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April 30, 2009

Mr. Preston D. Swafford

Chief Nuclear Officer and Executive Vice President
Tennessee Valley Authority

3R Lookout Place

1101 Market Street

Chattanooga, TN 37402-2801

SUBJECT: BROWNS FERRY NUCLEAR PLANT - NRC INTEGRATED INSPECTION
REPORT 05000259/2009002, 05000260/2009002 AND 05000296/2009002,
AND ANNUAL ASSESSMENT MEETING SUMMARY

Dear Mr. Swafford:

On March 31, 2009, the U.S. Nuclear Regulatory Commission (NRC) completed an inspection
at your Browns Ferry Nuclear Plant, Units 1, 2, and 3. The enclosed inspection report
documents the inspection results which were discussed, on April 3, 2009, with Mr. Jim Randich
and other members of your staff.

The inspection examined activities conducted under your license as they relate to safety and
compliance with the Commission’s rules and regulations and with the conditions of your license.
The inspectors reviewed selected procedures and records, observed activities, and interviewed
personnel.

In addition to the routine Reactor Oversight Process baseline inspections for all three units, the
inspectors continued to conduct augmented inspections on Unit 1 as delineated in NRC letters
dated May 16, 2007, December 6, 2007, and May 21, 2008. These Unit 1 augmented
inspections were conducted to compensate for the lack of valid data for certain Performance
Indicators (PIs). These additional inspections are only considered to be an interim substitute for
the invalid Unit 1 Pls until complete and accurate Pl data is developed and declared valid. In
accordance with letters dated January 7, 2008, and July 11, 2008, the only Pls that remain
invalid, and thereby subject to the augmented baseline inspection, are the Mitigating Systems
Performance Index PlIs.

Based on the results of this inspection, three self-revealing findings of very low safety
significance (Green) were identified. Two of these were determined to involve violations of NRC
requirements. In addition, two licensee-identified violations which were determined to be of very
low safety significance are listed in this report. However, because of their very low safety
significance and because they were entered into your corrective action program, the NRC is
treating these violations as non-cited violations (NCVs) consistent with Section VI.A.1 of the
NRC Enforcement Policy. If you wish to contest any NCV in this report, you should provide a
response within 30 days of the date of this inspection report, with the basis for your denial, to
the Nuclear Regulatory Commission, ATTN.: Document Control Desk, Washington DC 20555-
001; with copies to the Regional Administrator Region II; the Director, Office of Enforcement,
United States Nuclear Regulatory Commission, Washington, DC 20555-0001; and the NRC
Senior Resident Inspector at the Browns Ferry Nuclear Plant.
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In addition, if you disagree with the characterization of any finding in this report, you should
provide a response within 30 days of the date of this inspection report, with the basis for your
disagreement, to the Regional Administrator, Region Il, and the NRC Senior Resident Inspector
at the Browns Ferry Nuclear Plant. The information you provide will be considered in
accordance with Inspection Manual Chapter 0305.

In accordance with 10 CFR 2.390 of the NRC’s “Rules of Practice,” a copy of this letter, its
enclosure, and your response, if any, will be available electronically for public inspection in the
NRC Public Document Room or from the Publicly Available Records (PARS) component of the
NRC’s document system (ADAMS). ADAMS is accessible from the NRC Web site at
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room).

Sincerely,

IRA/

Eugene F. Guthrie, Chief
Reactor Projects Branch 6
Division of Reactor Projects

Docket Nos.: 50-259, 50-260, 50-296
License Nos.: DPR-33, DPR-52, DPR-68

Enclosure: Inspection Report 05000259/2009002, 05000260/2009002 and 05000296/2009002
w/Attachments

cc w/encl. (See page 3)
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U.S. NUCLEAR REGULATORY COMMISSION

REGION I
Docket Nos.: 50-259, 50-260, 50-296
License Nos.: DPR-33, DPR-52, DPR-68
Report No.: 05000259/2009002, 05000260/2009002 and 05000296/2009002
Licensee: Tennessee Valley Authority (TVA)
Facility: Browns Ferry Nuclear Plant, Units 1, 2, and 3
Location: Corner of Shaw and Nuclear Plant Roads

Athens, AL 35611

Dates: January 1, 2009 through March 31, 2009

Inspectors: T. Ross, Senior Resident Inspector
C. Stancil, Resident Inspector
K. Korth, Resident Inspector
J. Baptist, Senior Project Engineer (Section 40A2.2)
P. Higgins, Project Engineer (Section 40A2.2)

Approved by: Eugene F. Guthrie, Chief

Reactor Projects Branch 6
Division of Reactor Projects
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SUMMARY OF FINDINGS

IR 05000259/2009002, 05000260/2009002 and 05000296/2009002; 01/01/2009 — 03/31/2009;
Browns Ferry Nuclear Plant, Units 1, 2 and 3; Surveillance Testing, Identification and
Resolution of Problems, and Event Follow-up.

The report covered a three month period of inspection by resident inspectors, a senior project
engineer and a project engineer from Region Il. Two Green non-cited violations and one Green
Finding were identified. The significance of most findings is identified by their color (Green,
White, Yellow, Red) using Inspection Manual Chapter (IMC) 0609, “Significance Determination
Process” (SDP). Findings for which the SDP does not apply may be Green or be assigned a
severity level after NRC management review. The NRC'’s program for overseeing the safe
operation of commercial nuclear power reactors is described in NUREG-1649, “Reactor
Oversight Process” Revision 4, dated December 2006.

Cornerstone: Initiating Events

Green. A Green self-revealing non-cited violation of 10 CFR 50, Appendix B, Criterion
XVI was identified for not promptly identifying and correcting a condition adverse to
quality associated with steam cuts and/or defects in the Unit 1 reactor pressure vessel
(RPV) flange that resulted in increased unidentified reactor coolant system (RCS)
leakage during Cycle 7 operation. The Unit 1 RPV head and flange surfaces were
repaired during the following refueling outage. This finding was entered into the
licensee's corrective action program (CAP) as Problem Evaluation Report 155705.

This finding was greater than minor because it was associated with the Initiating Event
Cornerstone attribute of Equipment Performance, and adversely affected the
cornerstone objective to limit the likelihood of those events that upset plant stability
during at-power operations. The finding was determined to be of very low safety
significance (Green) because the maximum unidentified RCS leakage from the Unit 1
RPV flange leak was much less than the Technical Specification limit for unidentified
RCS leakage of 5 gpm and would not have affected other mitigation systems resulting in
a total loss of their safety function. No cross-cutting aspect was assigned to this issue
because the direct cause was not considered as indicative of current performance due to
improvements in the CAP since this issue occurred. (Section 40A2.3)

Green. A Green self-revealing finding was identified for inadequate design control and
replacement of the 43A relay in the Unit 2 main generator voltage regulator control
circuit that resulted in a reactor scram due to a main turbine generator trip from a loss of
main generator excitation. The failed 43A relay was subsequently replaced with another
model relay better suited to low energy control circuit applications. This finding was
entered into the licensee's corrective action program as Problem Evaluation Report
153987.

This finding was greater than minor because it was associated with the Initiating Event
Cornerstone attribute of Design Control, and adversely affected the cornerstone
objective to limit the likelihood of those events that upset plant stability and challenge
critical safety functions during at-power operations. The finding was determined to be of
very low safety significance (Green) because it did not contribute to both the likelihood of
a reactor trip and the likelihood that mitigating equipment or functions were not available.
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The cause of this finding was directly related to the cross-cutting area of Human
Performance and the aspect of conservative assumptions and safe actions, because the
licensee’s design change process was expedited such that important technical
considerations regarding equipment reliability and operating experience were not
adequately evaluated to ensure optimum relay selection for use in low voltage control
circuit applications (H.1.b). (Section 40A3.3)

Cornerstone: Mitigating Systems

. Green. A self-revealing non-cited violation of Technical Specification 5.4.1,
"Procedures”, was identified for an incorrect Unit 1 surveillance procedure that instructed
technicians to install a jumper in the wrong location which resulted in the inadvertent
lockout of the Loop Il residual heat removal (RHR) pumps automatic start feature while
the Loop | RHR pumps were removed from service for testing. The improperly installed
jumper resulted in the RHR system being unable to perform its safety function. The
immediate corrective actions for this event included removal of the jumper to restore the
automatic start feature of the RHR Loop Il pumps, revision to the surveillance procedure
to reflect the correct location for the jumper, and completion of the surveillance. This
finding was entered into the licensee’s corrective action program as Problem Evaluation
Report 166487.

The finding was determined to be more than minor because it was associated with the
Mitigating Systems Cornerstone attribute of Procedure Quality and adversely affected
the associated cornerstone objective to ensure the availability, reliability, and capability
of systems that respond to initiating events to prevent undesirable consequences. A
Phase 2 analysis was performed because the event represented a loss of the RHR
system safety function. The Phase 2 analysis using Appendix A, Technical Basis for At-
Power Significance Determination Process, of IMC 0609 determined that the finding was
of very low safety significance (Green). The cause of this finding was directly related to
the cross cutting area of Problem Identification and Resolution and the aspect of
thorough evaluation of identified problems because a prior licensee-identified procedural
discrepancy regarding the location of this jumper was not adequately evaluated and
resolved to ensure the jumper would be installed in the correct circuit (P.1(c)). (Section
1R22)

Two violations of very low safety significance, which were identified by the licensee, have been
reviewed by the inspectors. Corrective actions taken or planned by the licensee have been
entered into the licensee’s corrective action program (CAP). These violations and the problem
evaluation report (PER) tracking numbers are listed in Section 40A7 of this report.
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REPORT DETAILS

Summary of Plant Status

Unit 1 began this report period at full Rated Thermal Power (RTP). On February 4, 2009, an
unplanned downpower to 85 percent RTP was conducted in response to the automatic
bypassing of a power cell and resultant output current instability of the 1B Variable
Frequency Drive (VFD). On February 8, 2009, power was further reduced to 55 percent RTP
to remove the 1B Recirculation pump from service to repair the VFD cell. Following these
repairs, the unit was returned to full RTP on February 10, 2009. On February 18, 2009, an
automatic reactor scram from full RTP occurred on Unit 1 due to a main turbine trip initiated
by a neutral voltage overload trip of the main generator. The cause of the trip was
condensation accumulating in the 1B bus duct cooling fan ductwork that was blown into the
main generator output bus bars when the fan was started. The unit was restarted on
February 24, 2009, but was removed from service the next day when the 1B Recirculation
pump suffered an oil leak which damaged the lower radial bearing. The unit was restarted
on March 13, 2009, returned to full RTP on March 16, 2009, and remained at full RTP for the
remainder of the report period.

Unit 2 operated at essentially full RTP the entire report period except for an automatic scram
and three planned downpowers. On February 16, 2009, a manual reactor scram from full
RTP was inserted on Unit 2 due to elevated stator cooling water temperature. The cause of
the temperature increase was failure of the stator cooling water system temperature control
valve. After repairs were made, the unit was restarted on February 17, 2009, and returned to
full RTP on February 23, 2009. On January 23, February 13 and March 27, 2009, planned
downpowers to approximately 75 percent RTP were conducted to perform control rod pattern
adjustments as well as other maintenance. In each case the unit was restored to full RTP on
the following day.

Unit 3 operated at essentially full RTP the entire report period except for two planned
downpowers. On January 9, 2009, a planned downpower to approximately 75 percent RTP
was conducted to perform a control rod sequence exchange, turbine valve testing and main
condenser waterbox cleaning. The unit was returned to full RTP on January 10, 2009. On
January 25, 2009, a planned downpower to approximately 70 percent RTP was conducted to
repair a packing leak on the 3A Reactor Feed Pump and to perform control rod exercise
testing. The unit was returned to full RTP on January 26, 2009.

1. REACTOR SAFETY

Cornerstones: Initiating Events, Mitigating Systems, Barrier Integrity
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a.

1R05

Equipment Alignment

Partial Walkdown

Inspection Scope

The inspectors conducted three equipment alignment partial walkdowns to evaluate the
operability of selected redundant trains or backup systems, listed below, with the other
train or system inoperable or out of service. The inspectors reviewed the functional
systems descriptions, Updated Final Safety Analysis Report (UFSAR), system operating
procedures, and Technical Specifications (TS) to determine correct system lineups for
the current plant conditions. The inspectors performed walkdowns of the systems to
verify that critical components were properly aligned and to identify any discrepancies
which could affect operability of the redundant train or backup system. Documents
reviewed are listed in the Attachment to this report.

. Unit 2 Reactor Core Isolation Cooling System

. Unit 1/2 Emergency Diesel Generators (EDG) A and B
. Unit 1 and Unit 3 250V DC Main Batteries 1 and 3 respectively

Findings
No findings of significance were identified.

Complete Walkdown

Inspection Scope

The inspectors completed a detailed alignment verification of the Unit 1 Standby Liquid
Control (SLC) System, using the applicable P&ID flow diagram, 1-47E854-1, along with
the relevant operating instruction, 1-OI-63, to verify equipment availability and
operability. The inspectors reviewed relevant portions of the UFSAR and TS. This
detailed walkdown also verified electrical power alignment, the condition of applicable
system instrumentation and controls, component labeling, pipe hangers and support
installation, and associated support systems status. Furthermore, the inspectors
examined the applicable System Health Reports, Work Orders (WO), and any PERs that
could affect system alignment and operability.

Findings
No findings of significance were identified.
Fire Protection

Routine Walkdowns

Inspection Scope

The inspectors reviewed licensee procedures, Standard Programs and Processes
(SPP)-10.10, Control of Transient Combustibles, and SPP-10.9, Control of Fire
Protection Impairments, and conducted a walkdown of the six fire areas (FA) and fire
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zones (F2Z) listed below. Selected FAs/FZs were examined in order to verify licensee
control of transient combustibles and ignition sources; the material condition of fire
protection equipment and fire barriers; and operational lineup and operational condition
of fire protection features or measures. Also, the inspectors verified that selected fire
protection impairments were identified and controlled in accordance with procedure
SPP-10.9. Furthermore, the inspectors reviewed applicable portions of the Site Fire
Hazards Analysis Volumes 1 and 2 and Pre-Fire Plan drawings to verify that the
necessary fire fighting equipment, such as fire extinguishers, hose stations, ladders, and
communications equipment, was in place.

Unit 2 Reactor Building Elev. 621, Electrical Board Room 2A (FA-9)
Unit 2 Reactor Building Elev. 621, Shutdown Board Room 2A (FA-10)
Unit 2 Reactor Building Elev. 621, Shutdown Board Room 2B (FA-11)
Unit 1 Reactor Building Elev. 639 South of Column Line R (FZ 1-6)
Unit 1 Reactor Building Elev. 621 and North Elev. 639 (FZ 1-5)

Unit 2 Reactor Building, Elev. 519’, 541’, and 565’ - East side (FZ 2-2)

b. Findings
No findings of significance were identified.

1R11 Licensed Operator Requalification

A Resident Inspector Quarterly Review

a. Inspection Scope

On March 23, 2009, the inspectors observed licensed operator requalification simulator
examination for two crews. Each crew received the same examination scenario: Group
6 Isolation and Main Steam Line Break in Containment.

The inspectors specifically evaluated the following attributes related to each operating
crew’s performance:

Clarity and formality of communication

Ability to take timely action to safely control the unit

Prioritization, interpretation, and verification of alarms

Correct use and implementation of Abnormal Operating Instructions (AOIs), and

Emergency Operating Instructions (EOIS)

o Timely and appropriate Emergency Action Level declarations per Emergency Plan
Implementing Procedures (EPIP)

o Control board operation and manipulation, including high-risk operator actions

e  Command and Control provided by the Unit Supervisor and Shift Manager

The inspectors attended a post-examination critique to assess the effectiveness of the
licensee’s program. The inspectors also reviewed simulator physical fidelity (i.e., the
degree of similarity between the simulator and the reference plant control room, such as
physical location of panels, equipment, instruments, controls, labels, and related form
and function).
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Findings
No findings of significance were identified.

Maintenance Effectiveness

Inspection Scope

The inspectors reviewed two specific equipment issues listed below for structures,
systems and components (SSC) within the scope of the Maintenance Rule (MR)
(10CFR50.65) with regard to some or all of the following attributes: (1) Work practices;
(2) Identifying and addressing common cause failures; (3) Scoping in accordance with
10 CFR 50.65(b) of the MR; (4) Characterizing reliability issues for performance; (5)
Trending key parameters for condition monitoring; (6) Charging unavailability for
performance; (7) Appropriateness of performance criteria in accordance with 10 CFR
50.65(a)(2); (8) System classification in accordance with 10 CFR 50.65(a)(1); and (9)
Appropriateness and adequacy of (a)(1) goals and corrective actions (i.e., Ten Point
Plan). The inspectors also compared the licensee’s performance against site procedure
SPP-6.6, Maintenance Rule, Pl Monitoring, Trending and Reporting; Technical
Instruction 0-TI-346, Maintenance Rule Pl Monitoring, Trending and Reporting; and SPP
3.1, Corrective Action Program. The inspectors also reviewed, as applicable, WQO's,
surveillance records, PERs, system health reports, engineering evaluations, and MR
expert panel minutes; and attended MR expert panel meetings to verify that regulatory
and procedural requirements were met.

o Emergency Equipment Cooling Water (EECW) Strainer Failures
o Secondary Containment Isolation Damper Failures

Findings
No findings of significance were identified.

Maintenance Risk Assessments and Emergent Work Evaluation

Inspection Scope

For planned online work and/or emergent work that affected the combinations of risk
significant systems listed below, the inspectors reviewed five licensee maintenance risk
assessments and actions taken to plan and control work activities to effectively manage
and minimize risk. The inspectors verified that risk assessments and applicable risk
management actions (RMA) were conducted as required by 10 CFR 50.65(a)(4) and
applicable plant procedures such as SPP-7.0, Work Management; SPP-7.1, On-Line
Work Management; 0-TI-367, BFN Equipment to Plant Risk Matrix; and BP-336, Risk
Determination And Risk Management. The inspectors also evaluated the adequacy of
the licensee’s risk assessments and implementation of RMAs.

¢ Unit 1/2 A EDG and Unit 2 High Pressure Coolant Injection (HPCI) Pump Out of
Service (00S).

e 1C RHR pump, Division | Core Spray, A3 EECW pump, EECW North Header
Sectionalizing valve (67-13) OOS
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e Unit 1/2 C EDG and B3 EECW Pump OOS
Unit 1/2 B EDG, 2A Control Rod Drive (CRD) Pump and 2A Residual Heat Removal
(RHR) Pump OOS

e 1D RHR pump, A3 EECW pump, and B3 EECW pump OQS, and 1B CRD pump
(aligned to Unit 2), and A1 RHRSW pump (aligned to EECW)

Findings
No findings of significance were identified.

Operability Evaluations

Inspection Scope

The inspectors reviewed the seven operability/functional evaluations (FE) listed below to
verify technical adequacy and ensure that the licensee had adequately assessed TS
operability. The inspectors also reviewed applicable sections of the UFSAR to verify that
the system or component remained available to perform its intended function. In
addition, where appropriate, the inspectors reviewed licensee procedures NEDP-22, FE
and PIDP-3, Operability and Reportability Reviews of PERS, to ensure that the
licensee’s evaluation met procedure requirements. Furthermore, where applicable,
inspectors examined the implementation of compensatory measures to verify that they
achieved the intended purpose and that the measures were adequately controlled. The
inspectors also reviewed PERs on a daily basis to verify that the licensee was identifying
and correcting any deficiencies associated with operability evaluations.

o Unit 1/2 EDG C Redundant Start Test Failure (PER 162369)

o Unit 1 CS Pump A Failure to Trip (PER 161766)

o Common Unit 161KV Capacitor Bank Battery Multiple Failures of PM for Average
and Pilot Cell Temperatures (PER 162770)

o C Diesel Generator Failure to Load During Appendix R Run (PER 162127)

o Inadequate Operating Pressure Test of Unit 1 RV Nozzle N-11B Weld Repair
(PERs 158384 and 158571)

o Unit 1/2 EDG A Turbo Charger Degradation and Common Cause Evaluation (PERs
153878 and 159837)

o Revised Safe Shutdown Instruction (SSI) Entry Conditions (PERs 162431 and
162779)

Findings

Introduction: The inspectors identified an issue with the adequacy of the Entry
Conditions to 0-SSI-001, Safe Shutdown Instructions (SSIs), for ensuring designated
safe shutdown equipment are capable of performing their intended functions during an
10CFR50, Appendix R, fire event. This issue is being characterized as an unresolved
item (URI).

Description: On December 23, 2008, the licensee issued Revision 2 of 0-SSI-001, which
instituted a significant change to the SSI Entry Conditions. In essence this revision,
added an entry condition based on the operators’ ability to restore and maintain reactor
water level above +2 inches on the narrow range scale with available equipment. With
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this change in effect, operators would not enter the SSls during an Appendix R fire event
unless they were unable to restore and maintain reactor water level above +2 inches.

As long as operators could maintain reactor water level during a fire event, they would
continue to use the Emergency Operating Instructions (EQI) in lieu of the SSls. In
January 2009, the inspectors reviewed the affect of 0-SSI-001, Revision 2, upon the
operator’s ability to align and operate designated safe shutdown equipment in a manner
that would ensure their capability to perform their intended functions during a 10CFR50,
Appendix R, fire event. Based on this review, the inspectors questioned the adequacy of
the revised SSI entry conditions to ensure critical parameters (e.g., Suppression Pool
temperature) would be maintained consistent with assumptions in the safe shutdown
analyses (SSA). Failure of the operators to enter the SSI's at the right time could
invalidate the critical SSI timelines for operator actions to ensure reactor core and
containment cooling functions are met. To address the inspectors’ concerns regarding
the potential adverse impact on critical assumptions in the SSAs as a consequence of
delayed entry into the SSlis by the operators, the licensee initiated PER 162431. After
further review of the inspectors’ concerns, the licensee subsequently determined that the
Entry Conditions of 0-SSI-1 did not ensure timely entry into the safe shutdown
procedures in the event that decay heat removal capability was lost due to fire damage.
The Revision 2 procedure change evaluation of 0-SSI-001 did not consider the potential
impact on decay heat removal and containment cooling functions during a fire event.
The licensee initiated PER 162779 to promptly address this specific issue.

On February 9, 2009, the licensee issued Revision 3 of 0-SSI-001 which changed the
Entry Conditions to include additional provisions for ensuring timely entry into the SSis
that would assure critical SSA assumptions were met to allow decay heat removal and
containment cooling functions to be fulfilled. This SSI revision, and a revision to the
licensee’s Fire Protection Report, were the primary corrective actions to resolve PER
162779. In order to address the inspector’s original, overall concern, as part of the
corrective actions for PER 162431, the licensee committed to conduct a comprehensive
re-evaluation of the SSI entry conditions to assure they were consistent with all SSA
assumptions and SSI timelines for any Appendix R fire event. [Note: following further
dialogue with the NRC staff regarding acceptability of SSI entry conditions, the licensee
also initiated PER 164685 and subsequently issued Revision 4 of 0-SSI-001, on
February 27, 2009, which changed the Entry Conditions back to the way they were in
Revision 1. The Entry Conditions prescribed by Revision 1 and 4 of 0-SSI-001 were
essentially based only on the magnitude of the fire, and did not include qualifiers related
to plant parameters (e.g., reactor water level, suppression pool temperature).]

In order to fully assess the safety and enforcement implications regarding the adequacy
of the revised SSI entry conditions, additional information from the licensee will be
needed. Consequently, pending completion of the licensee’s comprehensive re-
evaluation, and further review by the NRC, this issue will be identified as URI 05000259,
260, 296/2009002-01, Inappropriate Change to SSI Entry Conditions For Appendix R
Fire Events.

Post Maintenance Testing

Inspection Scope

The inspectors reviewed the six post-maintenance tests (PMT) listed below to verify that
procedures and test activities confirmed SSC operability and functional capability
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10

following maintenance. The inspectors reviewed the licensee’s completed test
procedures to ensure any of the SSC safety function(s) that may have been affected
were adequately tested, that the acceptance criteria were consistent with information in
the applicable licensing basis and/or design basis documents, and that the procedure
had been properly reviewed and approved. The inspectors also witnessed the test
and/or reviewed the test data, to verify that test results adequately demonstrated
restoration of the affected safety function(s). The inspectors verified that PMT activities
were conducted in accordance with applicable WO instructions, or procedural
requirements, including SPP-6.3, Pre-/Post-Maintenance Testing, and MMDP-1,
Maintenance Management System. Furthermore, the inspectors reviewed problems
associated with PMTs that were identified and entered into the CAP.

e Unit 2: PMT for Placement of 2-FCV-073-0002, HPCI Steam Line Inboard Isolation
Valve, on the Electrical Soft Back Seat, in accordance with 2-SR-3.6.1.3.5(HPCI),
HPCI System Motor Operated Valve Operability and WO 09-710035-001

e Unit 1: PMT for Replacement of 1-FSV-090-0255, Drywell Leak Detection Intake
Outboard Isolation Valve, in accordance with 1-SR-3.6.1.3.5, Primary Containment
Isolation Valve Operability Test, and WOs 08-725524-000 and WO 08-725524-001

e Unit 1: PMT for Replacement of 1-XS-75-61, Core Spray System | Auto-Init Reset
Pushbutton, in accordance with WO 09-710858-000

e Common: PMT for Repairs to C Emergency Diesel Air-Start System in accordance
with EPI-0-082-DGZ005, Diesel Generator C Redundant Start Test and WO 09-
711187-000

e Unit 1: PMT for Disassembly, Refurbishment and Reassembly of the 1B Inboard and
1D Inboard and Outboard Main Steam Isolation Valves

e Unit 2;: PMT for Repair of 2-FCV-073-0016, HPCI Steam Admission Valve in
accordance with 2-SR-3.5.1.7, HPCI Main and Booster Pump Set Developed Head
and Flowrate Test at Rated Reactor Pressure, and WO 08-712154-000

Findings
No findings of significance were identified.

Refueling and Other Outage Activities

Unit 2 Forced Outage Due To Elevated Stator Cooling Water Temperature

Inspection Scope

On February 16, 2009, Unit 2 was manually tripped from full RTP due to elevated main
generator stator cooling water temperature. The loss of stator cooling water was due to
the temperature control valve, 2-TCV-035-0054, failing open and bypassing more than
the required cooling flow. The unit subsequently entered Mode 4 to correct the problem,
conduct maintenance on the HPCI System, and perform reactor vessel water level
instrumentation surveillances. The unit was restarted on February 20 and reached full
RTP on February 23, 2009. During this short forced outage the inspectors examined the
conduct of critical outage activities pursuant to TS, applicable procedures, and the
licensee’s outage risk assessment and outage management plans. Some of the more
significant outage activities monitored, examined and/or reviewed by the inspectors were
as follows:

Enclosure



11

¢ Reactor Shutdown and cooldown activities per 2-GOI-100-12A, Unit Shutdown from
Power Operations to Cold Shutdown and Reduction in Power During Power
Operations
Control of Cold Shutdown (Mode 4) conditions, and critical plant parameters

e Licensee’s conduct of 2-GOI-200-2, Drywell Closeout; and an independent detailed
closeout inspection of the Unit 2 drywell by the inspectors

o PORC event review and restart meeting in accordance with SPP-10.5, Plant
Operations Review Committee
Reactor startup and power ascension activities per 2-GOI-100-1A, Unit Startup

e OQOutage risk assessment and management per SPP-7.2, Outage Management
Control and management of forced outage and emergent work activities per SPP-7.2

The inspectors reviewed PERs generated during the Unit 2 forced outage, and attended

Corrective Action Review Board (CARB) meetings to verify that initiation thresholds,
priorities, mode holds, and significance levels were assigned as required.

Findings
No findings of significance were identified.

Unit 1 Forced Outage Due To Main Generator Trip

Inspection Scope

On February 18, 2009, Unit 1 automatically scrammed from full RTP due to a main
turbine generator (MTG) trip that was caused by a neutral voltage overload. The cause
of the MTG trip was apparently due to the accumulation of a considerable amount of
condensed water in the 1B bus duct cooling fan ductwork, such that when operators
switched from the 1A to the 1B bus duct cooling fan, water was blown into the main
generator output bus bars resulting in an electrical fault. While shutdown, the licensee
also decided to cool down to Mode 4 on February 19 to repair an HPCI Steam Line
Isolation Valve. The unit was restarted on February 24, 2009, but had to shutdown and
cool down again due to a loss of oil from the 1B Recirculation Pump lower motor
bearing. During this cooldown, three of the Main Steam Isolation Valves failed to fast-
close and repairs to these valves caused a further delay in restoring the unit to power.
The unit was restarted on March 13 and reached full RTP on March 16, 2009. During
this forced outage the inspectors examined the conduct of critical outage activities
pursuant to TS, applicable procedures, and the licensee’s outage risk assessment and
outage management plans. Some of the more significant outage activities monitored,
examined and/or reviewed by the inspectors were as follows:

e Reactor Shutdown and cooldown activities per 1-GOI-100-12A, Unit Shutdown from
Power Operations to Cold Shutdown and Reduction in Power During Power
Operations

e Control of Cold Shutdown (Mode 4) conditions, and critical plant parameters
Licensee’s conduct of 1-GOI-200-2, Drywell Closeout; and two independent detailed
closeout inspections of the Unit 1 drywell by the inspectors

o PORC event reviews and restart meetings in accordance with SPP-10.5
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e Reactor startups, heatups and power ascension activities per 1-GOI-100-1A, Unit
Startup, and 1-SR-3.4.9.1(1), Reactor Heatup and Cooldown Rate Monitoring

e OQutage risk assessment and management per SPP-7.2

e Control and management of forced outage and emergent work activities per SPP-7.2

The inspectors reviewed PERs generated during the Unit 1 forced outage and attended

PER Screening Committee (PSC) and CARB meetings to verify that initiation thresholds,
priorities, mode holds, and significance levels were assigned as required.

Findings
No findings of significance were identified.

Surveillance Testing

Inspection Scope

The inspectors witnessed portions and/or reviewed completed test data for the following
eight surveillance tests of risk significant and/or safety-related systems to verify that the
tests met TS surveillance requirements, UFSAR commitments, and in-service testing
and licensee procedure requirements. The inspectors’ review confirmed whether the
testing effectively demonstrated that the SSCs were operationally capable of performing
their intended safety functions and fulfilled the intent of the associated surveillance
requirement.

Reactor Coolant System (RCS) Leak Detection Tests:

e 1-SR-3.4.5.3, Unit 1 Drywell Floor Drains Sump Flow Monitoring System Calibration

In-Service Tests:

e 3-SR-3.5.1.6(RHR 1), Quarterly Unit 3 RHR System Rated Flow Test Loop |

Routine Surveillance Tests:

e 1-SR-3.4.6.1, Dose Equivalent lodine 131 Concentration
e 1-SR-3.3.5.1.6(CS 1), Unit 1 Core Spray System Logic Functional Test Loop

e 0-SR-3.8.1.8(1 & Il), 480V Load Shedding Logic System Functional Tests (Divisions |
& 1)

e EPI-0-082-DGZ005, Diesel Generator C Redundant Start Test
e 0-SR-3.8.1.6, Common Accident Signal Logic Division |
e 1-SR-3.3.5.1.6(B I), Unit 1 RHR Logic Functional Test

Findings
Introduction: A Green self-revealing noncited violation (NCV) of TS 5.4.1, "Procedures,"
was identified for an inadequate surveillance procedure for installing a jumper in the

wrong location, which resulted in the Unit 1 RHR system being unable to perform its
safety function.
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Description: On March 21, 2009, plant operators and electrical maintenance personnel
were performing a functional test of the Unit 1 RHR Loop | pump and valve logic in
accordance with 1-SR-3.3.5.1.6 (B 1), Functional Testing of RHR Loop | Pump and
Minimum Flow Valve Logic. The initial alignment for this surveillance required the Loop |
pump breakers (RHR Pumps 1A and 1C) to be racked out to the test position. A step in
the procedure then required a jumper to be installed to simulate a Unit 2 accident signal
which would trip the 1A and 1C RHR Pump breakers, if a Unit 1 accident signal was not
present. The surveillance procedure directed the jumper to be installed between
terminals KK-75 and KK-76 in Panel 1-9-33. The Loop | pump load shed relays that
were intended to be tested were actually in Panel 1-9-32. When the jumper was
installed in the wrong cabinet it resulted in the lockout of the automatic start feature for
the 1B and 1D RHR Pumps. The operators immediately recognized that the Loop Il
RHR pumps were locked out and directed maintenance personnel to remove the jumper
to restore the automatic start feature to the pumps. This finding was entered into the
licensee’s CAP as PER 166487.

Subsequent investigation revealed that a walk-down by maintenance personnel prior to
performing the surveillance had identified a discrepancy in the surveillance procedure.
The procedure had directed the jumper to be installed in panel 1-9-33 which was
incorrect, but a later step directed the jumper to be removed from panel 1-9-32 which
was the appropriate location for the jumper. This was communicated to the Operations
Procedure Group, but they inappropriately left the installation of the jumper in the wrong
panel and changed the location for the jumper removal step to the same panel. This
was a missed opportunity for the licensee to correct the surveillance procedure prior to
running the surveillance.

Analysis: The installation of a jumper in the wrong location due to an inadequate
procedure was a performance deficiency which resulted in the loss of safety function of
the RHR system. This finding was determined to be more than minor because it was
associated with the Mitigating Systems Cornerstone attribute of Procedure Quality and
adversely affected the associated cornerstone objective to ensure the availability,
reliability, and capability of systems that respond to initiating events to prevent
undesirable consequences. The Phase 1 worksheet in NRC Manual Chapter 0609,
"Significance Determination Process," was used to conclude that a Phase 2 analysis
was required because the finding represented an actual loss of safety function for the
RHR system. The inspectors performed a Phase 2 analysis using Appendix A,
"Technical Basis for at Power Significance Determination Process," of NRC Manual
Chapter 0609, "Significance Determination Process," and the Phase 2 Risk Notebook for
Browns Ferry Unit 2. The inspectors assumed that RHR was unavailable for Low
Pressure Injection safety function, but that Loop 1l RHR would be available for
Containment Heat Removal safety function. Additionally, a credit of one was used for
operator recovery to manually start the Loop Il RHR pumps during the injection phase if
an accident occurred. These assumptions resulted in a finding of very low safety
significance with the dominant sequences being a transient without power conversion
system and stuck open relief valve. These results were validated by a senior reactor
analyst who concluded that the SDP results were very conservative since the Phase 2
worksheet calculates the increased risk based on an assumed exposure time of three
days, whereas this condition only existed for approximately one minute.
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The cause of this finding was directly related to the cross cutting area of Problem
Identification and Resolution, in the component of corrective action program, and the
aspect of thorough evaluation of identified problems, because a prior licensee-identified
procedural discrepancy regarding the jumper location was not adequately evaluated and
resolved to ensure the jumper would be installed in the correct circuit (P.1(c)).

Enforcement: Unit 1 Technical Specification 5.4.1 required, in part, that written
procedures be established, implemented, and maintained covering the applicable
procedures recommended in Regulatory Guide (RG) 1.33, Revision 2, Appendix A,
February 1978. RG 1.33, Appendix A, Section 8 included surveillance test procedures
for Emergency Core Cooling Systems. Contrary to the above, 1-SR-3.3.5.1.6 (B I),
Functional Testing of RHR Loop | Pump and Minimum Flow Valve Logic, was not
adequately established and maintained such that during the performance of the test,
both the Loop | and Loop Il RHR pumps were rendered inoperable, resulting in the
system being unable to fulfill its safety function.

Because the finding is of very low safety significance and has been entered into the
licensee’s as PER 166487, this violation is being treated as an NCV consistent with
Section VI.A of the Enforcement Policy: NCV 05000259/2009-002-02, “Inadequate
Surveillance Procedure Causes Loss of Unit 1 RHR System Safety Function.”

Cornerstone: Emergency Preparedness

1EP6

a.

40A1

Drill Evaluation

Inspection Scope

On March 25, 2009, the inspectors observed an Emergency Preparedness (EP) drill that
contributed to the licensee’s Drill/Exercise Performance (DEP) and Emergency
Response Organization (ERO) Pl measures, to identify any weaknesses and
deficiencies in classification, notification, dose assessment and protective action
recommendation (PAR) development activities. The inspectors observed emergency
response operations in the simulated control room and the Technical Support Center to
verify that event classification and notifications were done in accordance with EPIP-1,
Emergency Classification Procedure and other applicable Emergency Plan
Implementing Procedures. The inspectors also attended the licensee critique of the drill
to compare any inspector-observed weakness with those identified by the licensee in
order to verify whether the licensee was properly identifying weaknesses.

Findings
No findings of significance were identified.

Performance Indicator (PI1) Verification

Cornerstone: Barrier Inteqrity

RCS Activity and RCS Leakage

Inspection Scope
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The inspectors reviewed the licensee’s procedures and methods for compiling and
reporting the following Pls, including procedure SPP-3.4, Pl for NRC Reactor Oversight
Process for Compiling and Reporting Pls to the NRC. The inspectors examined the
licensee’s Pl data for the specific PI's listed below for the first through fourth quarters of
2008. The inspectors reviewed the licensee’s data and graphical representations as
reported to the NRC to verify that the data was correctly reported. The inspectors also
validated this data against relevant licensee records (e.g., PERs, Daily Operator Logs,
Plan of the Day, Licensee Event Reports, etc.), and assessed any reported problems
regarding implementation of the Pl program. Furthermore, the inspectors met with
responsible plant personnel to discuss and review licensee records to verify that the PI
data was appropriately captured, calculated correctly, and discrepancies resolved. The
inspectors also used the Nuclear Energy Institute (NEI) 99-02, Regulatory Assessment
P1 Guideline, Revision 5, to ensure that industry reporting guidelines were appropriately
applied.

Unit 1 RCS Activity
Unit 1 RCS Leakage
Unit 2 RCS Activity
Unit 2 RCS Leakage
Unit 3 RCS Activity
Unit 3 RCS Leakage

Findings
No findings of significance were identified.

Identification and Resolution of Problems

Review of items Entered into the Corrective Action Program

As required by Inspection Procedure 71152, “Identification and Resolution of Problems,”
and in order to help identify repetitive equipment failures or specific human performance
issues for follow-up, the inspectors performed a daily screening of items entered into the
licensee’s CAP. This review was accomplished by reviewing daily PER report
summaries, and periodically attending daily PSC and CARB meetings.

Focused Annual Sample Review - Unit 1 HPCI System Issues

Inspection Scope

In accordance with the Unit 1 Augmented Inspection Plan (AIP), the inspectors
examined the licensee's causal determination and corrective actions to address
equipment problems that caused the Unit 1 MSPI PI for the HPCI System to exceed the
green/white threshold during the second and third quarters of 2007. The inspectors 1)
Assessed the adequacy of the licensee's evaluation of the degraded performance of the
Unit 1 HPCI system by reviewing appropriate apparent evaluations, root cause analyses,
common cause analyses for the White HPCI System MSPI status, and the supporting
PERs for the individual failures; 2) Evaluated the appropriateness of corrective actions
associated with each root, apparent, or contributing cause; 3) Determined whether
corrective actions were prioritized with consideration of risk significance and regulatory
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compliance; 4) Performed an in-depth review of each of the equipment problems to
determine whether any of the equipment problems would have caused inoperability of
the HPCI system; 5) Evaluated other historical or current Unit 1 HPCI system issues to
determine if they contain any common cause or extent of cause aspects; 6) Evaluated
the effectiveness of corrective actions utilizing criterion established in IP 71152 (Section
3.02.a); and 7) Evaluated the causal evaluations utilizing criterion established in IP
95001 (Section 02.01-03). Documents reviewed during the inspection are listed in the
Attachment.

Findings and Observations

No findings of significance were identified. The inspectors concluded that none of the
reviewed equipment problems would have caused the HPCI system to become
inoperable. However, the inspectors did identify that for three of these equipment
problems, no PERs were entered into the CAP, but instead were corrected using only
the plant WO system. In addition, the inspectors identified that for two other equipment
problems for which PERs had been entered into the CAP, not all aspects of these
equipment problems were addressed by the PERs. The inspectors conducted several
discussions with plant Licensing, Engineering, and CAP management personnel. Plant
personnel agreed that these equipment problems should have been entered into, or
more thoroughly resolved in, the plant CAP. Subsequently the licensee initiated PERSs to
correct these administrative issues as necessary. The inspectors concluded that the
licensee's failure to enter these equipment problems into the plant CAP was a
performance deficiency. However, since none of these equipment problems caused
inoperability of the HPCI system, the inspectors concluded that the performance
deficiency was minor in accordance with the criteria in Manual Chapter 0612, Appendix
B.

Focused Annual Sample Review - Unit 1 Reactor Pressure Vessel Flange Leak

Inspection Scope

On October 28, 2008, during the Unit 1 Cycle 7 refueling outage, the licensee identified
steam cuts in the Unit 1 RPV head flange surfaces. These steam cuts were indicative of
the increasing unidentified reactor coolant system leakage that the licensee had been
closely monitoring since restart of Unit 1 and throughout Cycle 7 operation. The
inspectors reviewed PER 155705, Unit 1 RPV Head Steam Cut Indications, including the
associated apparent cause evaluation and corrective action plans. This PER was
initiated to resolve the Unit 1 RPV flange leakage and subsequent damage to the flange
mating surfaces. The inspectors also reviewed PER 99148, Unit 1 Reactor Vessel Head
Steam Tracing, that was initiated on March 14, 2006, prior to Unit 1 restart; and other
relevant documents listed in the attached “Supplemental Information.” Furthermore, the
inspectors interviewed responsible engineering personnel.

Findings and Observations

One finding of significance was identified.

Introduction: A Green self-revealing NCV of 10 CFR 50, Appendix B, Criterion XVI was
identified for not promptly identifying and correcting a condition adverse to quality
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associated with steam cuts and/or defects on the Unit 1 reactor RPV flange that resulted
in a significant increase in the unidentified RCS leakage during Cycle 7 operation.

Description: On March 14, 2006, during Unit 1 recovery, the licensee initiated PER
99148 due to the existence of known damage (i.e., steam cutting) to the RPV flange
head-side surface in the vicinity of the O-ring grooves. This type of damage was
indicative of RCS leakage that had breached the inner and outer O-ring seals during
prior operating cycle(s). In a meeting on March 21, 2006, and after examining
additional inspections of the RPV head-side flange on March 22, 2006, the licensee
documented in Meeting Minutes dated March 28, 2006, that issues were also raised
“concerning the uncertainty of the condition” of the RPV vessel-side flange surface given
the obvious damage to the head-side flange. But no WO, PER action item, or new PER
was written to inspect and repair the RPV vessel-side flange which at that time was
covered and submerged (i.e., reactor cavity flooded) in preparation for Unit 1 fuel load.
The Unit 1 RPV head-side flange was subsequently repaired in accordance with ASME
code requirements prior to restart. However, no evidence could be located regarding
any detailed inspections or repairs of the Unit 1 RPV vessel-side flange. Furthermore,
on February 14, 2007, the licensee had another opportunity to identify any defects or
steam cutting of the RPV vessel-side flange during the Unit 1 reactor vessel reassembly
when the vessel flange sealing surfaces were inspected for cleanliness and damage.
But this inspection was not a detailed examination and no specific record of inspection
results or indications of damage was documented.

After a five-year recovery effort, Unit 1 was restarted on May 21, 2007. Almost
immediately after reactor startup, and RCS heatup and pressurization, Unit 1
experienced elevated drywell temperatures and indications that the RPV head flange
inner O-ring seal was breached. After a brief investigation, the licensee decided to raise
the drywell temperature alarm setpoints, and disable the RPV head seal leakoff alarm.
From June 2007 until the Unit 1 refueling outage in October 2008, the drywell floor drain
leakage (i.e., RCS unidentified leakrate) slowly, but steadily increased from 0.1 gallons
per minute (gpm) to 1.2 gpm. Despite multiple shutdowns and Unit 1 drywell entries
searching for the source of the floor drain leakage, the licensee was unsuccessful. But
on October 28, 2008, during disassembly of the Unit 1 reactor vessel, the licensee
discovered steam cuts in both mating surfaces of the RPV head flange. These steam
cuts were clearly indicative of a failure of the inner and outer RPV flange O-ring seals
that had resulted in elevated RCS leakage in the drywell. PER 155705 was initiated to
resolve the identified steam cuts. The subsequent apparent cause determination of PER
155705 concluded that the steam cuts were due to “existing damage on the RPV flange
at the time of U1 restart” that were not repaired. Both the RPV head flange and RPV
flange were repaired according to ASME code requirements prior to Unit 1 startup
following the U1C7 refueling outage.

Analysis: The licensee’s failure to promptly identify and resolve suspected steam cuts in
the Unit 1 RPV flange prior to restart that resulted in elevated RCS unidentified leakage
was determined to be a performance deficiency. This finding is greater than minor
because it is associated with the Initiating Event Cornerstone attribute of Equipment
Performance, and adversely affected the cornerstone objective to limit the likelihood of
those events that upset plant stability during at-power operations. Also, this finding
represented a degradation of the barrier integrity function of the RPV flange that if left
uncorrected would have become a more significant safety concern (i.e., initiator of a
small LOCA). The finding was evaluated using Phase 1 of the At-Power SDP, and was
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determined to be of very low safety significance (Green) because the maximum
unidentified RCS leakage from the Unit 1 RPV flange leak was much less than the five
gpm TS limit for unidentified RCS leakage and would not have affected other mitigation
systems resulting in a total loss of their safety function.

No cross-cutting aspect was assigned to this issue because the direct cause was not
considered as indicative of current performance due to improvements in the CAP since
this issue occurred.

Enforcement: Criterion XVI, Corrective Action, of 10 CFR 50, Appendix B, required that
measures shall be established to assure that conditions adverse to quality are promptly
identified and corrected. Contrary to Criterion XVI, the licensee failed to promptly
identify into their CAP and correct in a timely manner evidence of steam cutting on the
surface of the Unit 1 RPV flange. Because this violation was considered to be of very
low safety significance, and has been entered into the licensee’s CAP as PER 155705, it
is being treated as an NCV, consistent with Section VI.A of the NRC Enforcement Policy:
NCV 05000259/2009002-03, Unit 1 RPV Flange Leak Due To Lack of Prompt
Identification and Resolution of Defects.

Focused Annual Sample Review - Trend in Inadequate Verification of Work Activities

Inspection Scope

The inspectors reviewed the cause evaluation and specific corrective actions associated
with PER 159472, Trend in Inadequate Verification of Work Activities. This PER was
initiated to evaluate a trend in licensee personnel signing procedure or WO steps when
the action had not been completed. The problem description for the PER contained
eight examples of when a step was signed and the action described in the step had not
been fully completed. The inspectors reviewed the cause determination, corrective
actions taken or planned, and the extent of condition evaluation for this PER. In
addition, the inspectors conducted an independent review of the PER database to
assess if interim corrective actions had been effective in addressing this trend.

Findings and Observations

No findings of significance were identified.

The licensee conducted a common-cause evaluation. The causes for this trend were
determined to be inconsistent techniques used to ensure verifications were performed
correctly; administrative type errors; and not using human performance tools to the
extent necessary to prevent self-checking type errors.

The licensee’s corrective actions included: evaluating the need for training on the use of
verification techniques; issuing site-wide bulletins on documentation errors, and
responsibility and integrity associated with an employee’s signature; assigning personnel
to conduct observations of work packages, both while in-progress and after completion;
conducting a self-assessment on work-order closure reviews; and conducting periodic
meetings with the maintenance shops to reinforce expectations for the use of human
error prevention tools. However, other than the site bulletins, these actions were limited
to the Maintenance Department only, even though three of the eight examples listed in
the problem description for this PER were caused by Operations Department personnel.
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Furthermore, the inspectors noticed that several additional examples of this behavior
have occurred since the adverse trend was identified. These additional examples (e.g.,
PERs 163782, 166455, 161157, and 167641) also involved a lack of rigor in performing
signoffs by Engineering, Operations, and Maintenance personnel. No interim corrective
actions were taken when PER 159472 was initiated. In response to the inspectors’
observations, the licensee initiated PER 167540 to address the inadequate extent of
condition.

Event Follow-up

Unit 2 Manual Reactor Scram

Inspection Scope

On February 16, 2009, Unit 2 was manually tripped from full RTP due to elevated stator
cooling water temperature. The loss of stator cooling water was due to the temperature
control valve (TCV), 2-TCV-035-0054, failing open and bypassing more than the
required cooling flow. The resident inspectors responded to the control room and
verified that the unit was in a stable Mode 3 (Hot Shutdown) condition. The inspectors
also confirmed that all safety-related mitigating systems and automatic functions
operated properly. Furthermore, the inspectors evaluated safety equipment and
operator performance before and after the event by examining existing plant parameters,
strip charts, plant computer historical data displays, operator logs, and the critical
parameter trend charts in the post-trip report. The inspectors also interviewed
responsible on-shift Operations personnel and examined the implementation of
applicable alarm response procedures (ARPs), AOIs, and EOIs, particularly 2-A0OI-100-
1, Reactor Scram. Furthermore, the inspectors reviewed and verified that the NRC
required notifications were made in accordance with 10 CFR 50.72.

Findings
No significant findings were identified.

Unit 1 Automatic Reactor Scram

Inspection Scope

On February 18, 2009, Unit 1 automatically scrammed from full RTP due to a MTG trip
that was caused by a neutral voltage overload. The cause of the MTG trip was
accumulation of water in the 1B bus duct cooling fan ductwork, such that when operators
switched from the 1A to the 1B bus duct cooling fan, water was blown into the main
generator output bus bars resulting in an electrical fault. The resident inspectors
responded to the control room and verified that the unit was in a stable Mode 3 (Hot
Shutdown) condition. The inspectors also confirmed that all safety-related mitigating
systems and automatic functions operated properly. Furthermore, the inspectors
evaluated safety equipment and operator performance before and after the event by
examining existing plant parameters, strip charts, plant computer historical data displays,
operator logs, and the critical parameter trend charts in the post-trip report. The
inspectors also interviewed responsible on-shift Operations personnel and examined the
implementation of applicable ARPs, AOIs, and EOIs, particularly 1-AOI-100-1, Reactor
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Scram. Furthermore, the inspectors reviewed and verified that the NRC required
notifications were made in accordance with 10 CFR 50.72.

Findings
No significant findings were identified.

(Closed) LER 05000260/2008-001, Automatic Turbine and Reactor Trip Resulting From
a Failure of the Design Change Process

Inspection Scope

On October 4, 2008, the Unit 2 reactor automatically scrammed from full RTP due to a
MTG trip from a loss of main generator excitation. During and following the scram, all
safety-related mitigating systems operated as designed, and all operator actions in
response to the scram were deemed to be appropriate (see IR 05000260/2008-005,
Section 40A3.1). This LER and its associated PER 153987, including the root cause
analysis (RCA), were reviewed by the inspectors.

Findings
This LER is considered closed with one finding identified.

Introduction: A Green self-revealing finding was identified for inadequate design control
and replacement of the 43A relay in the main generator voltage regulator control circuit
that resulted in a Unit 2 reactor scram due to a MTG trip from a loss of main generator
excitation. This event was very similar to a Unit 2 reactor scram on January 11, 2007.

Description: On October 4, 2008, just prior to the scram, Unit 2 operators observed that
the 500 KV Unit Station Service Transformer (USST) 2B automatic tap changer was
operating excessively, and the Unit 2 MTG was experiencing unstable field voltage,
transfer voltage, and phase amperage swings. In response to these unstable conditions,
the operators placed the main generator voltage regulator in manual control. However,
immediately after the main generator voltage regulator was transferred from auto to
manual, the Unit 2 MTG tripped which initiated an automatic reactor scram. Subsequent
investigation by the licensee determined that certain contacts in the auto/manual transfer
relay (i.e., 43A relay) of the main generator voltage control circuit had failed to make-up
which resulted in a loss of main generator excitation which tripped the MTG. The
cause(s) of the voltage instabilities which initially prompted the operators to transfer the
main generator voltage regulator to manual were under investigation by the licensee.

A post-scram RCA was conducted by the licensee, including a failure analysis by an
independent laboratory of the 43A relay (i.e., HFA model). This relay was tested and
verified to exhibit intermittent high resistance across contacts #7 and 8 which would
explain why these contacts failed to make-up and resulted in loss of main generator
excitation. The licensee’s RCA concluded that the General Electric (GE) model HFA
relay being used to perform the function of the auto/manual transfer relay (43A relay) in
the main generator voltage control circuit was poorly suited for this application. In
addition, based on the independent lab analysis, it was determined that another possible
contributing cause was mechanical misadjustment of the relay. The HFA model used for
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this relay function wasn't specifically designed for very low current and/or voltage control
signal switching, and as such was considered to be susceptible to insufficient contact
makeup, particularly if not adjusted properly.

The HFA model relay that failed was installed as the 43A relay following a similar Unit 2
reactor scram event on January 11, 2007. The root cause of the Unit 2 reactor scram in
January 2007 was attributed to the original 43A relay reaching its end of life. The
original relay had been determined to be obsolete with no equivalent replacement
identified in March 2005. But no schedule was developed to initiate the replacement of
the obsolete relay until January 2007 when it failed. In March 2007, the failed, obsolete
43A relay was then replaced with a GE model HFA relay as part of a design change.
However, the design change process that replaced the original 43A relay with an HFA
relay was accomplished in less than a month. This process typically takes a year or two,
especially for a component considered to be a “Single Point Failure for Power
Generation Reliability”. Consequently, a key aspect of the “Technical Evaluation
Considerations” of SPP-9.3, Plant Modifications and Engineering Change Control,
regarding “equipment reliability” was not adequately evaluated to ascertain any potential
adverse impacts. Furthermore, applicable operating experience (e.g., Information Notice
88-98) regarding relays used in low current applications was not considered. As such,
because of the ready availability of HFA relays on the site, the level of urgency to install
a replacement relay, and the lack of a thorough evaluation of the critical technical
considerations and operating experience, the licensee selected a relay that was poorly
suited for its application.

The Units 1 and 3 main generator voltage regulator 43A relays were also replaced with
HFA relays in 2007. Since the Unit 2 scram in October 2008, the Units 1 and 2 HFA
model 43A relays were replaced with another model relay specifically designed for very
low voltage applications. The Unit 3 HFA model 43A relay was scheduled to be
replaced at the next earliest opportunity.

Analysis: The use of a relay in the Unit 2 MTG voltage regulator control circuit which
was not well suited for that application due to a non-thorough evaluation of equipment
reliability and operating experience conducted as part of the design control process was
a performance deficiency which directly resulted in an automatic reactor scram. This
finding is greater than minor because it is associated with the Initiating Event
Cornerstone attribute of Design Control, and adversely affected the cornerstone
objective to limit the likelihood of those events that upset plant stability and challenge
critical safety functions during at-power operations. The finding was evaluated using
Phase 1 of the At-Power SDP, and was determined to be of very low safety significance
(Green) because it did not contribute to both the likelihood of a reactor trip and the
likelihood that mitigating equipment or functions were not available.

The cause of this finding was directly related to the cross-cutting area of Human
Performance, in the component of decision-making, and the aspect of conservative
assumptions and safe actions, because the licensee’s design change process was
expedited such that important technical considerations regarding equipment reliability
and operating experience were not adequately evaluated to ensure optimum relay
selection for use in low voltage control circuit applications (H.1.b). The licensee's RCA
associated with PER 153987 had also identified the expedited modification process as a
contributing factor.
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Enforcement: No violation of regulatory requirements occurred because the
replacement of an MTG exciter control relay was a non-regulated activity. This finding
was entered in the licensee’s CAP as PER 153987, and will be identified as FIN
05000259/2009002-04, Main Generator Voltage Regulator Relay Failure Results in Unit
2 Reactor Scram, in this inspection report.

(Closed) LER 50-259/2008-002 and LER 50-259/2008-002-01, ASME Code Class 1
Pressure Boundary Leak on an Instrument Line Connected to the Reactor Vessel

Inspection Scope

The inspectors reviewed the LER, and revised LER, dated January 22 and March 16,
2009, respectively, and the applicable PERs 157918 and 163176, including associated
root cause analysis and corrective action plans.

On November 23, 2008, during an ASME Section XI System Leakage Test of the Unit 1
RPV, a very small reactor coolant pressure boundary (RCPB) leak was identified from
an unisolatable instrument line connected to the RPV. This instrument line was an
ASME Code Class 1 component connected to RPV Nozzle N11B. Subsequent
nondestructive examination (NDE) by the licensee determined the leak was from a tiny
through-wall crack (i.e., 0.19” linear) in the N11B safe end. The root cause was
determined to be excessive residual stress introduced in the safe end inner diameter
surface due to severe cold work (i.e., boring) of the forged safe end that was welded to
the nozzle during initial fabrication. This stress, along with conductive water chemistry
and sensitized metal in the weld heat affected zone, led to intergranular stress corrosion
cracking (IGSCC) which caused the formation of a crack and subsequent leak. The
susceptibility of RPV instrument nozzles to IGSCC cracking was a recognized industry
issue that was also identified by General Electric (GE) SIL 571; Instrument Nozzle Safe
End Crack dated September 15, 1993. The N11B nozzle safe end leak was repaired
using a full structural weld overlay. All other similar Unit 1 RPV nozzle safe ends were
nondestructively examined, including ultrasonic testing, prior to Unit 1 startup.
Corrective action plans to ultrasonically examine similar RPV nozzle safe ends on Units
2 and 3 have been established for their upcoming refueling outages.

Findings

One finding of significance was identified (see Section 40A7 below). This LER and its
revision are considered closed.

(Closed) LER 50-259/2008-003, Main Steam Relief Valve As-Found Setpoint Exceeded
Technical Specification Lift Pressure

Inspection Scope

The inspectors reviewed the LER dated February 11, 2009, and the applicable PER
159200, including associated apparent cause determination and corrective action plans.
The inspectors also reviewed the fuel vendor's evaluation, “Browns Ferry Nuclear Plant
Unit 1 Cycle 7 - Evaluation of As-Found SRV Opening Setpoints on Vessel
Overpressure,” dated January 26, 2009.
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Following the Unit 1 Cycle 7 (U1C7) refueling outage, the licensee removed and lift
tested the 13 MSRVs that had been in service during the U1C7 operating cycle. During
this surveillance testing, the as-found U1C?7 lift setpoints for 10 of the 13 MSRVs
exceeded the TS 3.4.3 allowed limit of plus 3% of the TS required setpoint. The cause
of the MSRV as-found setpoints being outside their TS limits was determined to be
corrosion bonding between the pilot valve seat and disc, which continues to be a
recognized industry problem. The failure of these MSRVs to lift within the allowed
setpoint limits constituted a condition prohibited by TS 3.4.3. To address the potential
safety consequences, the licensee conducted a Reactor Vessel Overpressure
Evaluation by re-running the U1C7 Reload ASME Overpressure and Plant Transient
analysis using the as-found MSRYV lift setpoint data. From the results of this evaluation,
the licensee concluded that the as-found condition of the MSRVs from U1C7 would have
been sufficient to fulfill the pressure relief safety function during design basis over-
pressure transient events.

The licensee also conducted an anticipated transient without scram (ATWS)
overpressure analysis for the most limiting event assuming the same as-found MSRYV lift
setpoint data. This analysis demonstrated compliance with the ASME Section Il Service
Level C Limit for emergency events.

Findings

One finding of significance was identified (see Section 40A7 below). This LER is
considered closed.

(Closed) LER 05000259/2007-002-01, Unit 1 Manual Scram Due to an Unisolable EHC
Leak

Inspection Scope

On May 24, 2007, Unit 1 operators initiated a manual reactor scram from Mode 2 reactor
startup conditions. The scram was the result of an EHC system leak that could not be
isolated. The immediate cause of the leak was failure of a stainless steel tubing
connection when the fitting was being torqued to stop a minor leak while the system was
under pressure. Nut disengagement and unflaring of the tubing resulted in system
pressure pushing the tubing out of the connection. During and following the scram, all
safety-related mitigating systems operated as designed, and all operator actions were
deemed to be appropriate. The original LER, including the associated PER 125288, root
cause analysis, and TVA Central Laboratories Services Technical Report No. 27-0712,
were reviewed by the inspectors and documented in Inspection Report
05000259/2007004. As a result of this review, FIN 05000259/2007004-01, Unisolable
Electro-hydraulic Control System Leak Due To Improperly Installed Compression Fitting
Causes Unit 1 Reactor Scram, was issued. However, the licensee subsequently re-
performed the root cause analysis and revision 1 of the LER was issued to provide
additional details. The root cause for the scram was attributed to weakness in the work
control process that allowed work to be completed using a generic WO that did not
provide adequate checks and balances to ensure that specific work items were properly
evaluated, planned and documented, commensurate with the sensitivity of the
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equipment and the risk of the activity. The inspectors reviewed the revised LER and
PER, including associated root cause analysis.

Findings

No new significant findings or violations of NRC requirements were identified. This
revision to the LER is closed.

(Closed) LER 05000259/2007-007-01, Automatic Reactor Scram from a Neutron
Monitoring Trip Signal

Inspection Scope

On August 11, 2007, Unit 1 reactor automatically scrammed from full RTP due to
exceeding the Average Power Range Monitor (APRM) Thermal Power Flow Biased trip
setpoint. The immediate cause of this trip signal was due to the failure of recirculation
flow transmitter (1-FT-68-81B) when a fitting on its sensing line failed. The original LER,
including its associated PER 128756 and root cause analysis, were reviewed by the
inspectors and documented in Inspection Report 05000259/2007005. As a result of this
review, NCV 05000259/2007005-01, Untimely Corrective Actions to Resolve Leaking
Recirculation Flow Transmitter Fitting Resulted in Unit 1 Reactor Scram, was issued.
The licensee subsequently decided to re-perform the root cause analysis and revision 1
of the LER was issued to provide additional details. The root cause for the scram was
attributed to a lack of rigorous worker practices in the use of place-keeping and flagging
to keep up with the work steps during the Unit 1 recovery activities. The inspectors
reviewed the revised LER, and the revised PER and associated root cause analysis.

Findings

No new significant findings or violations of NRC requirements were identified. This
revision to the LER is closed.

Other Activities

Quarterly Resident Inspector Observations of Security Personnel and Activities

Inspection Scope

During the inspection period the inspectors conducted observations of security force
personnel and activities to ensure that the activities were consistent with licensee
security procedures and regulatory requirements relating to nuclear plant security.
These observations took place during both normal and off-normal plant working hours.

These quarterly resident inspector observations of security force personnel and activities
did not constitute any additional inspection samples. Rather, they were considered an
integral part of the inspectors' normal plant status reviews and inspection activities.

Findings

No significant findings were identified.
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(Closed) Temporary Instruction (T1) 2515/176, EDG TS Surveillance Requirements

Regarding Endurance and Margin Testing

Inspection activities for Tl 2515/176 were previously completed and documented in
inspection report 05000259,260,296/2008004, and this Tl is considered closed at
Browns Ferry; however, Tl 2515/176 will not expire until August 31, 2009. The
information gathered while completing this temporary instruction was forwarded to the
Office of Nuclear Reactor Regulation for review and evaluation.

Meetings, Including Exit

Exit Meeting Summary

On April 3, 2009, the senior resident inspector presented the inspection results to
Mr. James Randich and other members of the staff, who acknowledged the findings.
Although the inspection included review of proprietary documents, no proprietary
material is included in this report.

Annual Assessment Meeting Summary

On April 16, 2009, the NRC's Director of Reactor Projects, the Acting Chief of Reactor
Projects Branch 6, and the Senior Resident Inspector assigned to the Browns Ferry
Nuclear Plant met with TVA and the public to discuss the NRC’s Reactor Oversight
Process and the Browns Ferry annual assessment of safety performance for the period
of January 1 through December 31, 2008. The major topics addressed were: the NRC'’s
assessment program, the results of the Browns Ferry assessment, and NRC inspection
activities. Attendees included Browns Ferry site management, members of the site staff,
local officials, and members of the public and local media.

This meeting was a Category 1 meeting open to the public. The members of the public
or media expressed no concerns about the operation of the Browns Ferry facility. The
presentation material used for the discussion and a list of attendees are attached to this
report.

Licensee-ldentified Violations

The following findings of very low safety significance (Green) were identified by the
licensee and were violations of NRC requirements which met the criteria of Section VI of
the NRC Enforcement Policy, NUREG-1600, for being dispositioned as NCVs.

e The licensee identified a violation of Unit 1 TS 3.4.4.a which required that no RCPB
leakage could exist during unit operation. Contrary to this, during an operating
pressure test at the end of the Unit 1 Cycle 7 refueling outage, the licensee identified
a through wall leak in the RPV Nozzle N11B safe end that would have existed during
unit operation. This finding was determined to be of very low safety significance
because any potential increase in the LOCA initiating event frequency would have
been extremely small considering the size of the crack, the propagation mechanism,
and the fact it was identified at the end of the operating cycle with no prior evidence
of leakage. Furthermore, even total failure of the RPV instrument line nozzle would
have been well within the capacity of existing LOCA mitigating systems.
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e The licensee identified a violation of Unit 1 TS 3.4.3 which required that twelve of
thirteen MSRVs lift at a setpoint within plus or minus three percent of a specified
value. Contrary to this, during surveillance testing following the Unit 1 Cycle 7
refueling outage, the licensee discovered that ten MSRVs did not meet the TS
allowed pressure band as described in the licensee’s PER 159200. This finding was
determined to be of very low safety significance because the as-found lift setpoint
conditions of the Unit 1 MSRVs were analyzed and determined to meet the design
basis criteria for an over-pressurization event.

ATTACHMENTS:
1. Supplemental Information
2. Attendance List
3. Meeting Presentation
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SUPPLEMENTAL INFORMATION

KEY POINTS OF CONTACT
Licensee

S. Berry, Systems Engineering Manager

J. Black, Chemistry Supervisor

S. Bono, Director of Engineering

T. Brumfield, Training Manager

M. Button, Maintenance Manager

M. Cantrell, Operations Training Manager

S. Cephus, Component Engineer Supervisor

P. Chadwell, Operations Manager

A. Elms, General Manager of Work Management and Outages
J. Emens, Site Licensing Supervisor

D. Feldman, Operations Support Superintendent
A. Feltman, Emergency Preparedness Manager
M. Floyd, Maintenance Supervisor

E. Frevold, Design Engineering Manager

R. Givens, Operations Unit Supervisor

F. Godwin, Licensing Manager

L. Hughes, Operations Superintendent

J. McCarthy, Director of Safety and Licensing

J. Mitchell, Site Security Manager

R. Nacoste, Operations Unit Supervisor

M. Palmer, Assistant Plant Manager

B. Pierce, Chemistry Manager

E. Quinn, Performance Improvement Manager
J. Randich, General Manager of Operations

D. Robinson, Chemistry Supervisor

R. Rogers, Maodifications and Projects Manager
P. Sawyer, Radiation Protection Manager

J. Underwood, Nuclear Assurance Manager

R. West, Site Vice President

LIST OF ITEMS OPENED, CLOSED AND DISCUSSED

Opened

05000259, 260, 296/2009002-01 URI  Inappropriate Change to SSI Entry Conditions For
Appendix R Fire Events (Section 1R15)

Opened and Closed

05000259/2009002-02 NCV Inadequate Surveillance Procedure Causes Loss of
Unit 1 RHR System Safety Function (Section 1R22)
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05000259/2009002-03

05000260/2009002-04

Closed

05000260/2008-001

05000259/2008-002

05000259/2008-002-01

05000259/2008-003

05000259/2007-002-01

05000259/2007-007-01

2515/176

Discussed

None

A-2

NCV Unit 1 RPV Flange Leak Due To Lack of Prompt

FIN

LER

LER

LER

LER

LER

LER

Tl

Identification and Resolution (Section 40A2.3)

Main Generator Voltage Regulator Relay Failure
Results in Unit 2 Reactor Scram (Section
40A3.3)

Automatic Turbine and Reactor Trip Resulting
from a Failure of the Design Change Process
(Section 40A3.3)

ASME Code Class 1 Pressure Boundary Leak
on an Instrument Line Connected to the Reactor
Vessel (Section 40A3.4)

ASME Code Class 1 Pressure Boundary Leak
on an Instrument Line Connected to the Reactor
Vessel (Section 40A3.4)

Main Steam Relief Valve As-Found Setpoint
Exceeded Technical Specification Lift Pressure
(Section 40A3.5)

Unit 1 Manual Scram Due to an Unisolable EHC
Leak (Section 40A3.6)

Automatic Reactor Scram from a Neutron
Monitoring Trip Signal (Section 40A3.7)

EDG TS Surveillance Requirements Regarding

Endurance and Margin Testing (Section
40A5.2)
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LIST OF DOCUMENTS REVIEWED

Section 1R04: Equipment Alignment

2-01-71, Reactor Core Isolation Cooling (RCIC) System, Attachments 1, 2, and 3, Rev. 57

2-47E813-1, Flow Diagram Reactor Core Isolation Cooling System, Rev. 47

1-01-63, Standby Liquid Control System, Revision 4

1-01-63, Attachment 1, Valve Lineup Checklist, Revision 4

1-01-63, Attachment 2, Panel Lineup Checklist, Revision 4

1-01-63, Attachment 3, Electrical Lineup Checklist, Revision 4

1-01-63, Attachment 4, Instrument Inspection Checklist, Revision 4

General Design Criteria Document BFN-50-7063, Standby Liquid Control System, Revision
12

Design Exception EX-BFN-50-739-1, SLC Combination of Safety and Quality Components

Units 1/2/3 System Health Report Cards Standby Liquid Control, FY 2008 P1-P3

FSAR Section 3.8, Standby Liquid Control System, BFN-21

FSAR Section 3.3, Reactor Vessel Internals Mechanical Design, BFN-22

Technical Specification and Bases 3.1.7, Standby Liquid Control System, Amendment 269
and Revision 50 respectively

PER 157938, 1A SLC Pump Extensive Rebuild Due to Lack of PMs

PER 158159, 1B SLC Pump Increasing Vibrations

PER 161585, SLC Storage Tank Temperature Controller Indication Not IAW Design Criteria

PER 161740, Unit 2 SLC Storage Tank Gauge Stick Appendix C Expired

PER 161760, 2B SLC Pump Pedestal Boric Acid Crystals

PER 161761, Both Unit 2 SLC Pumps Insulation Held In Place With Duct Tape

PER 161884, SLC Tank Rod-Out Tube and Chemistry Dipstick Lack of Storage Evaluations

PER 162559, Equipment Alignment Issues Not Appropriately Coded Configuration Control

PER 162599, SLC Storage Tank Volume Indication Not IAW Design Criteria

WO 09-710514-000, Manual Valve 63-507 Leak on Bonnet Pressure Relief Valve

WO 09-710431-000, Manual Valve 63-502 Packing Leak

WO 09-710514-000, Manual Valve 63-507 Leak on Bonnet Pressure Relief Valve

WO 08-724969-000, 1B SLC Pump Outboard Bearing Vibration

WO 08-713561-000, 1B SLC Pump Motor Outboard Bearing in High Alert

WO 08-710975-000, 1A SLC Pump Outboard Bearing Signs of Roller Defects

Drawing 1-47E854-1, Flow Diagram Standby Liquid Control System, Revision 11

Drawing 1-47E610-63-1, Mechanical Control Diagram Standby Liquid Control, Revision 7

0-0I1-82, Standby Diesel Generator System, Rev 99 and Attachments 1A, 1B, 2, 2A, 2B, 3,
3A

0-47E861-1, Flow Diagram Diesel Standby Air System Generator A, Rev. 13

0-47E861-2, Flow Diagram Diesel Standby Air System Generator B, Rev. 9

0-47E861-5, Flow Diagram Cooling System and Lube Oil System Standby Diesel A, Rev. 11

0-47E861-6, Flow Diagram Cooling System and Lube Oil System Standby Diesel B, Rev. 8

ECI-0-248-BAT005, 250VDC Main Bank 1,2, & 3 Battery Cell Replacement, Rev. 12

0-OI-57D, DC Electrical Systems, Rev. 121

0-OI-57D/ATT-3, Attachment 3 Electrical Lineup Checklist, Rev. 120

0-OI-57D/ATT-3A, Attachment 3A Electrical Lineup Checklist Unit 1, Rev. 120

0-OI-57D/ATT-3C, Attachment 3C Electrical Lineup Checklist Unit 3, Rev. 120

3-ARP-9-8C, Panel 9-8, 3-XA-55-8C, Window 18, 250V Reactor MOV BD 3C UV 3-EA-57-

105
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2-SR-3.8.4.4(MB-2), Main Bank 2 Battery Modified Performance Test, Rev. 17

PER 163221, Alarm Not Receive on Unit 3 With 3C 250vDC RMOV BD On Alternate
PER 163224, Unscheduled SR Used to Unload MB #2

PER 163332, WO Enhancements to Unload MB #2

Drawing 2-45E702-4, Wiring Diagram Battery BD 2, RPS Power Sys Single Line

Section 1R05: Fire Protection

Fire Protection Report, Volume 2, Section IV.6, Pre-Plan No. RX2-621

Fire Protection Report Volume 1, Section 2, Fire Hazards Analysis, Revision 1

Fire Protection Report, Volume 2, Section IV.3, Pre-Plan No RX1-639, Revision 7

0-S1-4.11.G.1.b (2), Visual Inspection of Second Period Appendix R Fire Dampers, completed
copies dated 1/10/08 and 3/28/07, Revision 16

Drawing 1-47E1392-712 and -717, Fire Protection — 10CFR50 Appendix R Penetration Seal
Tabular Drawings El 639, Revisions 1 and 4 respectively

Drawing 1-47E1392-710, -711, -713, and -715, Fire Protection — 10CFR50 Appendix R
Penetration Seal Location Drawings El 639, Revisions 2, 2, 1, and 1 respectively

Fire Protection Report Volume 1, Section 2, Fire Hazards Analysis, Revision 1

Fire Protection Report, Volume 2, Section IV.3, Pre-Plan Nos. RX1-621 and -639, Revision 7

SPP 10.7, Housekeeping/Temporary Equipment Control, Revision 3

Fire Protection Report Volume 1, Section 2, Fire Hazards Analysis, Fire Zone 2-2, Revision 1

Fire Protection Report, Volume 2, Section IV.4, Pre-Plan No RX2-565, Revision 7

Fire Protection Report, Volume 2, Section 1V.4, Pre-Plan No RX2-519SE, Revision 7

Fire Protection Report, Volume 2, Section IV.4, Pre-Plan No RX2-519NE, Revision 7

Fire Protection Report, Volume 2, Section IV.4, Pre-Plan No RX2-519, Revision 7

Section 1R11: Licensed Operator Requalification Program

OPDP-1, Conduct of Operations, Rev. 9

OPL173S280, Simulator Evaluation Guide, Group 6 Isolation and Main Steam Line Break in
Containment, Rev. 1

OTG-46, Evaluation of Simulator/Plant Differences, Rev. 0

OTG-43, Simulator Performance Improvement, Rev. 8

TRN-11.3, Conduct of Simulator Training, Rev. 11

Section 1R12: Maintenance Effectiveness

Cause Determination Evaluation (CDE) 618, B3 EECW Pump

CDE 679, B EECW Strainer Backwash Discharge Valve

PER 129092, B EECW Strainer Rework

PER 129212, B EECW Strainer Failed PMT

PER 141440, B EECW Strainer Drain Valve Failed Electrically and Mechanically
PER 141441, B EECW Strainer Backflush Valve Failed

PER 153957, B EECW Strainer Not Rotating Automatically

PER 154539, A EECW Strainer Discharge Valve Continuously Rotates

PER 156135, C EECW Strainer Operator Burden

PER 157394, B EECW Strainer is Not Rotating

PER 160106, EECW Strainers Numerous Failures Contributing to MR Unavailability
PM 500105190, Check Oil Level and Add Grease, 12/06/99
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PM 500105189, Change Oil in Gear Box and Perform Internal Strainer and Backwash Valve
Inspection, 06/08/09

WO 07-725807-000, EECW North Header Strainer A Annual PM

WO 08-721504-000, EECW North Header Strainer A Semi-Annual PM

WO 08-713984-000, Electrical Repair of B Strainer Backwash Discharge Valve

WO 08-713987-000, Mechanical Repair of B Strainer Backwash Discharge Valve

Drawing 0-45E771-5, Wiring Diagram 480V Diesel Aux Power Schematic Diagram, Rev. 26

RHR Service Water/EECW System Health Report (10/01/2008-1/31/2009)

U0 Function 067-B (a)(1) Plan, Rev 0, 3/16/09

0-GOI-300-1/ATT-12, Attachment 12 Outside Operator Round Log, Rev. 207

0-0Ol1-67, Emergency Equipment Cooling Water System, Rev. 84

0-SIMI-67B, Emergency Equipment Cooling Water System Scaling and Setpoint Documents,
Rev.34

Units 1, 2, and 3 Function 064C-B (a)(1) Ten Point Plan For Dampers Associated With
Automatic Secondary Containment Isolation Function

PER 45849, Unit 2 Reactor Zone Supply Damper 2-DMP-64-14 Failure to Close

PER 151814, Group 6 Isolation Valve Failure To Close

PER 152333, Inadequate Corrective Actions for Extent of Conditions Identified by PER 45849

Secondary Containment System Health Report

CDE #708, Unit 1 Reactor Zone Exhaust Dampers 1-DMP-64-42 and 43 Failed to Close

CDE #715, Unit 2 Reactor Zone Exhaust Damper 2-DMP-64-43 Failed to Close

LER 50-259/2008001, Loss of Safety Function Reactor Zone Exhaust Dampers Failed to Close

WO 08-724013-21, Reactor Zone Air Supply Inboard Valve (3-FSV-64-014) Solenoid
Replacement

DCN 69528, Replace ASCO Solenoid with AVCO Solenoid for Unit 1/2/3 Reactor Zone and
Refuel Zone Exhaust and Supply Dampers, including PIC 69584

Section 1R13: Maintenance Risk Assessments and Emergent Work Control

0-TI-367, BFN Equipment to Plant Risk Matrix, Rev. 10

BP-336, Risk Determination and Risk Management, Rev. 7
SPP-7.1, On Line Work Management, Rev. 12

BP-336 Plant Protected Equipment report (01/20 & 1/21/2009)
Unit 1 Sentinel report (01/21/2009)

PRA Evaluation BFN-2-09-015 dated 3/11/2009

BP-336 Plant Protected Equipment report (03/27/2009)

Unit 1 Sentinel report (03/27/2009)

PRA Evaluation Response (BFN 0-09-017) dated March 25, 2009

Section 1R15: Operability Evaluations

PER 162369, C Diesel Relay and Air Start Problems during Redundant Start Test

EPI-0-082-DGZ005, Diesel Generator C Redundant Start Test, Rev. 23

Drawing 0-45E767-1, Wiring Diagram, Diesel Generators, Schematic Diagram, Rev. 9

Drawing 0-47E861-7, Flow Diagram Diesel Standby Air System Generator B. Rev. 10

BFN Unit 1 Technical Specifications Section 3.8.1, AC Sources - Operating

BFN Unit 1 Technical Specifications Section 3.8.3, Diesel Generator Fuel Qil, Lube Oil and
Starting Air

BFN Unit 1 Technical Requirements Manual TRM 3.8.1, Diesel Generators

BFN USFAR Section 8.5, Standby A-C Power Supply and Distribution
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BFN USFAR Figure 8.5-18, Diesel Start Attempts - Block Diagram

PER 161766, CS Pump 1A Failure to Trip

PER 164634, D DG Output Breaker Excessive Grease on Stabs

WO 09-710927-000, Troubleshoot and Repair 1A CS Pump Trip Caoil

EPI-0-000-BKR014, Inspection, Test, Check and Alignment of 4160 Volt Siemens (Type-3AF)
Vacuum Circuit Breakers, Rev 27

Drawing D980112, Outline-5KV, 1200/2000 AMP, 250 MVA Horizontal GER for TVA, Rev. 0

GE Vendor Manual GEI-88775, Metal-Clad Switchgear Type MC-4.76

EPRI TR-017218-R1, Guideline for Sampling in the Commercial-Grade Iltem Acceptance
Process, January 1999

Unit 1 February 18 Forced Outage Issue No. 10

EWRO09EEB241004, 161KV Capacitor Bank Battery Minimum Temperature Evaluation

FE 41209, PER 88802 — 161KV Capacitor Bank Battery Low Cell Voltages

PER 160003, Cap Bank Battery Past Operability, Cold Weather Monitoring, and Setpoints

PER 160886, January 13 Unplanned LCO Entry Due to Cap Bank Battery Inoperable

PER 159959, Battery Cell Temperature Too Low

PER 159976, Corrective Actions of PER 139689 Not Implemented

PER 159972, December 23 Unplanned LCO Entry Due to Cap Bank Battery Inoperable

PER 139689, Space Heater in Cap Bank Battery Cabinet Cooking Batteries

PER 162770, February 4 Unplanned LCO Entry Due to Cap Bank Battery Inoperable

PER 163067, 161KV Cap Bank Battery Cabinet Workmanship Not Meeting Standards

Technical Specifications and Bases 3.8.1, AC Sources Operating, Amendment 257 and Rev. 57
respectively

FSAR, Section 8.3, Transmission System, BFN-22

0-GOI-300-1/ATT-12, Attachment 12 Outside Operator Round Log, Rev. 207

EPI-0-241-BAT003, Quarterly Check for Capacitor Bank Battery, Rev. 7

EPI-0-241-BAT002, Monthly Check for the Capacitor Bank Battery, Rev. 6

WO 08-716058-000, Correct Ventilation in Cap Bank Battery Cabinet

Calculation ED-N0241-920130, Electrical — Upgrade to 161KV Capacitor Banks for DCN
W17662A

EPRI TR-100248, Stationary Battery Guide: Design, Application, and Maintenance, Rev. 2

Functional Evaluation 43216 for PER 162127, dated March 30, 2009

Browns Ferry Nuclear Plant Fire Protection Volume 1, Section 3, Units 1, 2, and 3 Appendix R
Safe Shutdown Analysis, Rev. 3

Browns Ferry Nuclear Plant Fire Protection Volume 1, Section 4, Units 1, 2, and 3 Appendix R
Safe Shutdown Program, Rev. 4

PER 161870, C DG Failed Fast Start SR

PER 162127, C DG App R Run Failure of Voltage and Frequency Meters to Respond

PER 162391, Ineffective Change Management for PRG

0.SR-3.8.1.1(CR), Diesel Generator C Operability Test (App R), Rev. 17

1/2-ETU-SMI 4-C.4, Procedure for Making 48 Month Transducer and Indicating Meter
Calibrations on 4KV Shutdown Board C, Revision 11

SPP-8.0, Testing Programs, Rev. 4

SPP-8.1, Conduct of Testing, Rev. 5

0-SSI-16, Control Building Fire EL 593 Through EL 617, Rev. 5

0-SSI-2-4, Unit 2 Reactor Building Fire EL 593 South of Column Line R and RHR Heat
Exchanger Rooms from EL 565 Through EL 593, Rev. 5

WO 08-718379-000, 4KV Shutdown Board C Transducer and Instrument PM
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WO 09-711020-000, DG C Failure to Indicate Voltage and Frequency at 4KV Shutdown Board
C

Calculation EDQ099920030048, Unit 1, 2, and 3 Appendix R Manual Action Requirements,
Rev. 7

Drawing 0-45E765-17, Wiring Diagram 4160V Shutdown Aux Power Schematic Diagram, Rev.
7

PER 158571, Noncompliance with Pressure Test Relief Request

PER 158384, NRC Question on VT-2 test Pressure for Unit 1 N11B Safe End Repair

PER 163782, N-UT-24 Exam Report Not Prepared

General Electric (GE) SIL 571, Instrument Nozzle Safe End Crack dated September 15, 1993

Functional Evaluation 43063 for PER 158571

Inservice Inspection Relief Request 1-SI-22 dated November 25, 2008 for RPV Nozzle N11B

Justification for Deferral of GL 91-18 Actions for Unit 1 RPV Nozzle N11B Operating Pressure
Test during U1C8 Forced Outage

Weld Data Sheet for Unit 1 RPV Nozzle N11B Weld No. RFW-1-028-001 (WO 08-724426-000)

PER 124749, Diesel Generator 3A Turbocharger Failure

PER 153878, EDG Common Cause Analysis

PER 159837, Diesel Generator A Turbocharger Disassembly Inspection Results

BFN Unit 1 Technical Specifications Section 3.8.1, AC Sources - Operating

BFN Unit 1 Technical Specifications Section 3.8.3, Diesel Generator Fuel Oil, Lube Oil and
Starting Air

BFN Unit 1 Technical Requirements Manual TRM 3.8.1, Diesel Generators

BFN USFAR Section 8.5, Standby A-C Power Supply and Distribution

BFN-50-7082, Design Criteria, Standby Diesel Generator, Rev. 14

PER 162431, NRC Concern About Appendix R Entry Conditions

PER 162779, SSI Entry Conditions - Containment Cooling

PER 163640, SSls - Entry Conditions Ambiguity

PER 164685, SSls - NRC Safety Concern

0-SSI-001, Safe Shutdown Instructions, Revision 1

0-SSI-001, Safe Shutdown Instructions, Revision 2

0-SSI-001, Safe Shutdown Instructions, Revision 3

0-SSI-001, Safe Shutdown Instructions, Revision 4

TVAN Fire Protection License Condition Impact Evaluations (LCIE)
Operator Training materials dated February 10 and February 25, 2009
Fire Protection Report Volume 1, Fire Protection Plan, Section 6.0, Safe Shutdown Analysis

Section 1R19: Post-Maintenance Testing

Work Order 09-710035-001, Perform Electrical Soft Backseat of 2-FCV-073-0002
Attachment to WO 09-710035, Revisions 0, 1 and 2 and associated 10 CFR 50.59 Screening
Calculation MDQ2073200900001, Soft-Seat Backseat Evaluation for 2-FCV-73-2
2-SR-3.6.1.3.5(HPCI), HPCI System Motor Operated Valve Operability, Rev. 23

2-47E812 Sheets 1, HPCI System Flow Diagram, Rev. 54

2-45E779 Sheet 13, 480V Shutdown Auxiliary Power Schematic Diagram, Rev. 17

BFN Unit 2 Technical Specifications Section 3.5.1, ECCS - Operating

BFN USFAR Section 6.4.1, High Pressure Coolant Injection System.
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WO 08-725524-000, Troubleshoot and Repair Valve 1-FSV-90-255.

WO 08-725524-001, Replace Existing Valve with a New Valve, Install and Perform Testing

PMT-0-000-MECO001, Leak Checks on Tube Fittings, Threaded, Flanged, Bolted or Welded
Connections, Rev. 6

1-SR-3.6.1.3.5, Primary Containment Isolation Valve Operability Test, Rev. 11

1-SI-4.7.A.2.9-3/90, Primary Containment Local Leak Rate Test Radiation Monitoring:
Penetration X50A, C and D, Rev. 3

1-SR-3.3.3.1.4(S), Verification of Remote Position Indicators for Process Radiation Monitoring
System Valves, Rev. 1

1-01-90, Radiation Monitoring System, Rev. 55

EPI-0-000-SOL002, Preventative Maintenance for Valcor Solenoid Operated Valves, Rev. 19

Mechanical Control Diagram, 1-47E610-90-1, Radiation Monitoring System, Rev. 41

Wiring Diagram 1-45E614-17, 120V/250V DC Valves & Misc. Schematic, Rev 8

BFN Unit 1 Technical Specifications Section 3.4.4, RCS Operational Leakage

BFN Unit 1 Technical Specifications Section 3.4.5, RCS Leakage Detection Instrumentation

BFN Unit 1 Technical Specifications Section 3.6.1.3, Primary Containment Isolation Valves

BFN USFAR Section 5.2, Primary Containment System

BFN USFAR Section 7.12, Process Radiation Monitoring

Work Order 09-710858-000, Troubleshoot to Determine Cause for Fuses BFR-1-FU1-075-
0032D and 1-FU1-075-0032E to Clear During 1-SR-3.3.5.1.6(CS I)

Technical Evaluation for WO 09-710858-001

Drawing 0-730E930-3, Elementary Diagram Core Spray System, Rev. 9

BFN Unit 1 Technical Specifications Section 3.3.5.1, ECCS Instrumentation

BFN Unit 1 Technical Requirements Manual TRM 3.3.3.4, ECCS and RCIC Trip System Bus
Power

BFN USFAR Section 7.4, Emergency Core Cooling Control and Instrumentation

WO 08-712154-000, Disassemble 2-FCV-73-16, Inspect Internal Components and Refurbish as
Required

N-VT-4, System Pressure Test Visual Examination Procedure, Attachment 1, ASME Section Xl
VT-2, Visual Examination Report for 2-FCV-73-16

0-TI-364, ASME Section XI System Pressure Test, Appendix F, Standard Pressure Test
Process Form for Section Xl Repair/Replace PMT

MCI-0-000-GTV-001, Generic Maintenance Instructions for Gate Valves

MCI-0-000-GTV-002, Double Disc Pressure Seal Gate Valves

2-SR-3.5.1.1 (HPCI), Maintenance of Filled HPCI Discharge Piping

2-SR-3.6.1.3.5 (HPCI), HPCI System Motor Operated Valve Operability

2-SR-3.3.3.1.4(G), Verification of Remote Position Indicators for High Pressure Coolant
Injection System Valves

2-SR-3.5.1.7, HPCI Main and Booster Pump Set Developed Head and Flowrate Test at Rated
Reactor Pressure

WO 09-711187-000, Troubleshoot and Repair Diesel Generator C Air-Start System Issues
WO 09-711187-001, Replace Diesel Generator C Relay BFN-0-RLY -082-C/SFA

WO 08-711069-002, Replace Diesel Generator C Relay BFN-0-RLY -082-C/SFD2
EPI-0-082-DGZ005, Diesel Generator C Redundant Start Test, Rev. 23
MPI-0-082-INS003, Standby Diesel Engine 48 Month Inspection, Rev. 45

Drawing 0-45E767-1, Wiring Diagram, Diesel Generators, Schematic Diagram, Rev. 9
Drawing 0-47E861-7, Flow Diagram Diesel Standby Air System Generator B. Rev. 10
BFN Unit 1 Technical Specifications Section 3.8.1, AC Sources - Operating
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BFN Unit 1 Technical Requirements Manual TRM 3.8.1, Diesel Generators
BFN USFAR Section 8.5, Standby A-C Power Supply and Distribution

WO 09-712389-001, Disassemble and Refurbish Valve BFR-1-FCV-001-0026 Internal
Components

1-SR-3.6.1.3.6, MSIV Fast Closure Test

1-SR-3.6.1.3.12, MSIV Fail Safe Test

1-SR-3.3.1.1.8(5) MSIV Closure - RPS Trip Channel Function Test

1-SR-3.6.1.3.10(B), Primary Containment Local Leak Rate Test Main Steam Line B

1-SR-3.6.1.3.10(D), Primary Containment Local Leak Rate Test Main Steam Line D

MCI-0-000-PCKO001, Generic Maintenance Instructions for Valve Packing

MCI-0-001-VLV001, MSIV, Atwood Morril Co., Disassembly, Inspection, Rework and
Reassembly

PER 166038, Failure to Perform PMT as Scheduled

BFN Unit 1 Technical Specifications Section 3.6.1, Primary Containment

Section 1R22: Surveillance Testing

1-SR-3.4.6.1, Dose Equivalent lodine 131 Concentration, Revision 0

CI-136, Spectral Review of Gamma Isotopic Printouts, Revision 10

Cl-403, Reactor Building Sampling Procedure, Revision 67

CI-708, Reactor Coolant Sample Preparation for Gamma Ray Spectroscopy, Revision 23

1-SR-3.3.5.1.6(CS I), Core Spray System Logic Functional Test Loop |, Rev. 4

Ell-0-000-BKR005, 4KV Horizontal Breaker 52STA Switch Test Linkage and Position Switch
Blocking and Tie-Up, Rev. 6

0-GOI-300-2, Electrical, Rev. 85

Drawing 0-730E930-3, Elementary Diagram Core Spray System, Rev. 9

BFN Unit 1 Technical Specifications Section 3.3.5.1, ECCS Instrumentation

BFN Unit 1 Technical Specifications Section 3.5.1, ECCS - Operating

BFN USFAR Section 6.4.3, Core Spray System

BFN USFAR Section 7.4, Emergency Core Cooling Control and Instrumentation

PER 161379, Unplanned entry into an LCO when 1-FCV-075-23 failed to fully open

PER 161504, Fuses blown during 1-SR-3.3.5.1.6(CS 1)

PER 161514, Core Spray Loop 1 logic power fuses

PER 161628, Core Spray Logic Surveillance AC

PER 161766, CS Pump 1A Failure to trip

WO 09-710772-000, Troubleshoot to Determine Cause for Double-Lit Position Indication for 1-
MVOP-075-0023

WO 09-710858-000, Troubleshoot to Determine Cause for Fuses BFR-1-FU1-075-0032D and
1-FU1-075-0032E to Clear During 1-SR-3.3.5.1.6(CS I)

WO 09-710911-000, During the CS loop I logic SR, FCV-75-12, 1C CS pump CST suction
valve, was manually opened, but the indication on Panel 9-3 remained in the closed position

WO 09-710927-000, Troubleshoot/ Repair Core Spray Pump Motor 1A Trip Circuit

1-SR-3.4.5.3, Drywell Floor Drains Sump Flow Monitoring System Calibration

1-S1-4.2.E-1(B), Drywell Equipment Drains Sump Flow Monitoring System
Calibration/Verification, Rev. 6

CCI-0-XR-00-328, Thermo Westronics SV100/SV10C Recorder Calibration, Rev. 3

1-SIMI-77B, Radwaste System Scaling and Setpoint Documents, Rev. 19

Drawing 1-47E852-1, Flow Diagram, Floor and Dirty Radwaste Drainage, Rev. 26

Drawing 0-730E934-9, Elementary Diagram Radioactive Waste System, Rev. 30

Drawing 0-47W600-99, Mechanical - Instrument and Controls, Rev. 3
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Vendor Technical Manual BFN-VTD-W130-0010, Thermo Westronics Model SV100 Recorder,
Rev. 1

BFN Unit 1 Technical Specifications Section 3.4.5, Reactor Coolant System Leakage Detection
Instrumentation

BFN Unit 1 Technical Requirements Manual TR 3.3.10, Reactor Coolant System Leakage
Detection Instrumentation

BFN USFAR Section 4.10, Nuclear System Leakage Rate Limits

BFN USFAR Section 10.16, Equipment and Floor Drainage SystemsPER 162035, 1-FR-77-6
out of tolerance during calibration check

PER 162041, 1-FR-77-6 out of tolerance during calibration check

PER 162248, Equipment Drain Sump Calibration Procedure Revision

PER 162375, Both the DW FD and DW ED Sump Flow Instruments must be removed from
service to perform maintenance on either instrument

PER 162381, U1 DW FD Flow Integrator routinely fails calibration check low and a wire must be
lifted to reset the integrator to zero before it will pass.

WO 09-711042-000, Drywell floor drains Sump flow monitoring system calibration

0-SR-3.8.1.8(1), 480V Load Shedding Logic System Functional Test (Division I)

0-SR-3.8.1.8(ll), 480V Load Shedding Logic System Functional Test (Division II)

PER 163879, Unit 1 Turbine Turning Gear Oil Pump failed to load shed

PER 163894, 50V Present on 2B4 Drywell Blower Trip Circuit

PER 164013, Unit 1 Turbine Turning Gear Oil Pump Wiring and Drawing Discrepancies

PER 164083, Evaluate Unit 1 TGOP Extent of Condition, Reportability, and Past Operability

PER 164204, Delayed SR

PER 164311, Ignoring Precursors

PER 164313, Inadequate Preparation

WO 09-713328-000, Partial 480v Load Shed Performance of Division Il Loads

WO 08-711069-000, Perform Redundant Start Test on C Diesel Generator

WO 08-711069-001, Perform Test 2 of Redundant Start Test to Investigate Common Cause for
Failure of Test 1 on C Diesel Generator

WO 08-711069-002, Replace Diesel Generator C Relay BFN-0-RLY -082-C/SFD2

WO 09-711187-000, Troubleshoot and Repair Diesel Generator C Air-Start System Issues

WO 09-711187-001, Replace Diesel Generator C Relay BFN-0-RLY -082-C/SFA

EPI-0-082-DGZ005, Diesel Generator C Redundant Start Test, Rev. 23

MPI-0-082-INS003, Standby Diesel Engine 48 Month Inspection, Rev. 45

Drawing 0-45E767-1, Wiring Diagram, Diesel Generators, Schematic Diagram, Rev. 9

Drawing 0-47E861-7, Flow Diagram Diesel Standby Air System Generator B. Rev. 10

BFN Unit 1 Technical Specifications Section 3.8.1, AC Sources - Operating

BFN Unit 1 Technical Requirements Manual TRM 3.8.1, Diesel Generators

BFN USFAR Section 8.5, Standby A-C Power Supply and Distribution

0-SR-3.8.1.6, Common Accident Signal Logic, Rev. 18

1-SR-3.5.1.6(RHR 1), Quarterly RHR System Rated Flow Test Loop I, Rev. 33

Drawing 3-47E811-1, Flow Diagram, Residual Heat Removal System, Rev. 64

BFN Unit 3 Technical Specifications Section 3.5.1, ECCS - Operating

BFN Unit 3 Technical Specifications Section 3.6.2.3, RHR Suppression Pool Cooling

BFN Unit 3 Technical Requirements Manual 3.5.3, Equipment Area Coolers

BFN USFAR Section 4.8 Residual Heat Removal System

BFN USFAR Section 7.4, Emergency Core Cooling Control and Instrumentation

0-TI-230V, Vibration Program, Rev. 6

1-SR-3.3.5.1.6(B 1), Functional Testing of RHR Loop | Pump and Minimum Flow Valve Logic,
Rev. 4,5 and 6
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Drawing 1-730E920-4, Elementary Diagram Residual Heat Removal System, Rev. 14
Drawing 1-730E920-5, Elementary Diagram Residual Heat Removal System, Rev. 14
Drawing 1-730E920-6, Elementary Diagram Residual Heat Removal System, Rev. 7
Drawing 1-730E920-7, Elementary Diagram Residual Heat Removal System, Rev. 16
BFN Unit 1 Technical Specifications Section 3.3.5.1, ECCS Instrumentation

BFN Unit 1 Technical Specifications Section 3.5.1, ECCS - Operating

BFN Unit 1 Technical Specifications Section 3.6.2.3, RHR Suppression Pool Cooling
BFN USFAR Section 4.8 Residual Heat Removal System

BFN USFAR Section 7.4, Emergency Core Cooling Control and Instrumentation

BFN USFAR Section 6.4.3, Core Spray System

BFN USFAR Section 7.4, Emergency Core Cooling Control and Instrumentation
General Design Criteria 7074, Residual Heat Removal System, Rev. 19

PER 112963, Procedure 1-SR-3.3.5.1.6 (A II) deficiencies

PER 113178, Procedure 1-SR-3.3.5.1.6 (B I) Light Indication

PER 119221, Unit 2 Tech Spec 3.0.3 Entry during Unit 3 CASA Logic SR

PER 128168, Delay in Performance of 2-SR-3.3.5.1.6 (B I)

Section 1EP6: Drill Evaluation

Emergency Plan Implementation Procedure (EPIP) 1, Emergency Classification Procedure,
Revision 43

EPIP 3, Alert, Revision 32

EPIP 4, Site Area Emergency, Revision 31

EPIP 5, General Emergency, Revision 38

Performance Indicator Data, 2009 BFN Green Team SAMG, 3/25/2009

Section 40A1: Performance Indicator Verification

SPP-3.4, Performance Indicator and MOR Submittal Using INPO Consolidated Data Entry. Rev.
7

Technical Specifications and Bases 3.4.4 RCS Operational Leakage, Amendment 234 and Rev.
0 respectively

Technical Specifications and Bases 3.4.6 RCS Specific Activity, Amendment 249 and Rev. 29
respectively

ClI-138, Reporting NEI Indicators, Rev. 3

NEI 99-02, Regulatory Assessment Performance Indicator Guideline, Rev. 5

1-SR-2, Instrument Checks and Observations, Rev. 15

Section 40A2: Identification and Resolution of Problems

PER 125288, U1 Manual Scram due to EHC Leak

PER 125425, Unit 1 HPCI pump failed to develop the required differential pressure
PER 125439, HPCI Test Failure

PER 125555, Pressure Control Valve 1-PCV-073-0043 failure

PER 125574, 1-PCV73-43 is failing to control pressure

PER 125608, Cracked Weld

PER 126054 U1 Scram

PER 126633, HPCI Clamp incorrect size

PER 128756, Unit 1 Reactor Scram

PER 129791, Unit 1 Manual Reactor Scram
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PER 130696, FME in Unit 1 HPCI steam trap

PER 131878 Reactor Scram

PER 134463, U1 HPSI Small Bore Test Line Vibration

PER 136489, Cross Cutting issue for untimely corrective actions

PER 137614, Yellow Performance Indicator for BFN 1 Initiating Events (Scrams)

PER 158645, Failing to Generate PERs

PER 163921, HPCI Condensate Drain Pump Tripped with no previous PER

PER 163937, HPCI Turbine Exhaust Drain valve problem with no previous PER written

PER 164027, Omission of documentation of critical thinking in FE 42348

Functional Evaluation Number 42348 (PER 134463) U1 HPSI Small Bore Test Line Vibration

Work Order 07-716684-000 Tighten Actuator Casting Bolting And Verify Set Pressure of 1-PCV-
073-0043

Work Order 07-718271-000 Troubleshoot and Repair Unit 1 HPCI Coupling Guard between
Main pump and booster pump

Work Order 07-718457-000 Replace Section of % in. Pipe by Welding

Work Order 07-718568-000 Troubleshoot/Adjust 1-ZS-73-18B

Work Order 07-719141-000 Perform HPCI Pre-Dynamic/Dynamic Tuning At Direction Of
System Engineer

Work Order 07-719354-000 Remove the upper head for inspection of 1-CND-073-0703

Work Order 07-721637-000 HPCI Turbine Exhaust Condensate Pot Level Takes An Excessive
Amount Of Time To Clear-Perform Corrective Maintenance Necessary To Return Circuit To
Normal Operation

Work Order 07-721637-001 HPCI Turbine Exhaust Condensate Pot Level Control Valve Stuck
Open after Coil Replacement-Disassemble and Repair

Work Order 07-721637-002 Disassemble and Inspect Steam Trap

Work Order 07-723817-000 HPSI GSC Condensate Pump Breaker Tripped-Troubleshoot and
Repair

Work Order 07-723817-001 HPSI GSC Condensate Pump Locked Up, Remove And
Disassemble To Inspect/Repair Or Replace Pump

Work Order 07-723923-000 Perform air test on 1-CKV-73-609 and 1-SHV-73-24

Work Order 07-723816-000 Disassemble, Inspect and Refurbish Valve 1-SHV-073-0608

CDE Record #595, Unit 1 HPCI has exceeded its unavailability performance criteria due to
excessive planned unavailability

CDE Record #626, Unit 1 HPCI has exceeded the previously set allowable unavailability ratio of
2.02%

HPCI System 073-B 10CFR50.65 (a)(1) 10 Point Plan

Letter from Tennessee Valley Authority to U.S. Nuclear Regulatory Commission dated July 29,
2004 "Brown's Ferry Nuclear Plant (BFN) Unit 1- Response to Request for Additional
Information Regarding Generic Letter 95 -07, Pressure Locking And Thermal Binding Of
Safety-Related Power-Operated Gate Valves"

Tennessee Valley Authority Central Laboratories Services Technical Report Number 27-0736,
June 13, 2007, Evaluation of a Failed Weld

SPP-3.1, Corrective Action Program, Rev.13

SPP-6.1 Work Order Process Initiation Rev. 6

BP-250, Corrective Action Program Handbook, Rev. 12

Calculation MDQ0-999-2004-0040: HPCI & RCIC System Test Requirements

Vendor Document Number BFN-VTD-L 170-0020 Installation, Operation & Maintenance
Instructions for Leslie Class GP Pressure Reducing Valves

1-TI1-437, BFN Unit 1 System Return to Service (SRTS) Turnover Process for Unit 1 Restart

1-TI-474, BFN Unit 1 Cleanliness Verification Program
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PER 99148, Unit 1 Reactor Vessel Head Steam Tracing

Disabled Alarm Checklist and 10CFR50.59 Evaluation for Reactor Vessel Head Seal Leakoff
Pressure

MSI-0-001-VSL001, Reactor Vessel Disassembly and Reassembly

PER 155705, Unit 1 RPV Head Steam Cut Indications

PER 155697, Control Room Annunciator Disabled

PER 164764, Unit 1 Equipment Reliability Issues

PER 159472, Trend in Inadequate Verification of Work Activities

PER 163782, No Exam Report or Other Documentation to Support That N-UT-24 Was Used To
Perform the Weld Overlay Thickness Examination Even Though It Is Signed Off

PER 166455, PMT Section of MSIV WO Signed Off As Completed When the Leak Test Had Not
Been Performed

PER 161157, Static Isolation of the Reactor Zone Fans Due to Jumper not Being Installed as
Required by Procedure

PER 167641, 0-HS-2-159, Demin Water Head Tanks Inlet Valve Was In the Closed Position As
Opposed To the Required Open Position

Section 40A3: Event Follow-up

LER 05000260/2008001-00, Automatic Turbine and Reactor Trip Resulting From a Failure of
the Design Change Process

PER 153987, Unit 2 Voltage Regulator, including Root Cause Analysis report

PER 159416, Electrical Maintenance Setup Procedure

Central Laboratories Services Technical Report No. EQ29-0014, Browns Ferry Nuclear Plant —
GE HFA Relay, dated December 2, 2008

Technical Evaluation for DCN 68785, Alterrex Excitation System of the MTG relays J2XX and
43A Upgrade

DS-E2.0.2, Single Point Failure for Power Generation Reliability

SPP-9.3, Plant Modifications and Engineering Change Control

DCN 68785-01 Test Scoping Document

LER 50-259/2008-002, ASME Code Class 1 Pressure Boundary Leak on an Instrument Line
Connected to the Reactor Vessel

LER 50-259/2008-002-01, ASME Code Class 1 Pressure Boundary Leak on an Instrument Line
Connected to the Reactor Vessel

PER 157918, Unit 1 ASME Code Class Leak, including root cause report

BWRVIP-49, Instrument Penetration Inspection and Flaw Evaluation Guidelines

General Electric (GE) SIL 571, Instrument Nozzle Safe End Crack dated September 15, 1993

Technical Requirements Manual (TRM) 3.4.3.A, Structural Integrity

TVA's internal responses to GE SIL-571 dated January 18, 1994 and March 4, 1994

LER 50-259/2008-003, Main Steam Relief Valve As-Found Setpoint Exceeded Technical
Specification Lift Pressure

GE Hitachi Nuclear Energy Report No. 0000-095-8442-RO, Browns Ferry Nuclear Plant Unit 1
Cycle 7 — Evaluation of As-Found SRV Opening Setpoints on Vessel Overpressure, dated
January 26, 2009

TS Bases 2.1.2, Reactor Coolant System Pressure Safety limit

PER 159200, Unitl Cycle 7 As-Found MSRYV Setpoints
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NUREG-0800, Section 15.8, Anticipated Transients Without Scram

LER 05000259/2007002-01, Unit 1 Manual Scram Due to an Unisolable EHC Leak
PER 125288, Unit 1 Manual Scram Due to an Unisolable EHC Leak

LER 05000259/2007007-01, Automatic Reactor Scram from a Neutron Monitoring Trip Signal
PER 128756, Unit 1 Reactor Scram Due to Neutron Monitoring Trip Signal
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U.S. NUCLEAR REGULATORY COMMISSION

BROWNS FERRY NUCLEAR PLANT PUBLIC MEETING

ATTENDEE SHEET

NAME TITLE ORGANIZATION
Tammy Vinson Planner Lawrence County EMA
Eddie Hicks Director Morgan County EMA
Edward F. Christnot Public
Rebecca Nease Branch Chief U.S. NRC
Rusty West Site V. P. TVA
Steve Bono Director of Engineering TVA
Russ Godwin Licensing Manager TVA
Leonard Wert Director, RII/DRP U.S. NRC
Heather Gepford Acting Branch Chief U.S. NRC
Roger Hannah Sr. Public Affairs Officer U.S. NRC
Thierry Ross Sr. Resident Inspector U.S. NRC

Holly Hollman

Staff Writer

Decatur Daily

Keith Clines

Staff Writer

Huntsville Times
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8 USNRC Purpose of Today's Meeting _~®/USNRC

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

Browns Ferry Annual Assessment Meeting = A public forum for discussion of the licensee’s
CY 2008 Reactor Oversight Program performance
oM REGy, « NRC will discuss the licensee performance
&~ “"ﬁa issues identified in the annual assessment letter
%M £ = Licensee will be given the opportunity to
B {“0" respond to the information in the letter and

inform the NRC of new or existing programs to
maintain or improve their performance

Athens, AL
April 23, 2009
Agenda P Lo Who We Are Lol
. = The Atomic Energy Commission was established by
= Introduction Congress in 1946 to encourage the use of nuclear power
= About the NRC and regulate its safety
. . = In 1974 Congress divided the AEC into two parts

= Review of the Reactor Oversight Process - U.S. Nuclear Regulatory Commission

= National Summary of Plant Performance = Department of Energy

- Discussion of Browns Ferry Plant Performance - The NRC is headed by a Chairman and four

i Commissioners, all appointed by the President and

= Licensee Response and Remarks confirmed by the Senate for staggered five-year terms.

= NRC Closing Remarks

= Break Vacant

= NRC available to address public questions
Commissioner Commissioner Chairman Commissioner
Kristine L. Svinicki | Gregory B. Jaczko Dale E. Klein Peter B. Lyons
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Region Il Organization

NRC Representatives

Luis A. Reyes
Regional Administrator

Victor McCree
Deputy Regional Administrator
(for operations)

I T

1

Division of Reactor Safety Division of Reactor Projects Division of Fuel Facilities Inspection]
Kriss Kennedy, Director Leonard Wert, Director Joseph Shea, Director
Harold Christensen, Deputy Director Joel Munday, Deborah Jackson,
Richard Croteau, Deputy Director Acting Deputy Director Acting Deputy Director

Regional Specialists HeatherGepford
g B Branch 6 Acting Chief

} [ Regional Specialists

I

1

Browns Ferry Resident Inspection Staff

Thierry Ross, Senior Resident Inspector
Kelly Korth, Resident Inspector
Charles Stancil, Resident Inspector

Branch Staff

Larry Garner, Senior Project Engineer
Patrick Higgins, Project Engineer

= Leonard Wert, Division Director
= (404) 562-4500

= Heather Gepford, Acting Branch Chief
- (404) 542-4659

= Eugene Guthrie, Branch Chief (Not present)
- (404) 542-4662

= Thierry Ross, Senior Resident Inspector
- (256) 729-6196

= Kelly Korth, Resident Inspector
- (256) 729-6196

= Charles Stancil, Resident Inspector
- (256) 729-6196

Who We Are

The NRC Mission:

To license and regulate the
nation’s civilian use of
byproduct, source and special
nuclear materials to ensure
adequate protection of public
health and safety, promote the
common defense and security,
and protect the environment.

R USNRC

Nuclear Power Facts @ USNRC

= 104 nuclear plants at 65 sites produce
approximately 20% of U.S. electricity

= Nuclear electrical generation in 2007 totaled
806 billion kilowatt-hours

= World-wide, there are 437 nuclear plants in
30 countries (as of 2007)

TOTAL 4,053 billi
wa
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Nuclear Materials Facts

Nuclear materials are used in
medicine for cancer treatment and
diagnosis

Nuclear materials are widely used
in industry, such as in density
gauges, flow measurement
devices, radiography devices and
irradiators

Approximately 22,000 licenses are
currently issued for academic,
industrial, medical, and other uses
of nuclear material

fQj*USNR(J

Nuclear Waste Facts fi\/U SNRC

= Nuclear fuel spends 4-6 years in the
reactor until it cannot be used anymore

= Fuel is removed from the reactor and
placed in large water pools that ensure
adequate cooling and shielding

= After time in the pool fuel can be moved
to gas-filled steel and concrete casks
that continue to ensure adequate
cooling and shielding

= If alicense application is submitted,
NRC would review the application and
regulate a geologic repository

NRC Primary Functions

Establish rules and regulations

Evaluate license applications and issue
licenses if appropriate

Provide oversight through inspection of
facilities, enforcement for regulatory
violations, and evaluation of industry
operational experience

Conduct research to provide technical
support for regulatory decisions

Respond to events and emergencies at
licensed facilities

SNRC

NRC Regulatory Functions

fQZJUS NRC

What We Regulate What We DON'T Regulate

= Nuclear Reactors = Nuclear Weapons
= Commercial power, research, = Military Reactors
test, and new reactor designs . Space Vehicle Reactors

- Nuclear Material = Naturally Occurring Radioactive

= Reactor fuel, radioactive Materials such as Radon
material for medical, industrial, )
= X-ray Machines

and academic uses
These areas are regulated

= Nuclear Waste °
. Transportation, storage, by other federal agencies

disposal, and facility
decommissioning

= Nuclear Security
= Facility physical security

*States with Agreement State status can
maintain authority over byproduct material.
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How NRC Regulates @ USNRC

Poapls s the B

= Oversight and Inspection
Full-time Resident Inspectors at each nuclear plant and fuel facility
= Regional Inspection Specialists

= Assessment

Inspection results are assessed to provide a comprehensive picture of
facility performance

= NRC adjusts inspection effort

= Enforcement
NRC issues Findings and Violations
= Investigation of allegations of wrong-doing

= Emergency Response

NRC Inspectors are on-call 24/7 to respond to events at any nuclear
plant and fuel facility

NRC Performance Goals @ USNRG

Pl s th

Safety

Ensure adequate protection of public health and
safety and the environment

Security

Ensure adequate protection in the secure use and
management of radioactive materials

8 USNRC

Poapls s the B

Ensuring Nuclear Safety

= Defense-in-Depth Design Philosophy
Safety systems must be fully independent and redundant
Multiple physical barriers
= Routine testing of licensee Emergency Plans

= Ensure Compliance with Regulations and License
NRC inspectors perform daily on-site inspections
Reporting requirements for certain plant issues and safety data

= Maintenance Programs
Equipment reliability, unavailability, and failures are tracked and verified

= Continuing Training
= Nuclear plant operators are required to undergo continuing training to
retain their Operating License

Ensuring Nuclear Security f{’USNR(f

Pl s th
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= Well-armed and well-trained
security forces

= Surveillance and perimeter
patrols

= State-of-the-art site access
equipment and controls

= Physical barriers and detection
zones

= Intrusion detection systems
and alarm stations




Reactor Oversight Process <@ USNRC
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Reactor Oversight Process <@ USNRC
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= 3 Strategic Performance Areas are divided into 7
Cornerstones of Safety
= Inspection Findings and Performance Indicators are
assigned to a Cornerstone
= Inspection Findings can be assigned a cross-cutting
aspect (a causal factor for the issue)
= Human Performance
= Problem Identification and Resolution
= Safety Conscious Work Environment
= Numerous findings with a common cross-cutting aspect
result in a “Substantive Cross-Cutting Issue”

rformance Areas

ornerstones

|

Inspection Performance Indicator
Results Results

Action Matrix

Regulatory
Response

@’ USNRC

SR s —

Baseline Inspections

Beyond Baseline Inspections @ USNRC

ey T —

= Routine inspection effort performed, as a
minimum, at all reactor sites
= Includes daily unannounced resident inspector
activities and periodic regional team inspections
= Over 2,000 man-hours of direct inspection effort
annually
= Major focus areas
= Reactor safety
= Radiation safety
= Emergency preparedness
= Security

= Special Inspections
= Inspection response to unusual or unexpected plant issues
= Conducted during an ongoing event or soon after

= Focus on the licensee’s evaluation and response to ongoing plant
issues

= Supplemental Inspections
= Inspection response to White, Yellow, and Red inspection results
and performance indicators
= Conducted upon completion of licensee actions to address the
issue
= Focus on the licensee’s evaluation of the issue and adequacy of
corrective actions
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Significance Threshold

Inspection Findings and Performance Indicators

Green Implement Baseline Inspection program

White Increasingly intrusive supplemental
inspections to ensure causes are

Red determined and corrected

Significance Definitions
Green:  Very low safety significance
White: Low to moderate safety significance
:  Substantial safety significance
Red: High safety significance

Action Matrix @/ USNRC

Multipl
Licensee Regulatory Degraded Repetiti
Response Response Cornerstone Degrad
Cornerst

> | > >
= Increased safety significance of findings and
performance indicators results in movement to the right
= Movement to the right results in:
= NRC supplemental inspections
= Increased management involvement
= Increased regulatory actions

National Plant Performance

Action Matrix Status at End of CY 2008

Licensee Response 86
Regulatory Response 14
Degraded Cornerstone

Multiple/Repetitive Degraded Cornerstone 1
Unacceptable Performance 0
TOTAL 104

National Plant Performance <@ USNRC
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Performance Indicator Results (4" QTR. CY 2008)

Green: 1762
White: 6

: 0
Red: 0

Total Inspection Findings (CY 2008)

Green: 776
White: 17

: 0
Red: 0




Browns Ferry Inspection Activities {USNR(

January 1 - December 31, 2008

= Over 3,000 man-hours of direct inspection
= 5 non-cited violations

= Dec. 1 - 5: Supplemental Inspection
= |nspection Report 2008010

= Conducted in response to Unit 1 Yellow performance indicator
from 4t quarter of CY 2007 (unplanned scrams per 7000 critical
hours)

= No findings or violations

= April 27 — May 2: Special Inspection
= Inspection Report 2008009
= 1 non-cited violation (withdrawn based upon new information)

Browns Ferry Inspection Activities {USNR(

Browns Ferry Assessment Results <@ USNRG

Unit No. 1st Quarter | 2nd Quarter | 3@ Quarter | 4™ Quarter

Regulatory | Licensee Licensee Licensee
Response Response Response Response

Unit 1

Licensee Licensee Licensee Licensee

Units 2 & 3 Response Response Response Response

= Unit 1 plant performance in first quarter of the CY 2008 assessment
period was in the Regulatory Response Column (i.e. Column 2) of the
Action Matrix due to a White Performance Indicator for Unplanned
Scrams per 7000 critical hours

= Unit 1 plant performance for the remaining quarters of the CY 2008
assessment period was in the Licensee Response Column
(i.e. Column 1) of the Action Matrix

= Units 2 and 3 plant performances for all four quarters of the CY 2008
assessment period were within the Licensee Response Column
(i.e. Column 1) of the Action Matrix

Attachment 3

January 1 - December 31, 2008

= September 29 — October 24: Problem Identification and
Resolution Inspection
= Inspection Report 2008007
= 1 non-cited violation

= March 18 — May 15: Unit 3 Scheduled Refueling Outage

= QOctober 25 — December 2: Unit 1 Scheduled Refueling
Outage

Browns Ferry Assessment Summary @ USNRG

January 1 - December 31, 2008

= Substantive Cross-Cutting Issue in Problem Identification
and Resolution Area:
= Opened in 2007 Annual Assessment letter in the aspect of
appropriate and timely corrective actions

= Performance had improved as demonstrated by no new items
attributed to same aspect; however, issue remains open due to
insufficient evidence of improvement from the Turn Around Plan
and Corrective Action Program

= CY 2008 Regulatory Actions:
= 5 non-cited violations

= Supplemental Inspection - Unit 1 Unplanned Scrams per 7000
Critical Hours Performance Indicator

= TVA operated Browns Ferry in a manner that preserved
public health and safety




Browns Ferry Assessment Summary @ USNRG

January 1 - December 31, 2008

= All cornerstone objectives were met during the CY 2008
assessment period with one White performance indicator
for Unit 1 Unplanned Scrams per 7000 Critical Hours

= NRC plans baseline inspections at Browns Ferry for the
CY 2009 assessment period including major team
inspections involving:
= Component Design Basis (Triennial)
= Emergency Preparedness Exercise (Biennial)
= Fire Protection (Triennial)

= NRC plans an additional Problem Identification and
Resolution inspection at Browns Ferry for the CY 2009
assessment period to evaluate the substantive cross-
cutting issue in problem identification and resolution

Contacting the NRC @ USNRC

= For general information or questions:

= Www.nrc.gov
= Select “About NRC” then “Locations” to contact
Region
= To report a safety concern:
= (800) 695-7403
= Allegation@nrc.gov
= To report an emergency:
= (301) 816-5100 (collect calls accepted)

Reference Sources

<SSR

= Reactor Oversight Process

= Select “Nuclear Reactors” then “Operating
Reactors” from NRC website menu

= Public Electronic Reading Room

= Link on the left menu of NRC homepage

= Public Document Room

= 1-800-397-4209 (Toll Free)

= Region Il Public Affairs

= Roger Hannah (404) 542-4417
= Joey Ledford (404) 542-4416

Licensee Remarks @ USNRG
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Browns Ferry Annual Assessment Meeting
CY 2008 Reactor Oversight Program

Questions and Comments from
Members of the Public

Information on the NRC and our assessment processes is available
at this meeting. We encourage you to take copies of this
information home with you.
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