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PO. Box 4
FirstEnergy Nuclear Operating Company Shippingport, PA 15077-0004
James H. Lash 724-682-7773

Director, Site Operations

October 7, 2005
L-05-154

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

Subject: Beaver Valley Power Station, Unit Nos. 1 and 2
BV-1 Docket No. 50-334, License No. DPR-66
BV-2 Docket No. 50-412, License No. NPF-73
Supplemental Information for License Amendment Request
Nos. 302 and 173

Pursuant to 10 CFR 50.90, FirstEnergy Nuclear Operating Company (FENOC) requested
amendments to the above licenses in the form of changes to the Beaver Valley Power
Station (BVPS) Operating Licenses and Technical Specifications. License Amendment
Requests 302 and 173, transmitted by FENOC letter 1L-04-125 dated October 4, 2004,
proposed Operating License and Technical Specification (TS) changes that support an
increase in the licensed power level from the current level of 2689 MWt to 2900 MWt
Rated Thermal Power (RTP). This Extended Power Uprate (EPU) License Amendment
Request (LAR) also proposed changes reflecting the installation of replacement steam
generators in BVPS Unit No. 1.

FENOC License Amendment Request 320, known as the replacement steam generator
(RSG) LAR, was transmitted by FENOC letter L-05-069 dated April 13, 2005. The RSG
LAR contains those Technical Specification changes proposed in FENOC letter L-04-
125, the Extended Power Uprate (EPU) LAR, that are needed to replace the BVPS Unit
No. 1 steam generators.

Enclosures 1 through 5 provide supplemental information that pertains to the EPU LAR.
The supplemental information is the result of a variety of actions associated with the
review of the RSG and EPU submittals. The reason for the supplemental information is
provided in each of the enclosures. The content of each enclosure is reflected in the
enclosure title. The regulatory commitments contained in this letter are provided in
Enclosure 6.

The responses contained in this transmittal have no impact on either the proposed
Technical Specification changes or the no significant hazards consideration transmitted

by FENOC letter L-04-125. AQO‘
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If you have questions or require additional information, please contact Mr. Gregory A.
Dunn, Manager - Licensing, at 330-315-7243.

I declare under penalty of perjury that the foregoing is true and correct. Executed on
October 7, 2005.

Sincerely,
mes H. Lash

Enclosures:
1. Conformance to WRB-2M Conditions
2. Reactor Vessel Internals Inspection
3. Operator Actions
4. Leading Edge Flow Meter
5. Extended Power Uprate (EPU) Licensing Report Items
6. Commitment List

»n

c¢: Mr. T. G. Colburn, NRR Senior Project Manager
Mr. P. C. Cataldo, NRC Senior Resident Inspector
Mr. S. J. Collins, NRC Region I Administrator
Mr. D. A. Allard, Director BRP/DEP
Mr. L. E. Ryan (BRP/DEP)
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L-05-154 Enclosure 1

Conformance to WRB-2M Conditions

Reason for the contained supplemental information.

During the development of the RSG LAR (Reference 1-1), which is applicable to only BVPS
Unit No.1, it was noted that the EPU LAR (Reference 1-2), which is applicable to BVPS Unit
Nos.1 and 2, did not address the specified four conditions associated with the use of the
WRB-2M critical heat flux correlation. Therefore, the following supplemental information is
provided to demonstrate BVPS Unit No. 2 conformance with the four conditions and to provide
consistency between the two License Amendment Requests.

Correlation Background

Nuclear fuel correlations are used to predict the initiation of boiling crisis at the surface of the
fuel rods, which might Iead to fuel damage. Boiling crisis occurs when the heat flow rate at the
cladding surface exceeds a critical heat flux (CHF) so that the mode of heat transfer changes
from nucleate boiling to film boiling.

The Vantage 5 fuel design incorporates intermediate flow mixer (IFM) grids. The IFM mixing
vanes were the same as the mixing vanes in the standard support grids except the IFM grids had
no structural function. Additional CHF tests were performed by Westinghouse for this design
and a new CHF correlation was developed called WRB-2. The WRB-2 correlation is similar to
the WRB-1 correlation but includes a term that accounts for the change in CHF performance as
grid spacing changes. Westinghouse has further modified the fuel design to reduce fuel rod
mechanical wear and to further improve thermal/hydraulic performance. In the modified fuel
design, the mixing vanes are slightly longer than the previous design. Critical heat flux tests of
the modified fuel were conducted with and without control rod guide thimbles, and with and
without modified intermediate flow mixer grids. Although the data from these tests could be
successfully correlated using WRB-2, a better correlation was obtained when a multiplier “M”
was developed using statistical regression techniques. The improved correlation is called
WRB-2M. The WRB-2M correlation would be applicable to the Westinghouse RFA and RFA-2
fuel products which are used at both BVPS units.

WRB-2M Correlation Condition Conformance

The NRC Safety Evaluation Report dated December 1, 1998 (Reference 1-3) states that a
utility’s use of WRB-2M correlation with a Departure from Nucleate Boiling Ratio (DNBR)
limit of 1.14 for plant safety analyses, as described in WCAP-15025-P-A (Reference 1-4) may be
approved by the NRC staff, and may be used provided the specified four conditions are met.
Each of the four conditions, and their fulfillment, is addressed below.

Condition 1. “Since WRB-2M was developed from test assemblies designed to simulate
Modified 17x17 Vantage SH fuel, the correlation may only be used to perform
evaluation for fuel of that type without further justification. Modified Vantage
5H fuel with or without modified intermediate flow mixer grids may be evaluated
with WRB-2M.”
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This condition is met. The structural mid-grid design used in the RFA fuel assembly is a minor
modification of the Modified Low Pressure Drop mid-grid that was addressed in
WCAP-15025-P-A for use with the WRB-2M DNB correlation. The RFA mid-grid design was
evaluated by means of the NRC-approved Fuel Criteria Evaluation Process (FCEP)

(Reference 1-5). By complying with the requirements of FCEDP, it has been demonstrated that
the new mid-grid design meets all design criteria of existing tested mid-grids that form the basis
of the WRB-2M correlation database and that the WRB-2M correlation with a 95/95 correlation
limit of 1.14 applies to the new RFA mid-grid. As required by FCEP, the Westinghouse
notification to the NRC of the RFA mid-grid design modifications and the validation of the
WRB-2M DNB correlation applicability to the RFA mid-grid was provided in written
notification to the NRC (Reference 1-6).

Condition 2. “Since WRB-2M is dependent on calculated local fluid properties, these should be
calculated by a computer code that has been reviewed and approved by the NRC
staff for that purpose. Currently WRB-2M with a DNBR limit of 1.14 may be
used with the THINC-IV computer code. The use of VIPRE-01 by Westinghouse
with WRB-2M is currently under separate review.”

This condition is met. For the RFA fuel in BVPS Unit 2, the analysis of the RFA fuel was based
on the VIPRE computer code (as licensed for Westinghouse in Reference 1-7) and the WRB-2M
DNB correlation with a 95/95 correlation limit of 1.14. The use of VIPRE by Westinghouse
with WRB-2M was approved by the NRC as part of Reference 1-8. As discussed for Condition
1, the Westinghouse notification to the NRC of the validation of the WRB-2M DNB correlation
applicability to the RFA mid-grid was provided in Reference 1-6.

Condition 3. “WRB-2M may be used for PWR plant analyses of steady state and reactor
transients other than loss of coolant accidents. Use of WRB-2M for loss of
coolant accident analysis will require additional justification that the applicable
NRC regulations are met and the computer code used to calculate local fuel
element thermal/hydraulic properties has been approved for that purpose.”

This condition is met. The WRB-2M correlation 1s not used for the loss of coolant accident
analysis of the RFA fuel in BVPS Unit 2.

Condition4. “The correlation should not be used outside its range of applicability defined by
the range of the test data from which it was developed. The range is listed in
Table 1.”

This condition is met. Application of the WRB-2M correlation to the RFA fuel upgrade in
BVPS Unit 2 was consistent with the range of parameters specified in Table 4-1 of
WCAP-15025-P-A.
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Conclusions

The supplemental information provided in this enclosure documents that the four specific
conditions of the WRB-2M correlation are met for BVPS Unit 2. The addition of this
supplemental information does not alter the no significant hazards consideration determination
documented in Reference 1-2. Specific references to the WRB-2M correlation in the no
significant hazards consideration determination documented in Reference 1-2 are not necessary
because the WRB-2M correlation is part of the VIPRE code and the VIPRE code is explicitly
referenced in the no significant hazards consideration determination.

Enclosure 1 References
1-1 FENOC Letter L-05-069, License Amendment Request 320, dated April 13, 2005.

1-2 FENOC Letter L-04-125, License Amendment Requests 302 and 173, dated
October 4, 2004.

1-3  NRC Safety Evaluation Report, “Acceptance for Referencing of Licensing Topical
Report WCAP-15025-P, Modified WRB-2 Correlation, WRB-2M, for Predicting Critical
Heat Flux in 17x17 Rod Bundles with Modified LPD Mixing Vane Grids (TAC NO.
MA1074),” December 1, 1998.

1-4  WCAP-15025-P-A, “Modified WRB-2 Correlation, WRB-2M, for Predicting Critical
Heat Flux in 17x17 Rod Bundles with Modified LPD Mixing Vane Grids,” April 1999.

"~ 1-5  Davidson, S. L. (Ed.), “Westinghouse Fuel Criteria Evaluation Process,” WCAP-12488-

A, October 1994,

1-6  Letter from H. A. Sepp (Westinghouse) to J. S. Wermiel (NRC), “Fuel Criterion
Evaluation Process (FCEP) Notification of the RFA-2 Design, Revision 1 (Proprietary),”
LTR-NRC-02-55, November 13, 2002.

1-7 WCAP-14565-P-A, “VIPRE-01 Modeling and Qualification for Pressurized Water
Reactor Non-LOCA Thermal-Hydraulic Safety Analysis,” October 1999.

1-8  NRC Safety Evaluation Report, “Acceptance for Referencing of Licensing Topical
Report WCAP-14565, VIPRE-01 Modeling and Qualification for Pressurized Water
Reactor Non-LOCA Thermal-Hydraulic Safety Analysis (TAC NO. M98666),” January
19, 1999.
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Reactor Vessel Internals Inspection

Reason for the contained supplemental information.

During a phone call on June 20, 2005 with the NRC staff, the reviewer requested the following
supplemental information to support the response to Questions J.8 and J.9 of Reference 2-1.

1. Supplemental response for the reactor vessel (RV) surveillance capsule withdrawal schedules
to confirm that the NRC had previously approved the withdrawal schedules that were
submitted in Table 7-1 of WCAP-15771 for BVPS Unit No. 1 and Table 7-1 of
WCAP-15675 for BVPS Unit No. 2.

2. Supplemental response providing a new commitment for the RV internals at BVPS Unit Nos.
1 and 2 to implement the results of the Materials Reliability Program’s (MRP's) industry
recommended inspection initiatives on pressurizer water reactor (PWR) RV internals. The
NRC reviewer referred to the Waterford commitment as an acceptable example.

Supplemental Information

1. The capsule withdrawal schedule submitted in Table 7-1 of WCAP-15771 for BVPS Unit
No. 1 was approved by NRC Safety Evaluation Report dated January 13, 2003, “BEAVER
VALLEY POWER STATION, UNIT 1 — CHANGES TO THE REACTOR PRESSURE
VESSEL SURVEILLANCE CAPSULE WITHDRAWAL SCHEDULE (TAC NO.
MB3901).”

* The capsule withdrawal schedule submitted in Table 7-1 of WCAP-15675 for BVPS Unit
No. 2 was approved by NRC Safety Evaluation Report dated March 19, 2002, “BEAVER
VALLEY POWER STATION, UNIT 2 - CHANGES TO THE REACTOR PRESSURE
VESSEL SURVEILLANCE CAPSULE WITHDRAWAL SCHEDULE (TAC NO.
MB2974).”

2. FirstEnergy Nuclear Operating Company (FENOC) is currently an active participant in the
Electric Power Research Institute (EPRI) MRP research initiatives on aging related
degradation of reactor vessel internals components. By way of this submittal, FENOC
commits to continue its active participation in the MRP initiative to determine appropriate
reactor vessel internals degradation management programs.

Conclusions

The supplemental information provided does not impact the no significant hazards consideration
determination documented in Reference 2-2 because the supplemental information has no impact
on the three no significant hazards consideration questions.

Enclosure 2 References

2-1  FENOC Letter L-05-078, Responses to a Request for Additional Information in Support
of License Amendment Request Nos. 302 and 173, dated May 26, 2005.

2-2  FENOC Letter L-04-125, License Amendment Requests 302 and 173, dated
October 4, 2004.
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Operator Actions

Reason for the contained supplemental information.

During a telephone call held on August 4, 2005 with the NRC reviewers, BVPS personnel were
requested to provide information regarding request for additional information (RAI) response L.3
"Operating Procedures” submitted by Reference 3-1 in support of the EPU LAR.

Specifically, the following questions were asked:

How does EPU affect the operator's ability to perform the functions required?

How exactly do the operator action times change? (amount of change and if the time
increases or decreases)?

For the operator initiator times, has the licensee done some sort of run through to
determine if they can complete the required tasks in an acceptable time?

The NRC reviewer also asked that the following information discussed during the call be
included in the response. 1) Are the simulators separate or are they the same for each unit?

2) How many crews would perform the validations? and 3) Describe the Emergency Operating
Procedure (EOP) validation process.

Supplemental Information

The following responses are provided to the three questions listed above.

1.

The bperator's ability to perform the functions required does not change for EPU. The
opérators are trained on emergency and abnormal operating procedures, and as part of the>
procedural change process, all of the crews require training on the changes as a result of
EPU.

See Table 3-1, "Comparison to Operator Action Times in BVPS EPU UFSAR Safety
Analysis." These times are the operator action times used in the safety analyses. The
EPU and current analysis times are provided to identify the changes. The loss of coolant
accident (LOCA), non-LOCA and main steamline break (MSLB) operator action times
are not significantly impacted by EPU analysis. The operator action times assumed
within the steam generator tube ruptures (SGTR) overfill analysis did shorten in several
instances, but a simulator run proved that the overall time to safety injection (SI)
termination was not impacted and this total time is the critical time for the overfill
analysis.

The new operator response times are in the process of being validated as part of the EOP
review process. These validations are performed on the simulator for control room
actions. Actions outside the control room are being validated via operator walkdowns as
part of the procedural change process. The operator action times are monitored and
evaluated to ensure the operator can perform the required tasks within an acceptable time
to satisfy the event acceptance criteria.
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The response to the simulator request and the validation process follows.

Each unit has its own specific plant simulator. One crew at each unit performs the validation of
the EOPs for EPU. All of the remaining crews are trained on the changes prior to plant startup.

A summary of the BVPS EOP validation process (1/20M-53B.1, "Generation, Revision, Review
And Approval Of Emergency Operating And Abnormal Operating Procedures") is described

below.

The validation process is conducted in three phases; Preparation, Assessment and Resolution.

A. The Preparation Phase consists of the following actions of various members:

1. Operations Manager or designee shall:

a.

Determine which validation method to use (Table-Top, Walk-Through, Simulator,
Talk-Through)

Designate an individual knowledgeable in EOP usage as the Review Team Chairman
(normally an SRO)

c. Provide Operations personnel to participate in the validation

€.

Ensure other disciplines are invited to participate as needed in the validation process
(Training, QA/QC, Engineering, Human Performance)

Coordinate with Training the use of the Simulator (if applicable)

2. Review!Te;am’ Chairman shall:

o

d.

a. Obtain aﬁd become familiar with the EOP changes.
b.

Ensure correct validation method is used.
Recommend what team members are needed for validation.

Determine scenarios for validation if simulator is used.

B. The Assessment Phase may consist of any of the following as determined by the Operations
Manager and Review Team Chairman:

e Table-Top A review of the draft EOP by the Review Team, conducted in a seminar

environment

¢ Walk-Through A step-by-step walk-through in the plant of the draft EOP being

validated

e Simulator Objective observation of the performance of the draft EOP on the

simulator, applying specific evaluation criteria to determine the
acceptability of the EOP.

e Talk-Through The team reads and evaluates the understandability of the steps, notes or

cautions in the EOPs. This method can be used for simple changes or as
a final validation of proposed corrections or resolutions for discrepancies
that have been identified in other validation activities.
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C. The Resolution Phase consists of the following:
1. Review discrepancies
2. Research and propose resolutions for discrepancies
3. Discuss discrepancies with Operations Manager or designee
4.

Incorporate approved resolutions into procedures

Conclusions

The supplemental information does not impact the no significant hazards consideration
determination documented in Reference 3-2 because it consists of additional information
pertaining to operating actions assumed in the EPU safety analyses and does not impact the three
no significant hazards consideration questions.

Enclosure 3 References
3-1  FENOC Letter L-05-078, Responses to 2 Request for Additional Information in Support
of License Amendment Request Nos. 302 and 173, dated May 26, 2005.

3-2  FENOC Letter L-04-125, License Amendment Requests 302 and 173, dated
October 4, 2004.



L-05-154 Enclosure 3

Page 4 of 6
Table 3-1
Comparison of Operator Action Times in BVPS EPU UFSAR Safety Analysis
UFSAR Operator Action Operator Action Time Used in | Operator Action Time Used in
Safety Analysis EPU Analysis Current Power Analysis

Loss of Coolant Accident (LOCA)

LOCA Initiate switchover to At the following times after the | At the following times after the

Switchover from Cold Leg simultaneous hot start of the event: start of the event:

Recirculation to Hot Leg leg/cold leg recirculation | 6.5 hours (BVPS-1) 8.0 hours (BVPS-1)

Recirculation (BVPS-1) or to hot leg 6.0 hours (BVPS-2) 7.0 hours (BVPS-2)
recirculation (BVPS-2)

LOCA Initiate cycling between | At the following times after the | At the following times after the

Switchover cycling between | hot leg recirculation and | start of the previous initiation of | start of the previous initiation of

Hot Leg Recirculation and cold leg recirculation a recirculation alignment: a recirculation alignment:

Cold Leg Recirculation 9.5 hours (BVPS-2) 11.5 hours ( BVPS-2)

(BVPS-2)

Non-Loss of Coclant Accident (Non-LOCA)

Non-LOCA
Uncontrolled Boron
Dilution

(Modes 1,2 and 3)

Terminate uncontrolled
boron dilution flow to
the RCS

Within 15 minutes after the start
of the event for all Modes

Within 15 minutes after the start
of the event for all Modes

Non-LOCA Terminate auxiliary Within 15 minutes after low-low | Within the following times after
Main Feedline Break feedwater flow to the level is reached in the faulted SG | low-low level is reached in the
faulted steam generator faulted SG:
10 minutes (BVPS-1)
15 minutes (BVPS-2)
Non-LOCA Terminate high head Within 10 minutes after the start | There is no current power

Spurious SI - Pressurizer
Overfill

safety injection flow to
the RCS

of the event

pressurizer overfill analysis for
BVPS-1

Within 10 minutes after the start
of the event (BVPS-2)

Non-LOCA

Loss of Offsite Power —
Pressurizer Overfill (due to
charging/letdown
malfunction)

Mitigate uncontrolled
charging flow to the
RCS in conjunction
with no letdown flow
from the RCS

Within 10 minutes after the start
of the event

Within 10 minutes after the start
of the event
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Table 3-1 (Continued)

Comparison of Operator Action Times in BVPS EPU UFSAR Safety Analysis
UFSAR Operator Action Operator Action Time Operator Action Time Used in
Safety Analysis Used in EPU Analysis Current Power Analysis
Steam Generator Tube Rupture (SGTR)
SGTR 1. Isolate auxiliary Within the following times | There is no current power
Overfill Analysis feedwater flow to the after reactor trip: LOFTTR2 SG overfill

ruptured SG

6.8 minutes (BVPS-1)
5.5 minutes (BVPS-2)

operational analysis for BVPS-1

Within 9.1 minutes after reactor

trip (BVPS-2)
2. Isolate steam flow (close | Within the following times | There is no current power
MSIV) from the ruptured after reactor trip: LOFTTR2 SG overfill
SG 16.7 minutes (BVPS-1) operational analysis for BVPS-1

15.0 minutes (BVPS-2)

Within 9.1 minutes after reactor
trip (BVPS-2)

3. Initiate cooldown from
the intact SGs via the main
steam system after MSIV
closure

Within the following times
after the MSIV is closed:

1. For actions from inside
the main control room:
2.4 minutes (BVPS-1)
2.0 minutes (BVPS-2)

2. For actions from outside
the main control room:
10.0 minutes (BVPS-1)

There is no current power
analysis for actions inside the
main control room or LOFTTR2
SG overfill operational analysis
for BVPS-1

Within 9 minutes after the
MSIV is closed for action from
outside main control

7.0 minutes (BVPS-2) room{(BVPS-2)
4. Initiate RCS Within the following times | There is no current power
depressuriztion (open after reaching the end of LOFTTR2 SG overfill
pressurizer PORV) after cooldown target operational analysis for BVPS-1
completion of the temperature:
cooldown 3.0 minutes (BVPS-1) Within 2.5 minutes after

4.0 minutes (BVPS-2) reaching the end of cooldown

target temperature (BVPS-2)

5. Terminate SI (isolate the | Within the following times | There is no current power
high head safety injection after reaching the end of LOFTTR2 SG overfill
flow path) after completion | RCS depressurization operational analysis for BVPS-1
of RCS depressurization target pressure:

4.9 minutes (BVPS-1)
3.0 minutes (BVPS-2)

Within 1.25 minutes after
reaching the end of RCS
depressurization target pressure
(BVPS-2)
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Table 3-1 (Continued)
Comparison of Operator Action Times in BVPS EPU UFSAR Safety Analysis
UFSAR Operator Action Operator Action Time Operator Action Time Used in
Safety Analysis Used in EPU Analysis Current Power Analysis

Main Steam Line Break (MSLB) Mass and Energy (M&E) Releases

MSLB M&Es Isolate auxiliary feedwater | Within 30 minutes after the | Within the following times after
Inside Containment (for flow to faulted SG start of the event the start of the event:
containment response) 10 minutes (BVPS-1)
30 minutes (BVPS-2)

MSLB M&Es Trip the reactor, isolate Within 30 minutes after the | Within the following times after
Outside Containment (basis | main feedwater flow to and | start of the event the start of the event:
for M&Es that define EQ steam flow from faulted 10 minutes (BVPS-1)
profile) SG and isolate auxiliary 30 minutes (BVPS-2)

feedwater flow (if

applicable) to faulted SG
Notes:

1. The SGTR analysis for BVPS-2 is a licensing basis safety analysis while the SGTR analysis for BVPS-1 is an
operational response analysis for operator training purposes. Operator actions are modeled in conjunction with the
performance of the RCS and steam generators in the LOFTTR2 computer code to achieve the desired goal of
preventing overfill of the ruptured SG.
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Leading Edge Flow Meter

Reason for the contained supplemental information.

During a telephone call held on July 28, 2005 with the NRC reviewers, BVPS personnel were
requested to provide supplemental information regarding request for additional information
(RAI) response 1.1 - 1&C Section; Leading Edge Flow Meter (LEFM) submitted by Reference
4-1 in support of the EPU LAR.

Supplemental Information

Reference 4-2 included Attachment C-2, Licensing Requirements Manual, which addresses
BVPS Unit No. 2 operation with an inoperable LEFM. As defined in Section 3.8, Reactor Power
will be reduced to 98.6% rated thermal power (RTP) should the LEFM be inoperable prior to the
next required daily calorimetric heat balance. The asterisk footnote on the BVPS Unit No. 2
LRM markup submitted as part of Reference 4-2 was not corrected for operation at the extended
power uprate but identifies the current plant operating conditions. As part of implementation,
this footnote is changed based on power ascension testing to properly reflect a BVPS Unit No. 2
power reduction of 1.4% RTP with the LEFM declared inoperable.

The asterisk footnote is applicable to BVPS Unit No. 2 only because of an inaccuracy associated
with the BVPS Unit No. 2 venturis. As stated previously, the power levels specified in the
asterisk footnote will be changed as the power level is increased. The values will reflect 98.6%
of RTP as RTP is raised because power must be limited to 98.6% of RTP when the LEFM is
inoperable, regardless of the numerical value of RTP.

Conclusions

The supplemental information being provided does not impact the no significant hazards
consideration determination documented in Reference 4-2. There is no change to the LEFM
footnote and the supplemental information being provided is immaterial to the no significant
hazards consideration.

Enclosure 4 References

4-1  FENOC Letter L-05-078, Responses to a Request for Additional Information in Support
of License Amendment Request Nos. 302 and 173, dated May 26, 2005

4-2  FENOC Letter L-04-125, License Amendment Requests 302 and 173, dated
October 4, 2004.
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Extended Power Uprate (EPU) Licensing Report Items

Reason for the contained supplemental information.

During the development of the replacement steam generators (RSG) license amendment request
(LAR), items needing correction, clarification or enhancements in the EPU Licensing Report
(Enclosure 2 of Reference 5-2) were identified. The items were corrected in the RSG LAR
submittal (Reference 5-1). The identification of these items resulted in more rigorous review
and validation of the EPU submittal.

Supplemental Information

Markups of the EPU Licensing Report pages are provided in Attachment A to this enclosure.
Table 5-1 lists the affected pages contained in Attachment A and provides a discussion
pertaining to the items and the changes noted in the attachment.

Table 5-1
EPU Licensing Report Items

Page | Discussion

5-11 Revision provides clarification of the acceptance criteria. There is no effect on the
analysis because both criteria do not need to be met.

5-24 | The revised values is the sequence event table do not impact the limiting case
which is based on maximum PCT. The revised values reflect the calculation
values and are the result of transcription errors. Thus, there is no effect on the
analysis.

5-80 The revised value is more conservative than the value originally reported. The
revised value reflects the impact of Technical Bulletin 04-12. The revised value
reflects the calculation value and is the result of a transcription error. Thus, there
is no effect on the analysis.

5-89 The change is an enhancement that provides more detail and documents
consistency with the Technical Specifications. Thus, there is no effect on the
analysis.

5-173 | The change is an enhancement that provides more detail and documents
consistency with the analysis methodology. Thus, there is no effect on the
analysis.

5-177 | The change is an enhancement that provides consistency with the analysis. The
revised statement is more conservative than the original statement. Thus, there is
no effect on the analysis.

5-199 [ The change is a correction of the positioning of the values. The revised values
reflect the calculation values and is the result of a transcription error. Thus, there
is no effect on the analysis.

5-236 | The revised uncertainty value is more conservative than the value originally
reported. The revised value reflects the calculation value and is the result of a
transcription error. Thus, there is no effect on the analysis.
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Table 5-1
EPU Licensing Report Items

Page

Discussion

5-295

The change is an enhancement that avoids potential confusion with Table 5.3.20-
1A which does not report the steam system piping failure at full power case. Thus,
there is no effect on the analysis.

5-297

The revised values reflect the calculation values and are the result of transcription
errors. Although one of the revised values is more conservative than the value
originally reported and the other is less conservative, the magnitude of the change
is inconsequential to the analysis and conclusions drawn. Thus, there is no effect
on the analysis.

5-307

The revised values reflect the calculation values and are the result of transcription
errors. The magnitude of the change to Peak Primary Pressure for the Loss of
Load event is inconsequential to the analysis and conclusions drawn. The change
to Peak Secondary Pressure for the Complete Loss of Flow event is made to reflect
the limiting peak secondary pressure for all of the Complete Loss of Flow event
cases run. This is done to achieve consistency with the how limiting pressures are
reported for the other events, but does not result in a change to the minimum
DNBR for the Unit 1 Condition II events. Acronym typographical error. Thus,
there is no effect on the analysis.

5-308

The revised values reflect the calculation values and-are the result of transcription
errors. The magnitude of the changes to Peak Secondary Pressure for the RCCA
Bank Withdrawal at Power and Peak Primary Pressure for the Partial Loss of Flow
events are inconsequential to the analysis and conclusions drawn. The change to
Peak Secondary Pressure for the Complete Loss of Flow event is made to reflect
the limiting peak secondary pressure for all of the Complete Loss of Flow event
cases run. This is done to achieve consistency with the how limiting pressures are
reported for the other events, but does not result in a change to the minimum
DNBR for the Unit 2 Condition II events. The revised value for Minimum DNBR
for the Feedwater System Malfunctions, Feedwater Enthalpy Decrease event case
is less conservative than the value originally reported. However, this does not
change the minimum DNBR for the Unit 2 Condition II events. Acronym
typographical error. Thus, there is no effect on the analysis.

5-316

The revised value reflects the calculation value and is the result of transcription
errors. The magnitude of the change is inconsequential to the analysis and
conclusions drawn. Thus, there is no effect on the analysis.

5-319

The revised value reflects the calculation value and is the result of a transcription
error. The magnitude of the change is inconsequential to the analysis and
conclusions drawn. Thus, there is no effect on the analysis.

5-383

The revised value reflects the calculation value and is the result of a transcription
error. The magnitude of the change is inconsequential to the analysis and
conclusions drawn. Thus, there is no effect on the analysis.
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A transcription error is defined as an error made in transferring a value from the safety analysis
calculation into the EPU Licensing Report. In each case, the corrected value reflects the value
used in the calculation. The correction of a transcription error has no effect on the analysis or
conclusions drawn because correcting EPU Licensing Report results in the report reflecting the
safety analysis calculation value.

Conclusions

All of the identified items have been entered into the BVPS Corrective Action Program and
evaluated for impact. None of the identified items impact the results of the EPU safety analysis
or the conclusions drawn, or invalidate the no significant hazards consideration. The proposed
revisions do not impact the no significant hazards consideration determination documented in
Reference 5-2 because they reflect the calculations and analysis upon which the analysis
conclusions were drawn and how the three no significant hazards consideration questions were
answered.

Enclosure S References
5-1 FENOC Letter L-05-069, License Amendment Request 320, dated April 13, 2005.

5-2 FENOC Letter L-04-125, License Amendment Requests 302 and 173, dated
October 4, 2004.
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reactor coolant system blowdown ensues in which the heat from fission product decay, the hot reactor
internals, and the reactor vessel continues to be transferred 10 the RCS fluid. The heat transfer between
the RCS and the sccondary system may be in either direction and is a function of the relative lemperatures
of the primary and secondary conditions. In the case of continuous heat addition to the secondary during

a period of quast-equilibrium, an increase in the secondary system pressure resulls in steam relief via the
stcam generators safety valves.

When a Small Break LOCA occurs, depressurization of the RCS causes fluid to flow into the loops from
the pressurizer resulting in a pressure and level decrease in the pressurizer. The reactor trip signal
subsequently occurs when the pressurizer Jow-pressure reactor irip seipoint, conservatively modeled as
1935 psia, is reached. LOOP is postulated 10 occur coincident with reactor trip. A safety injection signal
is generated when the pressurizer low-pressure safety injection setpoint, conservatively modeled as

1745 psia for BVPS-1 and 1760 psia for BVPS-2, is reached. Safety injection flow is delayed 27 seconds
after the occurrence of the low-pressure condition. This delay accounts for signat processing, diesel
generator start up and emergency power bus loading consistent with the loss-of-offsite power coincident
with reactor trip, as well as the pump acceleration and valve delays.

The fotlowing countermeasures limit the consequences of the accident in two ways:
i Reactor trip and borated water injection supplement void formation in causing a rapid reduction
of nuclcar power lo a residual level corresponding to the delayed fission and fission product
decay. No credil is taken in the Small Bresk LOCA analysis for the boron content of the injection
water. In addition, credit is taken in the Small Break LOCA analysis for the insertion of Rod
Cluster Control Assemblics (RCCAs) subsequent to the reactor trip signal, considering the most
reactive RCCA is stuck in the full out position. A rod drop time of 2.7 seconds was used while
also considering an additional 2 seconds for the signal processing delay time. Therefore, & total

delay lime of 4.7 seconds from the time of reactor ip signal 10 full rod insertion was used in the
Small Break LOCA analysis.

Injection ol borated water provides sufficient flooding of the core to prevent excessive cladding
tempceratures.

During the earlier part of the Smal! Break transient (prior to the postulated loss-of-offsite power
coincident with reactor trip), the loss of flow through the break is not sufficient to overcome the positive
core flow maintained by the reactor coolant pumps. Duriug this period, upward flow through the core is
maintained. However, following the reactor coolant pump trip (duc to 2 LOOP) and subsequent pump
coasldown, a period of core uncovery occurs. Ultimately, the Small Break transient analysis is terminated
when the top of the core is recovers ECCS flow provided to the RCS exceeds the break flow rateg,

O the Gore. mguip kvel 13 tncraasing, end
The core heat transfer mechanisms associated with the Smatl Break transient include the break itsel€, the

injected ECCS water, and the heat transferred from the RCS to the stcam gencrator secondary side. Main
Feedwater (MFW) is conservatively isotated in 10 seconds for BVPS- | (consisting of a 3 second signal
delay time and 2 7 second main feedwater isolation valve stroke time) and 7 scconds for BVPS-2
(consisting of 3 2 second signal delay time and a § second main feedwater isofation valve stroke time)
following the gencration of the pressurizer low-pressure St signal. Additional makeup water is also
provided 10 the secondary using the auxiliary feedwater (AFW) system. An AFW actuation signal is

6512 5-NP doc 092104 S-11
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Table 5.2.24A
BVPS-t NOTRUMP Results
Event Time (sec) 2-inch 3-inch 4-Inch
Break Initiation 0 0 (1]
Reacter Trip Signal 289 123 73
S-Signa! 423 208 144
Sl Flow Delivered 69.9 218 414
Loop Seat Cicaring'"’ 925 420 236- 260
Core Uncovery 1020 862 632236
Accumutator Injection N/A 1355 766
RWST Volume Delivered 3025 3003 2992
PCT Time 3158 1M4 w917
Corc Recovery'? >STMAX >TMAX >TMAX
Noles:

(1) Loop scal cleaning is defined as break vapor flow > | Rofs.

(2) For the cases where core recovery is > TMAX, basis for iransient termination can be concluded based on the
fotlowing: (1) The RCS system pressuse is decreasing which will increase St flow, (2) Total RCS system mass is
increasing duc w0 St flow excecding break flow, and {3) Core mixture lovel kas begun to increase and is expecied 0
continue for the remainder of the sccident.

651 7-3-NP doc-092304
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Table 5.3.14B
BVPS-2 Non-LOCA Key Accident Analysis Assumptions

NSSS Thermal Design Flow (per Loop) 87,200 gpm
Minimum Measured Flow (per Loop) 88,933 gpm
Programmed Full Power Vessel Average Temperature 580.0° to 566.2°F
Maximum Steam Generator Tube Plugging Level 22%
Max Fau 1.56 (RTDP)
1.62 (STDP)
DNB Methodology (where applicable) RTDP
Max EOL MDC 0.43 Ak/g/ec
Max BOL MTC +5 pcm/°F <70% RTP ramping to
0 at 100% RTP
Initial Condition Uncertainties:
Power +/-0.6% RTP
Temperature +/- 4 0°F
Pressure +/- 45 psi
Steam Generator Water Level +/- 7% NRS®
Pressurizer Water Level +/- 7% span

Notes:

average temperature and a +1°F bias.

(1) The analyses also include +3.5°F for loop-to-loop asymmetry. -2°F to allow fo

(2) The calculated final Steam Generator Water Level uncertaintics are *3.5%/
analyses, a negative bias means that the channe! indicates higher than actual and a positive bias means the channel
indicates lower than actual. The Feedwater System Pipe Break analysis (see Section 5.3.17) assumed uncertainties of
+7%/-10.3% NRS. For all other events, only the positive uncertainty is applicable and a +7% NRS was assumed.

r Wum below the design

% (or BYPS-2. Fornon-LOCA

6517-5-NP doc-092304
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5.3.3.2 inpat Parameters and Assumptions

A number of cases were analyzed assuming a range of reaclivity inscriion rales for both minimum and

maximum reactivity feedback conditions at various power levels. The cases presented in Section 5.3.3.4
arc representative fos this event.

For an uncontrolled RCCA bank withdrawal at power accident, the analysis assumes the following
conservative assumptions:

This accident is analyzed with the Revised Thermal Design Procedure (Reference 2). Initial
reactor power, RCS pressure, and RCS temperature are assumed to be at their nominal values
adjusted to account for any applicable measurement biases, consistent with steady-state full

power operation. Mirimum Measured Flow is modeled. Uncentaintics in initial conditions are
included in the DNBR timit as descnibed in Reference 2.

¢]
: PS"L) 2 O
b. For reactivity cocflicients, two cases are analyzed. For

I.  Minimum Reactivity Fecdback: A +5 pcm/F

(BOL) minimum ceactivity feedback assumption I F
cases m&n‘f«l st ho{‘(‘.vﬂ er cord "‘W\S
2. Maximum Reactivity Feedback: A conscrvatively large positive moderatos density cc ASIE 0“

coefficient of 0.43 Ak/g/cm’ (corresponding 10 a large aegative moderatos tempersture the DVPS 'fa‘»‘

coeflicient) and a most-ncgallvc Dopples-only power cocflicient form the basis for the sical Spvar o
end-ol-life (EOL) maximum reactivity feedback assumption.

The reactor trip on high neutron flux is assumed to be actuated at a conservative value of § 16% of
nominal full power. The AT trips include all adverse instrumentation and setpoint ervors, white
the delays [or the trip signal actuation are assumed at their maximum values.

The RCCA trip insertion charactenistic is based on the assumption that the highest-worth rod*
cluster controt assembly is stuck in its fully withdrawn position.

A range of reactivity insertion rates are examined. The maximum positive reaclivity insertion
rate is greater than that which would be obtained from the simultancous withdrawal of the two
control rod banks having the maximum combined worth at a conservative speed

(48.125 inches/minute, which corvesponds to 77 steps/minutce).

Power levels of 10, 60 and 100% of the NSSS power of 2910 MW are considered.
53.3.3 Description of Analysis

The purpose of this analysis ts to demonstrate the manacr in which the protection functions described

above actuate for various combinations of reaclivity insertion rates and initial conditions. Insestion rate
and initial conditions determine which uip function actuatcs first.
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53.9 Excessive Heat Removal Due To Feedwater System Malfurctions

5.3.9.1 1dentification of Causcs and Accident Description

Reductions in feedwater temperature or excessive feedwater additions are means of increasing core power
above full powes. Such transients are attenuated by the thermal capacity of the RCS and the stcondary
side of the planl. The overpower/overtemperatuse protection functions {neutron high flux,

overtemperature AT, and overpower AT trips) prevent any power increase that could lead to a DNBR that
is less than the limit value.

An example of excessive (eedwater flow would be a full opening of one feedwater controt valve due to a
fecdwater control system matfunction or an operator error. At power, this excess flow causes a greater
load demand on the RCS due to increased subcooling in the steam generator. With the plant at no-load
conditions, the addition of cold feedwater may cause a decrease in RCS temperature and thus a scactivity
insertion due to the effects of the negative moderator temperature coellicient of reactivity. Continuous
excessive feedwater addition is prevented by the steam generator high-high water level trip.

A second example of excess heat removal is the transient associaled with failure of the low-pressure
heaters” bypass valve sesulting in an immediate reduction in feedwaler temperature. Al power, this
increased subcooling will create a greater load demand on the RCS.

539.2 Input Parameters and Assumptions
s

The reactivity insertion rate (ollowing a feedu;alc‘r syslcm malfunction, attributed to the cooldown of the
RCS, is calculated with the following assumpuons

a T‘“;«“m( €aceS ave.

anatyzed with the Revised Thermal Design Proceduce as described in
Reference 1. Initial reactor powes, RCS pressure, and RCS temperature are assumed (0 be at theic
nominal values, adjusted to account for any applicable mcasurement biases, consistent with
steady-state full power operation. Minimum Measured Flow is modcled. Uncertainties in initial

wal De:
M&M Resign

For the feedwater control valve accident at full-power conditions that result in an increase in

feedwater flow to onc stcam generator, one feedwater control valve is assumed to malfunction

resulting in 2 step increase to 162% for BVPS-1 and 156% for BVPS-2 of nominal full power
fecdwater flow 1o onc steam gencrator.

The analyses arc donc at the NSSS power level 0f 2910 MWL

The increase in feedwater flow rate resulls in a decrease in the feedwater temperature due to the
reduced efficiency of the feedwater heaters. For the hot full power cases, 2 51.4°F for BVPS-1

and 50°F for BVPS-2 decrease in the feedwaler temperature is assumed 1o occur coincident with
the feedwater flow increase.

For the feedwater control valve accident al zero-load conditions that result in an increase in
fecdwater Now 10 onc steam geacrator, one feedwater control vatve is assumed to matfunction

6517-5- MNP 40c-092)04
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Table 5.3.9-1
Time Sequence of Events - Excessive Heat Removal Due
te Feedwater System Mallunctions
BVPS-1 BVPS-1

Event Time (seconds) Time (seconds)
One main (eedwater controf vatve fails fult open (] 0
Minimum DNBR oceurs 1.0 2.5
Hi-Hi steam generator water level trip setpoiat is reached 1089 1149
Turbine trip occurs due to hi-hi steam generatoc kevel 14 1174
Rod motion begins 1134 1194
Fecdwater isofation valm)ogim-clm 1139 1219

\MW%M
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Table 53.12-FA
BYPS-1 Time Sequence of Events - Rupture of 2 Main Steam Pipe
Case . Event Time (sec)

Reactor at hot ze10 power with Double-ended guillotine break occurs 0.0
a,'rs,,::f,,"::{,z e paths | Low Steam Pressure SIS actuation setpoint reached 07
case) MSIVs closed 8 secoads after SIS actuation signal 8.7

High-bead S1 pump at rated speed 27 seconds afier SIS 11

actualion signal

Main Feedwater (fow isolated 30 seconds afier SIS 30.7

sctuation signal

Reactor becomes crtical J24

Timc of minimum DNBR P a

Power reaches maximum kevel 3594 514 (-‘/

Reactor returms subcritical 396.0

6517-3-NP doc 092304
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Both the RCS pressuce case and the DNB case assume a zero moderator temperature coeflicient (MTC)
and a conservatively large (absolute value) Doppler-only power cocflicient. The negative reactivity from
control rod insertion/scram for both cases is based on 4.0% A¥/k tnp reactivity from HFP.

Normal reactor control systems and engincered safety systems (e g, Salety Injection) arc not required to

function. No single active failure 1n any system or component required for mitigation will adversely
affect the consequences of this cvent.

The effects of asymmetric RCS flow (maximum loop-to-loop flow asymmetry of 5%) on the Locked
Rotor transients were also evaluated.

5.3.153 Description of Analysis

The following locked rotor / shaft break cases were analyzed:

Peak RCS pressure resulting from a locked rotor / shalt break in onc-of-three loops
2.

Number of rods-in-DNB resulting from a locked rotor 7 shalt break in onc-of-three loops

The pressure case is analyzed using two digital computer codes. The LOFTRAN code (Reference 2) is
used 10 calcutate the resulting loop and core flow transients following the pump setzure, the time of
reactor trip based on the loop flow transients, the nuclear power fotlowing reactor trip, and the peak RCS
pressure. The reactor coolant flow coastdown analysis performed by LOFTRAN is based on a
momentum balance around each reactor coolant loop and across the reactor core. This momentum
balance is combined with the continuity equation, a pump momentum balance, the as-built pump
characteristics, and is based op conservative system pressure loss estimates. The thermal behavior of the
fuel located at the core hot spot is investigated using the FACTRAN code (Reference 3) which uses the

core flow and the nuclear power values calculated by LOFTRAN. The FACTRAN code includes 2 film
boiling heat transfer coeflicient.

The case analyzed to evaluate core DNB uses LOFTRAN, FACTRAN and the VIPRE code
{Reference 4). The LOFTRAN and FACTRAN codes are used in the same manner as in the pressure

case. The VIPRE code is used to calculate the DNBR during the transicnt based on the heat flux from
FACTRAN and the flow from LOFTRAN.

dS

re evaluation, the initial pressure is conscrvatively estimated to be 40 psi for
psi for BVPS-2 sbove the nominal pressure of 2250 psia to allow for initial condition
uncertaintics in the pressurizer pressure measurement and contro! channels. This is done to obtain the
highest possible rise in the coolant pressure during the teansient. To obtain the maximum pressure in the
prnimary side, conservatively high loop pressure drops are added to the calculated pressurizer pressure.

The peessure response reported in Table 5.3.15-1 is at the point in the RCS having the maximum pressure,
1.c., at the outlet of the RCP in the faulied loop.

For the peak R
BVPS-} and

For a conservative analysis of fuel rod behavior, the hot spot evaluation assumes that DNB occurs at the

initiation of the ransient and continucs throughout the event. This assumption reduces heat transfer to the
coalant and results in conservatively high hot spot iemperatures.
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g Reactivity coefficients — The analysis assumed maximum moderator reactivity feedback and
minimum Dogppler power feedback to maximize the power increase following the break.

Protection system - The protection sysicm features that mitigate the cifects of a sicamline break
are described in Section 53.12. This analysis only considers the initial phase of the iransient
from at-power conditions. Protection in this phase of the transicnt is provided by reactor trip, if
necessary. Section 5.3.12 presents the analysis of the bounding transient following reactor trip,
where other protection system features are actuated lo mitigate the effects of the steamline break.

i. Control sysiems ~ The only control that is assumed to function during a full power stcamline

fupture - core response event is the main feedwater system. For this event, the feedwater flow is
set to match the sieam flow.

5.3.19.3 Description of Analysis

The analysis of the steamfine break at power for the EPU was performed as follows:

a. The LOFTRAN code (Reference 1) was used 10 calculate the nuclear power, core beat flux, and
reactor coolant system temperature and pressure transients resulting from the cooldown following
the steambline break.

b.

The core radiat and axial peaking factors were determined using the thermal-hydraulic conditions
from LOFTRAN as input to the nuclear core madcels. A detailed thermal-hydraulic code, VIPRE
(Reference 2), was used (o calculate the DNBR for the limiting time during the transient. The
DNBR calculations were performed using the W-3 correlation. Since the initial conditions
uncertaintics are not statistically included in the W-3 DNBR limit {of 1.30), uncertaintics on
power, lemperature, pressure, etc. were applicd to the limiting statepoints and the Thermal Design
Flow was assumed in the calculation of the minimum DNBR.

53.19.4 Acceptance Criteria and Results

Depending on the size of the break, this event is classified as either a Condition 1} (mfrequent fault) or
Coadition 1V (limiting fault) event, however, the analysis is donc to the more conscrvative Condition 18

acceptance criteria. The acceptance critena for this event are consistent with those stated in
Subsection 5.3.12.4

oG Grskyss
Far BVPS-1, the limiting break size from the spectrum of break sizes analyzed is 0.6 ﬁ’m&mvmmm— ‘
DNBRef+53-andapeek-hest-fluxof-t-24 The sequence of events for the limiting case with 2 0.6 A2

break is shown in Table 5.3.19-1. Plots for this limiting case are provided in Figures 5.3.19-1A

o St b~ e Tiniting Pt sh Hae trsgmt wlek deterumcd Het He onB desgn buae

‘l‘“ " d‘
For BVPS-2, the limiting break size from the spectrum of break sizes analyzed is 0.8 ﬂf..lmh.amugum
BNBR-of-t44-and-apeak-heet-flux-of4-28- The sequence of events for this limiting case is shown in

Table 5.3 19-1. Plots for this limiting case are provided in Figures 5.3.19-1B through 5.3.194B.
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Table 5.3.19-4

Time Sequence of Events - Steam System Piping Faiture at Full Power (Core Responsc)

BVPS-1 BVPS-2
Event Tirne (sec) Time (sec)
Steam line ruptuses 00 00
Overpower AT reactor trip setpoint scached 30.4 26.5
Rods begin to drop 324 28.5
Minimum DNBR occurs a2y 38.0 )0
Peak cote heat flux occurs 330 29y ©
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Table 53.20-1A
BVPS-1 Cenditlon 1§ DNB Eveat Results
Peak Peak
UFSAR | Report | Minimum Primary Secendary
Eveat Name Section Section DNBR Pressure (psta) | Pressure (psia)
RCCA Bank Withdrawa? from 140 532 timit mef™® | N/A NA
Subcritical
RCCA Bank Withdrawal at Power | 14.1.2 53.3 1.57 N/A™ 1170.t
RCCA Misalignment 14.13 534 Limit med® | NJA NA
Loss of Load 1417 53.6 123 L0 11877
Fecdwater System Malfunctions
a. Feedwater Flow Increase 1519 539 1.75™ 23570 11240
b. Feedwater Enthalpy Decrease | 14.1.9 539 1.67 23000 9140
Excessive Load Increase™ 14.1.10 5.3.10 Limit met Limit met Lirit met
RCS Depressurization 14.0.15 53.11 1.62 NA N/A
Main Stcam Pipe Rupture (HZPY® } 14.2.5.1 53.12 Limitmet™® | N7A NA
Partial Loss of Flow 1415 53.13 225%™ 23738 9890
Complele Loss of Flow" 14.29 53.14 1.64™ 2504.1 5665-Q42.8
Limits - - 155 27485 1208.5
Notes

(U
2)

()]
4

(5) DNB statepoints are ©

tastcd and the conct

(6)
and limits.

uu.u

A geaenc Westinghouse evaluation addresses pesk pressures fos Rod Withdrawal at Power analyses.
Current methodology for evatuating this event invotves a comparison of conscrvative generic stalepoints to the plant
specific core thermal limits. In all cases, the generic statepoints s bounded by the core thermat himits.

These events are not Condition [§ events but arc analyzed 1o the more restrictive Condition I accepiance critesia.
The analysis supports a pressurizer safety valve seipoins lcrance of +/-3.0%
ion is that the limits are met.
The 1.55 DNBR limit listed sbove is not applicablc for these events. Sce Table 6.1-3 for the applicable DNB cosrelations

(7) The resulis reported ace for the HEP case. An additionat case was smalyzed st HZP conditions. It was concluded that this

@

use.sbmnndcdhylbe}mn%
These vatucs are applicable for 5 KEA Btk For Y5t fucl, the Partal Loss of Flow misieasr DNBR is 1.90

compared to 2 fimit of 1.32 (thimble ecil) and the Complete Loss of Flow minimum DNBER is {39 compared fo & limit of
1.33 (typical cell).
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Table 5.3.20-1B
BVPS-2 Condition 11 DNB Event Results
Peak Peak
UFSAR Report | Minimum Primary Secondary
Event Name Section Section DNBR Pressure (psia) | Pressure (psia)
RCCA Bank Withdrawal from 154.1 532 Limit met™® | N/A N/A
Subcritical
RCCA Bank Withdrawal at Power | 15.4.2 533 1.58 N/AD 172418
RCCA Misalignment 15.4.3 534 Limitmet'™ | N/A N/A
Loss of Load i1522& | 536 1.83 2746.2 1191.0
15.2.3
Feedwater System Malfunctions
a. Feedwater Flow Increase 15.1.2 539 1.96'" 23533 1141.2
b. Feedwater Enthalpy Decrease | 15.1.1 539 |G ree | 22873 928.0
Excessive Load Increase"’ 15.1.3 53.10 | Limitmet Limit met Limit met
RCS Depressurization 15.6.1 5.3.11 1.64 N/A N/A
Main Steam Pipe Rupture 15.1.5 53.12 | Limitmet'™ | N/A N/A
(HZp)*
Partial Loss of Flow 15.3.1 5.3.13 2.25™ 23640723406, | 9950
Complete Loss of Flow ™ 15.3.2 53.14 | 1.64'® 2503.3 9374 4002,
Limits - - 1.55 2748.5 1208.5
Notes:

(11 A generic Westinghouse evaluation addresses peak pressures for Rod Withdrawal at Power analyses.

(2) Current methodology for evaluating this event involves a comparison of conservative generic statepoints to the plant
specific core themal limits. In al] cases. the generic statepoints are bounded by the core thermal limits.

{3) These events are not Condition 11 cvents but are analyzed to the more restrictive Condition 11 acceptance criteria.

(4) This analysis supports a pressurizer safety valve setpoint tolerance of - 1.6%/-3.0%.

(5) DNB statepoints arc evaluated and the conclusion is that the limits are mct.

(6) The 1.55 DNBR limit listed above is not applicable for these events. See Table 6.1-3 for the applicable DNB correlations

and limits.

The results reported are for the HFP case. An additional case was analyzed at HZP conditions. It was concluded that this

case is bounded by the HZP(SLB analysis (UFSAR 15.1.5).

(8) These values are applicable fgr the RFA fuel. For the V5H fuel. the Partial Loss of Flow minimum DNBR is 1.90
compared to a limit of 1.32 (thimble cell) and the Complete Loss of Flow minimum DNBR is 1.38 compared to a limit of
1.33 (typical cell).

-~

(7

S gtacemling
hvecie
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time-dependent flashing fraction that incorporates the expected changes in primary-side temperatures
cannot be calculated. Instead. a conservative calculation of the flashing fraction is performed using the
limiting conditions from the break flow calculation cases. Two time intervals are considered, as in the
break flow calculations; pre-reactor trip and post-reactor trip (SI initiation occurs concurrently with
reactor trip). Since the RCS and steam generator conditions are different before and afier the trip,
different flashing fractions would be expected.

The flashing fraction is based on the difference between the primary-side fluid enthalpy and the saturation
enthalpy on the secondary side. Therefore. the highest flashing will be predicted for the case with the
highest primary-side temperatures. For the flashing fraction calculations, it is conservatively assumed
that all of the break flow is at the hot leg temperature (the break is assumed to be on the hot leg side of the
steam generator). Similarly. a lower secondary-side pressure maximizes the difference in the primary and
secondary enthalpies. resulting in more flashing. The highest pre-trip flashing fraction based on the range
of operating conditions covered by this analysis is for the case with a hot leg temperature of 603.9°F, an
initial RCS pressure ot 2250 psia, and an initial secondary pressure of 623 psia. The case with a hot leg
temperature of 617°F would have a lower flashing fraction because the corresponding conservatively high
secondary pressure is 831 psia and the flashing is more dependent on segondary pressure than hot leg
temperature. All cases consider the same post-trip RCS pressure of 1884.4 psia and post-trip steam
generator pressure of 932.75 psia. The highest post-trip flashing fraction, based on the range of operating
temperatures covered by this analysis. is for a case with a hot leg temperature of 617°F. Itis
conservatively assumed that the hot leg temperature is not reduced for the 30 minutes in which break flow
is calculated.

Miscellaneous Parameter Assumptions
. Low pressurizer pressure S| actuation setpoint = 1860 psia

. Lowest steam generator safety valve reseat pressure = 932.75 psia, and includes 11.6% main
steam safety valve (MSSV) blowdown and 3% safety valve setpoint tolerance.

5.4.1.3 Description of Analyses Performed

A T, window of 566.2° up to 580.0°F is considered. Section 2.1.1 documents four Performance
Capability Working Group (PCWG) cases that have been used for the BVPS-1 SGTR analysis.

Cases are analyzed at a T,,, of 566.2° and 580.0°F. with 0% and 22% SGTP. All the cases support a
power of 2910 MWt (NSSS power) and thermal design flow (TDF) of 87200 gpm/loop.

Break Flow, Steam Releases, and Feedwater Flows

In total. four cases were considered in the SGTR thermal-hydraulic analysis to bound the EPU operating
conditions. Note that these four cases are individually analyzed in order to determine the limiting steam
release and limiting break flow between 0 and 30 minutes for the radiological consequences calculation. A
single calculation is performed to determine long-term steam releases from, and feedwater flow to, the
intact steam generators for the time interval from the start of the event (0 hours) to 2 hours and from

2 hours to RHR cut-in at 8 hours. The 0 to 2 hour calculations use the 0 to 30 minute intact steam
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Table 5.4.1-1
BVPS-1 Limiting SGTR Thermal-Hydraulic Results *
;be Rupture Break Flow for 0 to 30 Minutes

T, = 566.2°F, 0% SGTP 135,900 1bm
T... = 366.2°F, 22% SGTP 136,300 Ibm
T = 580.0°F, 0% SGTP 134,700 fbm
T,.. = 580.0°F, 22% SGTP 135,500 Ibm
Steam Release from Ruptured SG (Post-Trip) for 0 to 30 Minutes
Ta. = 566.2°F. 0% SGTP 55,%00 ibm
Ta, = 566.2°F, 22% SGTP 53,{00 Ibm
T... = 580.0°F, 0% SGTP 62,600 lbm
T,.. = 580.0°F, 22% SGTP 58,600 Ibm
*  Values rounded up to the nearest 100
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5.6.3 Steam Releases for Radiological Dose Analysis
5.6.3.1 Introduction

In support of radiological dose analyses, steam and radioactivity releases to the environment are
postulated to occur via the following scenarios.

. An activity level exists in the reactor coolant system {RCS): The activity level in the RCS may
be low. resulting from activated corrosion products or from the potential minute release of fission
material from defective fuel assemblies. The activity level may also be moderate to high,
resulting from potential fuel cladding failures and the subsequent fission product release.

. A primary-to-secondary leak occurs: The most common primary-to-secondary leak would be a
leak through the wall of one or more steam generator tubes. A maximum allowable leak rate is
specified in the Technical Specifications based on tube integrity requirements. The Technical
Specifications leakage limit is used to determine radioactivity releases to the environment.

. Secondary-side activity is released into the atmosphere: Given that a primary-10-secondary leak
exists and the condenser is not available for steam dump following an accident that produces a
reactor trip. steam and radioactivity will be released through the atmospheric dump valves while
the plant is being brought to a cold shutdown condition. The Loss of Non-Emergency AC Power
event, and other events that result in a loss-of-offsite power, are situations that result in the
unavailability of the condenser.

Vented steam releases have been calculated for the Loss of Non-Emergency AC Power, Locked Rotor,
and Steamline Break events to support the EPU Project.

5.6.3.2 Input Parameters and Assumptions

The following general assumptions associated with EPU have been used in the calculation of the steam
releases and feedwater flows.

. NSSS power (2910 MWt) plus 0.6% uncertainty

. RCS average temperature (580.0°F)

. Nominal RCS pressure (2250 psia)

. Steam generator tube plugging is chosen to maximize secondary-side mass inventory. The

operating conditions used in this analysis reflect the high end of the T,,; RCS temperature range,
high secondary-side (steam) temperature. the low end of the main feedwater temperature range,
and no steam generator tube plugging.

)
. Nominal steam temperature (522.\°F ) for BVPS-1 with the Model 54F replacement steam
generators {RSGs) and nominal steam temperature (521.9°F) for BVPS-2 with the original steam
generators {OSGs).
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L-05-154 Enclosure 6

Commitment List

The following list identifies those actions committed to by FirstEnergy Nuclear Operating
Company (FENOC) for Beaver Valley Power Station (BVPS) Unit Nos. 1 and 2 in this
document. Any other actions discussed in the submittal represent intended or planned actions by
FENOC. They are described only as information and are not regulatory commitments. Please
notify Mr. Gregory A. Dunn, Manager - Licensing, at 330-315-7243 of any questions regarding
this document or associated regulatory commitments.

Commitment Due Date

FirstEnergy Nuclear Operating Company (FENOC) Not Applicable
commits to continue its active participation in the

Electric Power Research Institute (EPRI) Materials

Reliability Program (MRP) initiative to determine

appropriate reactor vessel internals degradation

management programs.



