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SERIAL: BSEP 04-0015 10 CFR 50.90
TSC-2002-09

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Subject: Brunswick Steam Electric Plant, Unit Nos. 1 and 2
Docket Nos. 50-325 and 50-324/License Nos. DPR-71 and DPR-62
Supplement to Request for License Amendments
Core Flow Operating Range Expansion
(NRC TAC No. MB6692 and MB6693)

References: 1. Letter from John S. Keenan to the U. S. Nuclear Regulatory
Commission (Serial: BSEP 02-0169), "Request for License
Amendments - Core Flow Operating Range Expansion,” dated
November 12, 2002 (ML.023240227)

2. GE Nuclear Energy Report NEDC-33075P, "Detect And Suppress
Solution - Confirmation Density Licensing Topical Report,"
Revision 3, dated January 2004.

Ladies and Gentlemen:

On November 12, 2002, Carolina Power & Light Company, now doing business as
Progress Energy Carolinas, Inc. (PEC) requested a revision to the Technical Specifications
(TSs) for the Brunswick Steam Electric Plant (BSEP), Units 1 and 2. The proposed license
amendments revise TSs, as necessary, to support an expansion of the core flow operating
range (i.e., Maximum Extended Load Line Limit Analysis Plus (MELLLA+)).

As part of MELLLA+ implementation for BSEP, PEC will implement the Detect and
Suppress Solution - Confirmation Density (DSS-CD) approach to automatically detect and
suppress neutronic/thermal-hydraulic instabilities (THI). The November 12, 2002,
submittal was based, in part, on General Electric (GE) Nuclear Energy Report NEDC-
33075P, "Detect And Suppress Solution - Confirmation Density Licensing Topical Report,"”
Revision 2, dated November 2002. On January 23, 2004, GE submitted Revision 3 to
NEDC-33075P, which includes a new Automated Backup Stability Protection (ABSP)
function associated with implementation of DSS-CD. The ABSP is an automatic reactor
scram region, implemented by the Average Power Range Monitor (APRM) flow-biased
scram setpoint. It may be used if the Oscillation Power Range Monitoring (OPRM) system
is inoperable to allow continued operation within the MELLLA+ operating domain. The
purpose of this submittal is to update the BSEP TSs supporting MELLLA+/DSS-CD
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implementation to include the new ABSP function. Enclosure 1 provides a more detailed
discussion of the changes being made by this submittal. Enclosures 2 and 3 provide
marked-up TS pages for Units 1 and 2, respectively. For convenience, the entire set of
marked-up TS and TS Bases pages are being submitted (i.e., those pages not affected by
this supplement are also included).

PEC plans to install the modifications necessary to implement MELLLA+/DSS-CD during
the Unit 1 Cycle 15 Refueling Outage (i.e., B115R1, which began in February 2004) and
the Unit 2 Cycle 17 Refueling Outage (i.e., B217R1, currently scheduled to begin in
March 2005). However, it is recognized that approval of the requested amendment to
support Unit 1 startup in March 2004 is not achievable. PEC has determined, in
accordance with the provisions of 10 CFR 50.59, that installation of the required
modifications and operation in accordance with the current TSs (i.e., using the BWROG
Option III Reactor Stability Long-Term Solution as implemented by the DSS-CD defense
in depth algorithms which are essentially the same as the existing Option III algorithms)
does not require prior NRC approval. To establish operability of the modified OPRM
system, the system will not be armed during the initial startup from the B115R1 refueling
outage. This will allow for data collection and verification of proper algorithm
performance and to confirm the plant does not exhibit increased sensitivity to spurious
noise not previously observed. The system will be armed and operable once proper
operation is confirmed.

To support the above implementation plans, PEC requests that the amendments, once
approved, be issued effective immediately, to be implemented within 180 days from
approval for Unit 1 and prior to the startup from the B217R1 refueling outage for Unit 2.

PEC has evaluated the proposed changes in accordance with 10 CFR 50.91(a)(1), using the
criteria in 10 CFR 50.92(c), and determined that this change involves no significant
hazards considerations.

In accordance with 10 CFR 50.91(b), PEC is providing the State of North Carolina a copy
of the supplement to the proposed license amendments.

Please refer any questions regarding this submittal to Mr. Edward T. O'Neil,
Manager - Support Services, at (910) 457-3512.

Sincerely,

5 W/ |
s J. Gannon




Document Control Desk
BSEP 04-0015 / Page 3

MAT/mat

Enclosures:

Evaluation of Supplemental Amendment Request

Marked-up Technical Specification Pages - Unit 1

Marked-up Technical Specification Pages - Unit 2

Marked-up Technical Specification Bases Pages - Unit 1 (For Information Only)
List of Regulatory Commitments

M e

Cornelius J. Gannon, having been first duly sworn, did depose and say that the information
contained herein is true and correct to the best of his information, knowledge and belief;
and the sources of his information are officers, employees, and agents of Carolina Power &
Light Company.

Detue S Mok
Notary (Seal)

My commission expires: @uu‘j wo¥ 44, 7.004—
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CC:

U. S. Nuclear Regulatory Commission, Region II
ATTN: Mr. Luis A. Reyes, Regional Administrator
Sam Nunn Atlanta Federal Center

61 Forsyth Street, SW, Suite 23T85

Atlanta, GA 30303-8931

U. S. Nuclear Regulatory Commission

ATTN: Mr. Eugene M. DiPaolo, NRC Senior Resident Inspector
8470 River Road

Southport, NC 28461-8869

U. S. Nuclear Regulatory Commission (Electronic Copy Only)
ATTN: Ms. Brenda L. Mozafari (Mai! Stop OWFN 8G9)
11555 Rockville Pike

Rockville, MD 20852-2738

Ms. Jo A. Sanford

Chair - North Carolina Utilities Commission
P.O. Box 29510

Raleigh, NC 27626-0510

Ms. Beverly O. Hall, Section Chief

Radiation Protection Section, Division of Environmental Health
North Carolina Department of Environment and Natural Resources
3825 Barrett Drive

Raleigh, NC 27609-7221
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Evaluation of Supplemental Amendment Request

Subject: Request For License Amendments
Core Flow Operating Range Expansion

1.0 Description

On November 12, 2002, Carolina Power & Light Company, now doing business as Progress
Energy Carolinas, Inc. (PEC) requested a revision to the Technical Specifications (TSs) for the
Brunswick Steam Electric Plant (BSEP), Units 1 and 2 (i.e., Reference 1). The proposed license
amendments revise TSs, as necessary, to support an expansion of the core flow operating range
(i.e., Maximum Extended Load Line Limit Analysis Plus (MELLLA+)).

As part of MELLLA+ implementation for BSEP, PEC will implement the Detect and Suppress
Solution - Confirmation Density (DSS-CD) approach to automatically detect and suppress
neutronic/thermal-hydraulic instabilities (THI). The November 12, 2002, submittal was based, in
part, on General Electric (GE) Nuclear Energy Report NEDC-33075P, "Detect And Suppress
Solution - Confirmation Density Licensing Topical Report,” Revision 2, dated November 2002.
On January 23, 2004, GE submitted Revision 3 to NEDC-33075P (i.e., Reference 2), which
includes a new Automated Backup Stability Protection (ABSP) function associated with
implementation of DSS-CD. The ABSP is an automatic reactor scram region, implemented by
the Average Power Range Monitor (APRM) flow-biased scram setpoint. It may be used if the
Oscillation Power Range Monitoring (OPRM) system is inoperable to allow continued operation
within the MELLIL A+ operating domain. As a result, the BSEP TSs supporting
MELLLA+/DSS-CD implementation are updated to include the new ABSP function. In addition
to the inclusion of ABSP, other minor administrative changes have been included.

2.0 Changes Proposed by Suppiement / Analysis

The following table provides a discussion of the TS changes proposed by this supplement. Only
the changes associated with the supplement are discussed. Other changes supporting
MELLLA+/DSS-CD implementation were provided in the November 12, 2002, request.

Changes Proposed by Supplement

Specification Existing Requirement Proposed Requirement

TS 3.3.1.1, "Reactor Protection
System (RPS) Instrumentation”

Required Action I (to be entered I.1. Initiate Alternate method to I.1 Initiate action to implement the
when OPRM Upscale — TS Table detect and suppress thermal Manual BSP Regions defined
3.3.1.1-1, Function 2.f, is hydraulic instability in the COLR. (Immediately)
inoperable} oscillations. (12 hours) AND

I.2.1 Implement the Automated BSP
Scram Region using the
modified APRM flow-biased
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Changes Proposed by Supplement

Specification

Existing Requirement

Proposed Requirement

scram setpoints defined in the
COLR. (12 hours)

OR

1.2.2 Reduce operation to below the
BSP Boundary defined in the
COLR. (12 hours)

AND

1.3 Initiate action in accordance
with Specification 5.6.7.
(120 days)

Justification:
NEDC-33075P (Reference 2)

This change is more restrictive
than the existing Required Action.
The time allowed for
implementing the alternate method
to detect and suppress THI is
revised from 12 hours to
immediately. Additionally, a new
scram function or restricted
operation is required for continued
operation and is required to be
implemented within 12 hours.
These restrictions serve to lessen
the potential for and effects of
THI, should it occur. The new
Required Action 1.3 imposes a
reporting requirement should the
OPRM system be inoperable for
120 days. This ensures that the
NRC is made aware of long term
issues and the plans and schedules
for the resolution of such issues.

TS 3.3.1.1, ""Reactor Protection
System (RPS) Instrumentation'

Required Action J.1

J.1 Reduce THERMAL POWER
to < 20% RTP. (4 hours)

J.1 Reduce THERMAL POWER
to < 18% RTP. (4 hours)

Justification:
NEDC-33075P (Reference 2)

This change is more restrictive
than the existing Required

Action J.1. The OPRM Upscale
Function is required to be operable
at > 18% rated thermal power
(RTP). This provides a 5% RTP
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Changes Proposed by Supplement

Specification

Existing Requirement

Proposed Requirement

margin to the lower boundary of
the Armed Region, thereby
encompassing the region of power-
flow operation where anticipated
events could lead to thermal-
hydraulic instability and related
neutron flux oscillations. This 5%
margin is consistent with and
maintains the existing 5% margin
operability requirements for the
Option IIT OPRM Upscale
operability requirements.

TS 3.3.1.1, "Reactor Protection None Added Note d to Allowable Value
System (RPS) Instrumentation (d) With OPRM Upscale (function
Table 3.3.1.1-1, Function 2.b, 2.f) inoperable, the modified
Simulated Thermal Power - High APRM flow-biased setpoints
defined by the COLR may be
required to implement the
Automated BSP Scram Region
in accordance with Action I of
this Specification.
Justification:
NEDC-33075P (Reference 2)
This change provides TS
instructions for implementing the
Automated BSP Scram Region,
consistent with the new
Action 1.2.1 discussed above.
TS 3.3.1.1, "Reactor Protection
System (RPS) Instrumentation'
Table 3.3.1.1-1, Function 2.f
(Average Power Range Monitors,
OPRM - Upscale)
Applicable Modes or Other >20% RTP > 18% RTP
Specified Conditions
Justification:

NEDC-33075P (Reference 2)

The OPRM Upscale Function is
required to be operable at > 18%
RTP. This provides a 5% RTP
margin to the lower boundary of
the Armed Region, thereby
encompassing the region of power-
flow operation where anticipated
events could lead to thermal-
hydraulic instability and related
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Changes Proposed by Supplement

Specification

Existing Requirement

Proposed Requirement

neutron flux oscillations. This 5%
margin is consistent with and
maintains the existing 5% margin
operability requirements for the
Option III OPRM Upscale
operability requirements.

TS 3.3.1.1, ""Reactor Protection
System (RPS) Instrumentation"
Table 3.3.1.1-1, Function 2.f

(Average Power Range Monitors,
OPRM - Upscale)

Note (e} — Added to "Applicable
Modes or Other Specified
Conditions" for Function 2.f

None

(e) Following DSS-CD
implementation, DSS-CD is not
required to be armed while in the
DSS-CD Armed Region during
the first reactor startup and
during the first controlled
shutdown that passes completely
through the DSS-CD Armed
Region. However, DSS-CD
shall be OPERABLE and
capable of arming for operation
at recirculation drive flow rates
above the DSS-CD Armed
Region.

Justification:
This supplement adds a new Note
(e) to allow the plant to pass
through the newly established
DSS-CD Armed Region for one
controlled startup and controlled
shutdown without the DSS-CD
being armed. This is a one-time
only allowance, the purpose of
which is to ensure that no
unexpected scrams occur as a
result of the new DSS-CD
algorithm.

TS 3.4.3, ""Safety/Relief Valves
(SRVs)"

LCO 3.4.3

The safety function of 10 SRVs shall
be OPERABLE.

The safety function of 11 SRVs shall
be OPERABLE when in the
MELLLA+ Operating Region.

OR
The safety function of 10 SRVs shall
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Changes Proposed by Supplement

Specification

Existing Requirement

Proposed Requirement

be OPERABLE when outside the
MELLLA+ Operating Region.

Justification:

The changes to TS 3.4.3 proposed
in this supplement only affect the
Limiting Conditions for Operation
(LCO) format. This supplement
revises the wording of LCO 3.4.3
to specify 11 SRVs are required to
be operable when in the
MELLLA+ Operating Region and
10 SRVs are required to be
operable when outside the
MELLLA+ Operating Region.
This change was made for
consistency with other TS LCOs
(e.g., TS 3.4.1, "Recirculation
Loops Operating"), where LCO
requirements vary. The proposed
format will assist operators in
identifying operability
requirements.

TS 5.6.5 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:

3. The period based detection
algorithm (PBDA) setpoint for
Function 2.f, Oscillation Power
Range Monitor (OPRM) Upscale
for Specification 3.3.1.1; and

3. The Manual Backup Stability
Protection (BSP) Scram Region
(Region 1), the Manual BSP
Controlled Entry Region
(Region 2), the modified APRM
flow-biased setpoints used in the
Automated BSP Scram Region,
and the BSP Boundary for
Specification 3.3.1.1;

Justification:

NEDC-33075P (Reference 2)

The November 12, 2002,
amendment request (i.e.,
Reference 1) deleted the existing
Item 3 which dealt with the PBDA,
associated with the BWROG
Option IIT Reactor Stability Long-
Term Solution. This supplement
adds a new Item 3 which requires
the Core Operating Limits Report
(COLR) to include the BSP
regions necessary to support
Required Action I of TS 3.3.1.1.
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Changes Proposed by Supplement

Specification Existing Requirement Proposed Requirement
TS 5.6.5 Core Operating Limits None 2. NEDC-33075P, "General Electric
Report (COLR) Boiling Water Reactor Detect and
a. The anc_zlytical methods us.ed to SDZl:lps)lrf;f (Sl:::::c;r;}a(igsgématlon
determine the core operating version).
limits shall be those previously
reviewed and approved by the 3. NEDE-23785P-A, Supplement 1,
NRC, specifically those Revision 1, "GESTR-LOCA and
described in the following SAFER Models for Evaluation of
documents: Loss-of-Coolant Accident Volume
1. NEDE-24011-P-A, "General 111, Supp.lement 1 Additional
Electric Standard Application Information for Upper Bound
Y PCT Calculation,” March 2002.
for Reactor Fuel" (latest
approved version). 4. NEDE-32906P-A, Revision 1,
"TRACG Application for
Anticipated Operational
Occurrences (AOO) Transient
Analyses,” April 2003.
Justification:
The latest approved version of
NEDE-24011-P, "General Electric
Standard Application for Reactor
Fuel,” does not include the topical
reports used in support of
MELLLA+ /DSS-CD
implementation. This is an
administrative change to include
them for BSEP specific use, until
such time as NEDE-24011-P is
updated and approved by the NRC.
TS 5.6.7 Oscillation Power Range | None When a report is required by

Monitor (OPRM) Report

Condition I of LCO 3.3.1.1, "RPS
Instrumentation,” a report shall be
submitted within the following 30
days. The report shall outline the
preplanned means to provide backup
stability protection, the cause of the
inoperability, and the plans and
schedule for restoring the required
instrumentation channels to
OPERABLE status.

Justification:
NEDC-33075P (Reference 2)

This is a new reporting requirement
which is added by this supplement.
The report supports Required
Action 1.3 of TS 3.3.1.1.
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In summary, the follow TS changes are proposed by this supplement.

(1) TS 3.3.1.1, Required Action I is revised to be consistent with NEDC-33075P, "Detect
And Suppress Solution - Confirmation Density Licensing Topical Report,” Revision 3,
dated January 2004. The existing requirement to initiate an alternate (i.e., manual)
method to detect and suppress thermal hydraulic instability oscillations is expanded to
include a requirement to either implement an automated backup stability protection (i.e.,
Required Action 1.2.1) or exit the operating region most susceptible to rapid onset of THI
(i.e., Required Action 1.2.2). Additionally, a new Required Action 1.3 is included.
Required Action 1.3 ensures that a report is made to the NRC, if DSS-CD is inoperable
for 120 days. This change results in more conservative plant operation than proposed by
the original November 12, 2002, request.

(2) TS 3.3.1.1, Required Action J.1 is revised to require the plant to be < 18% RTP versus
< 20% RTP in the event that the OPRM Upscale Function is inoperable and the Required
Actions associated with Action I are not completed. The OPRM Upscale Function is
required to be operable at > 18% RTP. This provides a 5% RTP margin to the lower
boundary of the Armed Region, thereby encompassing the region of power-flow
operation where anticipated events could lead to thermal-hydraulic instability and related
neutron flux oscillations. This 5% margin is consistent with and maintains the existing
5% margin operability requirements for the Option III OPRM Upscale operability
requirements. This change is also reflected in TS 3.3.1.1, Table Function 2.f, "Average
Power Range Monitors, OPRM - Upscale," Applicable Modes or Other Specified
Conditions, where the operability requirement for Function 2.f is changed from > 20%
RTP to > 18% RTP.

(3) Anote is added to TS 3.3.1.1, Table 3.3.1.1-1, Function 2.b, "Simulated Thermal Power -
High," to provide TS instructions for implementing the Automated BSP Scram Region,
consistent with the new Action L.2.1.

(4) Anote is added to TS 3.3.1.1, Table 3.3.1.1-1, Function 2.f, "Average Power Range
Monitors, OPRM - Upscale," to allow the plant to pass through the newly established
DSS-CD Armed Region for one controlled startup and controlled shutdown without the
DSS-CD being armed. This is a one-time only allowance, the purpose of which is to
ensure that no unexpected scrams occur as a result of the new DSS-CD algorithm.

(5) The TS 3.4.3 change, proposed in this supplement, only affects the LCO format.
Specifically, the LCO is revised from requiring 11 SRVs to be operable to specifying that
11 SRVs are required to be operable when in the MELLLA+ Operating Region and 10
SRVs are required to be operable when outside the MELLLA+ Operating Region. This
change was made for consistency with other TS L.COs (e.g., TS 3.4.1, "Recirculation
Loops Operating"), where LCO requirements vary. The proposed format will assist
operators in identifying operability requirements.
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(6) The November 12, 2002, amendment request deleted the existing Item 3 which dealt with
the PBDA, associated with the BWROG Option III Reactor Stability Long-Term
Solution. This supplement adds a new Item 3 which requires the COLR to include the
BSP regions necessary to support Required Action I of TS 3.3.1.1.

(7) NEDC-33075P, "General Electric Boiling Water Reactor Detect and Suppress Solution-
Confirmation Density," (latest approved version); NEDE-23785P-A, Supplement 1,
Revision 1, "GESTR-LOCA and SAFER Models for Evaluation of Loss-of-Coolant
Accident Volume III, Supplement 1 Additional Information for Upper Bound PCT
Calculation," March 2002; and NEDE-32906P-A, Revision 1, "TRACG Application for
Anticipated Operational Occurrences (AOO) Transient Analyses," April 2003, are added
as to the list of analytical methods used to determine the core operating limits contained
in TS 5.6.5.b. The latest approved version of NEDE-24011-P, "General Electric Standard
Application for Reactor Fuel," does not include the topical reports used in support of
MELLLA+ / DSS-CD implementation. This is an administrative change to include them
for BSEP specific use, until such time as NEDE-24011-P is updated and approved by the
NRC.

(8) A new report, "Oscillation Power Range Monitor (OPRM) Report,” is added as TS 5.6.7.
This new reporting requirement is added to support the new Required Action 1.3 of
TS 3.3.1.1.

The changes made in this supplement support the MELLL A+ expansion of the core flow
operating range and implement the DSS-CD approach to automatically detect and suppress THI
for BSEP Units 1 and 2 and primarily result from changes made to the generic technical
specifications included with NEDC-33075P, "Detect And Suppress Solution - Confirmation
Density Licensing Topical Report,” Revision 3. The changes are considered to be either more
restrictive in nature than those proposed in the original November 12, 2002, request or are
administrative in nature.

PEC will make supporting changes to the TS Bases in accordance with TS 5.5.10, "Technical
Specifications (TS) Bases Control Program." Enclosure 4 provides marked-up TS Bases pages
for Unit 1. These pages are being submitted for information only and do not require issuance by
the NRC.

3.0 Regulatory Safety Analysis

3.1 No Significant Hazards Consideration

Section 11.3.3, of the GE Nuclear Energy Report NEDC-33063, "Safety Analysis Report for
Brunswick Steam Electric Plant Units 1 and 2 Maximum Extended Load Line Limit Analysis
Plus," dated November 2002 (i.e., the M+SAR, Reference 3), evaluates whether or not a
significant hazards consideration is involved with the DSS-CD portion of the proposed
amendments. This basis for proposed no significant hazards consideration determination was
published in the Federal Register on February 18, 2003 (i.e., 68 FR 7813). While the changes
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proposed in this supplement do not affect the conclusion that the proposed amendments present
no significant hazards consideration under the standards set forth in 10 CFR 50.92(c), and,
accordingly, a finding of "no significant hazards consideration" is justified, the scope of the
request has expanded. This expansion is primarily a result of addition of the Automated Backup
Stability Protection feature and the new actions proposed for TS 3.3.1.1, Required Action I,
consistent with NEDC-33075P, "Detect And Suppress Solution - Confirmation Density Licensing
Topical Report," Revision 3, dated January 2004. As such, PEC has updated the 10 CFR 50.92
criteria assessment provided in the original November 12, 2002, request (i.e., Reference 1).

1. Does the proposed change involve a significant increase in the probability or consequences
of an accident previously evaluated?

Response: No

The proposed change will implement DSS-CD as the long-term stability solution. The
DSS-CD solution is designed to identify the power oscillation upon inception and initiate
control rod insertion to terminate the oscillations prior to any significant amplitude growth.
The DSS-CD provides protection against violation of the Safety Limit Minimum Critical
Power Ratio (SLMCPR) for anticipated oscillations. Compliance with General Design
Criteria (GDC) 10 and 12 of 10 CFR 50, Appendix A is accomplished via an automatic
action. The DSS-CD introduces an enhanced detection algorithm that detects the inception
of power oscillations and generates an earlier power suppression trip signal exclusively
based on successive period confirmation recognition. The existing Option III algorithms
are retained, with generic setpoints, to provide defense-in-depth protection for
unanticipated reactor instability events.

A developing instability event is suppressed by the DSS-CD system with substantial
margin to the SLMCPR and no clad damage, with the event terminating in a scram and
never developing into an accident. In addition, the DSS-CD solution defense-in-depth
features incorporate all the backup scram algorithms plus the licensed scram feature of the
existing Option III system. The DSS-CD system does not interact with equipment whose
failure could cause an accident. Scram setpoints in the DSS-CD will be established so that
analytical limits are met. The reliability of the DSS-CD will meet or exceed that of the
existing system. No new challenges to safety-related equipment will result from the DSS-
CD solution. Because an instability event would reliably terminate in an early scram
without impact on other safety systems, there is no significant increase in the probability of
an accident.

The existing requirement to initiate an alternate (i.e., manual) method to detect and
suppress thermal hydraulic instability oscillations is expanded to include a requirement to
either implement an Automated Backup Stability Protection (ABSP) (i.e., Required Action
1.2.1) or exit the operating region most susceptible to rapid onset of Thermal Hydraulic
Instability (THI) (i.e., Required Action 1.2.2). The ABSP is an automatic reactor scram
region, implemented by the Average Power Range Monitor (APRM) flow-biased scram
setpoint. It may be used if the Oscillation Power Range Monitoring (OPRM) system is
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inoperable to allow continued operation within the MELLLA+ operating domain.
Additionally, a new Required Action 1.3 is included. Required Action 1.3 ensures that a
report is made to the NRC, if DSS-CD is inoperable for 120 days.

To maintain the existing margin between equipment operability requirements and the
region of power-flow operation where anticipated events could lead to thermal-hydraulic
instability, (1) TS 3.3.1.1, Required Action J.1 is revised to require the plant to be < 18%
RTP versus < 20% RTP in the event that the OPRM Upscale Function is inoperable and the
Required Actions associated with Action I are not completed, and (2) the operability
requirement for the OPRM Upscale Function (i.e., TS 3.3.1.1, Table Function 2.f) is
changed from > 20% RTP to > 18% RTP. This 5% margin is consistent with and maintains
the existing 5% margin operability requirements for the Option III OPRM Upscale
operability requirements.

Overall, these changes result in more conservative plant operation. Other changes
proposed in this supplement are either in direct support of ABSP or are administrative in
nature.

Proper operation of the DSS-CD system does not affect any fission product barrier or
Engineered Safety Feature. Thus, the proposed change cannot change the consequences of
any accident previously evaluated. As stated above, the DSS-CD solution meets the
requirements of GDC 10 and 12 by automatically detecting and suppressing design basis
thermal-hydraulic oscillations prior to exceeding the fuel SLMCPR.

Based on the above, the operation of the DSS-CD solution within the framework of the
Option III OPRM hardware will not increase the probability or consequences of an
accident previously evaluated.

Does the proposed change create the possibility of a new or different kind of accident from
any accident previously evaluated?

Response: No

The DSS-CD solution operates within the existing Option Il OPRM hardware. No new
operating mode, safety-related equipment lineup, accident scenario, system interaction, or
equipment failure mode was identified. The ABSP automatic reactor scram region is
implemented by adjusting the existing APRM flow-biased scram setpoint. Therefore, the
DSS-CD solution will not adversely affect plant equipment.

Because there are no hardware changes, there is no change in the possibility or
consequences of a failure. The worst case failure of the equipment is a failure to initiate
mitigating action (i.e., scram), but no failure can cause an accident of a new or different
kind than any previously evaluated.
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Based on the above, the proposed change to the DSS-CD solution will not create the
possibility of a new or different kind of accident from any accident previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?
Response: No

The DSS-CD solution is designed to identify the power oscillation upon inception and
initiate control rod insertion to terminate the oscillations prior to any significant amplitude
growth. The DSS-CD solution algorithm will maintain or increase the margin to the
SLMCPR for anticipated instability events. The safety analyses in "Detect And Suppress
Solution - Confirmation Density Licensing Topical Report,” Revision 3 demonstrate the
margin to the SLMCPR for postulated bounding stability events. Existing margin between
equipment operability requirements and the region of power-flow operation where
anticipated events could lead to thermal-hydraulic instability are maintained. As a result,
there is no impact on the SLMCPR identified for an instability event.

The existing requirement to initiate an alternate method to detect and suppress thermal
hydraulic instability oscillations is expanded to include a requirement to either implement
an ABSP (i.e., Required Action 1.2.1) or exit the operating region most susceptible to rapid
onset of THI (i.e., Required Action 1.2.2). Additionally, a new Required Action 1.3 is
included. Required Action 1.3 ensures that a report is made to the NRC, if DSS-CD is
inoperable for 120 days. These change results in more conservative plant operation. Other
changes proposed in this supplement are either in direct support of ABSP or are
administrative in nature.

The current Option III algorithms (i.e., Period Based Detection, Amplitude Based, and
Growth Rate) are retained (with generic setpoints) to provide defense-in-depth protection
for unanticipated reactor instability events.

Based on the above, the proposed change will not involve a significant reduction in the
margin of safety.

Based on the above, PEC concludes that the proposed amendments, including the changes
proposed in this supplement, present no significant hazards consideration under the standards set
forth in 10 CFR 50.92(c), and, accordingly, a finding of "no significant hazards consideration"” is
justified.

3.2 Applicable Regulatory Requirements/Criteria

The changes proposed in this supplement do not affect the discussion of Applicable Regulatory
Requirements/Criteria which was provided in the November 12, 2002, request (i.e., Reference 1).
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4.0 Environmental Considerations

The changes proposed in this supplement do not affect the conclusion that, pursuant to

10 CFR 51.22(b), no environmental impact statement or environmental assessment need be
prepared in connection with the proposed amendments, which was provided in the
November 12, 2002, request (i.e., Reference 1).

5.0 References

1. Letter from John S. Keenan to the U. S. Nuclear Regulatory Commission (Serial:
BSEP 02-0169), "Request for License Amendments - Core Flow Operating Range
Expansion,” dated November 12, 2002 (ML023240227).

2. GE Nuclear Energy Report NEDC-33075P, "Detect And Suppress Solution - Confirmation
Density Licensing Topical Report," Revision 3, dated January 2004.

3. GE Nuclear Energy Report NEDC-33063, "Safety Analysis Report for Brunswick Steam
Electric Plant Units 1 and 2 Maximum Extended Load Line Limit Analysis Plus," dated
November 2002.
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RPS Instrumentation

3.3.11
ACTIONS {(continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F. As required by Required F.1 Be in MODE 2. 6 hours
Action D.1 and referenced in
Table 3.3.1.1-1.
G. As required by Required GA1 Be in MODE 3. 12 hours
Action D.1 and referenced in
Table 3.3.1.1-1.
H. As required by Required H.1 Initiate action to fully insert |Immediately
Action D.1 and referenced in all insertable control rods in
Table 3.3.1.1-1. core cells containing one or

more fuel assembilies.

.  As required by Required 1\ / Injtfate Aternate method to £12 urs
Action D.1 and referenced in etect’and stppre
Table 3.3.1.1-1. thefmal hyfiraulig/instabity
s.
J.1

oscillati
J.  Required Action and . Reduce THERMAL 4 hours
associated Completion Time POWER to <2633 RTP.

of Condition | not met. @

Tuitiate actianh irplement tha M T 5
Bsp Regows et neot c'\ftéL.e QQH}%? oal Troved a;(:eflj

Z.i

AND
Iadd :’fmplewtz'.kf the ﬁm':(m/taiﬁ’ﬂ( RSP Scram ?ﬁ“"v ) hov's
Uxénﬁ the /K’sc[nclco‘ RPR} '{[OW-‘&Q,S@L Sy WL
Seﬁ}:obn:};s 0(&‘;{ 4 inHe COLR,
o'
TUX Recl vce OpRvation to belaw the BIP Bw)«day (R havvs
Aefinecl intie COLR,

AD

T.x Imiiate achicn (w hectvdant® witd 120 davs
Speer fleation X 4.7.
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RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

Ermontns)

SR 3.3.1.1.19

~ Brunswick Unit 1 3.3-8 Amendment No.iﬁﬁq



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 ACTIOND.1 REQUIREMENTS VALUE

1. intermediate Range Monitors

a. Neutron Flux—High 2 3 G SR 3.3.1.1.2 < 120/125 divisions of full
SR 3.3.1.14 scale
SR 3.3.1.1.5
SR 3.3.1.16
SR 3.3.1.1.7
SR 3.3.1.1.13
SR 3.3.1.1.15

s 3 H SR 3.3.1.1.2 < 120/125 divisions of tull
SR 3.3.1.1.4 scale
SR 3.3.1.15
SR 3.3.1.1.13
SR 3.3.1.1.15

b Inop 2 3 G SR 3.3.1.14 NA
SR 3.3.1.1.5
SR 3.3.1.1.15

5 3 H SR 3.3.1.1.4 NA
SR 33.1.15
SR 3.3.1.1.15 |

2. Average Power Range Moniters

a.  Neutron Flux—High {Setdown) 2 3 G SR 3.3.1.1.2 <227%RTP
SR 3.3.1.15
SR 3.3.1.17
SR 3.3.1.1.8
SR 3.3.1.1.11
SR 3.3.1.1.13

b.  Simulated Thermal Power—High 1 3e F SR 3.3.1.1.2
SR 3.3.1.13
SR 3.3.1.15
SR 3.3.1.18
SR 3.3.1.1.11
SR 3.3.1.1.13
SR 3.3.1.1.18

(20.c1W+ 65.a%RTP

and
< 117.1% RTP

(continued)

control rod withdrawn from a core cell containing one or more fuel assemblies.
en reset for single loop operation per LCQO 3.4.1, "Recircutation Loops Operating.” The value of AW is defined in plant procedures. |
{c) Each APRM channel provides inputs to both trip systems.

Y W i+) OPRWM /)’;sc,c,le ($onetion d. -F) (M.Qﬁe\(‘a,hle] tle modfied.
APRwW {law -bosed Se-épcin:&_c Ade€ined A\‘T tle COLR ray he
reguireol-éo imp lenernt tha Rutomated B3P Sevaw E@a} Y
ol accordance ol AptionT of ¢his Spxeification.

Brunswick Unit 1 3.3-9 Amendment No.-i‘%?gf



Q RPS Instrumentation
‘ St
2 3.3.1.1
Q) Table 3.3.1.1-1 (page 2 of 3)
é > Reactor Protection System Instrumentation
§ 5,3‘\5 e
e W ) APPLICABLE CONDITIONS
FRY - MODES OR REQUIRED REFERENCED
N ZJ. OTHER CHANNELS FROM
3 é SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
2 f_ g v FUNCTION CONDITIONS SYSTEM ACTIOND.1 REQUIREMENTS VALUE
N *
<E 99
3 O E 2. Average Power Range Monilors
g .i 3) {continued)
% hY N c.  Neutron Flux—High 1 3@ SR 3.3.1.1.2 < 118.7% RTP
Q) \r7§ =2 SR 3.3.1.1.3
i 'f RS J SR 33.1.1.5
2 ﬂ SR 33.1.18
> .55 SR 3.3.1.1.11
d ‘8 NS SR 3.3.1.1.13
o X%V
4 < d. ftnop 12 3@ SR 33.4.15 NA
$ 2 SR 3.3.1.1.11
g B
\6 < \s e.  2-Out-Of4 Voter 12 2 SR 33.4.4.2 NA
R ) < SR 33.115
b —t’ SR 3.3.1.1.11
3 v SR 3.3.1.1.15
%d v O SR 3.3.1.1.17
FEQ e
Q f. OPRMU| @ () N@
8 pscale RTP 3 SR 33.1.1.2
-*5 5'\3%’ SR 33.1.15
< 9 b 0’) ~ SR 33.1.1.8
“’5’ ¢ < ) SR 3.3.1.1.11
A ‘- SR 33.1.1.13
Qf ? Q SR _3.3.1.1.18
0 =N
Lo &
)+ 29
LSRN oy & 3. Reactor Vessel Steam Dome Pressure— 1,2 2 SR 33.4.4.2 <1077 psig
vl g Q’ High SR 33.1.15
O & J SR 3.3.1.1.9
Sy SR 33.1.1.10
v ~g ~ SR 33.1.1.13
A e SR 3.3.1.1.15
MY \u, SR 3.3.1.1.17
‘§ Q
§ ‘?; 4. Reactor Vessel Water Level—Low Level 1 1,2 2 SR 3.3.1.1.2 > 153 inches
. 6 3 SR 33.1.15
g S SR 3.3.1.19
9 \d Lz] ! SR 3.3.1.1.10
-~ L V) SR 3.3.1.1.13
R 33.1.1.15
o e V7 Vi s
SR 3.3.1.1.47
L3 ‘éw Q
4 i
3 P Fisken 5. Main Steam solation Valve—Closure 1 8 SR 33.1.1.5 < 10% closed
/ ' ¥ SR 33.1.19
vy SR 3.3.1.1.13
) Y) a N SR 33.1.1.15
Q g v W 5 SR 33.1.4.17
0 &
S |
ANy 6. Drywell Pressure—High 1,2 2 SR 3.3.1.1.2 < 1.8 psig
ﬁ SR 33.1.15
g 3 0 SR 33.1.1.9
o — SR 3.3.1.1.10
= A .*3 -?—* SR 33.1.1.13
0y £ @ SR 33.1.1.18
Lagwwl
—_~ )
{continued)
&,
Each APRM channel provides inputs to both trip systems.
b ————

RIS
o7

Brunswick Unit 1
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*
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Recirculation Loops Operating

3.4.1
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.1 Recirculation Loops Operating
LCO 341 Two recirculation loops with matched recirculation pump speeds shall be in
operation,
Sl | e
éi*’ One recirculation loop may be in operation provided the following limits are
Q f), applied when the associated LCO is applicable:
0 %
L a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
2 ;), £ RATE (APLHGR)," single loop operation limits specified in the COLR,;
j.)
s §§ g b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single
s v é ¥ loop operation limits specified in the COLR; and
-2b &
_3 "3 075* ¢. LCO 3.3.1.1, "Reactor Protection System (RPS) Instrumentation,”
S 03 %) 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. Requirements of the LCO A1 Satisfy the requirements of |6 hours
not met. the LCO.
(continued)

Brunswick Unit 1 3.4-1 Amendment No. E‘H’jl



SRVs
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS)
when in the WELLLA+

Opm,f{n_r) Reaaon .

3.4.3 Safety/Relief Valves (SRVs)

LCO 3.4.3 The safety function of RVs shall be OPERABLE,

OR

e s afety forctionof 10SRNs shal
bea O‘F‘QRPgLE PTINAN outsicle the

[2E LILA+ opcm{mj Regov,

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One(e:—me:a-&equ@SRV}/ A1 ( Bein-MOBES) 12 hours
inoperable.
(D)
/_____—-——-—.’-W‘M\
M 3 GEI s

:Ex it Zhe MELLAS Opaveds
Regeon elefineel D«,t%:@@

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
SR 3.4.3.1 Verify the safety function lift setpoints of the@ In accordance with
RVs are as follows: the Inservice
Testing Program
Number of Setpoint
SRVs (psig)
4 1130 + 33.9
4 1140 £ 34.2
3 1150 £ 34.5
B. 750 oy qu?lg\fs B.I Be in oole 3. (continued)
i,wofcm.hle. AN
Ba Be'wm 'fwlc "(
OoR
Regoived At iow anol
asSocicteal Completion
Tire € Conlition B Ast put.
Brunswick Unit 1 3.4-5 Amendment No. 268°



Reporting Requirements

5.6
5.6 Reporting Requirements (continued)
56.5 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 AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR) for Specification 3.2.1;

Reploce wit)
Tws<eyt |

£rom next paqe

2. The MINIMUM CRITICAL POWER RATIO (MCPR) for
Specification 3.2.2;

3.
@ 4. The Allowable Values and power range setpoints for Rod Block
Monitor Upscale Functions for Specification 3.3.2.1y *’*
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. NEDE-24011-P-A, "General Electric Standard Application for
Reactor Fuel” (latest approved version).

C. The core operating limits shall be determined such that all applicable
limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as
SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.

(continued)

Brunswick Unit 1 5.0-20 . Amendment No.~2479/|



Insert 1

The Manual Backup Stability Protection (BSP) Scram Region (Region 1), the Manual BSP
Controlled Entry Region (Region 2), the modified APRM flow-biased setpoints used in the
Automated BSP Scram Region, and the BSP Boundary for Specification 3.3.1.1;

Insert 2

5. The Maximum Extended Load Line Limit Analysis Plus (MELLLA+) Operating Region
for Specifications 3.4.1 and 3.4.3.

Insert 3

2. NEDC-33075P, "General Electric Boiling Water Reactor Detect and Suppress Solution-
Confirmation Density" (latest approved version).

3. NEDE-23785P-A, Supplement 1, Revision 1, "GESTR-LOCA and SAFER Models for
Evaluation of Loss-of-Coolant Accident Volume I1I, Supplement 1 Additional
Information for Upper Bound PCT Calculation," March 2002.

4. NEDE-32906P-A, Revision 1, "TRACG Application for Anticipated Operational
Occurrences (AOQ) Transient Analyses," April 2003.



Reporting Requirements
5.6

5.6 Reporting Requirements (continued)

566 Post Accident Monitoring (PAM) Instrumentation Report

When a report is required by Condition B or F of LCO 3.3.3.1, "Post Accident
Monitoring (PAM) Instrumentation,” a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of
monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE status.

Osecillation fowes Kange thwitov (OPRT‘}) Qe}sw%

When a repsyt is reguc'red bj Co wol i’f{o}\I o€
120 3.3.0.1, "RPs Twstromewtativn " 4 reyomr‘f
siall be sobmitteo{ coithon the -(’ol(owhﬁ 306@4{15.
T1e rejhﬁv’é shatl octline ¢l preplanvasl
Means £ provide bac/ku;c S“[’q,‘m’oéﬁfj prvtadnm,
the cavse of ¢le »Emo,semlm l,"!ﬁ, awel 2le
FlaWS cwol schacdlula Fon- restor; )

ﬁ‘-’; vered Ensty Omentadt ion, clavne ls 2v
OFLRARLE Statos .

Brunswick Unit 1 5.0-21 Amendment No. 24;/ I
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RPS Instrumentation

3.3.1.1
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
F. As required by Required F.1 Be in MODE 2. 6 hours
Action D.1 and referenced in
Table 3.3.1.1-1.
G. As required by Required G.1 Be in MODE 3. 12 hours
Action D.1 and referenced in
Table 3.3.1.1-1.
H. As required by Required H.1 Initiate action to fully insert | Immediately
Action D.1 and referenced in all insertable control rods in
Table 3.3.1.1-1. core cells containing one or

more fuel assembilies.

I.  Asrequired by Required ﬁ] Initihte Alterdate Mepfod fo A2 holurs
Action D.1 and referenced in tegt ang/suppre
Table 3.3.1.1-1. Lh mal yc}réuli instabilit

cillatfons:

A\

J.  Required Action and J.1 Reduce THERMAL 4 hours
associated Completion Time POWER to <‘ RTP.
of Condition | not met.

T.1 Initiate actionto melem—l' tle I”\mea(-‘adﬁéﬁ

%yu)p,[ BsP Res-’cus med iv.2)le COLE.,

A

Traan I eue\\:t':'ﬂ.e Autormatess BSP Seve v 2 ko v
R:sfilou vsingthe Modlified APRP I howes
£low- biasedd scvow sef,b@ir:!'_s aAtinasl
inBhe QLR
P ( le

L2 Reptuee Opevation €o below, the BsP

Bovctenry Aefinecl intle COLR.

AND
T3 Twiticte action in accovdance 120 Azrs
witl Spec fication £.6.7.

& hovrs

Brunswick Unit 2 3.33 Amendment No. 248>




RPS Instrumentation
3.3.1.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

o s

SR 3.3.1.1.19

Brunswick Unit 2 3.3-8 Amendment No. 245’/]



RPS Instrumentation
3.3.1.1

Table 3.3.1.1-1 {page 1 of 3)
Reactor Proteclion 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 Menitors

a.  Neutron Flux—High 2 3 G SR 33.1.1.2 < 120/125 divisions of full
SR 33.1.14 scale
SR 33.1.15
SR 33.1.16
SR 33.1.17
SR 33.1.1.13
SR 33.1.1.15

5@ 3 H SR 33.1.1.2 £ 120/125 divisions of full
SR 33.1.14 scale
SR 33.1.15
SR 33.1.1.13
SR 33.1.1.16

b. 1nop 2 3 G SR 33.1.1.4 NA
SR 33.1.15
SR 3.3.1.1.15

5@ 3 H SR 3.3.1.14 NA
SR 33.1.15
SR 3.3.1.1.15

2. Average Power Range Monitors

a.  Neutron Flux—High (Setdown) 2 3@ G SR 3.3.1.1.2 <22.7% RTP
SR 33.1.15
SR 3.3.1.1.7
SR 33.1.18
SR 33.1.1.11
SR 33.1.1.13

b. Simulated Thermal Power—High 1 3@ F SR 33.1.12 @@’

SR 33.1.13 and

3115 1%
<[o e1(@-Bw) + 65,2 %4 RTF] SR 9311 SR ()

SR 33.1.1.11
SR 33.1.1.13
SR 33.1.1.18

6 D.LI W4 QS’. A % ETvP) (continued)

ithdrawn from a core cell containing one or more fuel assemblies.
hen reset for single loop operation per LCO 3.4.1, "Recirculation Loops Operating.” The value of AW is defined in plant procedures. |
{c) Each APRM channel pravides inputs to both trip systems.

() With OPRWM Upscaie Honetivw 2.1) C)Lope.\“cdule the modifyccl
APRM £loro- biased. setpints defined *t)Le COLR ma, he
Feguiredd to iMfaleme. nt tle Aotomateo Rsp Seyem aéf ‘

tlaccordance coitl Aetion T of thig specification 1o

Brunswick Unit 2 3.3-9 Amendment No. 2—4%]



W

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

RPS Instrumentation
3.3.1.1

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS
PER TRIP

FUNCTION SYSTEM

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION D.1

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

He Pss-cn

2. Average Power Range Monitors
(continued)

/

ket brive flaw/

¢.  Neutron Fiux—High 1 3@

Moroeve v

.F(vs’t <D ui\/vl/CdS)\Jf‘C(&W
teciyrcu

d. Inop 1,2 3

He
o,

J

1‘53 “fO\r’ O)US?CL{‘ Lon. &F

WA
LA,
w

<
<

e. 2-Out-Of4 Voter 1,2 2

reol o e avmed whils wble Dss-cp

welclow

f.  OPRM Upscale

@ RTP 39

-
'Aa

£/ st recetoy stavto

throy

ape

:

Reactor Vessel Steam Dome Pressure— 1,2 2
High

.

1hee DSS-CH Arwmest R

1

Dss-CN s no

.
b L@SO’F ax

}

4. Reactor Vessel Water Level—Low Level 1 1,2 2

Dss-¢y e;m,f)lem& ntatian

R

5. Main Steam Isolation Valve—Closure 1 8

Uv«gple‘lﬁlj

OLQV‘L'V\S tle

1Q%,
c

3

6. Drywell Pressure—High 1,2 2

SR
SR
SR
SR
SR
SR

SR
SR

SR
SR
SR
SR
SR

3.3.1.1.2
33.1.13
33.1.1.8
33.1.18
33.1.1.11
33.1.1.13

3.3.1.15
3.3.1.1.11

SR
SR
SR
SR
SR
SR
SR

SR
SR
SR
SR
SR
SR
SR

SR
SR
SR
SR
SR

33.1.1.2
33.1.15
3.3.1.1.9
3.3.1.1.10
33.1.1.13
33.1.1.15
3.3.1.147

33.1.1.2
3.3.1.15
3.3.1.18
3.3.1.1.10
3.3.1.1.13
3.3.1.1.15
3.3.1.1.17

3.3.1.15
3.3.1.19
3.3.1.1.13
3.3.1.1.15
3311497

33.11.2
33.115
3.3.1.19
33.1.1.10
3.3.1.1.13
33.1.115

<118.7% RTP

< 1077 psig

2 153 inches

< 10% closed

< 1.8 psig

retes above the DISS-CD Arwmedd

ey
S hell be OPERPBLE el e

Armec!

that

(E) FBl[ow\‘

{c) Each APRM channel provides inputs to both trip systems.

mgOtTHP BERSEpTmT ST )

3.3-10

L el w-vs
1 4y e

Brunswick Unit 2

~OPRNpenoTred

(continued)
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Recirculation Loops Operating

34.1
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.1 Recirculation Loops Operating
LCO 341 Two recirculation loops with matched recirculation pump speeds shall be in
operation,
OR

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

i’Le lmd s st

\’ai‘ th the a. LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
IfELLLﬂ‘* m—j RATE (APLHGR)," single loop operation limits specified in the COLR,;
Lbf\ d.

b. LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)," single

-{; o L,Ra
nthe vel loop operation limits specified in the COLR; and

¢. 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. Requirements of the LCO A1 Satisfy the requirements of {6 hours
not met. the LCO.

(continued)

Brunswick Unit 2 3.4-1 _ Amendment No.~24‘3y |



SRVs

3.4.3
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.3 Safety/Relief Valves (SRVs) when i the IELLLA4
gD Oper, ing Reﬁr,ok )
LCO 343 The safety function of@SRVs shall be OPERABLE/

— (2R
netiow of BSRVs shall
APPLICABILITY:  MODES 1, 2, and 3. L'T%;Zé‘ié\:fguwe;o sicle Lle

rPELLLB + Opera:f g ej'«‘”\

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A OnmRV{ A1 12 hours
inoperable.

i
Ex it the IZELLLA+ Opevati
Rasienctefinad in the CoL

SURVEILLANCE FREQUENCY

SURVEILLANCE REQUIREMENTS

SR 3.4.3.1 Verify the safety function lift setpoints of th In accordance with

RVs are as follows: the Inservice
@ Testing Program

Number of Setpoint
SRVs (psiq)
4 1130 £ 33.9
4 1140 £ 34.2
3 1160 £ 34.5
B. Two ov mMuve SRY: B.] Bein Made 3. 12 havvs (continued)
l\,opera,!ule . D

G—,;),—Re in Podde 4. 3¢ hoouvs

oR

Regquived Ackiov awd.
4.s§ocwd3ea£& letion
Torme of Coud -b.ow\ B not met.

Brunswick Unit 2 _ 3.4-5 Amendment No. 26'39/




Reporting Requirements

5.6
5.6 Reporting Requirements (continued)
586.5 CORE OPERATING LIMITS REPORT (COLR)
a. Core operating limits shall be established prior to each reload cycle, or

prior to any remaining pottion of a reload cycle, and shall be documented
in the COLR for the following:

1. The AVERAGE PLANAR LINEAR HEAT GENERATION RATE
(APLHGR) for Specification 3.2.1;

2. The MINIMUM CRITICAL POWER RATIO (MCPR) for
Specification 3.2.2;

Replace w ith
Tnsert |

From next PAE

The Allowable Values and power range setpoints for Rod Block

4.
Monitor Upscale Functions 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. NEDE-24011-P-A, "General Electric Standard Application for
Reactor Fuel” (latest approved version).

c. The core operating limits shall be determined such that all applicable
limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as
SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.

(continued)
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Insert 1

The Manual Backup Stability Protection (BSP) Scram Region (Region 1), the Manual BSP
Controlled Entry Region (Region 2), the modified APRM flow-biased setpoints used in the
Automated BSP Scram Region, and the BSP Boundary for Specification 3.3.1.1;

Insert 2

5. The Maximum Extended Load Line Limit Analysis Plus (MELLLA+) Operating Region
for Specifications 3.4.1 and 3.4.3.

Insert 3

2. NEDC-33075P, "General Electric Boiling Water Reactor Detect and Suppress Solution-
Confirmation Density" (latest approved version).

3. NEDE-23785P-A, Supplement 1, Revision 1, "GESTR-LOCA and SAFER Models for
Evaluation of Loss-of-Coolant Accident Volume III, Supplement 1 Additional
Information for Upper Bound PCT Calculation,"” March 2002.

4. NEDE-32906P-A, Revision 1, "TRACG Application for Anticipated Operational
Occurrences (AOO) Transient Analyses," April 2003.



Reporting Requirements
5.6
5.6 Reporting Requirements

5.6.6 Post Accident Monitoring (PAM) Instrumentation Report

When a report is required by Condition B or F of LCO 3.3.3.1, "Post Accident
Monitoring (PAM) Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of
monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE status.

5 ¢.7 Oscillation Rowee Ea,vgj_e. onitor [ORRW) Re_g*r‘t

When a rePow-f s neguireoL I:j Conclition T of
LLO 3.3.1.1, ¥ RPS Tnstromendation, a repovt
shatll be csulawuﬁec( cwithin the f'ol[m«/v\«j 300(4;\{.5
The repovt shall ovtiine tle preplanned means
to proviole ML@UP s‘ta):cld‘j pretection, the
CQUSQ of €he iwoperaki A -é' , anof the pla,ws awel
scheslvle fov rec-tbvufl % TegUivea( insfriomentation
Channels to OPERARLE status.
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RPS Instrumentation

B 3.3.1.1
BASES
APPLICABLE Average Power Range Monitor (APRM) (continued)
SAFETY ANALYSES,
LCO, and four OPRM "cells," forming a total of 24 separate OPRM cells per APRM

APPLICABILITY channel, each with either three or four detectors. LPRMs near the edge of
the core are assigned to either one or two OPRBM cells. JA-ratrimara-of

2.a. Average Power Range Monitor Neutron Flux—High (Setdown)

"
£.20)

L2
mber of

MUR oM of 2o

For operation at low power (i.e., MODE 2), the Average Power Range
Monitor Neutron Flux—High (Setdown) Function is capable of generating
a trip signal that prevents fuel damage resulting from abnormal operating
transients in this power range. For most operation at low power levels,
the Average Power Range Monitor Neutron Flux—High (Setdown)
Function will provide a secondary scram to the Intermediate Range
Monitor Neutron Flux—High Function because of the relative setpoints.
With the IRMs at Range 9 or 10, it is possible that the Average Power
Range Monitor Neutron Flux—High (Setdown) Function will provide the
primary trip signal for a core-wide increase in power.

Ws iw axm
b3 aHfonets

e nu

ol i

APRM cliawwel w) ! e ole lervuua

No specific safety analyses take direct credit for the Average Power
Range Monitor Neutron Flux—High (Setdown) Function. However, this
Function is credited in calculations used to eliminate the need to perform
the spatial analysis required for the Intermediate Range Monitor Neutron
Flux—High Function (Ref. 8). In addition, the Average Power Range
Monitor Neutron Flux—High (Setdown) Function indirectly ensures that
before the reactor mode switch is placed in the run position, reactor power
does not exceed 23% 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

< 23% RTP.

The Allowable Value is based on preventing significant increases in power
when THERMAL POWER is < 23% RTP.

The Average Power Range Monitor Neutron Flux—High (Setdown)
Function must be OPERABLE during MODE 2 when control rods may be
withdrawn since the potential for criticality exists.

th a
A+ 4o be OPERARLE (Re

.

ovithw . TLe samy
Y

e

must be OPERVBLE Lor the OPR

ke DSS-CD 2/
/
l/,aswgi Fornetvan K

Ofrv cells

ke ™Minimom homber of Ofe

TATE

LPRYY

N

(continued)
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RPS instrumentation

B3.3.1.1
BASES
APPLICABLE 2.a. Average Power Range Monitor Neutron Flux—High (Setdown)
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY In MODE 1, the Average Power Range Monitor Simulated Thermal

Power—High and Neutron Flux—High Functions provide protection
against reactivity transients and the RWM and Rod Block Monitor protect
against control rod withdrawal error events.

2.b. Average Power Range Monitor Simulated Thermal Power—High

The Average Power Range Monitor Simulated Thermal Power—High
Function monitors neutron flux to approximate the THERMAL POWER
being transferred to the reactor coolant. The APRM neutron flux is
electronically filtered with a time constant, nominally 6 seconds,
representative of the fuel heat transfer dynamics to generate a signal
proportional to the THERMAL POWER in the reactor. The trip level is
varied as a function of rated recirculation drive flow (W) in percent and is
clamped at an upper limit that is always lower than the Average Power
Range Monitor Neutron Flux—High Function Allowable Value. The
Average Power Range Monitor Simulated Thermal Power—High Function
provides a general definition of the licensed core power/core flow
operating domain.

A note is included, applicable when the plant is in single recirculation loop
operation per LCO 3.4.1, which requires reducing by AW the flow value
used in the Allowable Value equation. The value of AW is defined in plant
procedures. The value of AW is established to adjust the SLO limit down
in power approximately@RTP to reflect the difference between the
analyzed limits for two-recirculation loop operation (TLO) and SLO. The
adjustment maintains the SLO limits at approximately the same absolute
thermal power level as was established prior to extended power uprate.
The TP has been converted to an equivalent "AW" value for
convenience of representation and to reflect the way the adjustment is
actually made in the APRM equipment. In addition to this adjustment, the
actual AW value entered into the equipment includes an allowance for
additional flow measurement uncertainties that may occur in SLO. The

{continued)
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RPS Instrumentation

B 3.3.1.1
BASES
APPLICABLE 2.e. 2-0ut-Of-4 Voter (continued)
SAFETY ANALYSES,
LCO, and voted sets of Functions, each of which is redundant (four total outputs).

APPLICABILITY The analysis in Reference 15 took credit for this redundancy in the
justification of the 12-hour Completion Time for Condition A, so the voter
Function 2.e must be declared inoperable if any of its functionality is
inoperable. The voter Function 2.e does not need to be declared
inoperable due to any failure affecting only the APRM Interface hardware
portion of the Two-Out-Of-Four Logic Module.

There is no Allowable Value for this Function.

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

Replace

entive listpssion
with Inserct |

bnly on the period based detection ah§qrithm.
The OPRM Upscale Function e€eives 'g. signals from the power range

nd reactor core flow is < 60% of rated flow, as in

(continued)
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Insert 1

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.

Reference 20 describes the primary algorithm used in the OPRM for detecting thermal-hydraulic
instability related neutron flux oscillations: the confirmation density algorithm. Reference 20
also describes three additional 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 four algorithms are implemented in the OPRM Upscale
Functions, but the safety analysis only takes credit for the confirmation density 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 confirmation density algorithm.

The OPRM Upscale Function receives input signals from the local power range monitors
(ILPRMs) within the reactor core, which are combined into "cells” for evaluation by the OPRM
algorithms. 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.
Three of the four channels are required to be OPERABLE. DSS-CD operability requires at least
8 responsive OPRM cells per channel.

The OPRM Upscale Function is required to be OPERABLE at > 18% RTP. This provides a 5%
RTP margin to the lower boundary of the Armed Region; thereby encompassing the region of
power-flow operation where anticipated events could lead to thermal-hydraulic instability and
related neutron flux oscillations. The automatic trip is enabled when THERMAL POWER, as
indicated by the APRM Simulated Thermal Power, is > 23% RTP corresponding to the MCPR
monitoring threshold and reactor recirculation drive flow is < 75% of rated flow, as indicated by
APRM measured recirculation drive flow. This is the operating region. This OPERABILITY
requirement assures that the OPRM Upscale trip auto-enable function will be OPERABLE when
required.

Note (e) allows for entry into the OPRM Armed Region without automatic arming of the DSS-
CD during both the first startup and the first controlled shutdown, which pass completely
through the DSS-CD Armed Region, following DSS-CD implementation. Note (e) reflects the
need for plant data collection in order to test the DSS-CD equipment. Testing DSS-CD
equipment ensures its proper operation and prevents spurious reactor trips. While passing
through the OPRM Armed Region, without arming the DSS-CD, during both the first startup and
the first controlled shutdown following DSS-CD implementation, it is not necessary to enter
Condition I. However, DSS-CD operability and capability to automatically arm shall be
maintained or the appropriate Required Action entered, at recirculation drive flow rates above
the DSS-CD Armed Region.

An OPRM Upscale trip is issued from an OPRM channel when the confirmation density
algorithm in that channel detects oscillatory changes in the neutron flux, indicated by period



confirmations exceeding a specified setpoint for a specified number of OPRM cells in the
channel. An OPRM Upscale trip is also issued from the channel if any of the defense-in-depth
algorithms (PBDA, ABA, GRA) exceed its trip condition for one or more cells in that channel.
To facilitate placing the OPRM Upscale Function 2.f in one APRM channel in a "tripped" state,
if necessary to satisfy a Required Action, the APRM equipment is conservatively designed to
force an OPRM Upscale trip output from the APRM channel if an APRM Inop condition occurs,
such as when the APRM chassis keylock switch is placed in the Inop position.

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.



RPS Instrumentation
B 3.3.1.1

BASES

APPLICABLE 2.1. Oscillation Power Range Monitor (OPRM) Upscale
SAFETY ANALYSES, (continued)

LCO, and

APPLICABILITY

Continvesl
frplaceneunt
witl Tuseyt]

hese setpoints, Which are sometimes referred to as the fauto-bypass”
etpoints, establishtge boundaries of the OPRM Upscale trip enabled
egion. The APRM Silulated Thermal Power auto-gfiable setpoint has
% deadband while the ¥ive flow setpoint has a 2% deadband. The
Headband for these setpoinds is established so #iat it increased the
enabled region.

he OPRM Upscale Function is dquired 16 be OPERABLE when the
plant is at > 20% RPT. The 20% RYP Jevel is selected to provide margin
in the unlikely event that a reactor poiter increase transient occurring

{continued)

Brunswick Unit 1 B 3.3.1.1-14 Revision No.a'?/l



RPS Instrumentation

B 3.3.1.1
BASES
APPLICABLE 2.f. Oscillation Power Range Monitor (OPRM) Upscale (continued)
SAFETY ANALYSES,
LCO, and

APPLICABILITY consgrvatively designed to force an OPRM Upscale trip output from the
APR annel if an APRM Inop condition occurs, such as when the
APRM chasgis keylock switch is placed in the Inop position.)

here are four “sgts" of OPRM related sefpoints or adjustme
barameters: (a) ORBM trip auto-enabie setpoints for Si ted Thermal
Power (STP) (25%) and drive flow (60%); (b) period baged detection
higorithm (PBDA) confirmadjon count and amplitude“Setpoints; (c) period
based detection algorithm tuming parameters; gid (d) growth rate
higorithm (GRA) and amplitude Daged algogithm (ABA) setpoints.

Ihe first set, the OPRM auto-enable gion setpoints, as discussed in the
R 3.3.1.1.19 Bases, are treated gg'nomisal setpoints with no additional
argins added. The settings, 28% APRM Siwylated Thermal Power and
0% drive flow, are defined dimit values) in and &qpfirmed by
R 3.3.1.1.19. The secorid set, the OPRM PBDA trig setpoints, are
stablished in accordéce with methodologies defined mReference 23,
nd are documepiéd in the COLR. There are no allowable™alues for

hese setpoinie” The third set, the OPRM PBDA "tuning" parafseters, are
stablished! adjusted, and controlled by plant procedures. The fotxth set,

he GBK and ABA setpoints, in accordance with References 15 and
re€stablished as nominal values only, and controlled by plant

acaoduras

é‘n‘é;v\ Uéve{
lacemer
:jff b Tusevt]

ProvoauToo

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. The Reactor Vessel Steam Dome Pressure—High Function
initiates a scram for transients that resuits in a pressure increase,
counteracting the pressure increase by rapidly reducing core power. For
the overpressurization protection analyses of References 4,

(continued)
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BASES

RPS Instrumentation
B 3.3.1.1

ACTIONS

Re‘o lace entive
AC}‘{')‘OZ’\ Idl‘.SCU’fl.V)\

wrth Tuvsevt -

D.1 (continued)

Condition D will be entered for that channe! and provides for transfer to
the appropriate subsequent Condition.

E.1.F.1,G.1,and J.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. The allowed 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 Time of Required
Actions E.1 and J.1 are consistent with the Completion Time provided in
LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)."

HA

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 confaining one or more fuel assemblies are fully
inserted.

4

Condition | exi n the OPRM Upscale Trip cababili en lost
for all APRM channels du nticipated i nt design or
nstability detection algorithm pr ; rences 15 and 16 justified

lise of alternate me etect and suppress ations under limited
Conditiopns-—FTe alternate methods are procedurally establis

”

(continued)
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Insert 2
L1

If OPRM Upscale trip capability is not maintained, Condition I exists and Backup Stability
Protection (BSP) is required. The manual BSP Regions are described in Reference 20. The
Manual BSP Regions are procedurally established consistent with the guidelines identified in
Reference 20 and require specified manual operator actions if certain predefined operational
conditions occur. The immediate Completion Time for Required Action .1 is based on the
importance of limiting the period of time during which no automatic or alternate detect and
suppress trip capability is in place.

1.2.1 and1.2.2

Action 1.2.1 and L.2.2 are alternative actions, either of which is taken in conjunction with Action
I.1 when the OPRM Upscale trip capability is not maintained.

The Automated BSP Scram Region is designed to avoid reactor instability by automatically
tripping the reactor, thereby preventing entry into the region of the power-flow map that is
susceptible to reactor instability. The reactor trip is initiated by the modified APRM flow-biased
scram setpoints for flow reduction events that would have terminated in the Manual BSP

Region I. The Automated BSP Scram Region ensures an early scram and SLMCPR protection
(Ref. 20).

The BSP Boundary defines an operating domain where potential instability events can be
effectively addressed by the specified BSP manual operator actions. The BSP Boundary is
constructed such that the immediate final statepoint for a flow reduction event initiated from this
boundary and terminated at the core natural circulation line (NCL) would not exceed the Manual
BSP Region I stability criterion. Potential instabilities would develop slowly as a result of the
feedwater temperature transient (Ref. 20).

The Completion Time of 12 hours to complete the specified actions is reasonable, based on
operational experience, to reach the specified condition from full power conditions in an orderly
manner and without challenging plant systems.

L3

Based on engineering judgment, the likelihood of an instability event that could not be
adequately handled by the alternate methods during a 120-day period is negligible. The 120-day
period is intended to allow for the case where limited design changes or extensive analysis might
be required to understand or correct some unanticipated characteristic of the instability detection
algorithms or equipment. Correction of the instability detection algorithms or equipment can
include post-modification testing, during a reactor startup and/or shutdown, to establish
operability. This action is not intended and was not evaluated as a routine alternative to
returning failed or inoperable equipment to OPERABLE status. Correction of routine equipment



failure or inoperability is expected to normally be accomplished with the Completion Times
allowed for Conditions A and B.

If the required channels are not returned to an OPERABLE status within 120 days, the
requirements of Specification 5.6.7 are followed. Since Backup Stability Protection is intended
as a temporary means to protect against thermal-hydraulic instability events, the reporting
requirements of Specification 5.6.7 document the corrective actions and schedule to restore the
required channels to an OPERABLE status.



RPS Instrumentation
B3.3.1.1

BASES

ACTIONS frcredy

methsds procedures require operating outside a “restricted zone" in th
power-flow map and manual operator action to scram the plant if cgaain
predefined nts occur. The 12-hour allowed Completion Timg-Aor
Required ActiofN\] is based on engineering judgment to allpw orderly

Cumi»'hu c 0{ ransition to the alteYqate methods while limiting the peripd of time during

4 wwhich no automatic or rnate detect and suppressfip capability is
replacewewt wr formally in place. Based ointhe small probability efan instability event
Iuseet o beeurring at all, the 12 hours iSNydged to be edsonable.

his Required Action is intended to allgwContinued plant operation under
imited conditions when an unanticipatethequipment design or instability
Hetection algorithm problem cays€s OPR scale Function inoperability
n all APRM channels. This Réquired Action is"gt intended and was not
bvaluated as a routine aljefnative to return failed oNgoperable equipment
o OPERABLE statu orrection of routine equipment{ailure or
noperability is expé€cted to be accomplished within the cotpletion times
hllowed for Reeflired Actions for Condition A. The alternate hod to
Hetect angguppress oscillations implemented in accordance with™h is
ntendgd to be applied only as long as is necessary to implement
bopréctive action to resolve the unanticipated equipment design or

lom
o

SURVEILLANCE As noted at the beginning of the SRs, the SRs for each RPS
REQUIREMENTS instrumentation Function are located in the SRs column of
Table 3.3.1.1-1.

The Surveillances are modified by a Note to indicate that 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. 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. 11, 15, and 16) assumption
of the average time required to perform channel Surveillance.

{continued)
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR_3.3.1.1.11 (continued)

REQUIREMENTS
The APRM CHANNEL FUNCTIONAL TEST covers the APRM channels
(including recirculation flow processing - applicable to Function 2.b and
the auto-enable portion of Function 2.f only), the 2-OQut-Of-4 Voter
channels, and the interface connections into the RPS trip systems 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 3.3.1.1.11 is based on the reliability analyses of References 15

and 16.
CD\ (NOTE: The actual voting logic of the 2 Out—Of—4 Voter Functlon is tested

aspartofSR331115_f ~

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.

A second Note is provided for Functions 2.b and 2.f that clarifies that the
CHANNEL FUNCTIONAL TEST for Functions 2.b and 2.f includes testing
of the recirculation flow processing electronics, excluding the flow
transmitters.

SR 3.3.1.1.13

A CHANNEL CALIBRATION is a complete check of the instrument loop
and the sensor. This test verifies that 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. The CHANNEL CALIBRATION for
Functions 5 and 8 should consist of a physical inspection and actuation of
the associated position switches.

Note 1 states that neutron detectors are excluded from CHANNEL
CALIBRATION because they are passive devices, with minimal drift, and
because of the difficulty of simulating a meaningful signal. Changes in
neutron detector sensitivity are compensated for by performing the 7 day

(continued)
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RPS Instrumentation
B 3.3.1.1

BASES

SURVEILLANCE SR 3.3.1.1.17 (continued)

REQUIREMENTS
The 24 month Frequency is consistent with the BNP refueling cycle and is
based upon plant operating experience, which shows that random failures
of instrumentation components causing serious response time
degradation, but not channel failure, are infrequent occurrences.

SR 3.3.1.1.18

The APRM Simulated Thermal Power—High Function (Function 2.b) uses
drive flow to vary the trip setpoint. The OPRM Upscale Function
(Function 2.f) uses drive flow to automatically enable or bypass the OPRM
Upscale trip output to RPS. Both of these Functions use drive flow as a
representation of reactor core flow. SR 3.3.1.1.13 assures that the drive
flow transmitters and processing electronics are calibrated. This SR
adjusts the recirculation drive flow scaling factors in each APRM channel
to provide the appropriate drive flow/core flow alignment.

The Frequency of once within 7 days after reaching equilibrium conditions
following a refueling outage is based on the expectation that any change
in the core flow to drive flow functional relationship during power operation
would be gradual and the maintenance on the Recirculation System and
core components which may impact the relationship is expected to be
performed during refueling outages. The 7 day time period after reaching
equilibrium conditions is based on plant conditions required to perform the
test, engineering judgment of the time required to collect and analyze the
necessary flow data, and engineering judgment of the time required to
enter and check the applicable scaling factors in each of the APRM
channels. The 7-day time period after reaching equilibrium conditions is
acceptable based on the relatively small alignment errors expected, and
the margins already included in the APRM Simulated Thermal Power—
High and OPRM Upscale Function trip-enable setpoints.

SR 3.3.1.1.19

(continued)
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RPS Instrumentation

B 3.3.1.1
BASES
SURVEILLANCE , 3-3-++49(continued)
REQUIREMENTS
APRM lated Thermal Power and recirculation drive flow. Oth

surveillances ure that the APRM Simulated Thermal Powgednd
recirculation drive properly correlate with THERMA WER
SR 3.3.1.1.3) and coréMlow (SR 3.3.1.1.18), respeciiwely.

n any auto-enable setpoint is conservatiye{i.e, the OPRM Upscale
rip is bypassed when APRM Simulated Hiermal Power > 25% and
recirculation drive flow < 60%), the e affected channel is considered
noperable for the OPRM Upsgaié Function. “Alternatively, the OPRM

| pscale trip auto-enable_sefpoint(s) may be adju to place the channel
In a conservative copelffion (not bypassed). If the OPRM Upscale trip is
blaced in the ngtBypassed condition, this SR is met and t hannel is
Considere ERABLE.

I he Ffequency of 24 months is based on engineering judgment and

nic
TTOTRST

REFERENCES 1 UFSAR, Section 7.2.

2 UFSAR, Chapter 15.0.
3. UFSAR, Section 7.2.2.
4

NEDC-32466P, Power Uprate Safety Analysis Report for
Brunswick Steam Electric Plant Units 1 and 2, September 1995.

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

NEDQ-23842, Continuous Control Rod Withdrawal in the Startup
Range, April 18, 1978.

UFSAR, Section 5.2.2,
UFSAR, Appendix 5.2A.
UFSAR, Section 6.3.1.
(continued)
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RPS Instrumentation

B 3.3.1.1
BASES
REFERENCES 10. P. Check (NRC) letter to G. Lainas (NRC), BWR Scram
(continued) Discharge System Safety Evaluation, December 1, 1980.

11. NEDC-30851-P-A, Technical Specification Improvement Analyses
for BWR Reactor Protection System, March 1988.

12. MDE-81-0485, Technical Specification Improvement Analysis for
the Reactor Protection System for Brunswick Steam Electric Plant,
Units 1 and 2, April 1985.

uf)Pr‘eS.S

J
¥
Y
R RN 13.  UFSAR, Table 7.2.1-3.
v 3 *3_7 14. NEDO-32291-A, System Analyses for the Elimination of Selected
KP) ke ;,’ Response Time Testing Requirements, October 1995.
3 S 15. NEDC-32410P-A, Nuclear Measurement Analysis and Control
v g (g Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus
P £ Option 1l Stability Trip Function, October 1995.
2 (.g 2 16. NEDC-32410P-A, Supplement 1, Nuclear Measurement Analysis
A . "{5 and Control Power Range Neutron Monitor (NUMAC PRNM)
5 ,,?. El Retrofit Plus Option Il Stability Trip Function, November 1997.
Qﬁ_‘ g s 17. NEDO-31960-A, BWR Owners' Group Long-Term Stability
& &\; > Solutions Licensing Methodology, November 1995.
2 L 0 8 18. NEDO-31960-A, Supplement 1, BWR Owners' Group Long-Term
o % Y < Stability Solutions Licensing Methodology, November 1995.
!
g; 3 I 37 19. NEDOQ-32465-A, BWR Owners' Group Long-Term Stability Detect
) 54 and Suppress Solutions Licensing Basis Methodology and Reload
U ?)-S 3 Applications, August 1996.
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(continued)
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B 3.3.1.1

BASES

REFERENCES
(continued)
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Recirculation Loops Operating

B34.1
BASES
APPLICABLE A plant specific LOCA analysis has been performed assuming only one
SAFETY ANALYSES operating recirculation loop. This analysis has demonstrated that, in the
(continued) 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, without the requirement to modify the APLHGR

analyzed limits between two-recirculation drive flow loop operation and
operation with only one loop. The APRM channel subtracts the AW value
from the measured recirculation drive flow to effectively shift the limits and
uses the adjusted recirculation drive flow value to determine the APRM
Simulated Thermal Power—High Function trip setpointj

§’ + requirements (Ref. 3). However, the COLR may require APLHGR limits
< S ’J to restrict the peak clad temperature for a LOCA with a single
\g j - recirculation loop operating below the corresponding temperature for both
g_ﬁ é loops operating.
e The transient analyses of Chapter 15 of the UFSAR have also been
o j N performed for single recirculation loop operation (Ref. 3) and demonstrate
L ¥ % A sufficient flow coastdown characteristics to maintain fuel thermal margins
Y % v during the abnormal operational transients analyzed without the
7 requirement to modify the MCPR requirements. During single
% g752) recirculation loop operation, modification to the Reactor Protection
v 3 & C\z__ System (RPS) average power range monitor (APRM) Simulated Thermal
~2 Power—High Allowable Value is required to account for the different
vy A
39

olLoEYe
1S nat a/

’?
%
e

~———

Recirculation loops operating satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii) (Ref. 4).

LCO Two recirculation loops are normally required to be in operation with their
recirculation pump speeds 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. 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)"), MCPR limits
(LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)"), and APRM
Simulated Thermal Power—High Allowable Value (LCO 3.3.1.1), as

{continued)
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Recirculation Loops Operating

B 341
%hzr%ELLLH1(2Pen¢fhfaEﬁgb;:i;;;€>
BASES / —
LCO applicatal_gjnust be applied to allow continued operation. The COLR
(continued) defines adjustments or modifications required for the APLHGR and

MCPR limits for the current operating cycle.

APPLICABILITY 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 A1

With the requirements of the LCO not met, the recirculation loops must be
restored to operation with matched recirculation pump speeds within

6 hours. A recirculation loop is considered not in operation when the
pump in that loop is idle or when the difference in pump speeds of the two
recirculation pumps is greater than the match criteria. The loop with the
lower recirculation pump speed must be considered not in operation.
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 fo restore
the inoperable loop to operating status.

Alternatively, if the single loop requirements of the LCO are applied to
operating limits and RPS setpoints, as applicable, operation with only one
recirculation loop would satisfy the requirements of the LCO and the initial
conditions of the accident sequence.

The 6 hour Completion Time is based on the low probability of an
accident occurring during this time period, on a reasonable time to
complete the Required Action (i.e., reset the applicable limits or setpoints
for single recirculation loop operation), and on frequent core monitoring
by operators allowing abrupt changes in core flow conditions to be quickly
detected.

(continued)
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Recirculation Loops Operating
B 34.1

BASES

SURVEILLANCE SR 3.4.1.1 (continued)

REQUIREMENTS
speed conservatively equates to the 10% match criterion in terms of
recirculation loop flow. The generator speed associated with the
recirculation pump motor-generator set may be used to measure
recirculation pump speed.

The match criteria are measured in terms of the percent difference
between recirculation pump speeds. If the difference between the
recirculation pump speeds exceeds the match criteria, the loop with the
lower recirculation pump speed is considered not in operation. The SR is
not required when both loops are not in operation since the match criteria
are meaningless during single loop or naturai circulation operation. The
Surveillance must be performed within 24 hours after both loops are in
operation. The 24 hour Frequency is consistent with the Surveillance
Frequency for jet pump OPERABILITY verification and has been shown
by operating experience to be adequate to detect off normal recirculation
pump speeds in a timely manner.

REFERENCES 1. UFSAR, Section 5.4.1.3.
UFSAR, Chapter 15.
NEDC-31776P, Brunswick Steam Electric Plant Units 1 and 2
Single Loop Operation, February 1990.
4. 10 CFR 50.36(c)(2)(ii).
/,.-—-—b

S. NEDBC- 330&3F, Safet F)r\al S5 ﬁ?ﬁov-t fov Brunseoick
Steam Glectv—:c. Plaws Uvu‘és | ned & Mayimen
Evtevoled, Loact l-ine Livtit 97\4136:5 P/z)«’ Navember J002,
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SRVs
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B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.3  Safety/Relief Valves (SRVs)

BASES

BACKGROUND The ASME Boiler and Pressure Vessel Code requires the reactor
pressure vessel be protected from overpressure during upset conditions
by self-actuated safety valves. As part of the nuclear pressure relief
system, the size and number of SRVs are selected such that peak
pressure in the nuclear system will not exceed the ASME Code limits for
the reactor coolant pressure boundary (RCPB).

The SRVs are located on the main steam lines between the reactor
vessel and the first isolation valve within the drywell. The SRVs can
actuate by either of two modes: the safety mode or the relief mode
(However, for the purposes of this LCO, only the safety mode is required).
In the safety mode (or spring mode of operation), the spring loaded pilot
valve opens when steam pressure at the valve inlet overcomes the spring
force holding the pilot valve closed. Opening the pilot valve allows a
pressure differential to develop across the main valve piston and opens
the main valve. This satisfies the Code requirement.

Each SRV discharges steam through a discharge line to a point below the
minimum water level in the suppression pool. The SRVs that provide the
relief mode are the Automatic Depressurization System (ADS) valves.
The ADS requirements are specified in LCO 3.5.1, "ECCS—Operating.”

APPLICABLE The overpressure protection system must accommodate the most
SAFETY ANALYSES severe pressurization transient. Evaluations have determined that the
most severe{fansiendis the closure of all main steam isolation valves
(MSIVs), followed by reactor scram on high neutron flux {i.e., failure of the
direct scram associated with MSIV position) (Ref. 1). For the purpose of
the analyses, 9 SRVs are assumed to operate in the safety mode. The
analysis results demonstrate that the design SRV capacity is capable of
maintaining reactor pressure below the ASME Code limit of 110% of
vessel design pressure (110% x 1250 psig = 1375 psig).

{continued)

Brunswick Unit 1 B 3.4.3-1 Revision No.“s?/l



SRVs
B34.3

BASES

APPLICABLE
SAFETY ANALYSE
(continued)

Eeplace wrth
Tusert 3

From an overpressure standpoint, the design basis events are bounded
by the overpressurization associated with the ATWS event described
above. Reference 3 discusses additional events that are expected to

actuate the SRVs.

SRVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 4).

2 -hThe
requirements of this LCO are applicable only to the capability of the SRVs
to mechanically open to relieve excess pressure when the lift setpoint is
exceeded (safety function).

The SRV setpoints are established to ensure that the ASME Code limit on
peak reactor pressure is satisfied. The ASME Code specifications require
the lowest safety valve setpoint to be at or below vessel design pressure
(1250 psig) and the highest safety valve to be set so that the total
accumulated pressure does not exceed 110% of the design pressure for
overpressurization conditions. These setpoints also ensure that in the
event of an ATWS, the reactor pressure remains below the ATWS limit of
1500 psig. The transient evaluations in the UFSAR involving the safety
mode are based on these setpoints, but also include the additional
uncertainties of £ 3% of the nominal setpoint drift to provide an added
degree of conservatism.

e = —

Operation with fewer valves OPERABLE than specified, or with setpoints
outside the ASME limits, could result in a more severe reactor response
fo a transient than predicted, possibly resulting in the ASME Code limit on
reactor pressure being exceeded.

APPLICABILITY In MODES 1, 2, and 3, all required SRVs must be OPERABLE, since
considerable energy may be in the reactor core and the limiting design
basis transients are assumed to occur in these MODES. The SRVs may

{continued)
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Insert 3

For overpressuization associated with an ATWS event initiated from within the MELLLA
Operating Region, 10 SRVs operated in the safety mode will maintain reactor pressure below the
ASME Section III Code Service Level C limits of 1500 psig (Ref. 2). For overpressuization
associated with an ATWS event initiated from within the MELLLA+ Operating Region, 11
SRVs operated in the safety mode will maintain reactor pressure below the ASME Section III
Code Service Level C limits (Ref. 6). However, to bound potential surveillance test results, this
MELLLA+ case assumed a 10% setpoint drift on a limiting SRV. The results showed that the
vessel overpressure criterion was met with this configuration.

Insert 4

This LCO helps to ensure that the acceptance limit of 1375 psig is met during the Design Basis
Event and the acceptance limit of 1500 psig is met during an ATWS event.

Insert 5

The safety function of 11 SRVs are required to be OPERABLE to satisfy the assumptions of the
safety analysis when operating within the MELLLA+ Operating Region; the safety function of
10 SR Vs are required to be OPERABLE to satisfy the assumptions of the safety analysis when
operating within the MELLLA Operating Region (Refs. 1, 2, 3, and 6).



BASES

SRVs
B343

APPLICABILITY
(continued)

be required to provide pressure relief to discharge energy from the core
until such time that the Residual Heat Removal (RHR) System is capable
of dissipating the core heat.

In MODE 4, decay heat is low enough for the RHR System to provide
adequate cooling, and reactor pressure is low enough that the
overpressure limit is unlikely to be approached by assumed operational
transients or accidents. In MODE 5, the reactor vessel head is unbolted
or removed and the reactor is at atmospheric pressure. The SRV
function is not needed during these conditions.

ACTIONS

Replace with
Insect &

SURVEILLANCE
REQUIREMENTS

SR 3.4.3.1

This Surveillance requires that the required 10 SRVs will open at the
pressures assumed in the safety analysis of References 1, 2, and 3. The
demonstration of the SRV safety function lift settings must be performed
during shutdown, since this is a bench test, in accordance with the
Inservice Testing Program. The lift setting pressure shall correspond to
ambient conditions of the valves at nominal operating temperatures and
pressures.

SR 3.4.3.2

A manual actuation of each required SRV is performed to verify that,
mechanically, the valve is functioning properly and no blockage exists in
the valve discharge line. This can be demonstrated by the response of

(continued)
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Insert 6

In order to ensure that the reactor pressure remains below the ATWS transient limit of 1500 psig,
for events initiated while in the MELLLA+ Operating Region, 11 SRVs must be OPERABLE.

If the safety function of one SRV is inoperable, the plant must be brought to a condition in which
the LCO does not apply. To achieve this status, the plant must exit the MELLLA+ Operating
Region, as defined in the COLR, within 12 hours. The allowed Completion Time is reasonable
to reach required plant conditions from full power conditions in an orderly manner and without
challenging plant systems.

Insert 7

B.l1 and B.2

If the safety function of two or more SRVs is inoperable, a transient may result in the violation
of reactor vessel pressure ASME Code limits regardless of the Operating Region from which the
event initiated. As such, the plant must be brought to MODE 3 within 12 hours and to MODE 4
within 36 hours. The allowed Completion Times are reasonable, based on operating experience,
to reach required plant conditions from full power conditions in an orderly manner and without
challenging plant systems.



SRVs
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BASES

SURVEILLANCE SR 3.4.3.2 (continued)

REQUIREMENTS
the turbine control valves or bypass valves, by a change in the measured
steam flow, or by any other method suitable to verify steam flow.
Adequate reactor steam dome pressure must be available to perform this
test to avoid damaging the valve. Sufficient time is therefore allowed after
the required pressure is achieved to perform this test. Adequate pressure
at which this test is fo be performed, to avoid damaging the valve, is
945 psig. Plant startup is allowed prior to performing this test because
valve OPERABILITY and the setpoints for overpressure protection are
verified, per ASME Code requirements, prior to valve installation.
Therefore, this SR is modified by a Note that states the Surveillance is not
required to be performed until 12 hours after reactor steam pressure is
adequate to perform the test. The 12 hours allowed for manual actuation
after the required pressure is reached is sufficient to achieve stable
conditions for testing and provides a reasonable time to complete the SR.
If a valve fails to actuate due only to the failure of the solenoid but is
capable of opening on overpressure, the safety function of the SRV is
considered OPERABLE.

The 24 month Frequency was developed based on the SRV tests
required by the ASME Boiler and Pressure Vessel Code, Section Xl

(Ref. 5). Operating experience has demonstrated that these components
will usually pass the Surveillance when performed at the 24 month
Frequency. Therefore, the Frequency was concluded to be acceptable
from a reliability standpoint.

REFERENCES

-

UFSAR, Section 5.2.2.2.

2. NEDC-32466P, Power Uprate Safety Analysis Report for
Brunswick Steam Electric Plant Units 1 and 2, Supplement 1,
March 1996.

3. UFSAR, Chapter 15.
10 CFR 50.36(c)(2)(ii).
5. ASME, Boiler and Pressure Vessel Code, Section XI.
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List Of Regulatory Commitments

The following table identifies those actions committed to by Carolina Power & Light Company,
now doing business as Progress Energy Carolinas, Inc. (PEC) in this document. Any other
statements 1in this submittal are provided for information purposes and are not considered to be
regulatory commitments. Please direct questions regarding these commitments to the

Manager - Support Services at the Brunswick Steam Electric Plant.

Commitment Schedule

1. None N/A




