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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION REGARDING
REQUEST FOR LICENSE AMENDMENTS - EXTENDED POWER UPRATE
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Ladies and Gentlemen:

On August 9, 2001 (Serial: BSEP 01-0086), Carolina Power & Light (CP&L) Company
requested a revision to the Operating Licenses (OLs) and the Technical Specifications for the
Brunswick Steam Electric Plant (BSEP), Units 1 and 2. The proposed license amendments
increase the maximum power level authorized by Section 2.C.(1) of OLs DPR-71 and
DPR-62 from 2558 megawatts thermal (MW1t) to 2923 MWt. Subsequently, on November 7,
2001, the NRC provided an electronic version of a Request For Additional Information
(RAI) concerning the probabilistic safety assessment (PSA) evaluation performed in support
of the BSEP extended power uprate. Enclosure 1 provides the response to this RAL
Enclosure 2 contains the PSA evaluation.

Please refer any questions regarding this submittal to Mr. David C. DiCello,
Manager - Regulatory Affairs, at (910) 457-2235.

Sincerely,

MAT/mat

PC. Box 10429
Southport, NC 28461 J\

7> 910.457.2496
F> 910.457.2803
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Enclosures:
1. Response to Request For Additional Information (RAI) 6
2. Identification of Risk Implications Due to Extended Power Uprate at Brunswick

John S. Keenan, 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.

Notary (Seal)

My commission expires: ///Q y /g 2 005
7
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CC:

U. S. Nuclear Regulatory Commission, Region II
ATTN: Dr. Bruce S. Mallett, Regional Administrator
Sam Nunn Atlanta Federal Center

61 Forsyth Street, SW, Suite 23T85

Atlanta, GA 30303-8931

U. S. Nuclear Regulatory Commission

ATTN: Mr. Theodore A. Easlick, NRC Senior Resident Inspector
8470 River Road

Southport, NC 28461-8869

U. S. Nuclear Regulatory Commission

ATTN: Mr. Donnie J. Ashley (Mail Stop OWFN 8G9)
11555 Rockville Pike

Rockville, MD 20852-2738

U. S. Nuclear Regulatory Commission

ATTN: Mr. Allen G. Hansen (Mail Stop OWFN 8G9)
11555 Rockville Pike

Rockville, MD 20852-2738

U. S. Nuclear Regulatory Commission

ATTN: Mr. Mohammed Shuaibi (Mail Stop OWFN 8H4A)
11555 Rockville Pike

Rockville, MD 20852-2738

Ms. Jo A. Sanford

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

Raleigh, NC 27626-0510

Mr. Mel Fry

Director - Division of Radiation Protection

North Carolina Department of Environment and Natural Resources
3825 Barrett Drive
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BSEP 01-0141
Enclosure 1
Page 1 of 14

ENCLOSURE 1

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION REGARDING
REQUEST FOR LICENSE AMENDMENTS - EXTENDED POWER UPRATE
(NRC TAC NOS. MB2700 AND MB2701)

Response to Request For Additional Information (RAI) 6

Background

On August 9, 2001 (Serial: BSEP 01-0086), Carolina Power & Light (CP&L) Company
requested a revision to the Operating Licenses (OLs) and the Technical Specifications for the
Brunswick Steam Electric Plant (BSEP), Units 1 and 2. The proposed license amendments
increase the maximum power level authorized by Section 2.C.(1) of OLs DPR-71 and DPR-62
from 2558 megawatts thermal (MWt) to 2923 MWt. Subsequently, on November 7, 2001, the
NRC provided an electronic version of a Request For Additional Information (RAI) conceming
the probabilistic safety assessment (PSA) evaluation performed in support of the BSEP extended
power uprate (EPU). The responses to this RAI follow.

Enclosure 2 contains the PSA study (i.e., "Identification of Risk Implications Due to Extended
Power Uprate at Brunswick") which was performed to determine the net impact of EPU on the
BSEP risk profile. The results in the study were generated with the pre-uprate Level 1 and
Level 2/ large early release frequency (LERF) PSA models comprising the BSEP model-of-
record (i.e., designated by CP&L as "MOR 98"). ERIN, who completed the study, and CP&L
subsequently performed additional sensitivities to demonstrate that the risk insights obtained
during the EPU review were not significantly altered by changes that were being considered for
incorporation into the models.

NRC Question 6-1

The licensee has evaluated the impacts of the extended power uprate (EPU) using their current,
pre-uprate probabilistic risk assessment (PRA) model and a revised model to reflect the EPU
plant conditions. The licensee needs to demonstrate that the PRA models are acceptable for this
license amendment and address any weaknesses that have been identified through peer reviews
of the PRA that might affect the results associated with this license amendment. Specifically, the
licensee needs to describe how they assure that the current PRA model reflects the as-built, as-
operated (or to be operated) plant. This description should include if the current PRA has been
through an industry peer review certification process and if so (or if only an independent review
was performed), provide the overall findings of the review (by element) and discuss any
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elements rated low (e.g., less than a 3 on a scale of 1 to 4) or any findings/observations that
potentially affect the sequences impacted by the licensee's proposed EPU.

Response to Question 6-1

The pre-uprate BSEP PSA model was used as the starting point for a study of the risk
implications of EPU at BSEP. Although the request for a license amendment to operate the
BSEP units at higher power levels is not a risk-informed submittal, a risk study was prepared
using the guidance in Regulatory Guide (RG) 1.174, "An Approach for Using Probabilistic Risk
Assessment in Risk-Informed Decisions on Plant-Specific Changes to the Licensing Basis,"
dated July 1998.

Appendix C of Enclosure 2 documents, in detail, the acceptability of the BSEP PSA model for
estimating the risk implications of EPU. It includes information on how the model has been kept
up-to-date to reflect the as-built, as-operated plant. As stated in Appendix C, the BSEP PSA
model and documentation has been maintained living and is routinely updated to reflect the
current plant configuration following refueling outages and to reflect the accumulation of
additional plant operating history and component failure data. The Level 1 and Level 2 BSEP
PSA analyses were originally developed and submitted to the NRC in August 1992, as the
Brunswick Individual Plant Examination (IPE). The BSEP Level 1 PSA models supporting the
IPE were subsequently updated in 1993 and 1996. A full upgrade of the Level 1 PSA models
began in 1998 and was completed in 2000. The Level 2 analysis was fully upgraded in 2001 and
the Level 2 documentation is currently being finalized.

The BSEP PSA model was subjected to the industry peer review certification review during the
week of September 10, 2001. The final report has not yet been received. The draft report has
been received, and provided the following summary level observations:

Overall Assessment: Based on the PSA Peer Review Team review, the PSA can be effectively
used to support applications involving absolute risk determination when combined with
deterministic insights.

Areas Recommended for Enhancement: The principal areas recommended for enhancement
include the following:

e Use of plant specific calculation or support of success criteria on individual
systems,

e Elimination of some apparent conservatisms in assumed equipment performance
and quantitative characterization,

¢ Development of model/software to achieve a lower truncation limit than currently
used, and

¢ Performance of a search for plant unique uncertainties and the associated sensitivity
studies to support the uncertainty ranges.
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Additional Areas Recommended for Enhancement: The certification team identified

65 Level B “Facts and Observations” (F&O's). The Level B F&O's are considered important and
necessary to address, but disposition may be deferred until the next PSA update. These F&O's
are still draft and under review by CP&L. There were no Level A F&O's. There were six
strengths identified.

The following table, extracted from the draft report, provides the element grades assigned to the
BSEP PSA.

SUMMARY OF GRADE ASSIGNMENTS BY PSA ELEMENT:
DISTRIBUTION BY GRADE FOR SUB-ELEMENTS

. ) Number of Individual
PSA Certification Total Summary Average Sub-elements by Grade
Areas Reviewed Reviewed Grade Grade
1 2 3 4

Initiating Events 21 3 2.95 0 2 18 1
Accident Sequences Evaluation 24 3 2.88 0 3 21 0
Thermal Hydraulic Analysis 9 2 2.44 0 5 4 0
Systems Analysis 26 3 3.15 0 3 16 7
Data Analysis 20 3 3.00 0 3 14 3
Human Reliability Analysis 28 3 3.04 0 2 23 3
Dependency Analysis 14 3 3.14 0 1 10 3
Structural Response 11 3 2.91 0 2 g 1
Quantification and Results 28 3 3.03 0 3 21 4
Interpretation
Containment Performance 27 3 3.19 0 0 22 5
Analysis
Maintenance and Update Process 15 3 3.13 0 2 9 4

TOTAL 223 - - 0 26 166 31

PERCENT 100% - - 0% 11.7% 74.4% 14%

The only element that received a summary grade lower than "3" from the certification team was
"Thermal Hydraulic Analysis." This was an area in which the team believed that attention was
merited to reduce identified conservatism in the existing success criteria and data of the BSEP
PSA models. This was also a recognized area for improvement by CP&L and measures were
already being taken to generate more Level 1 and Level 2 supporting thermal-hydraulic analyses
for BSEP and to link these results into the risk models. The risk study performed for the BSEP
EPU was based upon some of the thermal hydraulic analyses being generated with the MAAP
code as described in Appendix A of Enclosure 2.
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NRC Question 6-2

Please provide a breakdown, by initiating event, of the current (pre-uprate) and post-uprate core
damage frequency (CDF) and large early release frequency (LERF) contribution.

Response to Question 6-2

The risk study that was performed was very broad in scope and addressed the proposed EPU
using the best-available information on planned plant modifications and operating conditions.
Sensitivity analyses were performed to ensure that the risk estimate conclusions would not
change within a range of expected final plant configurations. The BSEP PSA models have not
yet been updated to reflect the EPU; the update will take place on a schedule commensurate with
modification implementation for each Brunswick unit’s power uprate and the expected usage of
the PSA models.

Table 1 compares the pre-uprate initiating event contribution to CDF and LERF to the
contributions in the base case of the EPU risk study.

NRC Question 6-3

Are there any plant modifications being implemented as part of, or in parallel with, the EPU
modifications that are associated with equipment actuation or plant scram logic or equipment
setpoints that could impact the frequency of reactor scrams? If so, please identify these
modifications/impacts and describe how these potential impacts have been considered in
determining the change in risk associated with the licensee's proposed EPU.

Response to Question 6-3

Refer to Table 3.4-1 of Enclosure 2 for a discussion of modifications evaluated as part of the
EPU PSA review. There are no additional modifications, to be performed in parallel with EPU,
which have not been appropriately addressed in the EPU PSA review.

NRC Question 6-4

During plant normal or expected conditions (e.g., following a turbine trip) for the EPU plant
configuration is there any equipment being operated beyond its name plate specifications (e.g.,
main transformer), operating ranges, or limits? If so, please identify the equipment that may be
operated beyond its design limits, etc. and describe how these potential impacts have been
considered in determining the change in risk associated with the licensee's proposed EPU.

Response to Question 6-4

It is not currently expected that any safety-related equipment will be operated beyond the
nameplate specifications, operating ranges, or limits as a result of EPU. Modifications will be
installed on certain equipment (e.g. High Pressure turbine replacement, main transformer
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replacement, generator rewind, etc.) to extend the ratings of certain equipment to bound EPU
conditions. A listing of the anticipated modifications was provided in Enclosure 2 to the BSEP
EPU license amendment request (Serial: BSEP 01-0086, dated August 9, 2001). As part of the
EPU evaluation, it was determined that parameters for some non-safety, balance-of-plant (BOP)
equipment may exceed original design values, as detailed below.

1. The pressure and/or temperature in some BOP piping (e.g. heater drain piping) could
slightly exceed the conservative design pressures/temperatures from the original
specification. An initial code evaluation of these components has confirmed their
acceptability, and there is no impact on plant risk.

2. The flow velocities in the 3'd, 4“‘, and 5™ point feedwater heaters, which are not replaced as
part of EPU, may marginally exceed original design values and Heat Exchanger Institute
(HEI) recommendations. Although these slightly higher velocities have the potential to
increase tube vibration, there is no expected increase in plant risk. The material condition of
these feedwater heaters is monitored periodically by the thermal performance program and
eddy current testing.

3. The motors for condensate and condensate booster pumps were shown, by analysis, to
encroach on the nameplate ratings under full EPU conditions. These pump motors will be
monitored during the initial uprate cycle to trend available margin. Appropriate equipment
modifications and/or evaluations will be completed based on this trending to ensure
component reliability. BSEP is maintaining a Condensate System configuration which
includes a standby condensate and condensate booster pump, with auto-start logic, under full
EPU conditions. No increase in plant risk is anticipated.

The performance of other power sensitive plant systems/equipment will be monitored as part of
the EPU testing program to ensure acceptable performance and reliability.

NRC Question 6-5

Appendix A of Regulatory Guide (RG) 1.174 refers to the need for the use of importance
measures (e.g., Fussell-Vesely (F-V)) to be a function of the base case CDF and LERF rather
than being a fixed value for all plants and states further that the licensee should demonstrate how
the chosen criteria are related to, and conform with, the acceptance guidelines described in this
document [RG 1.174]. The licensee's submittal indicates that important operator actions are
defined as those that have a F-V importance measure greater than 5E-3. How does this value
relate to the acceptance guidelines of RG 1.174?7 Are there any operator actions that have not
been evaluated in the licensee's submittal, that if assumed failed, would increase the CDF by
more than 1E-6/year or LERF by more than 1E-7/year? If so, please identify and address these
additional operator actions.
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Response to Question 6-5

A detailed discussion of the operator actions assessed in the BSEP EPU risk study is found in
Tables 4.1-8 and 5.1-1 of Enclosure 2. Table 4.1-8 summarizes the assessment of the operator
actions explicitly reviewed in support of this analysis. The operator actions identified for
explicit review were selected based on the following criteria:

1. F-Vimportance greater than 5SE-3, as assessed by the BSEP PSA, or

2. Time critical (i.e., less than 30 minutes available) action

Twenty-six operator actions of highest importance in the PSA (i.e., F-V importance greater than
5E-3) were identified; and an additional 16 time critical Human Error Probabilities (HEPs) (i.e.,
less than 30 minutes available for operator action) were identified.

The F-V importance of operator actions was considered an appropriate measure for deciding
which operator actions required further review for impact from EPU. A F-V importance of 5E-3
1s the value used to identify high-safety significant equipment in the Maintenance Rule; that
value was recommended in the NUMARC 93-01 guidance document and endorsed in RG 1.160,
"Monitoring the Effectiveness of Maintenance at Nuclear Power Plants," Revision 1, dated
January 1995. A F-V importance of 5E-3 was judged appropriate for this study.

Risk Achievement Worth (RAW) is not considered an applicable measure in this case since there
are no operator actions currently credited in the model that would be precluded as a result of the
EPU. The assumption that an operator action completely fails as a measure of that action's
importance would be overly conservative. For example, a RAW importance measure of 2.0 is
frequently used in Maintenance Rule as a screening criterion. However, for a plant with a
nominal CDF of 5E-5, a RAW of only 1.02 would result in exactly a 1E-6 change in risk. Thus,
the suggested approach is not the appropriate screen for assessing operator action importances in
this case.

NRC Question 6-6

The individual plant examination (IPE) safety evaluation report (SER) identifies a number of
important operator actions, many, but not all, of which the licensee has identified in this
submittal. Specifically, not addressed are: failure to recover offsite power, failure to initiate
suppression pool cooling, and failure to vent or control venting. Please also address how the
EPU potentially impacts each of these important operator actions, the time available for
performing these actions, and their associated human error probability (HEP).

Response to Question 6-6

Important operator actions, the time available for performing key actions, and whether HEP
recalculation is necessary are assessed in Section 4.1.6 and associated Table 4.1-8 of
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Enclosure 2. The specific actions for failure to recover offsite power, failure to initiate
suppression pool cooling, and failure to vent or control venting are addressed.

NRC Question 6-7

The submittal addresses SLC initiation at 4 minutes, which is typically identified in other boiling
water reactor (BWR) PRAs as early initiation, but does not address a late SLC initiation (e.g., at
about 15 minutes to 20 minutes). Does the licensee's PRA model differentiate between early and
late initiation of the standby liquid control (SLC) system? If so, please address how the late SLC
initiation is affected by the EPU conditions, the time available for performing this late action,
and the associated HEP.

Response to Question 6-7

The BSEP PSA does not differentiate between early and late SLC System initiation. A single
four minute time frame SLC HEP event is modeled. This is consistent with the Emergency
Operating Procedures and is conservative in that the additional opportunity to ensure SLC
injection success is not credited.

NRC Question 6-8

The submittal addresses some operator actions by stating that the EPU action timing is bounded
by the timing used in the current, pre-uprate PRA. However, the HEP values are not presented
for these actions. Please provide the HEPs for the following identified core cooling for loss of
injection transients, early SL.C injection, and inhibiting the Automatic Depressurization System
(ADS). Also, please provide the times available and associated HEPs for performing the RPV
depressurization action after the following events: an anticipated transient without scram
(ATWS), small loss of coolant accident (LOCA), and medium LOCA.

Response to Question 6-8

Section 4.1.6, Table 4.1-8, and Appendix E of Enclosure 2 provide information and describe the
analyses used to determine available action times and HEPs. The report also provides MAAP
studies in Appendix A that were used to support the human reliability analysis. The following
table provides a summary of the requested HEPs.

Summary of HEP Values Associated with Injection and Depressurization Events

Operator Action Description HEP Base HEP EPU

OPER-DILUTE Operator Fails To Preclude Boron 4.3E-2 4.3E-2
(XOP-DILUTE)

‘Washout During Low Pressure Injection
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Summary of HEP Values Associated with Injection and Depressurization Events
Operator Action Description HEP Base HEP EPU
OPER-DEPRESS Operator Fails To Manually Initiate And 6.9E-3 6.9E-3
(XOP-DEPRESS) Align Low-Pressure Systems
OPER-FPS1 Operator Fails To Align Firewater For 9.6E-2 9.6E-2
(XOP-FPS1) Coolant Injection Flow (One Unit)
OPER-LLEVEL1 Operator Fails To Control Lowered Water 1.3E-2 3.1E-2
Level With High Pressure Coolant
(XOP-LLEVEL) Injection (HPCI) During ATWS
OPER-LLEVEL2 Operator Fails To Control Lowered Water 9.1E-3 1.9E-2
Level With Reactor Core Isolation
(XOP-LLEVEL2) Cooling (RCIC) During ATWS
XOP-COM2-15 Operator Fails To Control Lowered Water 4.8E-3 1.0E-2
Level With RCIC During ATWS And
Fails To Preclude Boron Washout During
Low Pressure Injection
OPER-INHIBITADS Operator Fails To Inhibit ADS During 3.5E-3 3.5E-3
(XOP-INHIBITADS) ATWS
OPER-SPCATWS Operator Fails To Initiate Suppression 5.0E-2 5.0E-2
(XOP-SPCATWS) Pool Cooling During An ATWS
OPER-WVDHR Operator Fails To Initiate Wetwell 1.5E-3 1.5E-3
(XOP-WVDHR) Venting For Decay Heat Removal
OPER-FWS-INJ Operator Fails To Properly Control 1.7E-2 1.7E-2
(XOP-FWS-INJ) Condensate Injection Flow Rate
XOP-COM2-09 Operator Fails To Align Firewater For 9.4E-3 9.4E-3
Coolant Injection Flow (One Unit) And
Fails To Properly Control Condensate
Injection Flow Rate
OPER-SLCS Operator Fails To Initiate SLC System 1.5E-3 1.5E-3
(XOP-SLCS)
XOP-COM2-12 Operator Fails To Initiate Suppression 9.1E-3 9.1E-3
Pool Cooling During An ATWS And Fail
To Preclude Boron Washout During Low
Pressure Injection
XOP-COM2-13 Operator Fails To Inhibit ADS During 1.8E-3 1.8E-3

ATWS And Fails To Preclude Boron
Washout During Low Pressure Injection
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Summary of HEP Values Associated with Injection and Depressurization Events

Operator Action Description HEP Base HEP EPU

XOP-COM2-14 Operator Fails To Control Lowered Water 7.0E-3 1.6E-2
Level With HPCI During ATWS And
Fails To Preclude Boron Washout During
Low Pressure Injection

OPER-SWRHR-C Operator Fails To Locally Close The 0.01 0.01
Service Water (SW) Valves For

(XOR-SWRHR-C) Feedwater (FW) Injection

OPER-SWRHR-O Operator Fails To Locally Open The 0.01 0.01
Discharge Valves For Residual Heat

(XOR-SWRHR-0) Removal (RHR) Injection

OPER-CSTSWAP Operator Fails To Manually Swap RCIC 0.3 0.3
Suction Source Given Loss Of
Condensate Storage Tank (CST) Suction

OPER-FPS2 Operator Fails To Align Firewater For 0.3 0.3
Coolant Injection Flow (Both Units)

OPER-MANECCS Operator Fails To Manually Initiate And 0.3 0.3

Align Emergency Core Cooling System
(ECCS)

NRC Question 6-9

Based on other BWR PRAs, the timing for level control actions during an ATWS is typically
between 10 minutes and 20 minutes, but the licensee's submittal indicates a time of
approximately 30 minutes for this action under the most severe ATWS scenarios. Further, Table
10-3 (pages 10-21 and 10-22) identifies these operator actions as those that were changed for the
EPU PRA model, but does not identify the specific times involved. For each operator action,
please include the change in time available from the current, pre-uprate condition to the EPU
conditions and describe why the time available for performing these actions would exceed 20

minutes.

Response to Question 6-9

The timing for level control actions depends on many conditions, including the severity of the
initial transient, the time at which the turbine was tripped, etc. During PSA model development,
it was judged that a reasonable estimate of the operator time to establish appropriate flow
conditions for level control would be approximately 30 minutes for ATWS scenarios. This
timing was specifically evaluated during the EPU risk study, and MAAP analyses were
performed which confirmed the variability of the level control timing during ATWS scenarios.
Section 4.1.6 and associated Table 4.1-8 of Enclosure 2 provide the information requested
regarding pre-uprate and post-uprate operator action times for level control actions during an
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ATWS (i.e., refer specifically to the discussion of OPER-LLEVELI, OPER-LLEVEL2,
XOP-COM2-15, and XOP-COM2-14). This information also includes, in Table 4.1-8, a
discussion of the basis for these action time changes as supported by MAAP analyses. The
applicable MAAP results are provided in Appendix A of Enclosure 2.

NRC Question 6-10

Section 10.5.3.4 (page 10-14) refers to the use of the MAAP computer code to perform thermal
hydraulic calculations associated with operator actions. Was the MAAP code, or any other code,
used to re-evaluate the system success criteria at EPU conditions? Please describe the thermal
hydraulic analysis performed to support the re-evaluation of system success criteria at EPU
conditions.

Response to Question 6-10

Selected system success criteria were evaluated for EPU conditions as described in Section 4.1.2
of Enclosure 2. The thermal hydraulic analysis covered the more important aspects of EPU
conditions as related the success criteria including the impact on timing of core boil-off, Reactor
Pressure Vessel (RPV) inventory makeup, heat load to the suppression pool, blowdown loads,
RPV overpressure margin, Safety Relief Valve (SRV) actuations, and RPV depressurization.
Additional information regarding the impact of EPU on the minimum success criteria during
transient and accident conditions for specific plant system safety functions is provided in

Tables 4.1-2 through 4.1-7 of Enclosure 2. The MAAP code was used in the evaluation of the
system success criteria at EPU conditions. The applicable MAAP results are provided in
Appendix A of Enclosure 2.

NRC Question 6-11

Section 10.5.3.3 (page 10-13) refers to reactor pressure vessel (RPV) injection systems,
including the control rod drive (CRD) system, that were considered marginal in the pre-uprate
configuration as an independent RPV makeup source and also marginal post-uprate and not
adequate in the post-uprate configuration. Were any of these RPV injection systems credited in
the current, pre-uprate PRA and if so, were they also credited in the post-uprate PRA model?
Please identify any of these systems that are credited in the pre-uprate PRA and address how
they were considered in the post-uprate PRA.

Response to Question 6-11

Section 4.1 of the Enclosure 2 discusses the impact of EPU on the pre-EPU PSA success criteria
for the credited RPV injection systems. In Section 4.1.2.2, the success criteria for RPV makeup
are concluded to remain the same for the post-uprate configuration. Both high pressure (i.c.,
including FW, HPCI, and RCIC) and low pressure (i.e., including Low Pressure Coolant
Injection (LPCI), Core Spray (CS), and Condensate) injection systems have more than adequate
flow margin for the post-uprate configuration. Credited RPV injection systems that were



BSEP 01-0141
Enclosure 1
Page 11 of 14

considered marginal in the pre-uprate configuration such as CRD, and SLC for ATWS reactivity
control, are still deemed marginal and are not adequate alone as an independent RPV makeup
source during the initial stages of an accident in the post-uprate configuration. Fire
Protection/Service Water cross-tie injection is credited for level-power control during ATWS
scenarios in both the pre-EPU and EPU risk assessments. The EPU risk assessment also
performs a sensitivity case that removes this credit. Other marginal alternative injection sources
such as Heater Drain, Demineralized Water, and Condensate Transfer are not credited in either
the pre-EPU or EPU risk assessments. Refer to Tables 4.1-2 through 4.1-7 of the Enclosure 2 for
additional information pertaining to the minimum system requirements for RPV injection for
various initiating events.

NRC Question 6-12

Section 10.5.4 (pages 10-15 and 10-16) refers to sensitivity studies that were performed, but does
not provide a description or much discussion of these studies. Please provide a description of the
sensitivity studies performed and the results (i.e., change in CDF and LERF) of each of these
studies, both individually and collectively. In addition, please provide the change in CDF (the
change in LERF was provided) for the collective sensitivity study that includes taking credit for
the single train SLC system modification.

Response to Question 6-12

Section 5.7.1 of Enclosure 2 contains an extensive description and discussion of the sensitivity
studies, including the SLC success criteria. A summary of the specific results regarding CDF
and LEREF is provided in Table 5.7-1.

NRC Question 6-13

The individual plant examination of external events (IPEEE) indicates that a number of seismic
outliers, which were identified either through the A-46 or through the IPEEE processes, were
being resolved. Have all seismic outliers been resolved in such a way to satisfy the IPEEE
assumptions and conclusions that the plant high confidence of a low probability of failure
(HCLPF) is at least at the review level earthquake (RLE) of 0.3g? If not, please identify the
remaining unresolved seismic outliers, the schedule for resolution, a description of the proposed
resolution, and a discussion of the risk implications of the plant at EPU conditions with the
existence of these outliers.

Response to Question 6-13

CP&L has resolved seismic outliers at BSEP. In a letter dated September 11, 1998 (Serial:
BSEP 98-0145), CP&L provided confirmation that all seismic outliers have been resolved. As
committed in Appendix A of the "Brunswick Nuclear Plant IPEEE Submittal Final Report,"
dated June 1995, all seismic outliers (i.e., IPEEE and A-46) were resolved in a manner to satisfy
the IPEEE assumptions and conclusions that the plant HCLPF is a least at the RLE of 0.3g.
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NRC Question 6-14

Section 10.5.4 (page 10-16) provides a discussion on shutdown risk that is very brief. Does the
licensee have a shutdown PRA that has been used to determine the change in shutdown risk
associated with the EPU conditions? If so, please describe how this model was changed to
reflect EPU conditions and evaluated and the results of this evaluation (i.e., change in risk from
current, pre-uprate shutdown risk). This discussion will also need to address the quality of this
shutdown PRA model to assure that the model reflects the shutdown conditions. If a shutdown
PRA is not used, please describe the licensee's shutdown risk management
philosophies/processes that are relied upon to ensure that the impact of EPU on shutdown risk is
non-significant. Specifically, the licensee needs to address those aspects of shutdown risk that
are impacted by the EPU conditions (e.g., greater decay heat removal, longer times to shutdown,
longer times before alternative decay heat removal systems can be used, shorter times to boiling,
and shorter times for operator responses).

Response to Question 6-14

BSEP does not have a shutdown PSA model. Rather, a shutdown risk management program,
based on the guidelines in NUMARC 91-04, "Guidelines for Industry Actions to Assess
Shutdown Safety Management," is used. The philosophy is to ensure adequate defense-in-depth
exists for those systems that mitigate postulated accidents during a unit shutdown. Procedure
0AP-022, "BNP Outage Risk Management," describes BSEP's outage safety philosophy and
provides guidance to be used in meeting the objectives and goals of that philosophy. The safety
philosophy of integrated management, level of activities, defense-in-depth, and contingency
planning is applied to planned and emergent activities for unit shutdowns.

BSEP's policy with respect to outage safety is to utilize the defense-in-depth concept to conduct
outages which minimize risk to the public, to employees, and to the non-outage unit. This
concept uses: (1) systems, structures and components to provide backup of key safety functions
using redundant, alternate, or diverse methods; (2) planning and scheduling of outage activities
in a manner that will optimize safety system availability; (3) administrative controls to support
and/or supplement the above elements; and (4) a defense-in-depth computer analysis as an
additional check of the details within the plan. Elements of this review include, but are not
limited to, the defense-in-depth and high risk evolutions affecting the following functions:

¢ Decay Heat Removal

e Fuel Pool Cooling

e Makeup Capability

¢ Reactor Water Level Control

¢ Secondary Containment
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e Reactivity Control

¢ Electrical Power Distribution

In addition, an engineering evaluation is required, prior to every refueling outage, to ensure that
the BSEP Updated Final Safety Analysis Report Section 9.1.2 evaluation for the Spent Fuel Pool
Cooling System with a partial core unload, bounds the expected heat load conditions for the
outage.

The aspects of shutdown risk that are impacted by EPU conditions are items such as greater
decay heat generation, longer times to shutdown, longer times before alternative decay heat
removal systems can be used, shorter times to boiling, and shorter times for operator responses.
These aspects are generally associated with the increased decay heat generation created by EPU.
The BSEP shutdown risk procedure, 0AP-022, requires, as a minimum, a primary and backup
means of decay heat removal to be available. Each system must be capable of maintaining fuel
pool temperature at 150°F, or less, under the worst anticipated heat load. Heat loads and time to
boil information are obtained from the engineering evaluation. Therefore, the aspects of
shutdown risk that are impacted by EPU conditions are adequately controlled by the BSEP
shutdown risk management process.
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Table 1
Percent Contribution of Initiating Events to CDF and LERF
. I BSEP PSA Model Base Case EPU Risk Study
Initiating Event Description CDE (ERF CDF LERF
%E EXCESSIVE LOCA 0.20% 1.20% 0.20% 1.10%
%S2 SMALL LOCA 0.00% 0.00% 0.00% 0.00%
%T(C) LOSS OF CONDENSER VACUUM 3.60% 3.50% 3.70% 3.60%
%T(DC2A1) LOSS OF 125V DC PANEL 2A1 1.60% 0.10% 1.50% 0.10%
%T(DC2B2) LOSS OF 125V DC PANEL 2B2 7.70% 0.70% 7.50% 0.70%
%T(F) LOSS OF FEEDWATER 0.10% 0.10% 0.10% 0.10%
%T(M) MSIV CLOSURE INITIATOR: T(M) 1.30% 1.10% 1.30% 1.10%
%T(S) INADVERTENT OPENING OF SRV W/O CLOSURE 0.20% 0.20% 0.20% 0.20%
%T(T) TURBINE TRIP INITIATOR 36.80% 75.00% 37.50% 75.70%
%TCRD LOSS OF CONTROL ROD DRIVE 3.90% 3.00% 3.90% 3.00%
%TCSW LOSS OF CONVENTIONAL SERVICE WATER 0.40% 1.70% 0.60% 1.60%
%TE(E3) LOSS OF 4160V AC BUS E3 1.10% 0.20% 1.10% 0.20%
%TE(E4) LOSS OF 4160V AC BUS E4 1.20% 1.70% 1.20% 1.60%
%TE(E7) LOSS OF 480V AC SUBSTATION E7 1.10% 0.20% 1.10% 0.20%
%TE(E8) LOSS OF 480V AC SUBSTATION E8 1.00% 0.30% 1.00% 0.30%
%TE(S) LOSS OF OFFSITE POWER (SITE) 31.00% 2.40% 30.40% 2.30%
%TE(U2) LOSS OF OFFSITE POWER TO UNIT 2 3.40% 0.20% 3.30% 0.20%
%TF14 INTERNAL FLOOD TF14; FAILS CONDENSATE AND FLOODS CABLE|  1.80% 0.20% 1.70% 0.20%
SPREADING ROOM
%TF4 INTERNAL FLOOD TF4: FAILS RHR PUMP ROOM A 0.00% 0.00% 0.00% 0.00%
%TF6 INTERNAL FLOOD TF6: FAILS ALL RHR PUMP ROOMS AND HPCI 0.00% 0.10% 0.00% 0.10%
%TF7 INTERNAL FLOOD TF7: FAILS ALL PUMPS AT -17 LEVEL 1.10% 0.10% 1.10% 0.10%
%TIAN LOSS OF INSTRUMENT AIR 0.20% 0.20% 0.20% 0.20%
%TRCC LOSS OF RBCCW 1.00% 0.70% 0.90% 0.70%
%TTBC LOSS OF TBCCW 0.10% 0.10% 0.10% 0.10%
ISL-CS-LOOPA CS LOOP A LARGE LOCA 0.20% 1.50% 0.20% 1.40%
ISL-CS-LOOPB CS LOOP B LARGE LOCA 0.20% 1.50% 0.20% 1.40%
ISL-RHR-LPCI-A RHR LPCI LOOP A LARGE LOCA 0.20% 1.50% 0.20% 1.40%
ISL-RHR-LPCI-B RHR LPCI LOOP B LARGE LOCA 0.20% 1.50% 0.20% 1.40%
ISL-RHR-SDC RHR SDC LARGE LOCA 0.20% 1.20% 0.20% 1.10%
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BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION REGARDING
REQUEST FOR LICENSE AMENDMENTS - EXTENDED POWER UPRATE
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