acccptablc bascd ong the low
probability of a transiont or Dcsign Basis Accidcnt

ccurrinqg simulbltancoubsly with thc [CO not molt.

B44

If the APRM gain or Flow Biased Simulated Thermal
Pow.r High Function Al o.wabl .Value cannt be restored to
.,ithin thcir required limits within thc associatcd
Comfpletion Timol, thc plant mulst bc broubght to a MODE o
ethcr sp•cified condition in which thc LCO docs not apply....... i w-.ti'TFPA C~nfirn mn does r±n•÷ t

< 25% RTP within 4 hours. The allowod Comfplction Timcl is
rcasonablc, bascd on opcrating cxpcricncc, to rcducc THERMAL
POWER te < 25% RTP in an. ordrly fmfanr. ad without
Thallenging plant systems.

SUR'VIIET IANCE
REQUIRE MEN IT

&R 3.2.4.1 angd SR 3.2.4.2

The MFLPD is required to be calculated and com,.pared to FRTP
er APRM gain ore& Fiv SiLage Simfulatcd ThcrmFal Power- Hig h
Func.tion All.owabl . Val' u to cnsurc that the reactor is
apcr.atin.g within thc assum... pt.ions of the safety analysis.
Th•s• SRs arc required only to dctefrmin the MFLPO and,
assuming MFLPD is greater- tha FRTP, thc appropriatc APRM
gain or Hat Biasod Simuilatnd Thrmal Power High Fu.nction
Allowable Valuc, and is net intended to b a CHANNEL
FUNCTIONAL TEST for the APRM gain or APRM Flow Bi4sed
Simuil at•d Thrm..al Power High FunEti n cir•• uitry.-The
21 hour Froguoncy of SR 3.2.1.1 is chosen to coincide with

P AI1 I-mbi a; PflqrnrAti nn Stati B3..15pvAseBD 3. .4 Revisien 2-4+



APRM Cain and Setpoint
B 3.2.4

BASES

SURl\ETI LACE
RIEY" EM ENTS

the determi na tioen of otherF thermffa 1 fl4 lmts , s pec ifieally-ý
those for the APL'HR and L•HCGR ([C 3.2.1 aind [CO 3.2.3,
respectively). The 24 hour Frequency is based on both
.ginering j.udgment a nd recognition' of the sl o.wne.s of
..an ges in powerr distribution during nor.al operation. The
12 heur allowance after THERMAL POWER > 26% RIP is achieved
is acceptable given the large ih.eren mai..a.m to opeating
limits at low power, levels.

The 12 hour Frequencyj of SR 3.2.4.2 is r-equiired when MFLPD
is greater than FRTP, because molre rapid changes in power
distr-ibuition are typically expected.

RlF-l-lrl-P_ 10 CFR -O, Appendix A, DC 10, COC 13, CDC 20, and

flOE 29.

. FSAR, Chaptes 15 and 15.F.

-3- 10 CFRSO.36(c)C2flii).
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

1.b. Intermediate Ranqe Monitor-InoD

This trip signal provides assurance that a minimum number of
IRMs are OPERABLE. Anytime an IRM mode switch is moved to
any position other than "Operate," the detector voltage
drops below a preset level, loss of the negative DC voltage,
or a module is not plugged in, an inoperative trip signal
will be received by the RPS unless the IRM is bypassed.
Since only one IRM in each trip system may be bypassed, only
one IRM in each RPS trip system may be inoperable without
resulting in an RPS trip signal.

This Function was not specifically credited in the accident
analysis, but it is retained for the overall redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

Six channels of Intermediate Range Monitor-lnop with three
channels in each trip system are required to be OPERABLE to
ensure that no single instrument failure will preclude a
scram from this Function on a valid signal.

Since this Function is not assumed in the safety analysis,
there is no Allowable Value for this Function.

This Function is required to be OPERABLE when the
Intermediate Range Monitor Neutron Flux-High Function is
required.

2.a. Average Power Range Monitor Neutron Flux-High,
.... <-- (Setdown)]

Thc APDM chPnncl ... c. .'c input sign64A frm th+ loc=al poW.P

rangc mn~itoro (LP4m) ;Oithin. the r~eActor corc, Which provide
a,, irdieatiam . f the powe, di-tribut'ion a•d local p.w...

.Ha.g.z. The ArRM eHarrols av...ag. tH.. LPRM 1ignala to
povi d. a .cotin"eus •uidiation of average r.acter power
from a few porcnt to groater than RTP. For operation at
n(Setdown) mw power (i.e., ODE 2), the Average Power Range Monitor

Neutron Flux-HigT; Setd4ewi Function is capable of
generating a trip signal that prevents fuel damage resulting
from abnormal operating transients in this power range. For

I(Setdown) most operation at low power levels, the Average Power Range
Monitor Neutron Fux-Hign ,-Sect4ewti Function will provide a
secondary scram to the Intermediate Range Monitor Neutron

(continued)
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Insert D

2. Average Power Range Monitor (APRM)

The APRM channels provide the primary indication of neutron flux within the core and
respond almost instantaneously to neutron flux increases. The APRM channels receive
input signals from the local power range monitors (LPRMs) within the reactor core to
provide an indication of the power distribution and local power changes. The APRM
channels average these LPRM signals to provide a continuous indication of average
reactor power from a few percent to greater than RTP. Each APRM also includes an
Oscillation Power Range Monitor (OPRM) Upscale Function which monitors small
groups of LPRM signals to detect thermal-hydraulic instabilities.

The APRM System is divided into four APRM channels and four 2-Out-of-4 voter
channels. Each APRM channel provides inputs to each of the four voter channels. The
four voter channels are divided into two groups of two each; with each group of two
providing inputs to one RPS trip system. The system is designed to allow one APRM
channel, but no voter channels, to be bypassed. A trip from any one unbypassed
APRM will result in a "single vote" in all of the voter channels, but no trip inputs to either
RPS trip system. Since APRM trip Functions 2.a, 2.b, 2.c and 2.f are implemented in
the same hardware, these trip Functions are combined with APRM Inop trip Function
2.d. Any Function 2.a, 2.b, 2.c or 2.d trip from any two unbypassed APRM channels will
result in a full trip in each of the four voter channels, which in turn results in two trip
inputs into each RPS trip system logic channel (Al, A2, B1, and B2). Similarly, any
Function 2.d or 2.f trip from any two unbypassed APRM channels will result in a full trip
from each of the four voter channels. Three of the four APRM channels and all four of
the voter channels are required to be OPERABLE to ensure that no single failure will
preclude a scram on a valid signal. In addition, to provide adequate coverage of the
entire core, consistent with the design bases for the APRM Functions 2.a, 2.b, and 2.c,
at least 20 LPRM inputs, with at least three LPRM inputs from each of the four axial
levels at which the LPRMs are located, must be operable for each APRM channel. For
the OPRM Upscale, Function 2.f, LPRMs are assigned to "cells" of 4 detectors. A
minimum of 25 cells, each with a minimum of 2, LPRMs, must be OPERABLE for the
OPRM Upscale Function 2.f to be OPERABLE.



RPS Instrumentation
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BASES

APPLICABLE 2.a. Average Power Range Monitor Neutron Flux-High/
SAFETY ANALYSES, Setdew- (continued)
LCO, and (Setdown)i
APPLICABILITY Flux-High Function because of the relativ setpoints. With

the IRMs at Range 9 or 10, it is possibl that the Average
(Setdown) Power Range Monitor Neutron Flux-High,4, Setdavwn Function

will provide the primary trip signal for a core-wide
increase in power.

;(Setdown)I
No specific safety analyses take direct credit for the,/ Z
Average Power Range Monitor Neutron Flux-High/ Setdewn
Function. However, this Function indirectly ensures that,
before the reactor mode switch is placed in the run
position, reactor power does not exceed 25% RTP (SL 2.1.1.1)
when operating at low reactor pressure and low core flow.
Therefore, it indirectly prevents fuel damage during
significant reactivity increases with THERMAL POWER
< 25% RTP.

The APRS I 5tem i5 di vi ,•d ilina two groups of .h.n. .. with
t .hr .. e..PM .ha l inputs to .a. h trip - yst'-m. The sys-tef
i5 designod to allow ono ehannol in eaeh tpip 5yfstcmf to be

bypassed. Anly one APRPM channo] in a tr-ip systeff cang cauzo
the a55eiated trip 5yateff to trip. F atir chann~els5 of-
Ayerage Pewer Rangg Mongiter Nebutron FluHx High, Setdowng,
w.ith two chamnnol in cach trip systeom are requi red to be
OP[RABL[ to enaure that ma 5ingic failuro- will prcclttde a
seraff fromf this Functlion on a valid signgal. lin addition, to
provide adequate eeyerage of the cntirc ccrc, at boost
11 LPRH 4inputs arc rcguiircd for each APRH ehannel , with at
boast two LPRlM inputs fraff cock of the four, axiol lev-ea t
wHieh the LrRH5 arce lacated.

The Allowable Value is based on preventing significant
increases in power when THERMAL POWER is < 25% RTP. /i(Setdown)

The Average Power Range Monitor Neutron Flux-High, Setdown
Function must be OPERABLE during MODE 2 when control rods
may be withdrawn. In MODE 1, the Average Power Range
Monitor Neutron Flux -High Function provides protection
against reactivity transients and the RWM and Rod Block
Monitor protect against control rod withdrawal error events.

A(continued)
See Section 2, Average Power Range Monitor, for additional information.
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The APRM calculates the Simulated Thermal Power (STP)
level of the reactor core by applying a single-pole infinite

BASES impulse response (IIR) filter with a fixed 6.0 second time
-constant to the average neutron flux level.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

2.b. Average Power Range Monitor Flo -Biased- Simulated
,Thermal Power-Hicjh

The Average Power Range Monitor Flew Biased Simulated
Thermal Power-High Function monitors neutron flux to
approximate the THERMAL POWER being transferred to the
reactor coolant. The APRH r, cutror, flu:x is clcctronically
fil1 tered with a tim,, constant representati ve of the fuel
heat transfor dynamicse to gencratc a signal proportional to
the• . . ..RI AL POWER i.. the L,, a, a ,te. The trip level is varied
as a function of recirculation drive flow (i.e., at lower
core flows the setpoint is reduced proportional to the
reduction in power experienced as core flow is reduced with lnsertC
a fixed control rod pattern) but is clamped at an upper
limit that is always lower than the Average Power Range
Monitor -4-*ed Neutron Flux-High Function Allowable Value.
The Av. ..agc Powr Range oHeni to, Fl•w Biased Si mul ated
Thermal Poewr High Function provides protection against
transients where THERMAL POWER increases slowly (such as the
loss of feedwater heating event) and protects the fuel
cladding integrity by ensuring that the MCPR SL is not
exceeded. During these events, the THERMAL POWER increase
does not significantly lag the neutron flux response and,
because of a lower trip setpoint, will initiate a scram
before the high neutron flux scram. For rapid neutron flux
increase events, the THERMAL POWER lags the neutron flux and
the Average Power Range Monitor -PF4-x-e4. Neutron Flux-High
Function will provide a scram signal before the Average
Power Range Monitor Flow Biased Simulated Thermal
Power-High Function setpoint is exceeded.

The APR;q Syste^m, i4 divid•, into two groups of channels . 4h
three APRM iGiut5 to each trip saste. +hie syste iis
dosignod to lo ono channole in oach tr-ip systefm to be
bypassed. Any .. n Avoragc Pow.r Range Monito. r .hann. ine a
trip system can eause thoesacao trip systeff to trip.
Four channoles of Average Pewer Ranlge Moniq or Flow Di asod
Simu.1ated Th•rm.al P• o..r. High, .i th t;o I A ...han nA s in cach
trip systefm a rrarged in ono out of two logic, arce rcgu~i rd
to bcOeRAL to onpsurce th-at no 6494l instrumonet fai!urce
w,4i11 pr-clu e ea . cm. fr this Fncti on a R -.. o -a1a signHal
!n addition, to proide adequate co'erzag of the ontiro
.. r.., at least 1 LPRM inputs arc roquirod for each APRM
ehann.l , with at 1 east two LPRPM in puts from cach of the fo"r
axil lael at .hic"h t"he LPRIDMS a- Iae loated

(continued)
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Insert C:

A note is included, applicable when the plant is in single recirculation loop
operation per LCO 3.4.1, which requires a change in the Allowable Value
equation. The Allowable Value is established to conservatively bound the
inaccuracy created in the core flow/drive flow relationship due to back flow in the
jet pumps associated with the inactive recirculation loop. This adjusted Allowable
Value thus maintains thermal margins essentially unchanged from those for two-
loop operation.

No specific safety analyses take credit for the Average Power Range Monitor
Simulated Thermal Power - High Function; however, it



RPS Instrumentation
B 3.3.1.1

uses one total drive flow
signal representative of IBASES

APPLICABLE 2.b. Averaqe Power Range Monitor FluW Wosed Simulated
SAFETY ANALYSES, Thermal Power-Hiqh (continued)c
LCO, and \
APPLICABILI IY

drive flow signal is
generated by the flow
processing logic, part of
the APRM channel, by
summing up the flow
calculated from two flow

transmitter signal inputs,
one from each of the two
recirculation loop flows.
The flow processing logic
OPERABILITY is part of
the APRM channel

OPERABILITY
requirements for this
Function.

Each APRM channel recci.yes.to.ccnct.ednatf ow
signals rep re nai! total ciFru1l tioin drivingn-n fl•t .

by four ,<ow w units, two of ;hich supply s•i@nas to the trip
.ystem A APRMS. ,whil.e the ether- tW) supply signals .to th

tr.ip s.stem B A.RMs. . e flow u.it signal is provided by
summing the flow signals from• the two reci'ro-G']+atii loops

These redundant flow signals are sensed from,. four poirs of
..bow. tops, two in each recire. tion loop. To obtain the

most consrVative . reRece signals under single failure

eonditicns, the total flow signals from the two flow units
\o55oeioted with a trip ystem. as dese.bed above)
routeP-d- to A-A low auto Pirsuit associated- wit*h e-ach APRM.
[aeh APR..s ei re.i.t se .eets the lower of the two flo w unit
J~gnals for use as the reference for that particular APRMq.
[aeh required Ave'rage Prower Range n.itor Flow Biased.
Sim.u.. ted Therm.al Power I.i.gh channel oly requi .es an input
froin 0ie ,r[RADBL flow IUnit, since the IldIVdual ArR1

ehannel will per-for-m the inten~ded fuinction with onl1y one
OPERABL[ fl.ow uit input. Ho weve order to m.aintain
.3 III I r U. L A I I S P LA l I I. L.S I.. I L LA. LA. .3 IU , V 5 I 53 U.. I II 3 V ..I I L U •l II U. LII.I U I II 33

at. 1rnt RAP rmnui -r-ti 4Aw'ninr Pni-'r- QOman Mnnitnr- Fin'w
I - I . . I .

1u.ou 6ifblmuiadto nremad: v'owe',-r ni9gn crnanifi inR, coon trip
system must be capabl EA9 4 of maintaini ng an OPE9RABLIE floI w uni4t
s3ignal in the event of a failure of An auction circuit, or a
fl.ow urnit, ir the associated trip system (e.g., i a flow
Unit iS inoperable, one of the two required Aver-age Pow.er
Ran.ge Monito Flow Biased Sim.ulated Therm.al rower . igh

..h.nn. s in the osso ated trip system m.st. . be considered
inoeper-able)-.

No specific safety analyses take direct credit for the
Average Power Range Monitor Floew- •ased Simulated Thermal
Power-High Function. Originally, the clamped Allowable
Value was based on analyses that took credit for the Average
Power Range Monitor Flow Based Simulated Thermal Power-
High Function for the mitigation of the loss of feedwater
heater event. However, the current methodology for this
event is based on a steady state analysis that allows power
to increase beyond the clamped Allowable Value. Therefore,

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

6 seconds is based on the fuel heat
transfer dynamics and provides a
signal that is proportional to the
THERMAL POWER. The
THERMAL POWER time constant
is stored as a digital value in the
firmware of the Average Power
Range Monitor System.

2.b. Averaqe Power Ranqe Monitor Flow Biased Simulated
Thermal Power-High (continued)

applying a clamp is conservative.
constant se.end4s based

The THERMAL POWER time
(9 H C: bl r- ear zrafls ep

aým ~a povi a e a 5i gno a 1 H a is pro portioenaI to tne

See Section 2, Average Power
Range Monitor, for additional
information.

The Average Power Range Monitor Flow Diased Simulated
Thermal Power-High Function is required to be OPERABLE in
MODE 1 when there is the possibility of generating excessive
THERMAL POWER and potentially exceeding the SL applicable to
high pressure and core flow conditions (MCPR SL). During
MODES 2 and 5, other IRM and APRM Functions provide
protection for fuel cladding integrity.

2.c. Average Power Range Monitor -- ix-e&- Neutron Flux-High

The APR1 .harnel. provide the primary indieation of ..e.ti^n

neutron, flu-" increases. The Average Power Range Monitor
Fixed Neutron Flux -High Function is capable of generating a
trip signal to prevent fuel damage or excessive Reactor
Coolant System (RCS) pressure. For the overpressurization
protection analyses of References 2 and 3, the Average Power
Range Monitor Fixed Neutron Flux-High Function is assumed
to terminate the main steam isolation valve (MSIV) closure
event and, along with the safety/relief valves (SRVs),
limits the peak reactor pressure vessel (RPV) pressure to
less than the ASME Code limits. The control rod drop
accident (CRDA) analysis (Ref. 9) takes credit for the
Average Power Range Monitor -ixed Neutron Flux-High
Function to terminate the CRDA.

The APRMq Systemf is divoided in~to two groubps of channgels witH
three APRM channels inputting to each trip systef. The
system i4 desgned to allow onqe chAnnel1 4i each trip system
to be bypassed. Angy onge APRH ehannel in a trip systemf cang
..u.e the ass.i.ted trip systeml to trp.. Fur eha.ne.. of
Avepage Power Rangge Moni tor F~ixed Neuitroni Flux High with
two .ha.nel in ea. h trip s•yte. ara.ged ill
.one out of two logic ore rcquiired te be OPERABLE to ensure
that mo .ingle in.stet.... foil•ue will prelude a sc.am. fr-o
tHis F nie•n ir l 6n a RI4i•. •2iA1q1 Ii it i trp *A R Iikl

I

vv p,

(continued)
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BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2.c. Average Power Range Monitor +-&+ Neutron Flux-High
(continued)

adequate coVerage of t~he cntire corc, at least 14 LPRM-
inpuits are rcgqui rod for cach APRPM ehanncgl , xi th at 1 caqt two

LPRPM inputs fromf cach of the four axial leyels at whieh the
LPRP~s are located.

The Allowable Value is based on the Analytical Limit assumed
in the CRDA analyses.

The Average Power Range Monitor -i-xed Neutron Flux-High
Function is required to be OPERABLE in MODE 1 where the
potential consequences of the analyzed transients could
result in the SLs (e.g., MCPR and RCS pressure) being
exceeded. The Average Power Range Monitor Fixed Neutron
Flux-High Function is assumed in the CRDA analysis (Ref. 9)
that is applicable in MODE 2. However, the Average Pw Setdown)
Range Monitor Neutron Flux--High,, ScýonFunction
conservatively bounds the assumed trip and, together with
the assumed IRM trips, provides adequate protection.
Therefore, the Average Power ntor F--i-)( Neutron
Flux-High Function is not requirE 2.

>••"•1~Range'•

See Section 2, Average
Power Range Monitor, for
additional information.

2.d. Averaae Power Ranae Monitor-nooD

the automatic self-test
system detects a critical
fault with the APRM
channel, an Inop trip is sent
to all four voter channels.
Inop trips from two or more
non-bypassed APRM
channels result in a trip
output from all four voter
channels to their associated
trip system.

This signal provides assurance that a minimum number of
APRMs are OPERABLE. Anytime an APRM mode switch is moved to

_a-p io other than "Operate," an APRM module is
unplugged', the APRq has too few LPRM inputs (- 14), an
--opti"" trip signal WIlI b C ro..ivcd by tHP RPS unlos9

the APRM is bypassed. Sinee only one APRM in .ach tr. p
.ystc. may be bypassed, only o ^n APRM in eaeh t•ip system- .. .. .. k 4l • ý k1 .. ,,, +• k. .. +• ..... .. .C 4 14 _

This Function was not specifically credited in the accident
analysis, but it is retained for the overall redundancy and
diversity of the RPS as required by the NRC approved
licensing basis.

r ..... k ...... 1 -- -- • ^.
. ...... .... ... .. .. . .. .. . .... . . . . . .. . . . . . . ... . . . . . ..Vp . .i uu! ýliurir- U . M V t r d If I Hvir

,k,- 1 , ;- - k 4- -4 - - , 4- --

It- r rl It I IMI I rn r T ri 1:7 p W . - , , .. U

- , . 4 - - A 4- - k- OnCr)ADI E' 4- -.... - .11 -- - . -. 1 - - . -- . - - __ Ul 'IN11- -
I

I I I
ensurc that E ing .... prccl .... a Wc a Im......UH ..~ U bide a V i ý ..... ...

11 . Ull Ulf U V U I I V , ýj . . ý ý .

(continued)
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See Section 2, Average Power Range Monitor, for
BASES additional information.I

APPLICABLE 2.d. Average Power Range Monitor-lnop (continued)
SAFETY ANALYSIS,
LCO, and There is no Allowable Value for this Function.
APPLICABILITY

This Function is required to be OPERABLE in the MODES where
tL APRM Functions are required.

'nse rt7E >
3. Reactor Vessel Steam Dome Pressure- High

An increase in the RPV pressure during reactor operation
compresses the steam voids and results in a positive
reactivity insertion. This causes the neutron flux and
THERMAL POWER transferred to the reactor coolant to
increase, which could challenge the integrity of the fuel
cladding and the RCPB. No specific safety analysis takes
direct credit for this Function. However, the Reactor
Vessel Steam Dome Pressure-High Function initiates a scram
for transients that result in a pressure increase,
counteracting the pressure increase by rapidly reducing core
power. For the overpressurization protection analyses of
References 2 and 3, the reactor scram (the analyses
conservatively assume scram on the Average Power Range
Monitor 4*xed Neutron Flux-High signal, not the Reactor
Vessel Steam Dome Pressure-High signal), along with the
SRVs, limits the peak RPV pressure to less than the ASME
Section III Code limits.

High reactor pressure signals are initiated from four
pressure switches that sense reactor pressure. The Reactor
Vessel Steam Dome Pressure-High Allowable Value is chosen
to provide a sufficient margin to the ASME Section III Code
limits during the event.

Four channels of Reactor Vessel Steam Dome Pressure-High
Function, with two channels in each trip system arranged in
a one-out-of-two logic, are required to be OPERABLE to
ensure that no single instrument failure will preclude a
scram from this Function on a valid signal. The Function is
required to be OPERABLE in MODES 1 and 2 since the RCS is
pressurized and the potential for pressure increase exists.

(continued)
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Insert E

2.e. 2-Out-of-4 Voter

The 2-Out-of-4 Voter Function provides the interface between the APRM Functions,
including the OPRM Upscale Function, and the final RPS trip system logic. As such, it
is required to be OPERABLE in the MODES where the APRM Functions are required
and is necessary to support the safety analysis applicable to each of those Functions.
Therefore, the 2-Out-of-4 Voter Function needs to be OPERABLE in MODES 1 and 2.

All four-voter channels are required to be OPERABLE. Each voter channel includes
self-diagnostic functions. If any voter channel detects a critical fault in its own
processing, a trip is issued from that voter channel to the associated trip system.

The 2-Out-of-4 Voter Function votes APRM Functions 2.a, 2.b, and 2.c independently of
Function 2.f. The voter also includes separate outputs to RPS for the two independently
voted sets of Functions, each of which is redundant (four total outputs). The voter
Function 2.e must be declared inoperable if any of its functionality is inoperable.

There is no Allowable Value for this Function.

2.f. Oscillation Power Range Monitor (OPRM) Uoscale

The OPRM Upscale Function provides compliance with GDC 10 and GDC 12, thereby
providing protection from exceeding the fuel MCPR safety limit (SL) due to anticipated
thermal-hydraulic power oscillations.

References 15, 16, and 17 describe three algorithms for detecting thermal-hydraulic
instability related neutron flux oscillations: the period based detection algorithm, the
amplitude based algorithm, and the growth rate algorithm. All three are implemented in
the OPRM Upscale Function, but the safety analysis takes credit only for the period
based detection algorithm. The remaining algorithms provide defense in depth and
additional protection against unanticipated oscillations. OPRM Upscale Function
OPERABILITY for Technical Specification purposes is based only on the period based
detection algorithm.

The OPRM Upscale Function receives input signals from the local power range
monitors (LPRMs) within the reactor core, which are combined into "cells" for evaluation
by the OPRM algorithms. Automatic trip is enabled when THERMAL POWER, as
indicated by the APRM Simulated Thermal Power, is greater than or equal to the value
specified in the COLR and core flow, as indicated by recirculation drive flow, is less than
the value specified in the COLR. Within this operating region actual thermal-hydraulic
oscillations may occur.



2.f. Oscillation Power Range Monitor (OPRM) Upscale (continued)

The OPRM Upscale Function is required to be OPERABLE when the power is greater
than or equal to the OPRM OPERABLE value specified in the COLR. This is the region
of power-flow operation where anticipated events could lead to thermal-hydraulic
instability and related neutron flux oscillations. The lower bound, as noted in the COLR,
is chosen to provide margin in the unlikely event of loss of feedwater heating while the
plant is operating below the automatic OPRM Upscale trip enable point. Loss of
feedwater heating is the only identified event that could cause reactor power to increase
into the region of concern without operator action.

An OPRM Upscale trip is issued from an APRM channel when the period based
detection algorithm in that channel detects oscillatory changes in the neutron flux. This
is indicated by the combined signals of the LPRM detectors in a cell, with period
confirmations and relative cell amplitude exceeding setpoints specified in the COLR.
One or more cells in a channel exceeding the trip conditions will result in a channel trip.
An OPRM Upscale trip is also issued from the channel if either the growth rate or
amplitude based algorithms detect growing oscillatory changes in the neutron flux for
one or more cells in that channel.

Three of the four channels are required to be operable. Each channel is capable of
detecting thermal-hydraulic instabilities, by detecting the related neutron flux
oscillations, and issuing a trip signal before the MCPR SL is exceeded. There is no
allowable value for this function.

The cycle-specific thermal-hydraulic detection algorithms trip settings are nominal
settings determined applying the stability analysis licensing methodology (Refs. 15, 16
and 17) developed by the BWR Owners Group and General Electric. There is no
Allowable Value for this Function. The settings are not traditional instrumentation
setpoints determined under an instrument setpoint methodology. Since the settings
may vary cycle-to-cycle, a note indicates the OPRM Upscale Function trip settings, i.e.,
the period based detection algorithm, are specified in the COLR.
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5. Main Steam Isolation Valve-Closure (continued)

are completely closed in anticipation of the complete loss
of the normal heat sink and subsequent overpressurization
transient. However, for the overpressurization protection
analyses of References 2 and 3, the Average Power Range
Monitor -P4-ed Neutron Flux-High Function, along with the
SRVs, limits the peak RPV pressure to less than the ASME
Code limits. That is, the direct scram on position switches
for MSIV closure events is not assumed in the
overpressurization analysis. Additionally, MSIV closure is
assumed in the transients analyzed in Reference 5 (e.g., low
steam line pressure, manual closure of MSIVs, high steam
line flow). The reactor scram reduces the amount of energy
required to be absorbed and, along with the actions of the
ECCS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

I

MSIV closure signals are initiated from position switches
located on each of the eight MSIVs. Each MSIV has two
position switches; one inputs to RPS trip system A while the
other inputs to RPS trip system B. Thus, each RPS trip
system receives an input from eight Main Steam Isolation
Valve-Closure channels, each consisting of one position
switch. The logic for the Main Steam Isolation
Valve-Closure Function is arranged such that either the
inboard or outboard valve on three or more of the main steam
lines (MSLs) must close in order for a scram to occur. In
addition, certain combinations of valves closed in two lines
will result in a half-scram.

The Main Steam Isolation Valve-Closure Allowable Value is
specified to ensure that a scram occurs prior to a
significant reduction in steam flow, thereby reducing the
severity of the subsequent pressure transient.

Sixteen channels of the Main Steam Isolation Valve-Closure
Function with eight channels in each trip system are
required to be OPERABLE to ensure that no single instrument
failure will preclude the scram from this Function on a
valid signal. This Function is only required in MODE 1
since, with the MSIVs open and the heat generation rate
high, a pressurization transient can occur if the MSIVs
close. In MODE 2, the heat generation rate is low enough so
that the other diverse RPS functions provide sufficient
protection.

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 8. Turbine Throttle Valve-Closure (continued)
SAFETY ANALYSES,
LCO, and RPS trip system B. Thus, each RPS trip system receives an
APPLICABILITY input from four Turbine Throttle Valve-Closure channels,

each consisting of one valve stem position switch. The
logic for the Turbine Throttle Valve-Closure Function is
such that three or more TTVs must close to produce a scram.
In addition, certain combinations of two valves closed will
result in a half-scram.

This Function must be enabled at THERMAL POWER > 30% RTP.
This is accomplished automatically by pressure switches
sensing turbine first stage pressure; therefore, opening the
turbine bypass valves may affect this Function.

The Turbine Throttle Valve-Closure Allowable Value is
selected to detect imminent TTV closure thereby reducing the
severity of the subsequent pressure transient.

Eight channels of Turbine Throttle Valve-Closure Function,
with four channels in each trip system, are required to be
OPERABLE to ensure that no single instrument failure will
preclude a scram from this Function if any three TTVs should
close. This Function is required, consistent with analysis
assumptions, whenever THERMAL POWER is > 30% RTP. This
Function is not required when THERMAL POWER is < 30% RTP
since the Reactor Vessel Steam Dome Pressure-High and the
Average Power Range Monitor -- i-x=ed Neutron Flux-High
Functions are adequate to maintain the necessary safety
margins.

9. Turbine Governor Valve Fast Closure, Trip Oil
Pressure- Low

Fast closure of the TGVs results in the loss of a heat sink
that produces reactor pressure, neutron flux, and heat flux
transients that must be limited. Therefore, a reactor scram
is initiated on TGV fast closure in anticipation of the
transients that would result from the closure of these
valves. The Turbine Governor Valve Fast Closure, Trip Oil
Pressure-Low Function is the primary scram signal for the
generator load rejection event analyzed in Reference 5. For

(continued)

Columbia Generating Station B 3.3.1.1-17 Revision 241



RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 9. Turbine Governor Valve Fast Closure, Trip Oil
SAFETY ANALYSES, Pressure-Low (continued)
LCO, and
APPLICABILITY this event, the reactor scram reduces the amount of energy

required to be absorbed and, along with the actions of the
EOC-RPT System, ensures that the MCPR SL is not exceeded.

Turbine Governor Valve Fast Closure, Trip Oil Pressure-Low
signals are initiated by the digital-electro hydraulic fluid
pressure at each governor valve. There is one pressure
switch associated with each governor valve, the signal from
each switch being assigned to a separate RPS logic channel.
This Function must be enabled at THERMAL POWER > 30% RTP.
This is normally accomplished automatically by pressure
switches sensing turbine first stage pressure; therefore,
opening the turbine bypass valves may affect this Function.
The basis for the setpoint of this automatic bypass is
identical to that described for the Turbine Throttle
Valve -Closure Function.

The Turbine Governor Valve Fast Closure, Trip Oil
Pressure-Low Allowable Value is selected high enough to
detect imminent TGV fast closure.

Four channels of Turbine Governor Valve Fast Closure, Trip
Oil Pressure-Low Function, with two channels in each trip
system arranged in a one-out-of-two logic, are required to
be OPERABLE to ensure that no single instrument failure will
preclude a scram from this Function on a valid signal. This
Function is required, consistent with the analysis
assumptions, whenever THERMAL POWER is > 30% RTP. This
Function is not required when THERMAL POWER is < 30% RTP
since the Reactor Vessel Steam Dome Pressure-High and the
Average Power Range Monitor -F-i-xed-Neutron Flux-High
Functions are adequate to maintain the necessary safety
margins.

10. Reactor Mode Switch-Shutdown Position

The Reactor Mode Switch-Shutdown Position Function provides
signals, via the manual scram logic channels, that are
redundant to the automatic protective instrumentation
channels and provide manual reactor trip capability. This
Function was not specifically credited in the accident

(continued)
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B 3.3.1.1

BASES

APPLICABLE 11. Manual Scram (continued)
SAFETY ANALYSIS,
LCO, and Four channels of Manual Scram with two channels in each trip
APPLICABILITY system arranged in a one-out-of-two logic, are available and

required to be OPERABLE in MODES 1 and 2, and in MODE 5 with
any control rod withdrawn from a core cell containing one or
more fuel assemblies, since these are the MODES and other
specified conditions when control rods are withdrawn.

ACTIONS A Note has been provided to modify the ACTIONS related to
RPS instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition, discovered to be inoperable or
not within limits, will not result in separate entry into
the Condition. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable RPS instrumentation channels provide appropriate
compensatory measures for separate, inoperable channels. As
such, a Note has been provided that allows separate
Condition entry for each inoperable RPS instrumentation
channel.

and 14
A.1 and A.2

Because of the diversi y of sensors available to provide
trip signals and the r dundancy of the RPS design, an
allowable out of servi e time of 12 hours has been shown to
be acceptable (Ref. 11 to permit restoration of any
inoperable channel to OPERABLE status. However, this out of
service time is only acceptable provided the associated
Functions inoperable channel is in one trip system and the
Function still maintains RPS trip capability (refer to
Required Actions B.1, B.2, and C.1 Bases.) If the
inoperable channel cannot be restored to OPERABLE status
within the allowable out of service time, the channel or the
associated trip system must be placed in the tripped
condition per Required Actions A.1 and A.2. Placing the
inoperable channel in trip (or the associated trip system in
trip) would conservatively compensate for the inoperability,
restore capability to accommodate a single failure, and
allow operation to continue. Alternately, if it is not

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

ACTIONS A.1 and A.2 (continued)

desired to place the channel (or trip system) in trip (e.g.,
as in the case where placing the inoperable channel in trip
would result in a full scram), Condition D must be entered
and its Required Action taken.

B.1 and B.2

Condition B exists when, for any one or more Functions, at
least one required channel is inoperable in each trip
system. In this condition, provided at least one channel
per trip system is OPERABLE, the RPS still maintains trip
capability for that Function, but cannot accommodate a
single failure in either trip system.

Required Actions B.1 and B.2 limit the time the RPS scram
logic for any Function would not accommodate single failure
in both trip systems (e.g., one-out-of-one and
one-out-of-one arrangement for a typical four channel
Function). The reduced reliability of this logic
arrangement was not evaluated in Reference 11 for the
12 hour Completion Time. Within the 6 hour allowance, the
associated Function will have all required channels either
OPERABLE or in trip (or in any combination) in one trip
system. and 14

Completing one of these Required Actions restores RPS to an
equivalent re iability level as that evaluated in
Reference 11, which justified a 12 hour allowable out of
service time as presented in Condition A. The trip system
in the more degraded state should be placed in trip or,
alternatively, all the inoperable channels in that trip
system should be placed in trip (e.g., a trip system with
two inoperable channels could be in a more degraded state
than a trip system with four inoperable channels, if the two
inoperable channels are in the same Function while the four
inoperable channels are all in different Functions). The
decision as to which trip system is in the more degraded
state should be based on prudent judgment and current plant
conditions (i.e., what MODE the plant is in). If this
action would result in a scram or recirculation pump trip,
it is permissible to place the other trip system or its
inoperable channels in trip.

(continued)
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As noted, Action A.2 is not applicable for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f.
Inoperability of one required APRM channel affects both trip systems. For that condition,
Required Action A.1 must be satisfied, and is the only action (other than restoring
OPERABILITY) that will restore capability to accommodate a single failure. Inoperability
of more than one required APRM channel of the same trip function results in loss of trip
capability and entry into Condition C, as well as entry into Condition A for each channel.



RPS Instrumentation
B 3.3.1.1

BASES

ACTIONS B.1 and B.2 (continued)

The 6 hour Completion Time is judged acceptable based on the
remaining capability to trip, the diversity of the sensors
available to provide the trip signals, the low probability
of extensive numbers of inoperabilities affecting all
diverse Functions, and the low probability of an event
requiring the initiation of a scram.

Alternately, if it is not desired to place the inoperable
channels (or one trip system) in trip (e.g., as in the case
where placing the inoperable channel or associated trip
system in trip would result in a scram or RPT), Condition D
must be entered and its Required Action taken.

C.1

Required Action C.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same trip system for the same Function
result in the Function not maintaining RPS trip capability.
A Function is considered to be maintaining RPS trip
capability when sufficient channels are OPERABLE or in trip
(or the associated trip system is in trip), such that both
trip systems will generate a trip signal from the given
Function on a valid signal. For the typical Function with
one-out-of-two taken twice logic and the IRM and APRM
Functions, this would require both trip systems to have one
channel OPERABLE or in trip (or the associated trip system
in trip). For Function 5 (Main Steam Isolation
Valve-Closure), this would require both trip systems to
have each channel associated with the MSIVs in three MSLs
(not necessarily the same MSLs for both trip systems),
OPERABLE or in trip (or the associated trip system in trip).

For Function 8 (Turbine Throttle Valve-Closure), this would
require both trip systems to have three channels, each
OPERABLE or in trip (or the associated trip system in trip).

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

(continued)
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As noted, Condition B is not applicable for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f.
Inoperability of an APRM channel affects both trip systems and is not associated with a
specific trip system as are the APRM 2-Out-of-4 Voter and other non-APRM channels
for which Condition B applies. For an inoperable APRM channel, Required Action A.1
must be satisfied, and is the only action (other than restoring OPERABILITY) that will
restore capability to accommodate a single failure. Inoperability of a Function in more
than one required APRM channel results in loss of trip capability for that Function and
entry into Condition C, as well as entry into Condition A for each channel. Because
Conditions A and C provide Required Actions that are appropriate for the inoperability of
APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f, and these functions are not associated with
specific trip systems as are the APRM 2-Out-of-4 Voter and other non-APRM channels,
Condition B does not apply.



RPS Instrumentation
B 3.3.1.1

BASES

ACTIONS D.1
(continued)

Required Action D.1 directs entry into the appropriate
Condition referenced in Table 3.3.1.1-1. The applicable
Condition specified in the Table is Function and MODE or
other specified condition dependent and may change as the
Required Action of a previous Condition is completed. Each
time an inoperable channel has not met any Required Action
of Condition A, B, or C, and the associated Completion Time
has expired, Condition D will be entered for that channel
and provides for transfer to the appropriate subsequent
Condition.

E . 1, F. 1, ap4-G.11, andJ7.1I

If the channel(s) is not restored to OPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. The Completion Times are reasonable,
based on operating experience, to reach the specified
condition from full power conditions in an orderly manner
and without challenging plant systems. In addition, the
Completion +i-me of Required Action E . is consistent with
the Completio) Time provided in LCO 3.2.2ý\"MINIMUM CRITICAL
POWER RATIO/MCPR). Actions E.1 and J.1 areITimes I]

H.1

If the channel(s) is not restored to OPERABLE status or
placed in trip (or the associated trip system placed in
trip) within the allowed Completion Time, the plant must be
placed in a MODE or other specified condition in which the
LCO does not apply. This is done by immediately initiating
action to fully insert all insertable control rods in core
cells containing one or more fuel assemblies. Control rods
in core cells containing no fuel assemblies do not affect
the reactivity of the core and are, therefore, not required
to be inserted. Action must continue until all insertable
control rods in core cells containing one or more fuel
assemblies are fully inserted.

(continued)
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1.1

If OPRM Upscale trip capability is not maintained, Condition I exists. Reference 14
justified use of alternate methods to detect and suppress oscillations for a limited period
of time. The alternate methods are procedurally established consistent with the
guidelines identified in Reference 18 requiring manual operator action to scram the
plant if certain predefined events occur. The 12 hour allowed action time is based on
engineering judgment to allow orderly transition to the alternate methods while limiting
the period of time during which no automatic or alternate detect and suppress trip
capability is formally in place. Based on the small probability of an instability event
occurring at all, the 12 hours is judged to be reasonable.

1.2

The alternate method to detect and suppress oscillations implemented in accordance
with 1.1 was evaluated (Reference 14) based on use up to 120 days only. The
evaluation, based on engineering judgment, concluded that the likelihood of an
instability event that could not be adequately handled by the alternate methods during
this 120 day period was negligibly small. The 120 day period is intended to be an
outside limit to allow for the case where design changes or extensive analysis might be
required to understand or correct some unanticipated characteristic of the instability
detection algorithms or equipment.

A note is provided to indicate that LCO 3.0.4 is not applicable. The intent of that note is
to allow plant startup while operating within the 120-day completion time for Action 1.2.
The primary purpose of this exclusion is to allow an orderly completion of design and
verification activities, in the event of a required design change, without undue impact on
plant operation.



RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.1 (continued)
REQUIREMENTS

The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.1.1.2

To ensure that the APRMs are accurately indicating the true
core average power, the APRMs are calibrated to the reactor
power calculated from a heat balance. ,LO 3.2.4, "Average
Power Ran.ge Honitr. (APRM) Coin aind Setp.int," allvow. the
APRM^ t be reading greater than actual THER.AL POWER to
compensate for localized power peaking. Whne- this
adjustmfenlt is mfade, the requiremfent for the APRMs t&
indiate within 2% RTP f calculated power, i• fmdified to
requHipe the APRM, to indicate withln 2% RIP of ale••ulated
PqFLPD- The Frequency of once per 7 days is based on minor
changes in LPRM sensitivity, which could affect the APRM
reading between performances of SR 3.3.1.1.7.

A restriction to satisfying this SR when < 25% RTP is
provided that requires the SR to be met only at > 25% RTP
because it is difficult to accurately maintain APRM
indication of core THERMAL POWER consistent with a heat
balance when < 25% RTP. At low power levels, a high degree
of accuracy is unnecessary because of the large inherent
margin to thermal limits (MCPR and APLHGR). At > 25% RTP,
the Surveillance is required to have been satisfactorily
performed within the last 7 days in accordance with
SR 3.0.2. A Note is provided which allows an increase in
THERMAL POWER above 25% if the 7 day Frequency is not met
per SR 3.0.2. In this event, the SR must be performed
within 12 hours after reaching or exceeding 25% RTP. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

(continued)
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B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.3
REQUIREMENTS

(continued) A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. Any setpoint adjustment shall be
consistent with the assumptions of the current plant
specific setpoint methodology.

As noted, SR 3.3.1.1.3 is not required to be performed when
entering MODE 2 from MODE 1 since testing of the MODE 2
required IRM aRd APRH Functions cannot be performed in
MODE 1 without utilizing jumpers, lifted leads, or movable
links. This allows entry into MODE 2 if the 7 day Frequency
is not met per SR 3.0.2. In this event, the SR must be
performed within 12 hours after entering MODE 2 from MODE 1.
Twelve hours is based on operating experience and in
consideration of providing a reasonable time in which to
complete the SR.

A Frequency of 7 days provides an acceptable level of system
average unavailability over the Frequency interval and is
based on reliability analysis (Ref. 11).

SR 3.3.1.1.4

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
Function. A Frequency of 7 days provides an acceptable
level of system average availability over the Frequency and
is based on the reliability analysis of Reference 11. (The
Manual Scram Functions CHANNEL FUNCTIONAL TEST Frequency was
credited in the analysis to extend many automatic scram
Functions Frequencies.)

SR 3.3.1.1.5 and SR 3.3.1.1.6

These Surveillances are established to ensure that no gaps
in neutron flux indication exist from subcritical to power
operation for monitoring core reactivity status.

The overlap between SRMs and IRMs is required to be
demonstrated to ensure that reactor power will not be
increased into a region without adequate neutron flux

(continued)
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B 3.3.1.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.1.1.8 and SR 3.3.1.1.13

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with
the assumptions of the current plant specific setpointmethodology. <7

Fur FunLto,- 2.b, the CH'ANNEL FUNCTIONAL TEST includes the
adjuz•t'"nt of the APRH ehain,-,l to ,,,,frm to o ca, olb.ted
flaw . i igal. THi ......... tat the tot.. loop driv• flaw
5ignals fromf the flew unit uzod to vary the setpoint are
approepriately comFparci- to RAn injection teost flowi signal to
,cr-ify the flew signal trip setpaint and, theproFor, the
A~PRH FbimetioL aeectirtly refleet5 the required 5etpain~t aF5 o
funetionl af flow. 4f the flew signol trip 5etpoint iz not
;qithin the aporowr-iate limit, thp APRMg that rciea
inpute +Prom to inopeorcoie tIow uniqt mfust be dlcoircl
inpereableo.

-- ]The 92 day Frequency of SR 3.3.1.1.8 is based on the]
reliability analysis of Reference 11.I The 24 month
Frequency of SR 3.3.1.1.13 is based on the need to perform
this Surveillance under the conditions that apply during a
plant outage and the potential for an unplanned transient if
the Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillance when performed at the 24 month
Frequency.

ISR 3.3.1.1.9 - Not Used.

-SR 33 .14.19 --d SR 3.3.1.1.10

I

For the APRM Simulated
Thermal Power - High
Function, this SR also
includes calibrating the
associated recirculation
loop flow channel.

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.•--

Note 1 states that neutron detectors are excluded from
CHANNEL CALIBRATION because of the difficulty of simulating
a meaningful signal. Changes in neutron detector
sensitivity are compensated for by performing the 7 day

(rnnti nued
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 2.3.1.1.9 and SR 3.3.1.1.10 (continued)
REQUIREMENTS

calorimetric calibration (SR 3.3.1.1.2) and the 1130 MWD/T
LPRM calibration against the TIPs (SR 3.3.1.1.7). A second

ires evaluation of Note is provided that requires the APRII,,,Id -IRM SRs to be
rmance for the performed within 12 hours of entering MODE 2 from MODE 1.

ere the as-found Testing of the MODE 2 APRM and IRM Functions cannot be
echannelsetpointis performed in MODE 1 without utilizing jumpers, lifted leads,
ingTripSetpoint(LTSP) or moveable links. This Note allows entry into MODE 2 from
vative with respect to MODE 1 if the associated Frequency is not met per SR 3.0.2.
eValue. Fordigital Twelve hours is based on operating experience and in
ponents, noeas-found consideration of providing a reasonable time in which to
~s-left tolerance can be complete the SR. The Frequency of SR 33119is based
luation of instrum ent c o nl t e the of a 8 day 4 b lIv 4 the
will verify that the uponhe t n •qssmpio of equipdlent irtev in the
rill continue to behave d......oth.....of..m..ritnth
e with design basis setpeint analysis. The Frequency of SR 3.3.1.1.10 is based

The purpose of the on the assumption of an 18 month calibration interval for

sto ensure confidence Functions 4, 6, 7, and 9 through 11 in the
nent performance prior determination the magnitude of equipment drift in the
the instrument to setpoint analysis. 2,3,4,
nonconformance will be VP
the Corrective Action A Frequency of 24 months is assumed for Functions 5 and 8
chwillensurerequired ecause the position switches that perform these Functions
ocumentationofthe a e not susceptible to instrument drift.
continued

SR 3.3.1.1.11 I-Notused. I
ires that the as-left

iithin an acceptable as-
around the LTSP. If the

nent setting cannot be
he LTSP, then the
hannel shall be
perable. The LTSPs are
he Licensee Controlled
S.

T. .- II.. ý. ý 11 .... - ... - .. I .... ý ... . .. e r r . ..
Thermfal 118wei Il~igh Function uises ang ewlectronic fioltr
circAuit to gerate a snignal proport•ion! to the cpoe
THERMAL POWER fromff the APRH n~eutron fluix s-ignal . T h-is
filter circu-it is representative of the fu-el heat transfer
dynam~ics that produce the relationsh~ip between; th~e neutron
folux and the core THERMAL POWER. The filter time con~stanqt
must be verified to ensure that the channl is accuately

The Frequency' 8f 13 mon~ths is based on eng;ineering judgment
a el ith of the c nents.

(continued)
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SURVEILLANCE
REQUIREMENTS

This test may be
performed in one
measurement or in
overlapping
segments, with

SR 3.3.1.1.14 (continued)

Surveillance was performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillance when performed at the 24 month
Frequency.

SR 3.3.1.1.15

This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analvsis The RPS RESPONSE TIME acceptance
criteria are included in Reference 12. I

verifica
compor
tested.

tion that all As noted (Note 1), neutron detectors for Function 2 are

ients are excluded from RPS RESPONSE TIME testing because the
principles of detector operation virtually ensure an
instantaneous response time. In addition, Note 2 states
that channel sensors for Functions 3 and 4 are excluded and
therefore, it is not required to quantitatively measure the
sensor response time to satisfy the requirement to verify
RPS RESPONSE TIME. This is acceptable since the sensor
response time can be qualitatively verified by other methods
(Ref. 13). If the response time of the sensor is not
quantitatively measured, the acceptance criteria must be
reduced by the time assumed for sensor response in the
design analyses, as verified by statistical analyses or

vendor data.

RPS RESPONSE TIME tests are conducted on a 24 month
STAGGERED TEST BASIS. Note 2 requires STAGGERED TEST BASIS
Frequency to be determined based on 4 channels per trip
system, in lieu of the 8 channels specified in
Table 3.3.1.1-1 for the MSIV Closure Function. This
Frequency is based on the logic interrelationships of the
various channels required to produce an RPS scram signal.
Therefore, staggered testing results in response time
verification of these devices every 24 months. The 24 month
Frequency is consistent with the typical industry refueling
cycle and is based upon plant operating experience, which
shows that random failures of instrumentation components
causing serious time degradation, but not channel failure,

_ _ . are infrequent.
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The LOGIC SYSTEM FUNCTIONAL TEST for APRM Function 2.e simulates APRM
and OPRM trip conditions at the 2-Out-of-4 Voter channel inputs to check all
combinations of two tripped inputs to the 2-Out-of-4 logic in the voter channels and
APRM related redundant RPS relays. The initiation of the input to the RPS logic
commences in the 2-Out-of-4 Voter as a vote either for the APRM UPSC/Inop or OPRM
UPSC/Inop. The APRM modules are not divisional and do not provide a direct input to
RPS.

Insert L

RPS RESPONSE TIME for the APRM 2-Out-of-4 Voter function (Function 2.e) includes
the output relays of the voter and the associated RPS relays and contactors. (The
digital portion of the APRM and 2-Out-of-4 Voter channels are excluded from RPS
RESPONSE TIME testing because self-testing and calibration checks the time base of
the digital electronics. Confirmation of the time base is adequate to assure required
response times are met. Neutron detectors are excluded from RPS RESPONSE TIME
testing because the principles of detector operation virtually ensure an instantaneous
response time.) The staggered test basis will test both the APRM and the OPRM
outputs of the 2-Out-of-4 voter during each iteration of the surveillance. Each iteration
will also test both the "X" and "Y" outputs of the voter. Each successive test will
alternate the RPS divisions. Each successive test on the specific voter, every 4th test,
will test the opposite "X" and "Y" output from the voter. This will accomplish alternating
APRM and OPRM and "X" and "Y" outputs of the voter in a specific test while
alternating RPS divisions during subsequent tests.



Insert M

SR 3.3.1.1.16

A CHANNEL FUNCTIONAL TEST is performed on each required channel to
ensure that the entire channel will perform the intended function. For the APRM
Functions, this test supplements the automatic self-test functions that operate
continuously in the APRM and voter channels. The APRM CHANNEL
FUNCTIONAL TEST covers the APRM channels (including recirculation flow
processing - applicable to Functions 2.b and 2.f only), the 2-Out-of-4 Voter
channels, and the interface connections into the RPS trip system from the voter
channels. Any setpoint adjustment shall be consistent with the assumptions of
the current plant specific setpoint methodology. The 184 day Frequency of SR
3.3.1.1.16 is based on the reliability analysis of Reference 14. (NOTE: The actual
voting logic of the 2-Out-of-4 Voter Function is tested as part of SR 3.3.1.1.14.)

A Note is provided for Function 2.a that requires this SR to be performed within
12 hours of entering MODE 2 from MODE 1. Testing of the MODE 2 APRM
Function cannot be performed in MODE 1 without utilizing jumpers or lifted leads.
This Note allows entry into MODE 2 from MODE 1 if the associated frequency is
not met per SR 3.0.2.

SR 3.3.1.1.17

This SR ensures that scrams initiated from OPRM Upscale Function (Function
2.f) will not be inadvertently bypassed when APRM Simulated Thermal Power is
greater than or equal to the value specified in the COLR and recirculation drive
flow is less than the value specified in the COLR. This normally involves
confirming the bypass setpoints, which are considered to be nominal values as
discussed in Reference 21. The actual surveillance ensures that the OPRM
Upscale Function is enabled (not bypassed) for the correct values of APRM
Simulated Thermal Power and recirculation drive flow. Other surveillances
ensure that the APRM Simulated Thermal Power and recirculation flow properly
correlate with THERMAL POWER (SR 3.3.1.1.2) and core flow (SR 3.3.1.1.10),
respectively.

If any bypass setpoint is non-conservative (i.e., the OPRM Upscale Function is
bypassed when APRM Simulated Thermal Power is greater than or equal to and
recirculation drive flow is less than the values in the COLR), then the affected
channel is considered inoperable for the OPRM Upscale Function. Alternatively,
the bypass setpoint may be adjusted to place the channel in a conservative
condition (non-bypass). If placed in the non-bypass condition, this SR is met and
the channel is considered OPERABLE.

The Frequency of 24 months is based on engineering judgment and reliability of
the components.
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BASES

APPLICABLE System (RPS) Instrumentation," Intermediate Range Monitor
SAFETY ANALYSES (IRM) Neutron Flux High and Average Power Range (Set

(continued) (APRM) Neutron Flux-Highe Setdoý*uncions; and
LCO 3.3.2.1, "Control Rod Block Instrumentation."

The SRMs have no safety function and are not assumed to
function during any design basis accident or transient
analysis. However, the SRMs provide the only on scale
monitoring of neutron flux levels during startup and
refueling. Therefore, they are being retained in the
Technical Specifications.

LCO During startup in MODE 2, three of the four SRM channels are
required to be OPERABLE to monitor the reactor flux level
prior to and during control rod withdrawal, to monitor
subcritical multiplication and reactor criticality, and to
monitor neutron flux level and reactor period until the flux
level is sufficient to maintain the IRMs on Range 3 or
above. All channels but one are required in order to
provide a representation of the overall core response during
those periods when reactivity changes are occurring
throughout the core.

In MODES 3 and 4, with the reactor shut down, two SRM
channels provide redundant monitoring of flux levels in the
core.

In MODE 5, during a spiral offload or reload, an SRM outside
the fueled region is not required to be OPERABLE, since it
is not capable of monitoring neutron flux in the fueled
region of the core. Thus, CORE ALTERATIONS are allowed in a
quadrant with no OPERABLE SRM in an adjacent quadrant,
provided the Table 3.3.1.2-1, footnote (b), requirement that
the bundles being spiral reloaded or spiral offloaded are
all in a single fueled region containing at least one
OPERABLE SRM is met. Spiral reloading and offloading
encompass reloading or offloading a cell on the edges of a
continuous fueled region (the cell can be reloaded or
offloaded in any sequence).

In nonspiral routine operations, two SRMs are required to be
OPERABLE to provide redundant monitoring of reactivity
changes occurring in the reactor core. Because of the local
nature of reactivity changes during refueling, adequate
coverage is provided by requiring one SRM to be OPERABLE in

(continued)
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OPRM Instrumfentation,
B 3.3.i.3

B 3.3 INSTRUMENTIATION Deleted

B 3.3.1.3 Oscillation Pewor Rangc Mniteo- (OPRM)

BASES

,.9 ...... D,,,onra] Design Gritcnien 10 (SOC G0) roquirs the reactor
e.orc and associat. d eoolmt, control, and protection systm-s
to bc ds .igned with approprniat margin to assure that
accoptable fuol dcsign limits arc not exec dod during any
eonditionl of normfal opcrationl, inclulding thc affectso
afnticipatcd oporationlal occurronces. Add~itioally, SOC 12
rcgui res thc rcactor corc anld associ atcd coolant, control,
aind proetcction systomsl to be dcsignced to assurce that poworm
escillationgs which cang result in conditiongs oxcoodingq
accoptablo fuel dcsign lim~its arc cithcr noet possible or can
bc roliably and readily dctcctcd and suppressod. The9-P-RK
Systemf provides comfplianco with 505 10 avid SOC 12, thereby
providinlg protection fromf ceccod~ing the fucel MSPR safcty
. t Fdli ti.

Referenee 1, 2, and 3 dsereibe threc soparate algorithmfs
for dctccting stability rolatod oscillations: the pcro
based dotoction algorithm, thc amplitude bascd algeoihmf
and the gro.wth rate algorithml. Thc PRM Syste, har.dwar
imfplemcnets thesc algorithmsl in mficrproessor55 bascd moedulcs.
T-hose moldutlos execuite the algori~thmfs based ong LPRM in~puts
and gene•a•te alarsy and trips based on these calculations.
These trips reshlt in tripping thc Reactor Protection Systcm.
(RPS) when the appropreiate RPS trip logic is satisfed, as
described in the Basc s for [c0i3.3.1.1, "RPS
Instrufentation." Only the period based dettetioer agaorithms
is uscd in the safety analysis. The rcmaining algorithfs
provide defense in depth anld additional protection agais
u.anticipated seill.ations.

The period based detection algoriThm detects a stability
related oscillation based on the occurrence of a fixed
numfber of consecutive [PRM signal period conlfirmfations
followed by the LPRM signal amfplitude excec ding a specified
sefpei-9. Upon detectionl of a stability related
(scillatlio, a trip is genterated for that PRM chanlnel

(cont 1inubed)
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BASES

BAGGROHONDThc OPRM Systemf consits of 4 OPRM trip chanpels, cach
-(ee-n-imted channcl consisting of two OPRM moiduc-s-. Each OPRM molduic

receives input from Ln6PRMs. Each OPR modfuebic also rcceivcs
input from, the NPeutrnn Monitoring Systom. .(NMS) aver-agc power.
rangcf menitor (APRM,) p•wc•r and flow signals to autom..atically
enablc thc trip funcetion of thc OPRMI molduilc.

Each OPRM moduic is eontinuously tcstcd by a self tcs
.... ÷R-r On dctection of any OPRM olduic failurc, cithcr a

troubi .alarm r IINOP alarm is activatcd. The OPRM mo idule
providcs an NOP alarm, when thc iscf tcst fcaturc in.dieatc
that the OPRM mo duile may not be capable of m.Ieeting itsI

APPLICABLE
SAFETY ANALYSES

It has been show.n that BWR cores m..ay exhibit ther.al
hydraulic reactor- inqstabilities in high power and low flow
portions of the core power to flow operating domain. 9 -1-G
requires the reactor core and associated coolant, control,
and protection systemfs to be designed with appropriate
mfargin to assure that acceptable fuel design limfits are not
.xeeeded during any condition of normal operation, inRluding
the affects of anticipated operational ocu.rrences. GSG-Z

requires assurance that power eoeillations which an r.esult

in conditions exceeding aeceptable fuel design limfits are
..ther not posible or can be reliably and readily detected
and suppressed. The OPRM Systemf proevides comfpliance with
CDC 10 and CDC 12 by detecting the onset of oscillations and
suppressing themn by initiating a reactor scramf. This-
assur.es that the MCPR safety limit will not be vilated f•r-
nticipated oscillations.

The OPRM Instruflmetation satisfie
Policy Statemfent.

CGiteria .3 of the NRC

Four channels of the OPRM System, are required to be OPERABLE
to ensure that stability related oseillations are deteeted
and suppressed prior- to exceeeding the MCPR safety lim~it.
Only e• oef the two OPRM m.,odules' period based detection
algorithm is required for OPRM eharnel OPERABILITY. ±h
miniimum n.ber ef LPRMs required OPERABLE to maintain an
OPRM channel OPERABLE is consistent with the m'linimum num..ber

of LPRMs required to maintain the APRM system OPERABLE per

(continued)
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LCO 3.3.1.1 The Allowable Value fer the OPRM Period Based
feen ied. Algor.ithm.. setp.int (Sp) is derived from Analytic Limit

.orrcctcd for the instru.met and calibration errors.

APPLICABILITY The OPRM instrumentation is reqHuFed to be OPERABLE in order
to detect afnd suppress n.eutron flu.x oscillation. s in the
event of thermfal hydraulic instability. As described in
Refere•nes 1, 2, and 3, the powe./core flow r•eg-n pr-oteted
against an4.eipatcd oscillations is dcfincd by THERMAL POWER
> 30% RT-P and corc flow < 60% ratcd corce flow. The-9-RRM
trip is required to be enabled in, this region and the OPRM
must be capable of enabling the trip fHnction as a result of
anti.ipated transient Therefore, the OPRM is required to
be OPERABLE with TH'ERMAL POWER > 25% RTP. it is T"nt-
necessary for the OPRM toe OPERABLE with THERMAL POWER

< 25% RTP becaHse transients from below this THERMAL POWER
are •not anticipated to result in power that ex.eeds 30% RTP.

AeI-N A N-te has been provided to modify the ACTIONS related to
the OPRM ins~trumfentation channls Section 1.3, Comfpletion
Timfes, specifies that once a Condition has been entered,
.ub.qu.nt divisions, subsystems5, cmponents, or variables
expressed in the Condi tion discovered to be inoperable or
no.t within limits. will not r.eult in separate entry into. the
Ge~ndi4en Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additiona
failure, with Comfpletion Timfes base on initial enltry into
the Condition. However, the Required Actieon for inoperable
OPRM instrumfentation channels provide apprprpiate
..o..pens atory m.easures for separate inoperable chamn e. MA
such, a Note has been provided that allows separate
Condition entry for each inoeperable OPRM4 instrumffentation
channiel .

A.1. A.2. angd A.3

Because of the reliability and onl line self testing of the
OPRM instrumfentation and the redundancy of the RPS design,
an allowable oIut of service tim-e of 30 days has been shown
to be acceptable (Reference 7) to permfit restoration of any
inoperable channel to OPERABLE status. However, this out of

(continued)
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BASES

A.. A.2 and A. ( eei•44..e4+

scrvicc tim r is only accoptoblc provided the OPRM
.nstru....mtation still m.aintains OPRM trip capability (refer-
to Rcgui rod Actions B.1 and B.2+). The rcmfaining OPERABL-E
OPRM channcls continuc to providc trip capability (seo
Condition B) and provido opcrator information rolat4ie to
stability activity. The romfaining OPRM molduics havo high
r-eliabii t- With this high reliability, thone is a low

probability of a subscqucnt channcle foilurc within th
allowable out of .crvice tim.e In addition, the OPRM
...dul.s conti•u• to pcForm... on line self tcsting and alort
thc oporator if any furthcr systcmf dogradation occurs

if thc inopeabl, echannel cannot bc • rstod• to OPERABLE

status within thc allowablc out of s.rvico timc, the OPRM
ehannol or associatcd RPS trip systcm m..ust bc placc in tho
trippcd condition per Required Actions A.! and A.2. -H-ei-g
the inpcrabl. OPRM chann..l in trip (o- the associatod ,PS
trip systcml in trip) would consrvativoly compcnsatc for the

inopcrability, rcestorc capability to accommofldato a singlc
failuro, and allow pcr.ation to continuc. Altcrinatcly, i
it i5 noet desired t• plac , thc OPRM channel (or, ,PS trip
5ystcflm) in trip (e.g., as in thc case whcrc placing thc

inoporablo charnnl in trip would result in a full sc.am.),
the altcrnatc mclthod of dctocting and supprossing thcrmfal
hydraulic instability oscillations is required (R•cgurcd
Action A3). This altrnatc mc..thod is describcd in
Rofcrcncc 5,.. it consists of incrcas.d opcrator awarcncss
and mfoitoring for neutron fýux oscillations wh.cn operating
in thc rogion whcrc oscillations arc possiblc. 14

indicati•n• of oscillation, as dcscrib•d in Reforcnc. 5, are
..scrvcd by thc opcrator, the operator will take thc actions

d.scribod by proc.durcs, which includo initiating a manual
5cram of the r ..

Rcquired Action 8.1 is intcnded to ensure that appropriato
actions arc taken if fnltiplc, inop.rablo, untrippod OPRM
.hannc.... within thc samc. . BPS trip system resu~lt in not
maintaining OPRM trip capability. OPRM trip capability ihes
eonsidcrcd to bc mnaintainod whcn sufficicnt OPBM channcgls
arc OPERABLE or in trip (or thc associatcd BPS trip systom
is in trip), suceh that a valid OPRM signal will goncr-ato a

(eentinued
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DPRM Tnstr urmentati o

B 3.3.i.3

BASES

trip signal in both RPS trip systems. This would rnequi re
both RPS trip systemsl to have onle OPRM channel OPERABLE or
in trip (or the a.ssoiated RPS trip system. in trip).

Beca.se of the l.ow probability of the occuirrence of an
instability, 12 hours is an, acceptable tim^,e to initiate the
alternate method of detecting and suppressing thermal
hydraulic instability c•,illation• described in Atieon A.3
b-e-ve-- The alternate mfethod of detecting andsupein
therm..al hydrau.lic instability oscillations would adequately
address detection- and mitigation in the event of instability
. .eillatios.. Based on industry operating experience with

actual instability oscillation, the operator would be able
to recognize instabilities during this time and take action
to suppress them. through a m.anual .. scram. !n addition, the
OPRM System m.ay still be available to prvide alarms to the
eperator if the ons~et of oscillations5 were to occur-. SA-nee
plant operation is flminimized in areas where oscillations mfay
.eeur, operation w.ithout OPRM trip capability is considered
.eeeptable with implem..en-tationq of the altern.ate m-leth• d of
detecting and supp.ressng therpma hydraulic instability
eseillations durinsg the period when •porretive actions+ are
underway te resolve the inoperability that led to en.try ito
Condition B. One reason this Condition may be used is to
provide timfe to imfplemfent a software upgrade in the plant if
a common... .cause software problem is identified.

With an.y Requiired Action and associated Completion Ti•.e n.t
met, THERMAL POWER m..ust be reduced to < 2S% RTP within 4
he-F., Reducing THERMAL POWER to < 25% RTP places the plant
,in a reg.ion where instabilities cannot occur. The 4 hours
is reasonable, based on operating experi .ence, to reduc
THERMAL POWER < 2S% RTP fromfl full power conditions in an
orderly manner and without challen.gin. g plant systems.

(continued)
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S"lRDVETI LLANCE
r EQ U~ IR TH1UEN MT S"

& ..R 3 1.3. 1

A CH.ANNEL FUNCTIONAL Tis perfoei....d on. each required
chanel to ensure that the entire channel will pe•rf•orm, the
intended function. A Frequency of 184 days provides an
.eeeptab.e level of system average availability ever the
Frequeney and is based on the reliability of the channlel
(Reference 7).

-S-R 3 3. . .

LPRM gain settings are determfinled fromff the loeal flux*
profiles m..easured by the Traversing Ineore Probe (TIP)
&y-5±eff This establishes the relative local flux profile
for appropriate representative input to the OPRM System.
The 1130• WD/T Fr.equency is based oIn operating experience
with LPRHq sensitivity changes.

The CHANNEL CALIBRATION is a comfplete cheek( of the
instrum..ent loop. This test verifies the channel responds to
the measured param.eter within the neessary range and
acur-acy r•CHANNEL CAlIBRATI1N leaves the ehannel adjusted
to accoun.t for instrum.ent drifts between su....
nalibrations, consistent with the plant specific setpoint
m+ehed.... Calibrati•o• ef the channel provides a chee.k of
the internal referencle voltage and the internal processor
Joc.k fr.equency• . it also. cmp.ares the desiped trip
setpoints with those Iin --- po esso mfemorey. Sinee the OPRM4 is
adigital systemf, the ilnternalrerncvotgad

processor elack frequency are, in turn, used to
automatieally ealibpate the internal anaElog to digital
.oniverter,.. The Allowable Values are specified in the
(G9l D. As noted, neutron deteetors are exeluded f." rom
CHANNEL CALIBRATION because they are passive devices, with
minimal drift, and because of the difficulty of simulating a
m..eaningful signal. Changes in neutron detecter sensitivity
ape comfpensated for by performfing the 1130 MWD/T LPRH4
alibration using the TIPs (SR 3.3.1.3.2).

The Frequency of 24 mon...ths is based Hpon the assum.ption of
the lagnitude of equipment drift provided by the equipment
m~pplier- (Refer-ence 7-).

(con)tinuelld)
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BASES

SURVEILL6ANCE
REQUIREMENT S

(continuod)

SR 3.3.1.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstratcs thc
OPERABILITY eof thc rcqui red trip lgic for- a spccifi c,
eh.a.n.. Thc functional tcsting of control rods, in LCO
3.1.2, "Control Rod Opcrability, and in LCD 3.1.8, "Scr.am
Dischargc Volumc,, (SDV) Vent and Drai Valv•s," overlaps this
Surveillance to provide complctc tc•ting of thc assumcd•,
afcty function. Thc OPRM c•• f tcst func.tion m.ay b

utilizcd to pcrform this tcsting for thosc componcnts that
it is dcsigncd to frmoitor.

Thc 24 mo..nth Frcgucncy is bascd on cnginccring judgmcnt and
rcliability o~f the comFponcnits and Operating cxpcr-icnc. eg

&R• 3.±3.13.

Tihis SR cnsurcs that trips initiatcd fromfl thc OPRM SyItcmfl
will not be i .advcrt•ntly bypasscd whcn THERMAL POWER is
"30% RTP and corc flow is .. 6.% atcd coc flow. his
normally in vcs calibration of thc bypass channls•. .
Adecuate .argins for thc instrum.nt sctpoint methodology are
incorporatcd into thc actual sctpoints (Rcfcrcnc )

if any bypass channcl sctpoinlt is mnonconscvativc (i .c., thc
OPRM modulc is bypasscd at > 39% RTP and core fl•w _ 60%
ratcd corc flow),thcn thc affcctcd OPRM mol~duHlo is coni-dcrc
0mepe-Fa-bld Alteryativcly, thc bypass channcl con bc p1accd
in thc conscrvativc cflnditien (Manual Enable). if pled•- in
the Manual Enablc condition, this SR is m-t and thc moIduI
is considcrcd OPERABLE-.

Thc Frcqucncy of 24 months is bascd on cnginccring judgment
and reliability of the components.

S3.3.1.3.6

This SR cnsur. s that thc individual channcl rcspon5s tims•
arc lcss than or equal to thc maximum values assum.d in the
accidcnt analysis (Rcfcrcne 6). The OPRM sclf test
function may bc utilizod to pcrfoprm this tcsting for thosc
eeomponcnts it is dcsigncd to moinitor. Thc LPRM4 amplificr

(continuod)

CofluIia CU.crating StationU 0 I.3.1.3-7 B 3.3.1.3-7



OPRM Instrumentation
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BASES

SURVEI [LANCE
RE QUI R EMEPT S

&R 3SR ( e&•n( t..ed4

cards n•putting to the GPRM are excluded from the 0P.R
response time tosting. The RPS RESPiNSE TIME aCCeptance
PrQi tPPriA .r- i Ar-I k~p14 in P~fPrr'nP D

As noted, neutron detectors are excluded fromf RPS RESPONSE
TIME testing beeausc the primncip1 es of detector eperati on
vi-1t.ally ensure an instata• • u•s response time. R4S
RESPONSE TIME tests ape enduted on a 24 mo..nth STACCERED
TEST BASIS. This Frequiencyj i5 based upong oper-atingg
xpri eine, whi oh shows that ran.dom fail ur.es of
instrum..enation components cau.i.ng seriou.. tim..e degradation,
but not channel failure, are infrequent.

4-- NE99 31960 A, "BWR Oni.e.s Cr
Solut.ions .L.e.i..ng M.ethod. l
Junle1991 .

rup Long Term Stability
egy," Novem..ber 1995 (Sus)

2.. ,,IPNED 31960 A, Su.pple'ment 1" BWR Owners Croup Long Term
Stab.lity Solu.tion.s L..icsinrg Methodology," November
1995 (Sus) Marh 1992.

-3- NRC Letter, A. Thadani to L.A. Enggland, "Acceptancee
for Referencing of Topical Reports NEDO 31960,
Supplemfent 1, 'BWR Oxners Croup Lonlg Termf Stability
Solutiongs Licensingg Methodology,'" July 12, 1994.

4-~ Gem+e-~e
of lfnteri

otter 94 02, "Long TerP Solutions and Upgrade
... Operatin.g Recommendations for Ther.al

Hydraulic In~stabilities inl Boiling Water Reactors,"
,Jly 11, 1994.

BWRiC Lotter BWReC 9A0o9, "Cuidelines for Stabiliy
Interimf Corrective Aetion," June 6, 1994.

K! E QQ ') 0A a A "4D MD 9 rý ý C4-+k4+f--

Dnte+t and Suppress Solution Licensing Ba•sis
Methodology and Reload Applioation," August 1996 & May
1995.

4- CEGIP 400 P, Rev 01, "Cnereie Topical Report fer the
ABB Optio !I!• sc.illation Power RangeMenito
(OPRM )," May 1995.
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Control Rod Block Instrumentation
B 3.3.2.1

B 3.3 INSTRUMENTATION

B 3.3.2.1 Control Rod Block Instrumentation

BASES

BACKGROUND Control rods provide the primary means for control of
reactivity changes. Control rod block instrumentation
includes channel sensors, logic circuitry, switches, and
relays that are designed to ensure that specified fuel
design limits are not exceeded for postulated transients and
accidents. During high power operation, the rod block
monitor (RBM) provides protection for control rod withdrawal
error events. During low power operations, control rod
blocks from the rod worth minimizer (RWM) enforce specific
control rod sequences designed to mitigate the consequences
of the control rod drop accident (CRDA). During shutdown
conditions, control rod blocks from the Reactor Mode
Switch-Shutdown Position Function ensure that all control
rods remain inserted to prevent inadvertent criticalities.

setpoin
inop co

The purpose of the RBM is to limit control rod withdrawal if
localized neutron flux exceeds a predetermined setpoint
during control rod manipulations (Ref. 1). It is assumed to
function to block further control rod withdrawal to preclude
a MCPR Safety Limit (SL) violation. The RBM supplies a trip
signal to the Reactor Manual Control System (RMCS) to

t or an RBM appropriately inhibit control rod withdrawal during power
ndition exists. operation above the low power range setpoint. The RBM has

two channels, either of which can initiate a control rod
block when the channel output exceeds the control rod block

One RBM channel inputs into one RMCS rod block
circuit and the other RBM channel inputs into the second

Iinserli: RMCS rod block circuit. The RBM channel signal is generated
by averaging a set of local pewer range molnitor (LPRM)
5igna!&5-- One RBM channel averages the signals fromH LPRM
detectors at the A and C positions in the assigned LPnM
assem..blies while the other RBM ehannel averages the signals
Tr-FIFF 1 WifI"I RP+T2?TRrL. A4; tnt. b and H positions. A\lignmfent or
PRM assem.blies t .be used in RBM, averaging is controlled by

the selectien of centrel rods. The RBM is automatically
bypassed and the output sct to Eero if a periphe•al rod is
.eleeted or the APRM used to n..r.alize the RBM reading i
< 3%RP.if any [PRM deteetor assigned to ang RBM i
bypassed, the comnputed average signal is automnaticall-y,

The mninimum number of LPRM inputs required for each RoM

(continued)
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INSERT I:

The RBM channel signal is generated by averaging a set of local power range monitor
(LPRM) signals at various core heights surrounding the control rod being withdrawn.
Each RBM uses all available C level LPRM inputs and half of the available B and D
level LPRM inputs for the rod selected. RBM channel A uses the opposite B and D
level LPRM inputs from RBM channel B. A simulated thermal power signal from one of
the four redundant average power range monitor (APRM) channels supplies a reference
signal for one of the RBM channels and a simulated thermal power signal from another
of the APRM channels supplies the reference signal to the second RBM channel. This
reference signal is used to determine which RBM range setpoint (low, intermediate, or
high) is enabled. If the APRM simulated thermal power is indicating less than the low
power range setpoint, the RBM is automatically bypassed. The RBM is also
automatically bypassed if a peripheral control rod is selected (Ref. 1). When a control
rod is selected the initial RBM LPRM averaged value is set and held constant until
another rod is selected. Each subsequent RBM LPRM averaged value is normalized to
the initial RBM LPRM averaged value (RBM flux). The RBM flux, in percent, is used to
provide indication and actuation of automatic functions based on the change in the
relative local power level.



Control Rod Block Instrumentation
B 3.3.2.1

BASES

BACKGROUND channcl to pro..nt an instrum,,,nt inopc+ative alarm is fe"p
co.l U I iueU) W~lenI us 4• I g fe1 p I m rr ass emI11b.J',II&i i e5. , th111 W.. eR USl!.i .. I11 19g•, t1e L PI\,V, I .. L . ... ~ • .4...IU .J),L H*.... ~ l i gI from theIII~L

asscmfblics, and two whcng usinqg twe LPRM asseomblics. -E-ae-
RBM also r....iv.s a rccirculati•, , loop flow 5ignal from the
APRM flew convcr-tcrs.

Whn a control rod is sclcctcd, the gain of oath RB! chann,,
LAutput is neprmalized to an assignoed APRM channcl. .T
assigned APRH charncl is an the same RPS trip systei as the
RBMI cha~nnol. The gain setting is held constant duringth
m..vef....t of that particular control rod to providc an
indicatien of the .hang. in the rl atire local pewer level
if the indi.at.d pow.r incr.as.s abovc the prct lim..it, a
rod ble"k will • cu.r. In addition, to prccludc rod ....v...rnt
with a , i ..p ..abl. RP!, a dewnsalc trip and anI inper.abl.
trip arce providcd.

The purpose of the RWM is to control rod patterns during
startup and shutdown, such that only specified control rod
sequences and relative positions are allowed over the
operating range from all control rods inserted to 10% RTP.
The sequences effectively limit the potential amount and
rate of reactivity increase during a CRDA. A prescribed
control rod sequence is stored in the RWM, which will
initiate control rod withdrawal and insert blocks when the
actual sequence deviates beyond allowances from the stored
sequence. The RWM determines the actual sequence based
position indication for each control rod. The RWM also uses
steam flow signals to determine when the reactor power is
above the preset power level at which the RWM is
automatically bypassed (Ref. 2). The RWM is a single
channel system that provides input into one RMCS rod block
circuit.

With the reactor mode switch in the shutdown position, a
control rod withdrawal block is applied to all control rods
to ensure that the shutdown condition is maintained. This
Function prevents inadvertent criticality as the result of a
control rod withdrawal during MODE 3 or 4, or during MODE 5
when the reactor mode switch is required to be in the
shutdown position. The reactor mode switch has two
channels, each inputting into a separate RMCS rod block
circuit. A rod block in either RMCS circuit will provide a
control rod block to all control rods.

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

BASES (continued)

APPLICABLE
SAFETY ANALYSES,

1. Rod Block Monitor

LCO, a
APPLIC

nd The RBM is designed to prevent violation of the MCPR
ABILITY SL and the cladding 1% plastic strain fuel design limit that

may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in
evaluating the RWE event are summarized in Reference 3. A
statistical analysis of RWE events was performed to

linsertI.1 rmine the RBM response for both channels for each event.
om ese responses, the fuel thermal performance as a

function f RBM Allowable Value was determined. The
Allowable es are chosen as a function of power level.
Based on the specified Allowablc Values, operating limits
are coabliohed. 1

The RBM Function satisfies Criterion 3 of Reference 4.

Two channels of the RBM are required to be OPERABLE, with
their setpoints within the appropriate Allowable Values to
ensure that no single instrument failure can preclude a rod
block from this Function. The actual setpoints are
calibrated consistent with applicable setpoint methodology.

Nom..inal trip tp.int. arc specificd in the setpoint
aleulatiens. The nemlinal ..tpeint. are selected to ersure

that the setpaints do not cxcccd the Allowable Vailuc
between ue...... 1 v•, CUNAEL CALIBRATIONS. .p..atie.. with a
trip sctpi•nt 1s co .....rati vc than the omfi nal trip

..tp.int, but within its Allowable Value, is acccptable.
Trip 5 .tp.int. are these predetermipincd values of output at
which an action shouild take placc The 5ctpeints arc
... ,pacd to the actual procc.. pacame. tc (e..g., rcactr
powcr), and when the mclasurcd output va!uc of thc proccoo
paramltr cxeeds the setpoint, the associated device (e.g.,
trip unit) .hangc. state. The analytic liito arc dc.ivd,,
fromf the limfitinlg valuco of the proccoo paramcltcro obtaincd

linsr .3

from the analytic limit, rr....,, ,td fr p..... and all
i..trum.nt un.. . taintico, except drift an.d calibration.
trip 5 ,tpilt, arc dcrivcd from the analytic l imits,
e,,eted feor poccoo and all instrum...nt un...tainties,

i vett

q4e.

including drift and calibration.
in this manncr pr.vid. adequate

The trip sctpeints dcrivcd
protcctien bccausc all

-C .9
Nh F MPH d m nnnr aM t." Mj p ocF5 c crnH= a(n

inte account-.

(continued)
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INSERT 1.11:

The Allowable Values and nominal trip setpoints are established in the COLR because
they are confirmed or modified on a cycle-specific basis to support the operating limits
established in the COLR.

INSERT 1.2:

The Rod Block Monitor Low, Intermediate and High Power Range - Upscale functions
(Functions 1 .a, 1 .b, and 1 .c, respectively) are Limiting Safety System Settings (LSSS)
as they protect the MCPR SL during a postulated Rod Withdrawal Error (RWE) event.

INSERT 1.3:

The Analytical Limits are derived from the limiting values determined from the safety
analysis. The Allowable Values are derived from the Analytical Limits correcting for all
process and instrument uncertainties, excluding drift and calibration, using the setpoint
methodology specified in the Licensee Controlled Specifications. The Limiting Trip
Setpoints (LTSPs) are derived from the Analytical Limits in the same way as the
Allowable Values except the LTSPs include drift and calibration uncertainties. The
LTSPs thus ensure the setpoints don't exceed the Allowable Values between
successive CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the LTSP but within its Allowable Value, is acceptable. For the RBM
system there is no drift characteristic since it only performs digital calculations on the
digitized input signals from the APRMs. Therefore the LTSP is the LSSS. The RBM
also undergoes a normalization process after each rod selection. Therefore the only
instrument signal variation that is considered in the setpoint methodology which
determines the LTSP for the RBM is the actual process changes that take place
between rod selection and rod movement. The RBM is assumed to mitigate the
consequences of an RWE event when operating > 28% RTP. Below this power level,
the consequences of an RWE event will not exceed the MCPR SL and, therefore, the
RBM is not required to be OPERABLE (Ref. 3). When operating with the MCPR greater
than or equal to the RBM MCPR Limits specified in the COLR, analyses have shown
that no RWE event will result in exceeding the MCPR SL. Therefore, under these
conditions, the RBM is also not required to be OPERABLE.



Control Rod Block Instrumentation
B 3.3.2.1

BASES

APPLICABLE 47- Red Bleck Mnit•r- (eontinued)
SAFETY ANALYSES,
LCO, and The RBM4 is assum.d to mitigatohe t ....n.qu..n. of an RE
APPLICABILITY event whei, operating >30% RTP and a periphcral contral red

is not selectedd. Bl, this poewer lev•,l, or if a peripheral
eontrel rod is seleeted, the e. n.eq.enee. of an R.E event
will not ex.eed the MCPR SL and, therefore, the R8B is not

rcqui rod to be OPERABLE (Ref. 3)..

2. Rod Worth Minimizer

The RWM enforces the banked position withdrawal sequence
(BPWS) to ensure that the initial conditions of the CRDA
analysis are not violated. The analytical methods and
assumptions used in evaluating the CRDA are summarized in
Reference 5. The BPWS requires that control rods be moved
in groups, with all control rods assigned to a specific
group required to be within specified banked positions.
Requirements that the control rod sequence is in compliance
with the BPWS are specified in LCO 3.1.6, "Rod Pattern
Control."

The RWM Function satisfies Criterion 3 of Reference 4.

Since the RWM is a system designed to act as a backup to
operator control of the rod sequences, only one channel of
the RWM is available and required to be OPERABLE (Ref. 6).
Special circumstances provided for in the Required Action of
LCO 3.1.3, "Control Rod OPERABILITY," and LCO 3.1.6 may
necessitate bypassing the RWM to allow continued operation
with inoperable control rods, or to allow correction of a
control rod pattern not in compliance with the BPWS. The
RWM may be bypassed as required by these conditions, but
then it must be considered inoperable and the Required
Actions of this LCO followed.

Compliance with the BPWS, and therefore OPERABILITY of the
RWM, is required in MODES 1 and 2 when THERMAL POWER is
< 10% RTP. When THERMAL POWER is > 10% RTP, there is no
possible control rod configuration that results in a control
rod worth that could exceed the 280 cal/gm fuel damagelimit
during a CRDA (Ref. 5). In MODES 3 and 4, all control rods
are required to be inserted into the core; therefore, a CRDA
cannot occur. In MODE 5, since only a single control rod

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

BASES

ACTIONS E.1 and E.2 (continued)

subcritical with adequate SDM ensured by LCO 3.1.1. Control
rods in core cells containing no fuel assemblies do not
affect the reactivity of the core and are therefore not
required to be inserted. Action must continue until all
insertable control rods in core cells containing one or more
fuel assemblies are fully inserted.

SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each
Control Rod Block instrumentation Function are found in the
SRs column of Table 3.3.2.1-1.

The Surveillances are modified by a second Note to indicate
that when an RBM channel is placed in an inoperable status
solely for performance of required Surveillances, entry into
associated Conditions and Required Actions may be delayed
for up to 6 hours provided the associated Function maintains
control rod block capability. Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 7)
assumption of the average time required to perform channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that a control rod block will be initiated when
necessary.

SR 3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the channel will perform the intended
function. It includes the Reactor Manual Control
Multiplexing System input.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology. The Frequency of 9 days is based on
reliability analyses (Ref.-&).

(continued)

I
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Control Rod Block Instrumentation
B 3.3.2.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.2.1.2 and SR 3.3.2.1.3

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function.
The CHANNEL FUNCTIONAL TEST for the RWM is performed by
attempting to withdraw a control rod not in compliance with
the prescribed sequence and verifying a control rod block
occurs and, for SR 3.3.2.1.2 only, by attempting to select a
control rod not in compliance with the prescribed sequence
and verifying a selection error occurs. As noted in the
SRs, SR 3.3.2.1.2 is not required to be performed until
1 hour after any control rod is withdrawn at < 10% RTP in
MODE 2, and SR 3.3.2.1.3 is not required to be performed
until 1 hour after THERMAL POWER is < 10% RTP in MODE 1.
This allows entry into MODE 2 (and if entering during a
shutdown, concurrent power reduction to < 10% RTP) for
SR 3.3.2.1.2, and THERMAL POWER reduction to < 10% RTP in
MODE 1 for SR 3.3.2.1.3, to perform the required
Surveillances if the 92 day Frequency is not met per
SR 3.0.2. The 1 hour allowance is based on operating
experience and in consideration of providing a reasonable
time in which to complete the SRs. The 92 day Frequencies
are based on reliability analysis (Ref. 8).

SR 3.3.2.1.4

The RBMq is autoemlatilly bypassed when pewep is below a
pnsertl.4 spe, d va!le uc if a peripheral .. ntr.l rod is seleeted.

E, The po'er level is deteFmfied fromf the APRM signals .npu.t to
.a.h RBM channel. The automatic bypass setpeint .ust be
verified periodically to be < 30% RTP. In addition, it must
also be verified that the RBMq is net bypassed when a control
red that is not a peripheral control red is selected (only
one non peripheral conltrol rod is required to be verified).
if any bypass setp.i.. t i4. noncnserative, then the affected
RBM channe! i5 eansidercd ineperoble. Alteenativcly, the
APRM channel can be placed i the cnservative e.ndi.ti n
(meI by..... f placed in this condition, the SR is met
and the RBM channel is not considered inoperable. A-& noted,

neutron detectors arc excluded from the Surveillance beeause

(continued)
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INSERT 1.4:

The RBM setpoints are automatically varied as a function of power. The RBM Allowable
Values required in Table 3.3.2.1-1, each within a specific power range, are specified in
the COLR. The power at which the control rod block Allowable Values automatically
change are based on the APRM simulated thermal power input to each RBM channel.
Below the minimum power setpoint, the RBM is automatically bypassed. These control
rod block bypass setpoints must be verified periodically to be less than or equal to the
specified values. If any power range setpoint is nonconservative, then the affected RBM
channel is considered inoperable. Alternatively, the power range channel can be placed
in the conservative condition (i.e., enabling the proper RBM setpoint). If placed in this
condition, the SR is met and the RBM channel is not considered inoperable. As noted,
neutron detectors are excluded from the Surveillance because they are passive
devices, with minimal drift, and because of the difficulty of simulating a meaningful
signal. Neutron detectors are adequately tested in SR 3.3.1.1.2 and SR 3.3.1.1.7. The
24 month Frequency is based on the actual trip setpoint methodology utilized for these
channels.



Control Rod Block Instrumentation
B 3.3.2.1

BASES

SURVEILLANCE SR 3.3.2.1.4 (continued)
REQUIREMENTS

they are passive devies, with mfinimal drift, and beeaue of
the difficulty of simfulating a mfeaningful 5ignlal. .i i -

deteet.rs are adequately tested in SR 3.3.1.1.2 and
SR 3.3.1.1.7 The 92 day Frequency is based en the actual, "
tip etpint m..ethed.olgy utilized for these ehannels.

SR 3.3.2.1.5

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal
drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7. 124month •,,

The Frequency is based upon the assumption of a 92 day
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

Inse 1.5(Ref 9)

SR 3.3.2.1.6

The RWM is automatically bypassed when power is above a
specified value. The power level is determined from a steam
flow signal. The automatic bypass setpoint must be verified
periodically to be > 10% RTP. If the RWM low power setpoint
is nonconservative, then the RWM is considered inoperable.
Alternately, the low power setpoint channel can be placed in
the conservative condition (nonbypass). If placed in the
nonbypassed condition, the SR is met and the RWM is not
considered inoperable. The Frequency is based on instrument
drift analysis and the trip setpoint methodology utilized
for the low power setpoint channel.

(continued)
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INSERT 1.5:

SR 3.3.2.1.5 for RBM Functions 1 .a, 1 .b and 1 .c is modified by two Notes as identified
in Table 3.3.2.1-1. Note (d) requires evaluation of channel performance for the
condition where the as-found setting for the channel setpoint is not the Limiting Trip
Setpoint (LTSP) but is conservative with respect to the Allowable Value. For digital
channel components, no as-found tolerance or as-left tolerance can be specified.
Evaluation of instrument performance will verify that the instrument will continue to
behave in accordance with design basis assumptions. The purpose of the assessment
is to ensure confidence in the instrument performance prior to returning the instrument
to service. Any nonconformance will be entered into the Corrective Action Program
which will ensure required review and documentation of the condition for continued
OPERABILITY.

Note (e) requires that the as-left setting for the instrument be returned to within an
acceptable as-left tolerance around the LTSP. If the as-left instrument setting cannot be
returned to the LTSP, then the instrument channel shall be declared inoperable. The
Allowable Values for Rod Block Monitor Functions 1 .a, 1 .b and 1 .c are specified in the
COLR. The LTSPs are specified in the Licensee Controlled Specifications.



Control Rod Block Instrumentation
B 3.3.2.1

BASES

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.2.1.7

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode
Switch-Shutdown Position Function to ensure that the entire
channel will perform the intended function. The CHANNEL
FUNCTIONAL TEST for the Reactor Mode Switch-Shutdown
Position Function is performed by attempting to withdraw any
control rod with the reactor mode switch in the shutdown
position and verifying a control rod block occurs.

As noted in the SR, the Surveillance is not required to be
performed until 1 hour after the reactor mode switch is in
the shutdown position, since testing of this interlock with
the reactor mode switch in any other position cannot be
performed without using jumpers, lifted leads, or movable
links. This allows entry into MODES 3 and 4 if the 24 month
Frequency is not met per SR 3.0.2. The 1 hour allowance is
based on operating experience and in consideration of
providing a reasonable time in which to complete the SRs.

The 24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 24 month Frequency.

SR 3.3.2.1.8

The RWM will only enforce the proper control rod sequence if
the rod sequence is properly input into the RWM computer.
This SR ensures that the proper sequence is loaded into the
RWM so that it can perform its intended function. The
Surveillance is performed once prior to declaring RWM
OPERABLE following loading of sequence into RWM, since this
is when rod sequence input errors are possible.

REFERENCES 1. FSAR, Section 7.7.1.8.

2. FSAR, Section 7.7.1.10.

3. FSAR, Sc ,ti•,n 15.4.1 and 15.4.2.
I

NEDC-33507P, Revision 1, "Energy Northwest Columbia Generating
Station APRM/RBM/Technical Specifications / Maximum Extended
Load Line Limit Analysis (ARTS/MELLLA)," January 2012.

Columbi Generaing Staion B33211 eiin3

Columbia Generating Station B 3.3.2.1-11 Revision 34



Control Rod Block Instrumentation
B 3.3.2.1

BASES

REFERENCES
(continued)

4. 10 CFR 50.36(c)(2)(ii).

5. FSAR, Section 15.4.9.

6. NRC SER, "Acceptance of Referencing of Licensing
Topical Report NEDE-24011-P-A," "General Electric
Standard Application for Reactor Fuel, Revision 8,
Amendment 17," December 27, 1987.

7. GENE-770-06-1-A, "Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," December 1992.

8. NEDC-30851-P-A, "Technical Specification Improvement
Analysis for BWR Control Rod Block Instrumentation,"
October 1988.

I

9. NEDC-3241 OP, "Nuclear Measurement Analysis and control Power
Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III
Stability Trip Function", October 1995.
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EOC-RPT Instrumentation
B 3.3.4.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

Turbine Throttle Valve-Closure (continued)

Closure of the TTVs is determined by measuring the position
of each throttle valve. While there are two separate
position switches associated with each throttle valve, only
the signal from one switch for each TTV is used, with each
of the four channels being assigned to a separate trip
channel. The logic for the TTV-Closure Function is such
that two or more TTVs must be closed to produce an EOC-RPT.
This Function must be enabled at THERMAL POWER > 30% RTP.
This is normally accomplished automatically by pressure
switches sensing turbine first stage pressure; therefore,
opening of the turbine bypass valves may affect this
Function. Four channels of TTV-Closure, with two channels
in each trip system, are available and required to be
OPERABLE to ensure that no single instrument failure will
preclude an EOC-RPT from this Function on a valid signal.
The TTV-Closure Allowable Value is selected to detect
imminent TTV closure.

This protection is required, consistent with the safety
analysis assumptions, whenever THERMAL POWER is > 30% RTP.
Below 30% RTP, the Reactor Vessel Steam Dome Pressure-High
and the Average Power Range Monitor (APRM) F-ixed Neutron
Flux-High Functions of the Reactor Protection System (RPS)
are adequate to maintain the necessary safety margins.

TGV Fast Closure, Trip Oil Pressure-Low

Fast closure of the TGVs during a generator load rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must
be limited. Therefore, an RPT is initiated on TGV Fast
Closure, Trip Oil Pressure-Low in anticipation of the
transients that would result from the closure of these
valves. The EOC-RPT decreases reactor power and aids the
reactor scram in ensuring that the MCPR SL is not exceeded
during the worst case transient.

Fast closure of the TGVs is determined by measuring the DEH
fluid pressure at each control valve. There is one pressure
switch associated with each control valve, and the signal
from each switch is assigned to a separate trip channel.
The logic for the TGV Fast Closure, Trip Oil Pressure-Low
Function is such that two or more TGVs must be closed

(continued)
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EOC-RPT Instrumentation
B 3.3.4.1

BASES

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

TGV Fast Closure, Trip Oil Pressure-Low (continued)

(pressure switch trips) to produce an EOC-RPT. This
Function must be enabled at THERMAL POWER > 30% RTP. This
is normally accomplished automatically by pressure switches
sensing turbine first stage pressure; therefore, opening of
the turbine bypass valves may affect this Function. Four
channels of TGV Fast Closure, Trip Oil Pressure-Low, with
two channels in each trip system, are available and required
to be OPERABLE to ensure that no single instrument failure
will preclude an EOC-RPT from this Function on a valid
signal. The TGV Fast Closure, Trip Oil Pressure-Low
Allowable Value is selected high enough to detect imminent
TGV fast closure.

This protection is required consistent with the analysis,
whenever the THERMAL POWER is > 30% RTP. Below 30% RTP, the
Reactor Vessel Steam Dome Pressure-High and the APRM -F-i-xed-
Neutron Flux-High Functions of the RPS are adequate to
maintain the necessary safety margins. The turbine first
stage pressure/reactor power relationship for the setpoint
of the automatic enable is identical to that described for
TTV closure.

ACTIONS A Note has been provided to modify the ACTIONS related to
EOC-RPT instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition, discovered to be inoperable or
not within limits, will not result in separate entry into
the Condition. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable EOC-RPT instrumentation channels provide
appropriate compensatory measures for separate inoperable
channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable EOC-RPT
instrumentation channel.

(continued)
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Recirculation Loops Operating
B 3.4.1

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

the higher flow. While the flow coastdown and core response
are potentially more severe in this assumed case (since the
intact loop starts at a lower flow rate and the core
response is the same as if both loops were operating at a
lower flow rate), a small mismatch has been determined to be
acceptable (Ref. 2). The recirculation system is also
assumed to have sufficient flow coastdown characteristics to
maintain fuel thermal margins during abnormal operational
transients (Ref. 3), which are analyzed in Chapter 15 of the
FSAR.

I

A plant specific LOCA analysis has been performed assuming
only one operating recirculation loop. This analysis has
demonstrated that, in the event of a LOCA caused by a pipe
break in the operating recirculation loop, the Emergency
Core Cooling System response will provide adequate core
cooling, provided the APLHGR requirements are modified
accordingly (Ref. 4).

The transient analyses in Chapter 15 of the FSAR have also
been performed for single recirculation loop operation
(Ref. 4) and demonstrate sufficient flow coastdown
characteristics to maintain fuel thermal margins during the

lInsert J • normal operational transients analyzed provided the MCPR
rerqe ements are modified. The APLHGR and MCPR setpoints
f.r .ingle l..p ep.r.ati.n are speeified in the COLR. -The
APRM flow biased simfulated ther-mal power- setpaint is inl
LCO 3...,"Reaeter Proteetion Systefm (RP-S)
lnJ ..t.u .nt.tion.

Recirculation loops operating satisfies Criterion 2 of
Reference 5.

LCO Two recirculation loops are normally required to be in
operation with their flows matched within the limits
specified in SR 3.4.1.1 to ensure that during a LOCA caused
by a break of the piping of one recirculation loop the
assumptions of the LOCA analysis are satisfied.

(continued)

I
I

Columbia Generating Station B 3.4.1-3 Revision 34



INSERT J:

The APLHGR and MCPR limits for single loop operation are specified in the COLR.
During single recirculation loop operation, modification to the Reactor Protection System
(RPS) average power range monitor (APRM) instrument setpoints is also required to
account for the different relationships between recirculation drive flow and reactor core
flow. The APRM Simulated Thermal Power - High Allowable Value is in LCO 3.3.1.1,
"Reactor Protection System (RPS) Instrumentation."



Recirculation Loops Operating
B 3.4.1

BASES

LCO
(continued)

Insert J.1

APPLICABILITY

Alternately, with only one recirculation loop in operation,
modifications to the required APLHGR limits (LCO 3.2.1,
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)"), -a-t4
MCPR limits (LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO
(MCPR)") must be applied to allow continued operation.

In MODES 1 and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting
design basis transients and accidents are assumed to occur.

In MODES 3, 4, and 5, the consequences of an accident are
reduced and the coastdown characteristics of the
recirculation loops are not important.

ACTIONS A.1 and B.1

With both recirculation loops operating but the flows not
matched, the recirculation loops must be restored to
operation within 2 hours. If matched flows are not
restored, the recirculation loop with lower flow must be
declared "not in operation," as required by Required
Action A.1. This Required Action does not require tripping
the recirculation pump in the lowest flow loop when the
mismatch between total jet pump flows of the two loops is
greater than the required limits. However, in cases where
large flow mismatches occur, low flow or reverse flow can
occur in the low flow loop jet pumps, causing vibration of
the jet pumps. If zero or reverse flow is detected, the
condition should be alleviated by changing pump speeds to
re-establish forward flow or by tripping the pump.

(continued)
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INSERT J.1:

(MCPR)"), and APRM Simulated Thermal Power - Upscale Allowable Value (LCO
3.3.1.1)



Recirculation Loops Operating
B 3.4.1

BASES

ACTIONS A.1 and B.1 (continued)

With the requirements of the LCO not met for reasons other
than Condition A (e.g., one loop is "not in operation"), the
recirculation loops must be restored to operation with
matched flows within 4 hours. A recirculation loop is
considered not in operation when the pump in that loop is
idle or when the mismatch between total jet pump flows of
the two loops is greater than required limits for greater
than 2 hours (i.e., Required Action A.1 has been taken).
Should a LOCA occur with one recirculation loop not in
operation, the core flow coastdown and resultant core
response may not be bounded by the LOCA analyses.
Therefore, only a limited time is allowed to restore the
inoperable loop to operating status. Ilimits and RPS

Alternatively, if the single loop iiremel setpoints,

are applied to operating l4mits,- peration with only one
recirculation loop would satisfy the requirements of the LCO
and the initial conditions of the accident sequence.

The 2 and 4 hour Completion Times are based on the low
probability of an accident occurring during this time
period, on a reasonable time to complete the Required
Action, and on frequent core monitoring by operators
allowing abrupt changes in core flow conditions to be
quickly detected.

C.1

With the Required Action and associated Completion Time of
Condition A or B not met, the unit is required to be brought
to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to MODE 3 within 12 hours.
In this condition, the recirculation loops are not required
to be operating because of the reduced severity of DBAs and
minimal dependence on the recirculation loop coastdown
characteristics. The allowed Completion Time of 12 hours is
reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems.

(continued)
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Recirculation Loops Operating
B 3.4.1

BASES (continued)

SURVEILLANCE SR 3.4.1.1
REQUIREMENTS

This SR ensures the recirculation loop flows are within the
allowable limits for mismatch. At low core flow (i.e.,
< 70% of rated core flow, 75.95 x 106 Ibm/hr), the MCPR
requirements provide larger margins to the fuel cladding
integrity Safety Limit such that the potential adverse
effect of early boiling transition during a LOCA is reduced.
A larger flow mismatch can therefore be allowed when core
flow is < 70% of rated core flow.

The mismatch is measured in terms of percent of rated
recirculation loop drive flow. If the flow mismatch exceeds
the specified limits, the loop with the lower flow is
considered not in operation. This SR is not required when
both loops are not in operation since the mismatch limits
are meaningless during single loop or natural circulation
operation. The Surveillance must be performed within
24 hours after both loops are in operation. The 24 hour
Frequency is consistent with the Frequency for jet pump
OPERABILITY verification and has been shown by operating
experience to be adequate to detect off normal jet pump loop
flows in a timely manner.

REFERENCES 1. FSAR, Sections 6.3 and 15.6.

2. FSAR, Section 6.3.3.7.2.

3. FSAR, Section 5.4.1.

4. FSAR, Section 6.aA.-

5. 10 CFR 50.36(c)(2)(ii).
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SDM Test-Refueling
B 3.10.8

BASES

APPLICABLE
SAFETY ANALYSES

(continued)

CRDA analyses assume that the reactor operator follows
prescribed withdrawal sequences. For SDM tests performed
within these defined sequences, the analysis of Reference 1
is applicable. However, for some sequences developed for
the SDM testing, the control rod patterns assumed in the
safety analysis of Reference 1 may not be met. Therefore,
special CRDA analyses, performed in accordance with an NRC
approved methodology, are required to demonstrate that the
SDM test sequence will not result in unacceptable
consequences should a CRDA occur during the testing. For
the purpose of this test, the protection provided by the
normally required MODE 5 applicable LCOs, in addition to the
requirements of this LCO, will maintain normal test
operations as well as postulated accidents within the bounds
of the appropriate safety analysis (Ref. 1). In addition to
the added requirements for the Rod Worth Minimizer (RWM),
APRM, and control rod coupling, the notch out mode is
specified for out of sequence withdrawals. Requiring the
notch out mode limits withdrawal steps to a single notch,
which limits inserted reactivity, and allows adequate
monitoring of changes in neutron flux, which may occur
during the test.

As described in LCO 3.0.7, compliance with Special
Operations LCOs is optional, and therefore, no criteria of
Reference 2 apply. Special Operations 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 As described in LCO 3.0.7, compliance with this Special
Operations LCO is optional. SDM tests may be performed
while in MODE 2, in accordance with Table 1.1-1, without
meeting this Special Operations LCO or its ACTIONS., For SDM
tests performed while in MODE 5, additional requirements
must be met to ensure that adequate protection against
potential reactivity excursions is available. To provide
additional scram protection, beyond the normally required
IRMs, the APRMs are also required to be OPERABLE
(LCO 3.3.1.1, Functions . and 24) as though the reactor
were in MODE 2. Because multiple control rods will be
withdrawn and the reactor will potentially become critical,
the approved control rod withdrawal sequence must be
enforced by the RWM (LCO 3.3.2.1, Function 2, MODE 2), or

(continued)
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SDM Test -Refueling
B 3.10.8

.BASES (continued)

SURVEILLANCE
REQUIREMENTS

SR 3.10.8.1. SR 3.10.8.2. and SR 3.10.8.3 2.a, 2.d, and 2.e,

LCO 3.3.1.1, Functions 2. n made applicable in this
Special Operations LCO, are required to have applicable
Surveillances met to establish that this Special Operations
LCO is being met (SR 3.10.8.1). However, the control rod
withdrawal sequences during the SDM tests may be enforced by
the RWM (LCO 3.3.2.1, Function 2, MODE 2 requirements) or by
a second licensed operator (Reactor Operator or Senior
Reactor Operator) or other qualified member of the technical
staff. As noted, either the applicable SRs for the RWM
(LCO 3.3.2.1) must be satisfied according to the applicable
Frequencies (SR 3.10.8.2), or the proper movement of control
rods must be verified (SR 3.10.8.3). This latter
verification (i.e., SR 3.10.8.3) must be performed during
control rod movement to prevent deviations from the
specified sequence. These Surveillances provide adequate
assurance that the specified test sequence is being
followed.

I

SR 3.10.8.4

Periodic verification of the administrative controls
established by this LCO will ensure that the reactor is
operated within the bounds of the safety analysis. The
12 hour Frequency is intended to provide appropriate
assurance that each operating shift is aware of and verifies
compliance with these Special Operations LCO requirements.

SR 3.10.8.5

Coupling verification is performed to ensure the control rod
is connected to the control rod drive mechanism and will
perform its intended function when necessary. The
verification is required to be performed any time a control
rod is withdrawn to the "full-out" notch position or prior
to declaring the control rod OPERABLE after work on the
control rod or CRD System that could affect coupling. This
Frequency is acceptable, considering the low probability
that a control rod will become uncoupled when it is not
being moved as well as operating experience related to
uncoupling events.

(continued)
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LICENSE AMENDMENT REQUEST TO CHANGE TECHNICAL SPECIFICATIONS IN
SUPPORT OF PRNM / ARTS / MELLLA IMPLEMENTATION
Enclosure 1 - Attachment 4

Sample Pages of Proposed COLR Changes (for information only)



5.0 Oscillation Power Range Monitor (OPRM) Instrumentation Limits for Use in LCO
3.3.1.1

5.1 Reactor Protection System (RPS) Instrumentation Setpoints for the OPRM
Period Based Detection Algorithm (PBDA) support OPERABILITY for LCO
3.3.1.1. See Technical Specification 3.3.1.1 and the applicable Bases for further
application details.

APPLICABLE
MODES OR

FUNCTION OTHER TRIP SETPOINT

SPECIFIED
CONDITIONS

2 Average Power Range Monitors

f. OPRM Upscale (f)
Amplitude Trip (Sp) 1.11 Peak/Average.
Confirmation Count (N2) 14

(f) THERMAL POWER > 20% RTP

5.2 THERMAL POWER for Use in Technical Specification 3.3.1.1, Required Action
J.1:

THERMAL POWER < 20% RTP

5.3 OPRM Trip Enable Values for Use in SR 3.3.1.1.17

APRM Simulated Thermal Power (Pb)
Recirculation Drive Flow (Wb)

>25% RTP
< 60% rated recirculation drive flow

Columbia Generating Station -16- COLR xx-yy Revision N/A



6.0 Control Rod Block Instrumentation Limits for Use in LCO 3.3.2.1

6.1 Rod Block Monitor instrument setpoints support OPERABILITY for LCO 3.3.2.1.
See Technical Specification 3.3.2.1 and the applicable Bases for further
application details.

FUCTONTRIP ALLOWABLE
SETPOINT VALUE

1 Rod Block Monitor

a. Low Power Range-
Upscale

Unfiltered 124.2 124.6
Filtered 123.0 123.4

b. Intermediate Power
Range-Upscale

Unfiltered 119.2 119.6
Filtered 118.2 118.6

c. High Power Range-
Upscale

Unfiltered 114.2 114.6
Filtered 113.2 113.6

6.2 Rod Block Monitor (RBM) MCPR limits for use in Technical Specification
Table 3.3.2.1-1, Footnotes (a), (b) and (c). See Technical Specification 3.3.2.1
and the applicable Bases for further application details.

THERMAL POWER
(% RTP)

> 28 and < 90
>1 90

RBM MCPR Limit

1.73
1.43

Columbia Generating Station -17- COLR xx-yy Revision N/A



LICENSE AMENDMENT REQUEST TO CHANGE TECHNICAL SPECIFICATIONS IN
SUPPORT OF PRNM / ARTS / MELILLA IMPLEMENTATION
Enclosure 2
Page 1 of 27

Technical and Regulatory Evaluation of the Proposed TS Changes Involving PRNM

Subject: Technical and Regulatory Evaluation of License Amendment Request to
Change Technical Specifications (TS) in Support of Power Range Neutron
Monitoring (PRNM) System Upgrade

1.0 TECHNICAL EVALUATION

1.1 Neutron Monitoring System Functions
1.2 OPRM Function
1.3 External Systems Impact
1.4 Interface Function for APRM Inputs and Outputs to Systems Other than the RPS
1.5 Evaluation of NUMAC PRNM LTR for CGS Specific Requirements and

Differences from Generic Design
1.6 Application of TSTF-493 and Impact to Setpoints for Proposed PRNM Changes
1.7 Evaluation Against Regulatory Requirements Identified by ISG-06
1.8 Conclusion

2.0 REGULATORY EVALUATION

2.1 Applicable Regulatory Requirement/Criteria
2.2 Precedent
2.3 Significant Hazards Consideration
2.4 Conclusions

3.0 REFERENCES

ATTACHMENTS to Enclosure 2:

1. 0000-0101 -7647-R3, "Columbia Generating Station Plant-Specific Responses
Required by NUMAC PRNM Retrofit Plus Option III Stability Trip Function Topical
Report (NEDC-3241 OP-A)," October 2011 - (proprietary version)

2. NEDC-33685P, Revision 1, "Digital I&C-ISG-06 Compliance for Columbia
Generating Station NUMAC Power Range Neutron Monitoring Retrofit Plus Option III
Stability Trip Function," January 2012 - (proprietary version)

3. NEDC-33690P, Revision 0, "Columbia Generating Station Power Range Neutron
Monitoring System Response Time Analysis Report," November 2011 - (proprietary
version)
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ATTACHMENTS to Enclosure 2 (continued)

4. NEDC-33694P, Revision 1, "Columbia Generating Station Power Range Neutron
Monitoring System Diversity and Defense-in-Depth (D3) Analysis," January 2012 -

(proprietary version)

5. NEDC-33696P, Revision 0, "Columbia Generating Station Power Range Neutron
Monitoring System Architecture & Theory of Operations Report," November 2011 -
(proprietary)

6. NEDC-33697P, Revision 1, "Columbia Generating Station Power Range Neutron
Monitoring System Design Analysis Report," January 2012 - (proprietary version)

7. NEDC-33698P, Revision 1, "Columbia Generating Station Power Range Neutron
Monitoring System Design Report on Computer Integrity, Test and Calibration, and
Fault Detection," January 2012 - (proprietary version)

8. 0000-0101 -7647-R3, "Columbia Generating Station Plant-Specific Responses
Required by NUMAC PRNM Retrofit Plus Option III Stability Trip Function Topical
Report (NEDC-3241 OP-A)," October 2011 - (non-proprietary version)

9. NEDO-33685, Revision 1, "Digital I&C-ISG-06 Compliance for Columbia Generating
Station NUMAC Power Range Neutron Monitoring Retrofit Plus Option III Stability
Trip Function," January 2012 - (non-proprietary version)

10. NEDO-33690, Revision 0, "Columbia Generating Station Power Range Neutron
Monitoring System Response Time Analysis Report," November 2011 - (non-
proprietary version)

11. NEDO-33694, Revision 1, "Columbia Generating Station Power Range Neutron
Monitoring System Diversity and Defense-in-Depth (D3) Analysis," January 2012 -
(non-proprietary version)

12. NEDO-33697, Revision 1, "Columbia Generating Station Power Range Neutron
Monitoring System Design Analysis Report," January 2012 - (non-proprietary
version)

13. NEDO-33698, Revision 1, "Columbia Generating Station Power Range Neutron
Monitoring System Design Report on Computer Integrity, Test and Calibration, and
Fault Detection," January 2012 - (non-proprietary version)

14. List of Commitments
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1.0TECHNICAL EVALUATION

Energy Northwest is planning a modification to upgrade the existing Average Power
Range Monitor (APRM), Rod Block Monitor (RBM), Local Power Range Monitor
(LPRM), Oscillation Power Range Monitor (OPRM), and recirculation flow processing
equipment, all part of the existing Neutron Monitoring System (NMS) and OPRM
systems for the Columbia Generating Station (CGS). With the modification, the existing
APRM subsystem and OPRM system hardware will be replaced with General Electric
Hitachi's (GEH's) Nuclear Measurement Analysis and Control (NUMAC) Power Range
Neutron Monitoring (PRNM) System, which will perform the same functions as the
currently installed systems, including the OPRM Stability Option III functions. The
NUMAC PRNM system also incorporates the functions of the RBM and LPRM systems.
The digital PRNM modification replaces analog technology with a more reliable digital
upgrade and simplifies management and maintenance of the system. The modification
excludes the LPRM detectors and signal cables, which will be retained with the NUMAC
PRNM replacement. The NUMAC PRNM License Topical Report (LTR) (References 1
and 2) describes in detail the generic NUMAC PRNM design including the OPRM
functions (Stability Option Ill) and several plant specific variations and plant specific
actions.

The current OPRM system implements the "Reactor Stability Long Term Solution
Option II" as described in NEDO-31960-A (Reference 3). The current OPRM System
has some separate hardware, but functions logically with the APRM System and
receives inputs from the NMS. With the replacement NUMAC PRNM system, the
existing OPRM hardware is removed and the function is digitally integrated within the
PRNM equipment. The NUMAC PRNM LTR discusses implementation of the OPRM
functions within the PRNM equipment.

Final Safety Analysis Report (FSAR) Section 7, "Instrumentation and Control Systems,"
contains a description of the current NMS and OPRM systems in the following Sections:

* 7.1, "Introduction"
* 7.2, "Reactor Protection (Trip) System"
* 7.6, "All Other Instrumentation Systems Required for Safety"
* 7.7, "Control Systems Not Required for Safety"

Precedent licensing submittals have been approved by NRC for Nine Mile Point Unit 2
(Reference 13), Brunswick Units 1 and 2 (Reference 14), Susquehanna Units 1 and 2
(Reference 5), and Monticello (Reference 6).

Of these precedents, Nine Mile Point Unit 2, Brunswick Units 1 and 2, as well as
Susquehanna Units 1 and 2 had a similar APRM design. Nine Mile Point Unit 2 has a
similar Reactor Vessel and Core Geometry as CGS.

Attachment 1 to this enclosure specifies how the NUMAC PRNM LTR applies to CGS,
identifies which configurations discussed in the NUMAC PRNM LTR apply to CGS,
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identifies CGS-specific variations from the descriptions in the NUMAC PRNM LTR, and
provides additional justification, where necessary, for differences between the CGS
design and the generic design.

1.1 Neutron Monitoring System Functions:

All NMS functions are retained, including LPRM detector signal processing, LPRM
averaging, and APRM trips. In some cases, the existing functions will be improved
with additional filtering or modified processing. These include LPRM filtering and, for
some functions, APRM filtering. The LPRM signal input filtering is improved using
advanced digital processing methods. The digital filtering provides improved noise
rejection for AC power related noise and some non-nuclear type transients without
affecting the system response to real neutron flux signals. For the APRM, a filtered
APRM flux signal called "simulated thermal power (STP)" is generated using a six
second (nominal value) first order filter. The APRM flow biased scram trip (and the
associated clamp) will continue to operate from STP to provide the same response
characteristics as the current system. STP will continue to be used for APRM
calibration against core thermal power to provide a better indication of actual
average flux. The PRNM system will use STP for the APRM upscale rod block trips
which is different from the current system which used unfiltered flux. The current
RBM system normalizes the LPRM signals to APRM STP. The proposed PRNM
system RBM functions normalize the LPRM signals to a fixed reference signal. With
the PRNM system, if STP is indicating less than the low power range setpoint, the
RBM is automatically bypassed. The APRM neutron flux - high scram trip will
continue to operate from unfiltered APRM flux to meet the trip response time
assumptions in the safety analyses. Both filtered APRM flux (STP) and unfiltered
APRM flux are displayed for the operator. The filtered APRM flux provides the best
indication of true average power while the unfiltered flux provides a real-time
indication of APRM flux changes.

The current six APRM channel configuration is replaced with four APRM channels,
each using one quarter of the total LPRM detectors. The outputs from all four APRM
channels go to four independent 2-out-of-4 Voter channels. Two of the four Voter
channels are assigned to Reactor Protection System (RPS) trip system A and two to
RPS trip system B. The APRM Neutron Flux - High trip function will be retained, but
four 2-out-of-4 Voter channels are added between the APRM channels and the input
to the RPS. The trip outputs from all four APRM channels are sent to each 2-out-of-
4 Voter channel, so that each of the inputs to the RPS is a voted result of all four
APRM channels.

Recirculation flow signal processing, previously accomplished using separate
hardware within the existing NMS control panels is integrated into the APRM chassis
in the new PRNM system. The existing four channel recirculation flow processing
system (four flow transmitters on each recirculation loop) is retained. In the current
system, two flow channels provide inputs to the three APRM channels in one RPS
trip system while the other two flow channels provide inputs to the APRM channels
in the other RPS trip system. In the replacement PRNM system, each flow channel
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provides inputs to one of the four APRM channels. Therefore, each APRM channel
also provides the signal processing for one flow channel in the replacement PRNM.
The APRM hardware also performs the recirculation upscale flow alarm function.

The NUMAC PRNM LTR describes various plant specific configurations for the RBM
system that the PRNM system can support, including setpoints that are based on
either "non-ARTS" or "ARTS" values. ARTS is an acronym for Average Power
Range Monitor / Rod Block Monitor / Technical Specifications. CGS currently is a
"non-ARTS" plant, but is planning to implement "ARTS" in conjunction with the
PRNM installation. Justification for the ARTS improvement is provided in Enclosure
3 of this combined submittal. The remainder of this Enclosure will discuss the
details related to installation of the PRNM system with the proposed RBM licensing
basis of an "ARTS" configuration.

The basic RBM function will remain the same as in the current system (with the new
ARTS setpoints applied). The LPRM signals and recirculation flow signals will be
provided digitally from the APRM channels. The NUMAC RBM chassis provides
some additional surveillance capability that allows testing of functions in all plant
conditions. The same hardware, which performs the RBM logic (the RBM chassis),
will also perform the recirculation flow comparison alarm function in the replacement
system. In the replacement system, this function compares the recirculation flow
values from each of the four flow channels.

Low voltage power supply (LVPS) functions are retained except that the post
modification configuration provides additional redundancy against loss of RPS
Alternating Current (AC) power. In the current NMS, each APRM and RBM channel
is powered by a single channel of RPS AC power busses, either channel A or
channel B. In the replacement PRNM system, each APRM channel and each RBM
channel is powered from independent (from the other channels), redundant LVPS
units, operating from each of the RPS AC busses. Therefore, if one RPS AC power
input is lost, full APRM and RBM signal processing and indication continues to be
available. Further, if an individual LVPS power supply fails, the associated channel
continues to operate normally on the second LVPS. The final trip outputs from the
APRM and RBM to the RPS and Reactor Manual Control System (RMCS), however,
still operate from one RPS AC input, so loss of one RPS AC input will still result in
RPS half scram and rod block inputs the same as the current NMS.

The existing level of electrical separation, between components and redundant
channels, is maintained or improved through extensive use of fiber-optic cables for
inter-channel communications and optically coupled relay devices for interface
connections to other systems. This is discussed further in NUMAC PRNM LTR
Section 5.3.5.

Interface functions between the PRNM system and other systems are unchanged
from the current design, except for data to the plant process and core monitoring
system computers and data to the plant operator's panel. The plant operator's panel
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will use the digital display outputs for most information displays. The interface with

external computer systems is described further in Section 1.3 below.

1.2 OPRM Function:

The OPRM Option III Stability Trip Function is digitally incorporated into the PRNM
system. The OPRM function continues to satisfy the same regulatory requirements
as the currently installed OPRM equipment. Changes from the existing OPRM are
the assignment of LPRM inputs to new OPRM cell assignments and trip logic from
the 2-out-of-4 Voter module. The current OPRM cell assignments are selected for
compatibility with the current NMS's six APRM, two LPRM channel configuration.
The replacement system's OPRM cell assignments are selected for compatibility
with the four APRM/OPRM configuration of the NUMAC PRNM. Both configurations
are included in the NRC reviewed and approved Licensing Topical Reports,
applicable to the OPRM Stability Option Ill (References 3 and 4). The existing
OPRM trip logic is the 1 -out-of-2 taken twice which is being revised to input to the 2-
out-of-4 Voter logic. This logic is in accordance with and discussed in the NUMAC
PRNM LTR.

1.3 External Systems Impact (Plant Process Computer and Core Monitoring
System Computer):

The new PRNM system will modify the means by which the system's data is
transmitted to external computer systems; however all existing information will be
maintained. The current system sends analog data to external computer systems
through a direct connection and/or through the RBM module. The new system will
transmit digital data to external systems. Utilizing guidance from NEI 08-09
(Reference 9) and Regulatory Guide 5.71 (Reference 10), pathways and
configurations for data transmission will be in compliance with requirements to
protect digital communication systems and networks per 10 CFR 73.54.
Modifications to the data transmission pathways will be performed through the new
system to be in compliance with regulatory requirements. External calculation
processes will also be modified to be in alignment with 10 CFR 73.54 protection
requirements. Any systems located on cyber security defensive architecture level 3
or 4 will be protected as recommended by the regulatory guidance discussed
above.

1.4 Interface Function for APRM Inputs and Outputs to Systems Other than the
RPS:

The APRM interface function of the Voter Logic Module is provided to match the
existing plant circuits to the replacement PRNM. It is included in the Voter Logic
Module to simplify overall equipment packaging. The following functions are
provided:

* Acts as an electrical connector adapter between field cables or panel wiring and
compact APRM chassis connectors, and provides electrical isolation.
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" Provides a mounting location for solid-state relays that interface between the
APRM and the equipment outside the PRNM system panel.

" Implements and maintains the trip, rod block, and alarm bypass states
independent of the associated APRM chassis.

The APRM interface functions are associated directly with one APRM. Electrical
signals are received from or sent to the associated APRM. Local logic in the Voter
Logic Module controls the state of outputs to annunciators, Reactor Manual Control
System (RMCS), and other interfaces when an APRM chassis is removed from
service.

1.5 Evaluation of NUMAC PRNM LTR for CGS Specific Requirements and
Differences from Generic Design

The proposed TS changes to CGS are consistent with the NUMAC PRNM LTR, with
exceptions discussed below. Attachment 1 to this enclosure provides an evaluation
of the plant-specific actions required by the NUMAC PRNM LTR.

The methods, standards, data, and results, as described in the NUMAC PRNM LTR
for a GE BWR/5 larger core plant, are applicable to CGS. The basis for the TS
changes found in Attachment 1 of Enclosure 1 are documented in Section 8.0 of
NUMAC PRNM LTR. Deviations, exceptions, or additional clarifying information to
the NUMAC PRNM LTR are as follows:

1.5.1 Deviations from NEDC-3241OP-A, Supplement 1 (Reference 2)
Section 8.4.1.3

Included in Appendix A to Attachment 1 of this Enclosure is a description and
justification for the CGS specific deviations from the NUMAC PRNM LTR. One
of the deviations involves the OPRM Upscale function being voted with the
APRM Inop function. Section 8.4.1.3 of the NUMAC PRNM LTR describes the
logic wherein the OPRM Upscale function is voted separately from the APRM
Inop function.

Based on lessons learned from other installations of the PRNM system, GEH has
modified the NUMAC PRNM system design from the above description to have
the APRM/OPRM channel send an OPRM Upscale trip and an APRM Inop trip to
all 2-out-of-4 Voters when the associated channel key switch is placed in the
"INOP" position. As a result, an OPRM Upscale trip in one channel and an
APRM Inop trip in another channel results in RPS trip outputs from all four of the
2-out-of-4 Voter channels. This change provides for greater operational
flexibility. The NRC approved this modified NUMAC PRNM system for Monticello
(Reference 6).
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The other two deviations discussed in Appendix A of Attachment 1 to this
enclosure involve clarifications of information provided in the original NUMAC
PRNM LTR for the Time to Calculate Flow-biased Trip Setpoint and the
Abnormal Conditions Leading to Inoperative Status.

1.5.2 LCO 3.3.1.1, RPS Instrumentation, Addition of Notes to Clarify
Requirements for APRM Functions in Table 3.3.1.1-1

As discussed in Section 2.2.4.3 of Enclosure 1, notes have been added to Table
3.3.1.1-1 as follows:

* Note (b) has been added for APRM/OPRM channel input clarification and is
consistent with the NUMAC PRNM LTR.

" Note (c) has been added to reflect that the current restrictions for the
Extended Load Line Limit Analysis (ELLLA) will be retained for single
recirculation loop operations. CGS is not proposing to utilize MELLLA limits
for operations in single loop.

" Notes (d) and (e) reflect inclusion of notes to be consistent with
implementation of TSTF-493 (Reference 11). This issue is not addressed in
the NUMAC PRNM LTR. Application of TSTF-493 notes to these setpoints is
discussed further in section 1.6 below.

" In accordance with Section 8.4.6.1 of the NUMAC PRNM LTR, setpoints
related to the OPRM trip function will need to be added to either TS or other
appropriate documents. Notes (f) and (g) have been added to specify that the
OPRM Upscale parameters are defined in the Core Operating Limits Report
(COLR). Note (f) refers to a thermal power threshold, the value for which is
defined in the COLR. Note (g) identifies that the Period Based Detection
Algorithm (PBDA) confirmation count and amplitude setpoints are specified in
the COLR.

CGS's current LCO 3.3.1.3 specifies that the OPRM instrumentation shall be
OPERABLE within the limits as specified in the COLR. The current COLR
contains the PBDA confirmation counts and amplitude setpoints. Relocation of
the OPRM Instrumentation requirements from the current LCO 3.3.1.3 to the
proposed LCO 3.3.1.1 as Function 2.f, OPRM Upscale would not change the
current licensing approach with regards to documentation in the COLR for the
PBDA setpoints. This approach satisfies the NUMAC PRNM LTR documentation
requirements, and was also approved by the NRC for Monticello (Reference 6).

The OPRM trip enable settings on thermal power and core flow are relocated
from SR 3.3.1.3.5 to SR 3.3.1.1.17. "THERMAL POWER" is changed to "APRM
Simulated Thermal Power" and "core flow" is changed to "recirculation drive flow"
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to be consistent with the NUMAC PRNM LTR. Boiling Water Reactor Owners
Group (BWROG) Letter 96113 to the NRC (Reference 8) clarifies that settings
are nominal values. The specific values are relocated to the COLR because
they are confirmed during each fuel reload, the calculation of which is consistent
with the methodologies listed in the COLR TS (5.6.3). The current OPRM
System at CGS is required by LCO 3.3.1.3 to be OPERABLE whenever thermal
power is greater than or equal to 25%. In the proposed TS, with note (f) placed
in the "Applicable Modes or Other Specified Conditions" column for Function 2.f,
CGS is proposing to relocate this value to the COLR. As discussed in the
proposed TS Bases for APRM Function 2.f, included in the information only copy
provided in Attachment 3 of Enclosure 1, the OPRM OPERABLE value is
selected to provide margin in the unlikely event of loss of feedwater heating while
the plant is operating below the automatic OPRM trip enable power level. Loss
of feedwater heating is the only identified event that could cause reactor power to
increase into the region of concern without operator action. This OPRM
OPERABLE value is selected to provide 5% margin to the required OPRM trip
enable power level which is confirmed during each fuel reload, the calculation of
which is consistent with the methodologies listed in the COLR TS (5.6.3).
Relocation of this value to the COLR is supported by the justification above, and
remains consistent with the intent of the NUMAC PRNM LTR for inclusion of
OPRM setpoints in the appropriate document.

1.5.3 Note for Proposed Required Action 1.2

Proposed Required Action 1.2 of LCO 3.3.1.1, which requires restoration of
required OPRM channels to OPERABLE status with a Completion Time of 120
days, is modified by a note that states "LCO 3.0.4 is not applicable." An
exception to LCO 3.0.4 was not included within the NUMAC PRNM LTR, but has
been approved in the NRC Safety Evaluation (SE) for activating the OPRM
Upscale function at Peach Bottom Units 2 and 3 (Reference 7). Current LCO
3.3.1.3 has no equivalent Completion Time limit.

The NRC stated in the Peach Bottom SE that, while not included in the scope of
the NUMAC PRNM LTR, the exception to LCO 3.0.4 would allow the plant to
restart in the event of a shutdown during the 120-day Completion Time of the
Required Action. The NRC recognized that the original intent "was to allow
normal plant operations to continue during the recovery time from a hypothesized
design problem with the Option III algorithms."

1.5.4 TS 3.3.1.3 OPRM Instrumentation

The proposed change will replace the currently installed and NRC approved
OPRM Option III long-term stability solution with an NRC approved Option III
long-term stability solution digitally integrated into the PRNM equipment. The
PRNM hardware incorporates the OPRM Option III detect and suppress solution
reviewed and approved by the NRC in the References 1, 2, 3, and 4 LTRs, the
same as the current OPRM System. The replacement OPRM meets the 10 CFR
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50 Appendix A, General Design Criteria (GDC) 10, "Reactor Design," and 12,
"Suppression of Reactor Power Oscillations," requirements by automatically
detecting and suppressing design basis thermal-hydraulic oscillations prior to
exceeding the fuel Minimum Critical Power Ration (MCPR) Safety Limit (SL).

TS 3.3.1.3 was established to support the implementation of the current OPRM
Stability Option III System. As described in Enclosure 1, with the implementation
of the NUMAC PRNM with OPRM, the Option III stability solution is digitally
integrated within the APRM functions in LCO 3.3.1.1 and corresponding TS
Bases, so this specification is no longer needed. Specification 3.3.1.3, along with
the associated TS Bases, is proposed for deletion.

The major change associated with relocation of OPRM requirements from LCO
3.3.1.3 to LCO 3.3.1.1 is the completion time for Condition A. In the replacement
OPRM System, the allowed Completion Time for the Required Action with a
Condition of one or more required OPRM channels not operable but with trip
capability still maintained is 12 hours (LCO 3.3.1.1, Condition A) compared to the
30 days for the similar Condition for the currently installed OPRM System (LCO
3.3.1.3, Condition A). However, for the replacement OPRM System, one OPRM
channel can be bypassed and this Condition A would not normally occur until a
second OPRM channel became inoperable. This change from the current LCO
3.3.1.3 requirement is conservative relative to safety, is judged to have no
adverse impact on plant operations, and maintains consistency between the
replacement OPRM System TS requirements and those reviewed and approved
by the NRC via the NUMAC PRNM LTR.

SR 3.3.1.3.6, "Verify the RPS Response Time is within limits," is deleted and not
relocated for the OPRM. The NUMAC PRNM LTR (Supplement 1), sections
3.3.2 and 8.4.4.4.3, provide discussion and justification for deleting the response
time testing for the OPRM. In Attachment 1 to this enclosure, justification is
provided for adding a note to SR 3.3.1.1.15, "Verify the RPS Response Time is
within limits," to define the frequency of the Staggered Test Basis for APRM
Function 2.e, 2-out-of-4 Voter. While the justification was provided for changing
the response time testing of the OPRM, the related TS markup was not properly
characterized in the NUMAC PRNM LTR. Inclusion of Note 4 to SR 3.3.1.1.15,
to specify the number of voter channels, "n=8," and alternation of testing between
APRM and OPRM outputs, aligns the proposed TS with the justification provided
in the NUMAC PRNM LTR. This approach was approved by the NRC for
Susquehanna (Reference 5).

The NUMAC PRNM LTR, Section 8.4, "OPRM Related RPS Trip Functions,"
describes a transition period between installation of an initial OPRM System to
when the system is "armed" and operational. This transition period is intended to
allow an initial period of operation with the first use of the OPRM function in order
to validate its conformance with design basis and confirm initial design
assumptions. The initial startup period for the current OPRM System
demonstrated the algorithm to be robust and not sensitive to system settings
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within the range of values described in NEDO-32465-A (Reference 4). Based on
the data received during the transition period for the currently "armed" and
operating digital OPRM System, and review of the design and operating
experience of the GEH NUMAC OPRM, CGS is proposing that the replacement
OPRM be installed and activated without the transition period for evaluation
recommended by the NUMAC PRNM LTR. This approach was approved by the
NRC for Susquehanna (Reference 5).

1.5.5 TS 5.6.3, Core Operating Limits Report (COLR)

The change to TS 5.6.3.a.4 identifies the requirements of TS 3.3.1.3 (OPRM)
were removed and relocated to TS 3.3.1.1 (RPS). The licensing approach of
specifying OPRM PBDA limits in the COLR is being retained with this change,
and is consistent with the NUMAC PRNM LTR Section 8.4.6.1 requirements to
place the OPRM setpoints in the appropriate plant document. This approach
was approved by the NRC for Susquehanna (Reference 5).

1.6 Application of TSTF-493 and Impact to Setpoints for Proposed PRNM
Changes

The NRC approved Revision 4 of TSTF-493 via issuance of a model application for
adoption on April 30, 2010 (Reference 11). Using the guidance of Appendix A of
TSTF-493, Energy Northwest has applied the actions identified to this LAR; the
results being that the two notes specified in the TSTF are applied to channel
calibration SR 3.3.1.1.10 for the following APRM functions listed in TS Table 3.3.1.1-
1 as follows:

" APRM Neutron Flux - High (Setdown) (2.a)
" APRM Simulated Thermal Power - High (2.b)
" APRM Neutron Flux - High (2.c)
* OPRM Upscale (2.f)

In order to implement this change, Energy Northwest will revise the Licensee
Controlled Specifications (LCS) to include the Limiting Trip Setpoint values and the
methodologies used for determining these setpoints prior to the startup from the
refueling outage that this modification is installed.

As identified in Appendix A of TSTF-493 the Inop Function 2.d is excluded from
footnotes. New Notes (d) and (e) are not applicable to the proposed 2-out-of-4 Voter
Function 2.e since it meets the following criterion for exclusion provided in TSTF-
493:

1. The two Notes are not applied to Functions which utilize manual actuation
circuits, automatic actuation logic circuits or to instrument functions that
derive input from contacts which have no associated sensor or adjustable
device, e.g., limit switches, breaker position switches, manual actuation
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switches, float switches, proximity detectors, etc. In addition, the two Notes
do not apply to those permissives and interlocks that derive input from
a sensor or adjustable device that is tested as part of another TS
function (emphasis added).

The Bases for TS 3.3.1.1 describe the application of the notes to SR 3.3.1.1.10 as
applied to APRM Functions 2.a, 2.b, 2.c, and 2.f. Draft marked-up pages of the
affected TS Bases are provided in Attachment 3 of Enclosure 1, for information only.
In addition, Energy Northwest calibration procedures for these APRM and RBM
functions will be revised to reflect the instruction given in the above notes.

1.7 Evaluation Against Regulatory Requirements Identified by ISG-06

GEH and Energy Northwest conducted a review for all changes to the PRNM system
from that approved by the NRC against the regulatory requirements identified in
ISG-06 (Reference 12). This evaluation is provided in Attachments 2 through 7 of
this Enclosure. The following table provides a conformance roadmap for Tier 2
documents specified in Enclosure B of ISG-06 for the Phase 1 and Phase 2
documents provided with this submittal.

ISG-06 Roadmap Table

ISG-06
Enclosure Title Phase 1 Document
B Item #

1.1 Hardware Architecture Attachment 5 (NEDC-33696P)
Descriptions (D.1.2)

1.2 Quality Assurance Plan N/A - Only required for a Tier 3 submittal
for Digital Hardware
(D.2.2)

1.3 Software Architecture Attachment 5 (NEDC-33696P)
Descriptions (D.3.2,
D.4.4.3.2)

1.4 Software Management Appendix A of Attachment 2 (NEDC-
Plan (D.4.4.1.1) 33685P)

1.5 Software Development Discussed in Table 4.4-1 of Attachment 2
Plan (D.4.4.1.2) (NEDC-33685P) as comprised of:

SMP - Software Management Plan
SCMP - Software Configuration
Management Plan
SVVP - Software Verification & Validation
Plan
These documents are included in
Appendix A of Attachment 2 (NEDC-
33685P)
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ISG-06
Enclosure Title Phase 1 Document
B Item #

1.6 Software QA Plan Described in Sections 4 and 10.3.3.1 of
(D.4.4.1.3, D.10.4.2.3.1) Attachment 2 (NEDC-33685P)

1.7 Software Integration Plan Discussed in Table 4.4-1 of Attachment 2
(D.4.4.1.4) (NEDC-33685P) as comprised of:

SMP & SVVP
These documents are included in
Appendix A of Attachment 2 (NEDC-
33685P)

1.8 Software Safety Plan Described in Section 4 of Attachment 2
(D.4.4.1 .9) (NEDC-33685P)

1.9 Software V&V Plan Included in Appendix A of Attachment 2
(D.4.4.1.10) (NEDC-33685P)

1.10 Software Configuration Included in Appendix A of Attachment 2
Management Plan (NEDC-33685P)
(D.4.4.1.11)

1.11 Software Test Plan Discussed in Table 4.4-1 of Attachment 2
(D.4.4.1.12) (NEDC-33685P) as comprised of:

SMP & SVVP
These documents are included in
Appendix A of Attachment 2 (NEDC-
33685P)

1.12 Software Requirements Included in Appendix A of Attachment 2
Specification (NEDC-33685P)
(D.4.4.3.1)

1.13 Software Design Included in Appendix A of Attachment 2
Specification (D.4.4.3.3) (NEDC-33685P)

1.14 Equipment Qualification Described in Section 5 of Attachment 2
Testing Plans (Including (NEDC-33685P)
EMI, Temperature,
Humidity, and Seismic)
(D.5.2)

1.15 D3 Analysis (D.6.2) Attachment 4 (NEDC-33694P)
1.16 Design Analysis Reports Attachment 6 (NEDC-33697P)

(D.7.2, D.8.2,
D.9.4.2.6, D.10.4.2.6)

1.17 System Description (To Attachment 5 (NEDC-33696P)
block diagram level)
(D.9.2, D.10.2)
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ISG-06
Enclosure Title Phase 1 Document
B Item #

1.18 Design Report on Attachment 7 (NEDC-33698P)
Computer integrity, Test
and Calibration, and Fault
Detection
(D.9.4.2.5, D.9.4.2.7,
D.9.4.2.10, D.9.4.3.5,
D.10.4.2.5, D.10.4.2.7)

1.19 System Response Time Attachment 3 (NEDC-33690P)
Analysis Report
(D.9.4.2.4)

1.20 Theory of Operation D.9.4.2.11 is discussed in Sections 4.4.7
Description (D.9.4.2.8, and 9.2.11 of Attachment 2 (NEDC-
D.9.4.2.9, D.9.4.2.10, 33685P)
D.9.4.2.11, D.9.4.2.13, D.9.4.2.10 is discussed in Attachment 7
D.9.4.2.14, D.9.4.3.2, (NEDC-33698P)
D.9.4.3.5, D.9.4.3.6, The other items are discussed in
D.9.4.3.7, D.9.4.4) Attachment 5 (NEDC-33696P)

1.21 Setpoint Methodology Described in Section 9.3.8 of Attachment
(D.09.4.3.8, D.11) 2 (NEDC-33685P)

1.22 Vendor Software Plan N/A - Only required for a Tier 3 submittal
(D.010.4.2.3.1)

1.23 Software Tool Verification Described in Section 10 of Attachment 2
Program (NEDC-33685P)
(D.10.4.2.3.2)

1.24 Software Project Risk Described in Section 10 of Attachment 2
Management Program (NEDC-33685P)
(0.10.4.2.3.6)

1.25 Commercial Grade Described in Section 10 of Attachment 2
Dedication Plan (NEDC-33685P)
(0.10.4.2.4.2)

1.26 Vulnerability Assessment Described in Section 11.4 of Attachment
(0.12.4.1) 2 (NEDC-33685P)

1.27 Secure Development and Described in Section 11.5 of Attachment
Operational 2 (NEDC-33685P)
Environment Controls
(D.12.2)
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ISG-06
Enclosure Title Phase 2 Document
B Item #

2.11 Qualification Test Described in Section 5 of Attachment 2
Methodologies (D.5.2) (NEDC-33685P)

2.12 Summary of Digital EMI, Described in Section 5 of Attachment 2
Temp., Humidity, and (NEDC-33685P)

Seismic Testing Results
(D.5.2)

2.13 As-Manufactured Logic Attachment 5 (NEDC-33696P)
Diagrams (D.9.2)

1.8 Conclusion

With the above changes the CGS TS appropriately reflect the NUMAC PRNM LTR,
as approved by the NRC, ensuring design requirements and acceptance criteria are
met.

2.0 Regulatory Evaluation

2.1 Applicable Regulatory Requirements / Criteria

2.1.1 10 CFR Part 50

10 CFR 50.36, "Technical Specifications," provides the regulatory requirements
required in the TS. As stated in 10 CFR 50.36, TS include SRs to assure that the
LCOs are met. The proposed TS changes would revise SRs, LCOs, Required
Actions and Completion Times, as applicable, for each change in APRM, OPRM,
and RBM functions.

The CGS Neutron Monitoring System was designed and licensed to the General
Design Criteria (GDC) specified in CFR 50 Appendix A. The GDCs related to the
proposed changes are discussed below.

o Criterion 13 - "Instrumentation and control." Instrumentation shall be
provided to monitor variables and systems over their anticipated ranges
for normal operation, for anticipated operational occurrences, and for
accident conditions as appropriate to assure adequate safety, including
those variables and systems that can affect the fission process, the
integrity of the reactor core, the reactor coolant pressure boundary, and
the containment and its associated systems. Appropriate controls shall be
provided to maintain these variables and systems with prescribed
operating ranges.

o Criterion 20 - "Protection system functions." The protection system shall
be designed (1) to initiate automatically the operation of appropriate
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systems including the reactivity control systems, to assure that specified
acceptable fuel design limits are not exceeded as a result of anticipated
operational occurrences and (2) to sense accident conditions and to
initiate the operation of systems and components important to safety.

o Criterion 21 - "Protection system reliability and testability." The protection
system shall be designed for high functional reliability and in-service
testability commensurate with the safety functions to be performed.
Redundancy and independence designed into the protection system shall
be sufficient to assure that (1) no single failure results in loss of the
protection function and (2) removal from service of any component or
channel does not result in loss of the required minimum redundancy
unless the acceptable reliability of operation of the protection system can
be otherwise demonstrated. The protection system shall be designed to
permit periodic testing of its functioning when the reactor is in operation,
including a capability to test channels independently to determine failures
and losses of redundancy that may have occurred.

o Criterion 22 - "Protection system independence." The protection system
shall be designed to assure that the effects of natural phenomena, and of
normal operating, maintenance, testing, and postulated accident
conditions on redundant channels do not result in loss of the protection
function, or shall be demonstrated to be acceptable on some other defined
basis. Design techniques, such as functional diversity or diversity in
component design and principles of operation, shall be used to the extent
practical to prevent loss of the protection function.

o Criterion 24 - "Separation of protection and control systems." The
protection system shall be separated from control systems to the extent
that failure of any single control system component or channel, or failure
or removal from service of any single protection system component or
channel which is common to the control and protection systems leaves
intact a system satisfying all reliability, redundancy, and independence
requirements of the protection system. Interconnection of the protection
and control systems shall be limited so as to assure that safety is not
significantly impaired.

o Criterion 25 - "Protection system requirements for reactivity control
malfunctions." The protection system shall be designed to assure that
specified acceptable fuel design limits are not exceeded for any single
malfunction of the reactivity control systems, such as accidental
withdrawal (not ejection or dropout) of control rods.

" Criterion 29 - "Protection against anticipated operational occurrences."
The protection and reactivity control systems shall be designed to assure
an extremely high probability of accomplishing their safety functions in the
event of anticipated operational occurrences.
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The BWROG long-term stability solution Option III approach consists of
detecting and suppressing stability-related power oscillations by automatically
inserting control rods (scramming) to terminate power oscillations, thereby
complying with the requirements of GDCs 10 and 12 discussed below.

o Criterion 10 - "Reactor design." The reactor core and associated coolant,
control, and protection systems shall be designed with appropriate margin
to assure that specified acceptable fuel design limits are not exceeded
during any condition of normal operation, including the effects of
anticipated operational occurrences.

o Criterion 12 - "Suppression of reactor power oscillations." The reactor
core and associated coolant, control, and protection systems shall be
designed to assure that power oscillations which can result in conditions
exceeding specified acceptable fuel design limits are not possible or can
be reliably and readily detected and suppressed.

Other applicable Regulations and Guidance:

o In 10 CFR 50.36(c)(1)(ii)(A), the NRC states, in part, that "where a limiting
safety system setting (LSSS) is specified for a variable on which a SL has
been placed, the setting must be so chosen that automatic protective
action will correct the abnormal situation before a safety limit is exceeded."

o In 10 CFR 50.36(c)(3), the NRC states, "Surveillance requirements are
requirements relating to test, calibration, or inspection to assure that the
necessary quality of systems and components is maintained, that facility
operation will be within safety limits, and that the limiting conditions for
operation will be met."

o Regulatory Guide (RG) 1.105, "Setpoints for Safety-Related
Instrumentation," describes a method that the NRC staff finds acceptable
for use in complying with the NRC's regulations for ensuring that setpoints
for safety-related instrumentation are initially within, and will remain within
the TS limits.

o Digital I&C-ISG-06 (Reference 12). This interim staff guidance document
describes the licensing process that may be used in the review of license
amendment requests associated with digital I&C system modifications in
operating plants.

Energy Northwest has evaluated the proposed changes against the applicable
regulatory requirements and acceptance criteria and finds the design of the
NUMAC PRNM system complies with the applicable regulatory criteria described
above. The technical analysis in Section 1.0 above concludes that, for the
proposed changes to install and implement the NUMAC PRNM system, all
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requirements and acceptance criteria of the RPS are met. The proposed TS
amendment:

1. Does not alter the design or function of any reactivity control system;
2. Does not result in any change in the qualifications of any component; and
3. Does not result in the reclassification of any component's status in the

areas of shared, safety related, independent, redundant, and physical or
electrical separation.

2.1.2 NRC Safety Evaluation and NUMAC PRNM LTR Requirements

To receive NRC approval of a NUMAC PRNM system retrofit installation
(including the Option III OPRM Upscale function), a licensee must indicate how
the requirements of the NUMAC PRNM LTR and the conditions of the NRC SEs
for the system are met, or provide an acceptable alternative (deviation) for NRC
staff evaluation. The SEs for the NUMAC PRNM system specify conditions to be
demonstrated by each licensee applying to install the NUMAC PRNM system.
A response to each NRC staff requirement is provided below:

1. Confirm the applicability of the NUMAC PRNM LTR (NEDC-3241OP-A and its
supplement), including clarifications and reconciled differences between the
specific plant design and the topical report design descriptions.

RESPONSE

GEH and Energy Northwest performed an evaluation of the proposed CGS-
specific PRNM system installation against the requirements of the NUMAC
PRNM LTR and associated NRC SEs; the resulting document is provided in
Attachment 1 of this Enclosure. Clarifications and reconciled differences
between the plant-specific design and the NUMAC PRNM LTR design
descriptions are identified in Section 1 of this Enclosure.

2. Confirm the applicability of the BWROG topical reports that address PRNM
system and associated instability functions, setpoints, and margins.

RESPONSE

The applicability of the various BWROG LTRs that address the NUMAC
PRNMS, the Option III stability solution, the reload-related aspects, and the
development of setpoints is discussed herein or through reference to the
various reports.

One aspect identified in the NUMAC PRNM LTR that is not addressed
elsewhere is the CGS-specific analysis of a common cause failure of the
PRNM system. The CGS Final Safety Analysis Report (FSAR) has been
compared to the design basis accidents and anticipated operational
occurrences evaluated in the NUMAC PRNM LTR. Events evaluated for the
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NUMAC PRNM LTR encompass the events analyzed for CGS and the
configuration of the PRNM is within the limits of the NUMAC PRNM LTR. A
further discussion of this topic is provided in Attachment 4 of this Enclosure.

3. Provide plant-specific revised TS for the NUMAC PRNMS functions

consistent with NEDC-3241OP-A, Appendix H, and Supplement 1.

RESPONSE

Energy Northwest confirms the plant-specific TS changes to implement the
NUMAC PRNM system (including the OPRM Option III stability solution),
which are provided in Attachment 1 of Enclosure 1, are consistent with the
requirements of the NUMAC PRNM LTR.

4. Confirm the plant-specific environmental conditions are enveloped by the

NUMAC PRNM system equipment environmental qualification values.

RESPONSE

The analysis of the plant-specific environmental conditions to the NUMAC
PRNM system equipment qualification (EQ) values is discussed in Section
5.0 of Attachment 2 of this Enclosure. The results of this analysis confirm the
plant-specific environmental conditions are enveloped by the NUMAC PRNM
system EQ values.

5. Confirm that administrative controls are provided for manually bypassing
APRM / OPRM channels or protective functions, and for controlling access to
the APRM / OPRM panel switch.

RESPONSE

In the NRC SE for the NUMAC PRNM LTR, the NRC staff found the NUMAC
PRNM system design that controls access to setpoint adjustments,
calibrations, and test points acceptable. The administrative controls that
provide access to and allow for manual bypassing of the PRNM functions is
described further in Section 1.4.6 of Attachment 2 to this Enclosure.

6. Confirm that any changes to the plant operator's panel have received human

factors reviews per plant-specific procedures.

RESPONSE

The PRNM system design is analyzed in accordance with NUREG-0700
(Reference 16) and the CGS Design Specification 204 for Human
Factors. The discussion is generic to the RBM, APRM, OPRM, and LPRM
components, which are all a NUMAC design.
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Human Factors considerations for panel H1 3/P608 (Main Control Room
Operator Panel):

The design for the new PRNM system replacement complies with NUREG-
0700 requirements as applicable to panel H1 3/P608. The following human
factors requirements were met by the new PRNM system:

* Functional layout considerations when determining control panel
dimensions have been met. The new hardware for the replacement
system is mounted in the existing panel after removal of the currently
installed APRM hardware. This configuration complies with requirements
of NUREG-0700.

" Labeling of control panels and instrument racks are in compliance with
CGS Design Specification 204, 'Design Specification for Division 200
Section 204 Human Factors."

* The new PRNM system provides new indications (in bar-graph format and
Liquid Crystal Displays) and annunciations of alarms. The PRNM
annunciator changes were made to be consistent with the design and
terminology of the current NMS.

* The addition of the displays to panel H1 3/P608 provides the Operators
with quick access to APRM, LPRM, OPRM, and RBM information that is
currently unavailable or requires extensive investigation and
troubleshooting. The menus may be scrolled to display different groups of
information. The top of each menu display is reserved for critical
information and channel status, including INOP, Bypass, Trouble, and
Alarm indications to ensure that the Operator is always aware of the status
of the chassis. Additional controls are discussed further in Section 1.4.6
of Attachment 2 to this Enclosure. Taken in the aggregate, the above
described controls minimize the risk of operator error. The changes to the
human machine interfaces at panel H1 3/P608 are equivalent to or better
than the existing interface. The changes are consistent with CGS Design
Specification 204 and NUREG-0700 human factors.

* The new PRNM system is designed to facilitate the recognition, location,
replacement, repair, and/or adjustment of malfunctioning components or
modules. The self-test features provide fault information at the chassis
panel display that allows the Operators and Maintenance personnel to
determine the exact fault location and type. The self-test provides alarms
and indications to alert operators of a fault condition. The existence of a
fault is displayed on the top of all displays, including the respective ODA,
as a trouble indication. Additionally, an audible trouble alarm is
provided. A critical fault will also result in an INOP vote (and rod block)
from the respective APRM chassis, or rod block from the RBM
Chassis. The design of the panel display is consistent with NUREG-0700
requirements, sections 1.2, 1.3, and 1.4.
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Keys and firmware passwords will be required to be retained and
controlled for access to the system for calibration and testing, including
bypassing and un-bypassing LPRM detectors. This design conforms to
the requirements of Capability for Test and Calibration as per IEEE-279-
1971 Paragraph 4.10 and conforms to the requirements of Access to Set
Point Adjustment, Calibration, and Test Points as per IEEE-279-1971
Paragraph 4.18. This design is consistent with sections 2.9 (System
Security) and 12.1.1.11-5 (User-Configuration Displays) of the NUREG-
0700.

The base design for panel H1 3/P603, (Control Room Back Panel housing PRNM
components/chassis) uses identical operator interface devices as specified in the
NUMAC PRNM LTR, so there is no effect on the plant human factors evaluation
as stated on NEDC-3241 OP-A. Human Factors considerations for Control Room
Panel H13/P603 include the following:

One of the major changes in this panel is the introduction of Operator
Display Assemblies (ODAs) per the new PRNM system design. Four
ODAs will be installed in this panel to replace the existing four groups of
four (total = sixteen) LPRM analog meter displays. Location of ODAs and
switches have been reviewed and approved by CGS Operations and meet
NUREG-0700 requirements. The ODAs are self-contained graphics
displays with four menu soft-keys below the display. The ODAs provide
alphanumeric indication of system parameters, and can be scrolled by the
operator to provide additional information. There is an ODA provided for
each RBM (A and B), and two ODAs for the four APRM channels. APRM
ODAs provide OPRM status information, indication of bypasses, and
conventional APRM and LPRM data. This simplifies data presentation to
the operators by the removal of existing selector switches.

o The display is divided into upper, mid, and lower display sections
that provide critical information to the operator. This meets the
requirement of Data Presentation as per CGS Design Specification
204 in accordance with NUREG-0700.

o The controls (bypassing) and displays (ODAs) are readily available
and provide the operating personnel with logical arrangement of
indications to allow rapid assessment of plant conditions and for
operator actions if required. This complies with the requirements of
CGS Design Specification 204 and NUREG-0700. Additionally, this
design conforms to the requirements of "Indication of Bypasses"
per IEEE-279-1971 Paragraph 4.13.

o Data displays are designed such that optical reflections, ambient
noise, and control room environmental factors do not interfere with
the ability of the operators to perceive and comprehend the data
provided by the new PRNM system. This complies with the
requirements of CGS and is in accordance with NUREG-0700
sections 1.5 (DISPLAY PAGES) and 1.6 (DISPLAY DEVICES).
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o Adequate levels of illumination are part of the new ODAs and
ensure that visual effectiveness is sufficient for task performance.
This complies with the requirements of CGS Design Specification
204, and is in accordance with NUREG-0700 section 7.2
(INFORMATION DISPLAY).

o The location and alarm setpoint information provided by the ODAs
makes the APRM "push-to-record" switches APRM-RMS-1 A, 1 B,
1 C, and 1 D no longer necessary. The infrequently used switches
are removed by this modification. The switches are used
infrequently due to the difficulty in obtaining an accurate value off of
the recorder's plotting paper. The digital alphanumeric display of
the APRM setpoints is superior to using "push-to-record"
switches. The removal of unnecessary switches meets the intent of
CGS Design Specification 204 and NUREG-0700 for human
factors.

* The two recirculation Flow Unit bypass switches (C52B-$7 and C52B-$8)
will be removed. The function of the Flow Unit bypass switches is
integrated into the single APRM bypass switch. A single bypass switch
minimizes operator movement as there is only one switch instead of two.
This improves operations and improves the ability of Operating staff to
take appropriate corrective actions from a centralized point. This complies
with the requirements of CGS Design Specification 204, and is in
accordance with NUREG-0700.

" The eight IRM/APRM selector switches are removed from panel H13/P603
as these are no longer needed due to the addition of multi-channel
Yokogawa recorders.

" Labeling meets requirements of CGS Design Specification 204 in
accordance with NUREG-0700.

Human Factors considerations for Panel C91/P610 (Main Control Room interface
panel with Process Computer):

* As mentioned in the previous sections, all functions from the previous NMS
continue to be supported. The criteria established for the new PRNM system not
only incorporates the minimum design criteria to be applied for maintaining the
safety functions of the system, but also includes requirements applicable to
digital computer based safety systems. The following Human Factors have been
identified and met in panel C91/P610:

o Layout considerations for determining the location for controls and
displays on this panel have been considered. The interface computers
external to the PRNM system have also been designed such that optical
reflections, ambient noise, and control room environmental factors do not
interfere with the ability of the operators to perceive and comprehend the
displayed data. This meets the intent of CGS Design Specification 204 in
accordance with NUREG-0700.
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o Monitor light levels are adequate to ensure visual effectiveness as
required by CGS Design Specification 204.

o Glare is almost non-existent and displays are not shadowed. Surface
colors are recognizable under both normal and emergency lighting
conditions. This meets the intent of CGS Design Specification 204 in
accordance with NUREG-0700.

Data submitted by GEH and the C3-ilex vendor about Human Factors requirements
has been reviewed, checked, and accepted by CGS. The requirements pertaining to
Human Factors for panel H13/P608, panel H13/P603 and panel C91/P610 have
been met. Therefore, the requirements imposed by CGS "Design Specification for
Division 200 Section 204 Human Factors", in accordance with NUREG-0700 have
been met by this design.

2.2 Precedent

Precedents are discussed in the relevant sections above where the specific changes
are described.

2.3 Significant Hazards Consideration

Energy Northwest has evaluated whether or not a significant hazards consideration
is involved with the proposed change, by focusing on the three standards set forth in
10 CFR 50.92, "Issuance of amendment," as discussed below:

2.3.1 Does the proposed change involve a significant increase in the probability

or consequences of an accident previously evaluated?

Response: No.

The probability (frequency of occurrence) of Design Basis Accidents
occurring is not affected by the PRNM system, as the PRNM system does
not interact with equipment whose failure could cause an accident. The
regulatory criteria established for plant equipment such as the APRM,
OPRM, and RBM systems will be maintained with the installation of the
upgraded PRNM system. Scram setpoints in the PRNM system will be
established so that all analytical limits are met.

The unavailability of the new system will be equal to or less than the
existing system and, as a result, the scram reliability will be equal to or
better than the existing system. No new challenges to safety-related
equipment will result from the PRNM system modification. Therefore, the
proposed change does not involve a significant increase in the
consequences of an accident previously evaluated.
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The proposed change will replace the currently installed and NRC
approved OPRM Option III long-term stability solution with an NRC
approved Option III long-term stability solution digitally integrated into the
PRNM equipment. The PRNM hardware incorporates the OPRM Option
III detect and suppress solution reviewed and approved by the NRC in
References 1, 2, 3, and 4 Licensing Topical Reports, the same as the
currently installed separate OPRM System. The OPRM meets the GDC
10, "Reactor Design," and 12, "Suppression of Reactor Power
Oscillations," requirements by automatically detecting and suppressing
design basis thermal hydraulic oscillations to protect specified fuel design
limits. Therefore, the proposed change does not involve a significant
increase in the consequences of an accident previously evaluated.

Based on the above, the operation of the new PRNM system and
replacement of the currently installed OPRM Option III stability solution
with the Option III OPRM function integrated into the PRNM equipment will
not increase the probability or consequences of an accident previously
evaluated.

2.3.2 Does the proposed change create the possibility of a new or different kind

of accident from any accident previously evaluated?

Response: No.

The components of the PRNM system will be supplied to equivalent or
better design and qualification criteria than is currently required for the
plant. Equipment that could be affected by PRNM system has been
evaluated. No new operating mode, safety-related equipment lineup,
accident scenario, or system interaction mode was identified. Therefore,
the upgraded PRNM system will not adversely affect plant equipment.

The new PRNM system uses digital equipment that has "control" ,
processing points and software controlled digital processing compared to
the existing PRNM system that uses mostly analog and discrete
component processing (excluding the existing OPRM). Specific failures of
hardware and potential software common cause failures are different from
the existing system. The effects of potential software common cause
failure are mitigated by specific hardware design and system architecture
as discussed in Section 6.0 of the NUMAC PRNM LTR. Failure(s) of the
system have the same overall effect as the present design. No new or
different kind of accident is introduced. Therefore, the PRNM system will
not adversely affect plant equipment.

The currently installed APRM System is replaced with a NUMAC PRNM
system that performs the existing power range monitoring functions and
adds an OPRM to react automatically to potential reactor thermal-
hydraulic instabilities. Based on the above, the proposed change does not
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create the possibility of a new or different kind of accident from any
accident previously evaluated.

Therefore, the proposed changes do not create the possibility of a new or
different kind of accident from any accident previously evaluated.

2.3.3 Does the proposed change involve a significant reduction in a margin of
safety?

Response: No.

The proposed TS changes associated with the NUMAC PRNM system
retrofit implement the constraints of the NUMAC PRNM system design
and related stability analyses. The NUMAC PRNM system change does
not impact reactor operating parameters or the functional requirements of
the PRNM system. The replacement equipment continues to provide
information, enforce control rod blocks, and initiate reactor scrams under
appropriate specified conditions. The proposed change does not reduce
safety margins. The replacement PRNM equipment has improved
channel trip accuracy compared to the current analog system, and meets
or exceeds system requirements previously assumed in setpoint analysis.
Thus, the ability of the new equipment to enforce compliance with margins
of safety equals or exceeds the ability of the equipment which it replaces.

Therefore, the proposed changes do not involve-a reduction in a margin of
safety.

2.4 Conclusions

Based on the considerations discussed above, (1) there is a reasonable assurance
that the health and safety of the public will not be endangered by operation in the
proposed manner, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendment will not be
inimical to the common defense and security or to the health and safety of the
public.
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