UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION lII

2443 WARRENVILLE ROAD, SUITE 210
LISLE, IL 60532-4352

May 11, 2009

Mr. Charles G. Pardee

Senior Vice President, Exelon Generation Company, LLC
President and Chief Nuclear Officer (CNO), Exelon Nuclear
4300 Winfield Road

Warrenville IL 60555

SUBJECT: BYRON STATION, UNITS 1 AND 2 NRC COMPONENT DESIGN BASES
INSPECTION (CDBI) INSPECTION REPORT 05000454/2009007(DRS);
05000455/2009007(DRS)

Dear Mr. Pardee:

On March 27, 2009, the U.S. Nuclear Regulatory Commission (NRC) completed a component
design bases inspection at your Byron Station, Units 1 and 2. The enclosed report documents
the inspection results, which were discussed on March 27, 2009, with Mr. B. Adams 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.

Based on the results of this inspection, two NRC-identified findings of very low safety
significance were identified. The findings involved violations of NRC requirements. However,
because of their very low safety significance, and because the issues were entered into your
corrective action program, the NRC is treating the issues as Non-Cited Violations in accordance
with Section VI.A.1 of the NRC Enforcement Policy.

If you contest the subject or severity of these Non-Cited Violation, you should provide a
response within 30 days of the date of this inspection report, with the basis for your denial, to
the U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington, DC
20555-0001, with a copy to the Regional Administrator, U.S. Nuclear Regulatory Commission -
Region lll, 2443 Warrenville Road, Suite 210, Lisle, IL 60532-4352; the Director, Office of
Enforcement, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001; and the
Resident Inspector Office at the Byron Station. 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 lll, and the NRC Resident Inspector at the Byron Station. 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 System (PARS)



C. Pardee

component of NRC's Agencywide Documents Access and Management System (ADAMS),
accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html (the Public
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Electronic Reading Room).

Sincerely,
/IRA/

Ann Marie Stone, Chief
Engineering Branch 2

Division of Reactor Safety

Docket Nos. 50-454; 50-455
License Nos. NPF-37; NPF-66
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Manager Regulatory Assurance - Byron Station
Senior Vice President - Midwest Operations
Senior Vice President - Operations Support
Vice President - Licensing and Regulatory Affairs
Director - Licensing and Regulatory Affairs
Manager Licensing - Braidwood, Byron, and LaSalle
Associate General Counsel
Document Control Desk - Licensing
Assistant Attorney General
lllinois Emergency Management Agency
J. Klinger, State Liaison Officer,

Illinois Emergency Management Agency
P. Schmidt, State Liaison Officer, State of Wisconsin
Chairman, lllinois Commerce Commission
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SUMMARY OF FINDINGS

IR 05000454/2009007(DRS), 05000455/2009007(DRS); 02/23/09 — 03/27/09; Byron Station,
Units 1 and 2; Component Design Bases Inspection (CDBI).

The inspection was a 3-week onsite baseline inspection that focused on the design of
components that are risk-significant and have low design margin. The inspection was
conducted by regional engineering inspectors and two consultants. Two findings of very low
safety significance were identified which were associated Non-Cited Violations (NCVs). The
significance of most findings is indicated 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.

A.

NRC-Identified and Self-Revealed Findings

Cornerstone: Mitigating Systems

Green. A finding of very low safety significance (Green) and associated NCV of 10 CFR
Part 50, Appendix B, Criterion Ill, “Design Control,” was identified by the inspectors for
the failure to maintain the qualification bases for safety-related equipment. Specifically,
the licensee failed to maintain/extend the qualified life of the Westinghouse molded case
circuit breakers (MCCBs) after the manufacturer’s qualifications ended at 20 years as
required by 10 CFR Part 50, Appendix A and B. As a result, the licensee issued a
condition report and performed an engineering evaluation, which supported continuing
qualification of the MCCBs and an operability evaluation, which found the MCCBs
operable.

The inspectors determined that the finding was more than minor because not
maintaining qualified components in safety-related systems structures and components
(SSCs) could lead to the inability to respond to design basis events. The finding
screened as of very low safety significance because the finding was a design or
qualification deficiency confirmed not to result in loss of operability or functionality. The
inspectors identified a cross-cutting aspect associated with this finding in the area of
problem identification and resolution because the licensee did not effectively incorporate
pertinent manufacturer’s operating experience into maintaining the qualification of the
MCCB:s. (P.2.(b)) (Section 1R21.3.b.(1))

Green. A finding of very low safety significance (Green) and associated NCV of 10 CFR
Part 50, Appendix B, Criterion XVI, “Corrective Actions,” was identified by the inspectors
for the failure to identify, and take corrective action to address adverse mold case circuit
breaker (MCCBs) test results. Specifically, the licensee failed to recognize an excessive
test failure rate, assess the impact on the installed MCCBs, promptly replace all failed
MCCBs, and evaluate the past and current operability of the attached loads. As a result,
the licensee issued a condition report and an operability evaluation, which found the
MCCBs operable.
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The inspectors determined that the finding was more than minor because not ensuring
the function and operability of all required MCCBs supplying safety-related SSCs could
lead to the inability to respond to design basis events. The finding screened as very low
safety significance because it would not result in the total loss of a safety function.
Specifically, the licensee evaluation showed that there was no loss of breaker
coordination. The inspectors identified a cross-cutting aspect associated with this
finding in the area of human performance, decision making because the licensee did not
use conservative assumptions in decision-making. (H1.b)(Section 1R21.3.b.(2))

Licensee-ldentified Violations

No violations of significance were identified.
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1R21

REPORT DETAILS

REACTOR SAFETY
Cornerstone: Initiating Events, Mitigating Systems, and Barrier Integrity

Component Design Bases Inspection (71111.21)

Introduction

The objective of the component design bases inspection is to verify that design bases
have been correctly implemented for the selected risk significant components and that
operating procedures and operator actions are consistent with design and licensing
bases. As plants age, their design bases may be difficult to determine and an important
design feature may be altered or disabled during a modification. The Probabilistic Risk
Assessment (PRA) model assumes the capability of safety systems and components to
perform their intended safety function successfully. This inspectible area verifies
aspects of the Initiating Events, Mitigating Systems, and Barrier Integrity cornerstones
for which there are no indicators to measure performance.

Specific documents reviewed during the inspection are listed in the Attachment to this
report.

Inspection Sample Selection Process

The inspectors selected risk significant components and operator actions for review
using information contained in the licensee’s PRA and the Byron Station, Standardized
Plant Analysis Risk (SPAR) Model, Revision 3.21. In general, the selection was based
upon the components and operator actions having a risk achievement worth of greater
than 2.0 and/or a risk reduction worth greater than 1.005. The operator actions selected
for review included actions taken by operators both inside and outside of the control
room during postulated accident scenarios.

The inspectors performed a margin assessment and detailed review of the selected
risk-significant components to verify that the design bases have been correctly
implemented and maintained. This design margin assessment considered original
design reductions caused by design modification, or power uprates, or reductions due to
degraded material condition. Equipment reliability issues were also considered in the
selection of components for detailed review. These included items such as performance
test results, significant corrective action, repeated maintenance activities, maintenance
rule (a)(1) status, components requiring an operability evaluation, NRC resident
inspector input of problem areas/equipment, and system health reports. Consideration
was also given to the uniqueness and complexity of the design, operating experience,
and the available defense in depth margins. A summary of the reviews performed and
the specific inspection findings identified are included in the following sections of the
report.

This inspection constituted 27 samples as defined in Inspection Procedure 71111.21-05.
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a.

Component Design

Inspection Scope

The inspectors reviewed the Updated Safety Analysis Report (USAR), Technical
Specifications (TS), design basis documents, drawings, calculations and other available
design basis information, to determine the performance requirements of the selected
components. The inspectors used applicable industry standards, such as the American
Society of Mechanical Engineers (ASME) Code, Institute of Electrical and Electronics
Engineers (IEEE) Standards and the National Electric Code, to evaluate acceptability of
the systems’ design. The NRC also evaluated licensee actions, if any, taken in
response to NRC issued operating experience, such as Bulletins, Generic Letters (GLs),
Regulatory Issue Summaries (RISs), and Information Notices (INs). The review was to
verify that the selected components would function as designed when required and
support proper operation of the associated systems. The attributes that were needed for
a component to perform its required function included process medium, energy sources,
control systems, operator actions, and heat removal. The attributes to verify that the
component condition and tested capability was consistent with the design bases and
was appropriate may include installed configuration, system operation, detailed design,
system testing, equipment and environmental qualification, equipment protection,
component inputs and outputs, operating experience, and component degradation.

For each of the components selected, the inspectors reviewed the maintenance history,
system health reports, operating experience-related information and licensee corrective
action program documents. Field walkdowns were conducted for all accessible
components to assess material condition and to verify that the as-built condition was
consistent with the design. Other attributes reviewed are included as part of the scope
for each individual component.

The following 16 component design reviews constituted 16 inspection samples as
defined in IP 71111.21.

° Motor Driven Auxiliary Feedwater (AFW) Pump (2AF01PA): The inspectors
reviewed the following component attributes: (1) the design and licensing basis
of the component as documented in design and licensing documentation; (2) the
motor driven auxiliary feedwater pump to verify its capability of providing makeup
water to the steam generators; (3) the pump design parameters for transferring
the pump suction source; (4) the calculations, and operating procedures related
to these functions; (5) the pump cooling, room cooling, recent pump test results,
and component nameplate data; (6) the automatic and manual pump control
logic; (7) the results of the load flow and voltage calculation to determine whether
sufficient power was available to start the motor during worst case degraded
voltage and service conditions; (8) the pump performance and brake horsepower
requirement to determine whether the motor was adequately sized for the worse
case load condition and whether this rating was adequately included in the diesel
generator loading calculation; (9) the electrical and cable drawings to verify
separation from other trains and divisions and to check for safety/non-safety
interfaces; (10) corrective actions and trending data to assess potential
component degradation; and (11) recent pump related preventative maintenance
and corrective actions. In addition, the inspectors performed walkdowns of the
auxiliary feedwater pump to verify the material condition of the components.

4 Enclosure



Auxiliary Feedwater Pump Discharge Header to Steam Generators 2D Isolation
Valve (2AF013H): The inspectors reviewed the following component attributes:
(1) motor operated valve (MOV) calculations and analysis to ensure the valve
was capable of functioning under design conditions which included calculations
for required thrust, maximum differential pressure, and valve weak link analysis;
(2) diagnostic and inservice testing (IST) results to verify acceptance criteria
were met and performance degradation would be identified; (3) the electrical
and cable drawings to verify separation from other trains and divisions; (4) the
licensee’s actions taken in response to vendor and generic communications;
(5) power and control sources and control logic for this valve and; (6) voltage
drop for both power and control circuits, overload and short circuit protection for
the valve motor.

Component Cooling (CC) Water Heat Exchanger Outlet Isolation Valve
(28X007): The inspectors reviewed the following component attributes: (1) MOV
calculations and analysis to ensure the valve was capable of functioning under
design conditions. This included calculations for required thrust, maximum
differential pressure, and valve weak link analysis; (2) diagnostic testing results
were reviewed to verify acceptance criteria were met and performance
degradation would be identified; (3) the control logic and power and control
sources for this valve; (4) the voltage drop for both power and control circuits;
and (5) the overload and short circuit protection for the valve motor.

0B Diesel Driven Essential Service Water (ESW) Makeup Pump (0SX02PB):
The inspectors reviewed the following component attributes: (1) the diesel driven
essential service water makeup pump to verify its capability of providing water to
the essential service water cooling tower basins under post-accident conditions;
(2) the design basis of the component as documented in design and licensing
documentation; (3) the pump design with regard to flow and head capacity,
nameplate data, pump and diesel cooling, adequate submergence and net
positive suction head (NPSH), and minimum flow capability; (4) the component
licensing basis, calculations, and operating procedures related to these functions;
(5) recent pump test results, pump strainer design, fuel system design, the
combustion air supply, the exhaust system design, and component nameplate
data; (6) the design of the diesel engine electrical starting system, batteries and
charger; (7) recent preventative and corrective maintenance activities; (8) the
trending data to assess potential component degradation; (9) licensee’s actions
in response to vendor and generic communications; and (10) the pump control
logic and power sources. In addition, the inspectors performed walkdowns of the
pump, diesel driver, and fuel oil system to verify the material condition of the
components.

2A Pressure Operated Relief Valve (PORV) (2RY455A): The inspectors
reviewed the following component attributes: (1) the air-operated valve (AOV)
calculations and analysis to ensure the valve was capable of functioning under
design conditions, including low temperature overpressure (LTOP) conditions.
This included calculations for required thrust, maximum differential pressure, and
valve weak link analysis; (2) accumulator sizing calculations, system air pressure
leak tests, preoperational test results, and set point analysis and calibrations,
including the upcoming set point change for the low accumulator pressure alarm
to ensure sufficient air was available in the accumulators on a loss of instrument
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air, the inspectors reviewed; (3) diagnostic and IST results to verify acceptance
criteria were met and performance degradation would be identified; (4) the air-
operated valve control logic and the control power source; and (5) the circuit
protection and adequacy of voltage.

2A Pressurizer Relief Isolation Valve - Block Valve (MOV) (2RY8000A): The
inspectors reviewed the following component attributes: (1) the MOV
calculations and analysis to ensure the valve was capable of functioning under
design conditions. This included calculations for required thrust, maximum
differential pressure, pressure locking analysis, and valve weak link analysis;
(2) diagnostic and IST results to verify acceptance criteria were met and
performance degradation would be identified; and (3) the electrical and cable
drawings to verify separation from other trains and divisions.

2A Safety Injection (SI) Pump (2SI01PA): The inspectors reviewed the following
component attributes: (1) the Sl system hydraulic calculations such as NPSH,
vortexing, and pump deadheading to ensure that the pumps were capable of
providing their accident mitigation function. This included verifying issues
identified in the previous CDBI had been adequately addressed; (2) the capability
to switchover the suction source to the discharge of the residual heat removal
pumps; (3) the vendor specifications and pump curves to ensure that these
parameters had been correctly translated into calculations, as required; (4) pump
minimum flow requirements were assessed to ensure they were in accordance
with vendor recommendations; (5) the design basis requirements to ensure that
they were correctly translated into test acceptance criteria; (6) completed pump
surveillances to ensure that actual performance was acceptable. This included
the quarterly and comprehensive IST pump surveillances, along with the system
flow balance tests; (7) the preventive and corrective maintenance history to
determine whether any recent maintenance issues could adversely impact the
functions of the pump; (8) the automatic and manual pump control logic and the
results of the load flow and voltage calculation to determine whether sufficient
power was available to start the motor during worst case degraded voltage and
service conditions; and (9) the pump performance and brake horsepower
requirement to determine whether the motor was adequately sized for the worse
case load condition and whether this rating was adequately included in the diesel
generator loading calculation.

2B Emergency Diesel Generator (EDG) (2DG01KB): The inspectors reviewed
the following component attributes: (1) the emergency diesel generator design
related to EDG room temperature, cooling system performance, and fuel
availability and quality; (2) the Fuel Oil transfer pump circuitry to verify electrical
separation; (3) the vendor manual, one-line diagram, equipment specification,
and the vendor nameplate rating to determine the diesel generator rated output
capability; (4) the breaker control logic and power source, diesel/generator start
logic, minimum voltage available at breaker close and trip coils, protective
relaying and fuse and breaker coordination; (5) the EDG loading study for the
worse case design basis loading conditions; (6) the results of surveillance tests
to verify that the diesel generator test conditions enveloped design basis and
Technical Specification requirements; (7) the normal and off-normal operating
procedures to determine whether appropriate load ratings and limitations were
incorporated; (8) selected pumps and fans to determine that break horsepower
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loads were determined and based on conservative design and operating
conditions; and (9) the modification and corrective maintenance history to
determine whether any recent modifications or maintenance issues could
adversely impact diesel generator load capability. In addition, the inspectors
performed walkdowns of the EDG to determine the material condition and the
operating environment of the components.

4160Vac Essential Switchgear Bus 242 (2APO6E): The inspectors reviewed the
following component attributes: (1) essential switchgear bus 242 and its
capability to supply adequate voltage to the loads; (2) the automatic and manual
transfer schemes and logic between alternate offsite sources and the emergency
diesel generator; (3) the control power sources and available voltage to ensure
that adequate voltage would be available for the breaker open and close coils
and spring charging motors; (4) the breakers rating protective relays setting and
calibration, available short circuit and capability of the breaker to interrupt fault
currents; (5) the load flow conditions to determine whether the transformers had
sufficient capacity to support their required loads under worst case accident
loading conditions; (6) voltage drop calculations to verify that adequate voltage
was available at buses and components at various voltage levels under worst
loading and degraded voltage conditions; (7) the degraded voltage analysis and
setting and calibration of undervoltage and degraded grid voltage relays, grid
voltage profile during previous ten years and communication between grid and
plant operators; (8) the maintenance history of breakers and selected corrective
action reports; and (9) the related breakers preventive maintenance to determine
whether any recent maintenance issues could adversely the functions of the
pump. In addition, the inspectors conducted plant walkdowns to determine the
material condition and the operating environment of the switchgear, breakers and
protective relaying.

Crosstie Capability of Switchgear Bus 242 (2APO6E) and 2B Emergency Diesel
Generator (2DGO1KB): The inspectors reviewed the following component
attributes: (1) the crosstie capability of the 4160Vac essential bus and its
sources to other plant essential buses and to the ESF Component Cooling (CC)
switchgear bus; (2) the interlocks provided between the various supply and tie
breakers, automatic and manual transfer schemes and logic adopted and the
electrical separation and isolation at the CC switchgear; (3) the breaker control
power sources and available voltage to ensure that adequate voltage would

be available for the breaker open and close coils and spring charging motors;
(4) Breakers rating and protective relays setting and calibration as well as the
protective relay coordination between supply and tie breakers; and (5)
maintenance history of breakers. In addition, the inspectors conducted plant
walkdowns to determine the material condition and the operating environment of
the CC switchgear and physical separation provided among incoming and
outgoing cables.

480Vac MCC 232X-2 (2AP27E): The inspectors reviewed the following
component attributes: (1) the 480 Vac essential motor control center (MCC) and
its capability to supply adequate voltage to the loads; (2) the voltage drop
calculation related to this bus to confirm that adequate voltage was available to
the components supplied by the bus under worst loading and degraded voltage
conditions; (3) the bus and breaker rating and the protection provided, including
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short circuit calculations and breaker coordination; (4) the automatic and manual
transfer schemes and logic between alternate offsite sources and the emergency
diesel generator; and (5) selected corrective action reports. In addition, the
inspectors conducted plant walkdowns to determine the material condition and
the operating environment of the motor control center.

125Vdc Station Battery 212 (2DCO2E): The inspectors reviewed the following
component attributes: (1) electrical calculations for the 212 safety-related
125Vdc station battery. These included battery sizing and loading, room
hydrogen generation, battery capacity for design basis events and a station
blackout event, and the voltage drop calculations; (2) the inspectors verified the
station’s design capability to cross-connect to the opposite unit if necessary and
that adequate voltage existed to allow for this design feature; (3) the battery
surveillance tests and performance history including verification of cell voltage,
charging, specific gravity, electrolyte level, and temperature corrections to ensure
acceptance criteria were met and performance degradation would be identified;
and (4) operating procedures associated with the battery and its associated
chargers to ensure they were in accordance with vendor recommendations. In
addition, the inspectors conducted a visual inspection of the batteries to assess
the physical and material condition of the batteries and reviewed condition
reports to verify identification of adverse conditions or trends.

Battery Charger 212 (2DC04E): The inspectors reviewed the following
component attributes: (1) the electrical calculations for the safety-related battery
chargers including sizing and voltage drop calculations; (2) periodic testing and
test data to ensure acceptance criteria were met and any degradation would be
identified; (3) condition reports, and assessed the physical and material condition
of the chargers; and (4) the maintenance program on the electrolytic capacitors
to verify proper identification of adverse conditions or trends.

125Vdc Bus 212 (2DCOGE): The inspectors reviewed the following component
attributes: (1) the 125Vdc buses and panel breakers associated with battery 212
and fuse sizing to ensure that their short circuit interrupting capability was
adequate for the available short circuit current; and (2) verified the minimum
voltage required on the DC Bus will be available to carry the safety-related loads.
In addition, the inspectors performed a visual inspection on observable portions
of the 125Vdc distribution center to assess material condition.

Fire Protection (FP) Pump (OFPO3PB): The inspectors reviewed the following
component attributes: (1) the diesel driven fire protection (FP) pump; (2) the
design and licensing basis of the component as documented in design and
licensing documentation; (3) the pump design with regard to flow and head
capacity, nameplate data, pump and diesel cooling, adequate submergence and
NPSH, and minimum flow capability; (4) the component licensing basis,
calculations, and operating procedures related to these functions; (5) pump
strainer design, fuel system design, the combustion air supply, the exhaust
system design, and component nameplate data; (6) the design of the diesel
engine electrical starting system, batteries and charger; (7) recent pump test
results; and (8) recent preventative maintenance and corrective actions. In
addition, the inspectors performed field walkdowns of the pump, diesel driver,
and fuel oil system to verify the material condition of the components.
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o Steam Generator PORV and Block Valves (1IMS018A (Hydraulic) and 1MS019A
(Manual): The inspectors reviewed the following component attributes: (1) the
steam generator power operated relief valve (SG PORV) and block valve design
related to their function during a steam generator tube rupture (SGTR) event;
(2) the design and licensing basis of the components as documented in design
and licensing documentation; and (3) the valves design with regard to their
capability to open and close as required by plant accident analyses. The review
included valve calculations, test results, and post accident environmental
conditions. In addition, the inspectors evaluated the potential single failure of
valves and associated power supplies under accident conditions as well as the
operator action times associated with opening and closing the valve.

b. Findings

(1) Eailure to Maintain/Extend the Qualification Basis for Molded-Case Circuit Breakers
(MCCBSs) Used in Safety-Related Applications Greater than 20 Years

Introduction: A finding of very low safety significance and associated NCV of 10 CFR

Part 50, Appendix B, Criterion Ill, “Design Control,” was identified by the inspectors for
the failure to maintain the qualification basis for safety-related and important-to-safety

MCCBs greater than 20 years old.

Description: On February 25, 2009, the inspectors identified that the licensee failed to
maintain/extend the qualification basis for the installed Westinghouse MCCBs that were
greater than 20 years old. Specifically, Procedure LS-AA-115, “Operating Experience
Procedure,” Revision 13, Attachment 4, “OPEX [operating experience] Document
List/Classification,” requires a formal review of Westinghouse Technical Bulletins.
Attachment 1, “OPEX Reviewer’s Guidelines,” provides detailed steps for reviewing any
OPEX and recommending actions to appropriately incorporate the results of the review
into applicable licensee processes.

Assignment report (AR) 534100, “West TB-06-2 MCCB Aging,” dated

September 21, 2006, Assignment 02 was initiated to perform a subject matter expert
review of Westinghouse Technical Bulletin (TB) 06-2. In AR 534100, Assignment 02,
approved on December 6, 2006, the reviewer responded “NO” to the Step 4 Question,
“Does this OPEX have any impact on the Operability of structures, or components”?
The reviewer answered “NO” to Step 10 of Attachment 1, “Are there other plant
systems/applications affected by this OPEX document”? The licensee response to the
Step 16 Question, “Does this OPEX document have any impact on design data in
controlled databases”? was “Not at this time.” The inspectors noted that the action plan
in Step 26 did not address extending/maintaining the qualification of the Westinghouse
MCCBs that were greater than 20 years old. Specifically, there was no documented
response to the TB-06-2 conclusion, in part, “For safety-related applications, the
qualification basis must be maintained and extended for the breakers over 20 years old.”

Section 8.1.16, “Qualification of Class 1E Equipment for Nuclear Power Plants,” of

the Byron USFAR states, in part, that the licensee complies with the intent of IEEE
323-1974. The IEEE 323 defines qualified life as, “The period of time, prior to the start
of a design basis event, for which equipment was demonstrated to meet the design
requirements for the specified service conditions. NOTE — At the end of the qualified
life, the equipment shall be capable of performing the safety function(s) required for the
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postulated design basis and post-design basis events.” Paragraph 4) of Section 6.9,
“Extension of Qualified Life,” of the IEEE 323, states, “Periodic Maintenance, testing,
and replacement/refurbishment programs based on manufacturers’ recommendations
and sound engineering practices may be used to extend the equipment’s qualified life,
where justified.” Paragraph 6) states, “Qualified life may be extended if it can be shown
through subsequently developed data that an age-conditioning procedure, which limited
the life of Class 1E equipment, is in fact conservative. Designated as acceptable for
extending qualified life, the subsequently developed data shall contain quantitative
evidence justifying the extended qualified life.”

The TB-06-2 stated, “the qualified life/design life extension can be justified by using a
combination of a preventive maintenance program and aging analysis based on the
actual service conditions.” The statement in TB-06-2 was in agreement with the
statements in IEEE 323.

Based on the above, the inspectors concluded that the reviewer had incorrectly
answered the questions in AR 534100. Specifically, because the bulletin involved the
qualifications of the MCCBs, it had an impact on operability, impacted multiple safety-
related systems, and involved design data.

After questioning by the inspectors, the licensee generated Engineering Change

(EC) 374545, “Documentation of Justification for Continued Use of Westinghouse
Breakers for Greater Than 20 Years and of Out of Tolerance Breakers Following a
Surveillance [test] Until The Breakers Are Replaced,” dated March 6, 2009. The
inspectors reviewed EC 374545 and noted the evaluation focused on MCCBs that tested
high above the acceptance tests value until a replacement MCCB could be scheduled.
The licensee also determined the continued use of Westinghouse type HFB breakers
that had been in service greater than 20 years to be acceptable based on the
type/apparent cause of breaker out-of-tolerances; similar Braidwood experiences (same
type and age of MCCBs), PM Program/testing procedures, maintained breaker
coordination, maintained short-circuit and overload protection, and breaker performance
monitoring. However, the inspectors noted that no subsequent developed data
containing quantitative evidence justifying the extended qualified life was presented.
Specifically, the licensee had started the MCCB test program in 2001 and did not have
any second round results to compare to the first round.

After additional discussions, the licensee generated AR 898543, “Westinghouse

TB 06-02 Review Issue — 2009 CDBI,” on March 27, 2009, to document the lack of
quantitative evidence that the Byron MCCBs were performing better than the norm
discussed in TB-06-2 and that the licensee had maintained/extended the Westinghouse
type HFB MCCB qualified life past 20 years. The inspectors noted that licensee’s
discussion centered on multiple samples of the MCCBs with similar test results over
several outages as the basis for stating that a negative trend due to aging did not exist.

Analysis: The inspectors determined that the failure to maintain/extend the qualified life
of the Westinghouse molded case circuit breakers (MCCBs) was a performance
deficiency. The performance deficiency was determined to be more than minor in
accordance with IMC 0612, “Power Reactor Inspection Reports,” Appendix B, “Issue
Disposition Screening,” because the finding was associated with the Mitigating Systems
cornerstone attribute of equipment performance and affected the cornerstone objective
of ensuring the availability of multiple safety-related systems and components to
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respond to initiating events to prevent undesirable consequences. Specifically, not
maintaining qualified components in safety-related SSCs could lead to the inability to
respond to design basis events.

The inspectors determined the finding could be evaluated using the SDP in

accordance with IMC 0609, “Significance Determination Process,” Attachment 0609.04,
“Phase 1 - Initial Screening and Characterization of Findings,” Table 4a for the Mitigating
Systems cornerstone. The finding screened as of very low safety significance (Green)
because the finding was a design or qualification deficiency confirmed not to result in
loss of operability or functionality. Specifically, no actual loss of function could be
attributed to operating with MCCBs greater than 20 years old and the licensee was able
to justify maintaining/extending the qualified life based on no evidence that the MCCB
test failure rate had increased. A licensee operability evaluation found the MCCBs to be
operable.

This finding has a cross-cutting aspect in the area of problem identification and
resolution because the licensee did not effectively incorporate pertinent manufacturer’s
operating experience into maintaining the qualification of the Westinghouse MCCBs.
(P.2.b)

Enforcement: Title 10 CFR Part 50, Appendix B, Criterion Ill, “Design Control,” requires
in part, that measures shall be established for the selection and review for suitability

of application of materials, parts, equipment, and processes that are essential to the
safety-related functions of the structures, systems, and components.

Contrary to the above, from November 8, 2006 to March 27, 2009, the licensee failed to
review the suitability of the components essential to the design basis specifications.
Specifically, the licensee failed to maintain/extend the qualified life of the MCCBs after
the manufacturer’s qualifications ended at 20 years; as required by 10 CFR Part 50,
Appendix A and B. Because this violation was of very low safety significance and it was
entered into the licensee’s corrective action program as CR-898543, this violation is
being treated as an NCV, consistent with Section VI.A.1 of the NRC Enforcement Policy
(NCV 05000454/455/2009007-01(DRS)).

(2) Inadequate Analysis of Molded-Case Circuit Breaker Test Data

Introduction: The inspectors identified a finding of very low safety significance (Green)
and associated NCV of 10 CFR Part 50, Appendix B, Criterion XVI, “Corrective Actions,”
in that the licensee had failed to properly evaluate the impact of molded-case circuit
breaker (MCCB) problems identified during testing.

Description: In 2001, in response to MCCB failures noted in the industry, the licensee
initiated a MCCB testing and preventive maintenance program for both units. The
licensee identified a 1.26 percent failure rate for the last four outages; however, a
breaker was only considered to have failed if it did not trip or if it failed to coordinate with
the upstream feeder breaker (the licensee’s maintenance rule failure criteria).

The inspectors reviewed the MCCB acceptance-test results from previous groups of
MCCBs tested and noted the following results:
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¢ In B1R14 (the Fall 2006 outage), 87 of 150 MCCBs tested passed, 59 breakers
tripped out of tolerance (magnetic instantaneous trip), 2 failed to trip, 1 failed to reset,
1 failed the thermal trip test for a 42 percent failure rate;

¢ In B2R13 (Spring 2007), 18 of 94 breakers tested failed, a 19 percent failure rate;

¢ In B1R15 (Spring 2008) 30 of 113 MCCBs tested failed, a 26.5 percent failure rate;
and

e In B2R14 (Fall 2008) 21 of 119 MCCBs tested failed, a 17.6 percent failure rate.

Of total population of 569 safety-related MCCBs, the inspectors noted that 476 (277
fixed magnetic and 199 adjustable magnetic) had been tested during the four outages.
Out of the 199 adjustable magnetic MCCBs, 128 failed the test (121 out-of-tolerance,
7 failed to trip or failed to reset), a 64.3 percent failure rate. There was a 1.8 percent
failure rate (5 of 277) in the fixed magnetic MCCBs.

The inspectors noted that the actual acceptance test failure rate for either of the
adjustable or fixed magnetic trip MCCBs was higher than the licensee’s noted failure
rate of 1.26 percent. The licensee viewed the out-of-tolerance high test result as
acceptable conditions for operability and therefore, did not include these in the failure
rate. The inspectors identified the following concerns:

e Procedure MA-AP-723-450, “Molded Case Circuit Breaker ODEN Testing,”
Revision 0, Step 3.2.8 stated, “A breaker failure is when a breaker does not trip
within its trip range [emphasis added] or does not provide breaker coordination.
The inspectors noted that the licensee’s failure rate did not include those breakers
which did not trip within the trip range.

In response to the inspectors’ questions, the licensee stated that the breaker
performance was monitored based on population sampling of breaker types.
Specifically, a population of a breaker type was tested at every outage and the
collective results would be used to determine acceptability of the remaining
population not tested. In only recognizing a 1.26 percent failure rate, the licensee did
not identify the negative performance trend therefore, did not adequately assess the
acceptability of the total population or did not initiate appropriate action to plan and
accomplish corrective actions in a timely manner. The inspectors also noted that the
licensee had not taken any actions to address an initial 42 percent breaker failure
rate and similar results from subsequent outage testing.

o The licensee did not immediately replace installed MCCBs that failed to trip within
the trip range. The licensee initiated an operability determination to justify continued
operation until such time that it could be replaced. The inspectors were informed
that the licensee considered the risk of replacing the failed breaker immediately and
performing the required post-maintenance tests (PMTs) to be greater than the risk of
leaving breakers that tripped out-of-tolerance high in service. When the inspectors
pointed out that, as a requirement for testing, the electrical panel was de-energized
and ideal for MCCB replacement and the PMTs, the licensee agreed that there
would be no additional risk for the individual task. However, the licensee was
concerned that the unplanned work could lead to human performance and
coordination issues incurred by changing outage plans and scope.
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o The inspectors reviewed five condition reports (CRs) generated for MCCBs, which
failed to trip within range. For four of the five CRs, the licensee concluded the
MCCBs were operable because breaker coordination was maintained and the feed
to the load was not impacted. This was for trip acceptance values from 11.2A to
34A. The fifth CR (827831) was for a 3A MCCB and the coordination was again the
subject of the comments. The licensee noted that the 10A test value for this breaker
was less than 3741A (the test value for the largest MCCB on the MCC) and that the
largest MCCB coordinated with the feeder breaker; therefore, the [failed] 3A breaker
was operable in this condition. The inspectors noted that the operability
determinations did not address the design operability of the load with the failed
MCCB where the wire ampacity is normally 125 percent of the expected full load
current and the breaker is less than or equal to the wire ampacity. The inspectors
concluded that shift management did not have sufficient information to make an
informed operability decision.

o In CR 897630, “CDBI — Byron Inspection Testing Issues,” dated March 25, 2009, the
licensee stated that breakers left in place would be replaced during the next work
window or outage. However, when asked if any failed MCCBs were still installed in
the plant, the licensee identified seven safety-related MCCBs that had not been
replaced; two from the last (October 2008) outage, four from the September 2006
outage, and one from the April 2007 outage. The inspectors noted that with the
exception of the two MCCBs identified during the October 2008 outage, the
remaining MCCBs should have been replaced in accordance with the licensee’s
procedures and that the operability of these breakers should have been reassessed
when the licensee failed to or decided not to replace the MCCBs.

While investigating Assignment 03 to CR 897630, the licensee found eight additional
safety-related MCCBs that had failed testing in September 2003 and had neither a CR
nor a WR generated to address the condition; therefore, no operability determination had
been made between the test failure and the time of discovery. The licensee noted this
condition in CR 907731, “O0T Safety-Related HFB Breakers Installed Since

September 2003,” dated April 15, 2009. The licensee concluded the MCCBs were
operable based on previous evaluations and coordination determination.

The inspectors determined that the licensee did not appropriately address failures of
MCCBs to trip within the expected trip range. Specifically, MCCB test results indicated
an excessive failure rate on adjustable-magnetic trip MCCBs; the operability
determinations were narrowly focused (mainly on coordination only); the licensee had
not promptly assess the impact on other safety-related, important-to-safety, and fire
protection MCCB populations; the operations shift management did not have adequate
information to assess operability of MCCBs; and the licensee had not replaced MCCBs
which failed testing in a timely manner.

Analysis: The inspectors determined that the licensee’s failure to properly evaluate
adverse MCCB test results was a performance deficiency. Specifically, the licensee
failed to have an adequate program to ensure the continued functionality and operability
of the installed MCCBs that fall under the test program. The performance deficiency
was determined to be more than minor in accordance with IMC 0612, “Power Reactor
Inspection Reports,” Appendix B, “Issue Disposition Screening,” because the finding
was associated with the Mitigating Systems cornerstone attribute of equipment
performance and affected the cornerstone objective of ensuring the availability of
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multiple safety-related systems and components to respond to initiating events to
prevent undesirable consequences. Specifically, not ensuring the function and
operability of all required MCCBs supplying safety-related SSCs could lead to the
inability to respond to design basis events.

The inspectors determined the finding could be evaluated using the SDP in

accordance with IMC 0609, “Significance Determination Process,” Attachment 0609.04,
“Phase 1 - Initial Screening and Characterization of Findings,” Table 4a for the Mitigating
Systems cornerstone. The finding screened as of very low safety significance (Green)
because the finding would not result in the total loss of a safety function. Specifically,
the licensee evaluation showed that there was no loss of breaker to supply breaker
coordination.

This finding has a cross-cutting aspect in the area of human performance because the
licensee did not use conservative assumptions in decision making and did not adopt a
requirement to demonstrate that a proposed action is safe in order to proceed rather
than a requirement to demonstrate that it is unsafe. Specifically, the decision to define a
MCCB failure using a maintenance rule focused definition instead of the definition found
in MA-AP-723-450 resulted in a significantly lower failure rate. As a result, the licensee
did not identify the negative performance trend and therefore, did not adequately assess
the acceptability of the total population. (H.1.(b)).

Enforcement: Title 10 CFR Part 50, Appendix B, Criterion XVI, “Corrective Action,”
requires, in part, that conditions adverse to quality are promptly identified and corrected.
Contrary to the above, in September 2003, eight safety-related MCCBs failed
acceptance tests (a condition adverse to quality); however, the licensee failed to
promptly identify and correct this condition. Specifically, the licensee did not initiate a
work request, a condition report, or an operability evaluation until April 2009. Because
this violation was of very low safety significance and it was entered into the licensee’s
corrective action program as CR 907731, this violation is being treated as an NCV,
consistent with Section VI.A.1 of the NRC Enforcement Policy

(NCV 05000454/455/2009007-02(DRS)).

(3) Concerns with Licensee’s Margin to Overfill (MTO) Analysis Related to Steam Generator
Tube Rupture (SGTR) Event.

Introduction: The inspectors identified an unresolved item (URI) related to the licensee’s
evaluation of potential failures of the steam generator power operated relief valves (SG
PORVSs) during a postulated steam generator tube rupture (SGTR) event. Specifically,
the licensee’s margin to overfill (MTO) analysis was based on the failure of a single SG
PORYV to open and did not consider the potential failure of two valves to open due to a
common electrical system failure (most limiting single failure).

Description: The inspectors reviewed the function on the SG PORVs during a
postulated SGTR event. After a SGTR the operators open the SG PORVs associated
with the intact steam generators to cooldown and depressurize the reactor coolant
system. This operation would be time critical to prevent overfilling the ruptured steam
generator and allowing liquid to enter the steam piping. The licensee’s SGTR accident
analysis was based on the single failure of one SG PORYV to open when required; this
was consistent with UFSAR Section 15.6.3 and Table 15.0-15. Failure of one SG PORV
would enable operators to cooldown the reactor coolant system using the remaining two
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SG PORVs. However, these electric/hydraulic valves require 480V power to operate.
The four SG PORVs (MS018A-D) are powered from two redundant 480V electrical
busses. Each bus provides power to two SG PORVs. Therefore, the failure of a single
electrical power supply could result in the failure of two SG PORVs to operate. The
inspectors questioned if the single failure assumptions used in the SGTR MTO analysis
were in accordance with the Byron licensing basis. In response to this concern, the
licensee stated that this question had been previously addressed in detail and provided
several corrective action documents that addressed the function of the SG PORVs
during a SGTR event.

The inspectors reviewed the following related corrective action documents:

Issued Report (IR) 00680419 (initiated October 5, 2007), addressed local operator
actions to open the SG PORVs after a SGTR. This IR questioned if the operators
would be able to manually open the PORVs in the times assumed by the accident
analysis. This IR identified that the single failure of one 480V bus would be more
limiting than the loss of the entire 4kV electrical bus because all the ECCS pumps
would continue to operate if only one 480V bus was lost. The loss of one 480V
bus could result in the failure of two SG PORVs to open. The AR referred to a
similar issue at Catawba Station, identified in 1997, which resulted in a LER.

IR 00687783 (initiated October 22, 2007), addressed similar concerns to IR
00680419. A detailed licensing basis evaluation was performed to address these
concerns in IR 00687783. This IR included an evaluation of the Byron current
licensing basis (CLB) regarding postulated single failures. The IR evaluation
stated, in part, “The conclusion drawn from the review is that for the design basis
SGTR event, when the phrase single failure is used, its meaning is restricted to
only single active failures and is not intended to convey all types of potential
failures (i.e., passive and active). ”

IR 00706293 (initiated December 2, 2007), addressed various SGTR issues,
including the MTO single failure concerns that were previously addressed by

IR 00680419 and IR 00687783. Action AR 00706293-05 was initiated to perform a
third party review of the SGTR single failure criteria. The independent review was
completed on December 17, 2007. This review addressed the issue of passive
verses active single failure, including an extensive review of regulatory
requirements. The report stated, in part, “With regard to the semantics of ‘single
failure’ vs. ‘active single failure’, there was nothing in the licensing history reviewed
that specifically said passive failures do not need to be considered.”

Action AR 00713904 (initiated December 19, 2007), addressed the specific
recommendations of the independent review report. The conclusions of this
internal review did not agree with those of the independent reviewer

(AR 00706293-05). The AR 00713904 re-review concluded that a passive single
failure of electrical components did not need to be considered for the SGTR MTO
accident analysis. This review addresses the apparent contradiction between the
GDC and Chapter 15 of the SRP. Action AR 00713904-04 stated, in part, “The
SRP on accident analyses and the GDC were prepared for different purposes. The
GDC set forth a conservative set of rules for design that are intended to achieve
defense in depth. The performance objectives of the GDC are high-level goals
relating to the health and safety of the public. The SRP on accident analysis
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provides specific direction regarding the methodology, assumptions, and
acceptance criteria for detailed analysis of accidents and Anticipated Operational
Occurrences (AOOs). For some accidents, the SRP may establish additional
intermediate-level acceptance criteria at a lower level than the high level
performance objectives of the GDC. It may be possible for a plant design to meet
the high level performance objectives of the GDC for a broad spectrum of initiating
events and failures (including multiple failures); but the ability to meet specific
acceptance criteria in accident analysis may be contingent on the specific
assumptions made (the SRP acceptance criteria was established with a specific
set of assumptions in mind.)”

The review then addressed the question of why it was acceptable not to analyze
for passive failures. The response to that question stated, “The underlying
technical basis for the SRP’s approach to accident analysis is based on risk
assessment methodology. Condition IV and other accident events have a very low
frequency of occurrence. When combined with an additional random single active
failure, the probability of the event combination is even lower (e.g., Condition IV
events with two random active failures) would not add significant value in improving
safety, and therefore is not required. A similar argument can be made for the
combination of accidents with random passive failures.”

Finally, the review included a risk-based argument, which addressed how the
above discussion related to the licensing of the SGTR accident analysis. This
portion on the review includes a discussion of compliance with GDC 17, which
states that the electrical system design meets the GDC 17 criteria but also includes
the statement, “GDC 17 does not address the intermediate-level acceptance
criteria for the SGTR accident analysis of preventing overfill of the ruptured SG.
For the SGTR the high-level performance objective of the GDC is met, with or
without SG overfill; and, therefore, one need not distinguish between active and
passive failures.”

The inspectors noted that the Byron licensing basis for SGTR events was based on the
generic Westinghouse analysis. The Westinghouse SGTR analysis (WCAP-10698) was
based on a three-loop reference plant and the failure of a single SG PORYV to open but
did not specifically address electrical bus failures. In the single failure evaluation
section, the WCAP stated, “common mode failures of all steam generator PORVs were
not evaluated since electrical power and air supplies to the PORVs are largely plant
specific...” The associated NRC evaluation (dated March 30, 1987), concluded that the
WCAP analysis methodology was conservative, but pointed out that there may be major
design differences between plants and required plant specific information. Section D.5
of the NRC evaluation required the following plant specific information, “A survey of plant
primary and ‘balance-of-plant’ systems design to determine the compatibility with the
bounding plant analysis in WCAP-10698. Major design differences should be noted.
The worst single failure should be identified if different from the WCAP-10698 analysis
and the effect of the difference on the margin of overfill should be provided.”

In response to the NRC, the licensee provided the required plant specific information
(Commonwealth Edison letter, dated April 25, 1990). This letter included revision 1 of
the SGTR analysis for the Byron and Braidwood plants. The analysis stated, in part,
“The compatibility of the Byron/Braidwood systems with the WCAP-10698-P-A bounding
plant analysis has been evaluated and no major design differences affecting the MTO
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exist. The same limiting single failures as identified in WCAP-10698-P-A and
Supplement 1 of WCAP-10698-P-A were utilized in the analysis...”

The NRC'’s evaluation of the Byron/Braidwood plant specific SGTR analysis (NRC letter
dated April 23, 1992) included a statement that the licensee had responded satisfactorily
to this confirmatory issue.

Based on review of these corrective action documents, review of available Byron
licensing documentation, and extensive discussions with Byron personnel, the
inspectors were concerned that the licensee did not correctly evaluate the potential
failure of the steam generator power operated relief valves (SG PORVs) during a
postulated steam generator tube rupture (SGTR) event. The application of the single
failure criteria is addressed in 10 CFR 50, Appendix A, the definition of “single failure”
states:

“A single failure means an occurrence which results in the loss of capability of a
component to perform its intended safety functions. Multiple failures resulting
from a single occurrence are considered to be a single failure. Fluid and electric
systems are considered to be designed against an assumed single failure if
neither: (1) a single failure of any active component (assuming passive
components function properly); nor (2) a single failure of a passive component
(assuming active components function properly), results in a loss of the capability
of the system to perform its safety functions.?

2 Single failures of passive components in electric systems should be assumed in
designing against a single failure. The conditions under which a single failure of
a passive component in a fluid system should be considered in designing the
system against a single failure are under development.”

This definition of “single failure” clearly states that single failures of passive components
in electric systems should be assumed in designing against a single component failure.
Based on this, it did not appear valid to make a distinction between active and passive
failures of electrical components in accident analyses.

In addition, 10 CFR 50, Appendix A, GDC 17, states, in part:

. “An onsite electric power system and an offsite electric power system shall be
provided to permit functioning of structures, systems, and components important to
safety. The safety function for each system (assuming the other system is not
functioning) shall be to provide sufficient capacity and capability to assure that:

(1) specified acceptable fuel design limits and design conditions of the reactor
coolant pressure boundary are not exceeded as a result of anticipated operational
occurrences; and (2) the core is cooled and containment integrity and other vital
functions are maintained in the event of postulated accidents.

The onsite electric power supplies, including the batteries, and the onsite electric
distribution system, shall have sufficient independence, redundancy, and testability
to perform their safety functions assuming a single failure...”

The inspectors were concerned that the licensee’s position that GDC 17 does not
address the “intermediate-level acceptance criteria for the SGTR accident analysis of
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preventing overfill of the ruptured SG” was not correct. The GDC 17 stated that onsite
electric power supplies shall have sufficient independence, redundancy, and testability to
perform their safety functions assuming a single failure. In accordance with the Byron
licensing basis, preventing overfill of the ruptured steam generator was a safety function
of the onsite electric power supply. Because the operator response time would not be
adequate to locally open the SG PORVs after a SGTR event, the onsite electric power
supply must be capable of performing that safety function, assuming a single failure
(either active or passive).

The licensee initiated IR 00897354 on March 25, 2009, to document the NRC'’s position
on this issue; this IR stated that some mitigating actions would be initiated and stated
that a new IR would be written upon formal receipt of NRC’s position. The IR 00897354
did not include corrective actions to address the licensee’s single failure assumptions.

The licensee also referred the inspectors to guidance included in NRC

NUREG/CR 4893, dated May 1991. The inspectors reviewed the NUREG and noted
that it discussed the assumption of worst single active failures in the analysis of SGTR
events. However, the NUREG did not specifically address electrical failures and it was
not clear if the reference to single active failures was applicable to electrical failures or
just to fluid system failures.

In addition, the inspectors reviewed the applicability of unresolved item (URI)
05000454/2005002-06; 05000455/2005002-06 to this issue. As documented in NRC
Inspection Report 05000454/2008008; 05000455/2008008 (dated May 5, 2008), the
NRC determined that Byron was required to consider the passive failure of electrical
components in the power supplies to essential service water cooling tower fans. This
determination was based, in part, on the requirements of 10 CFR 50, Appendix A. The
NRC determined that the provisions of 10 CFR 50.109(a)(4) were applicable, in that, a
modification was necessary to bring the facility into compliance with the rules and orders
of the Commission. The inspectors were concerned that this licensing basis issue was
very similar to the SGTR MTO analysis issue, and that Byron failed to adequately
evaluate the impact of this determination on the SGTR MTO analysis.

The inspectors have discussed this design and licensing basis issue with NRC staff in
the Office of Nuclear Reactor Regulation. Due to complexity of establishing the
appropriate design and licensing bases for this issue, this item is considered unresolved
pending further NRC review (URI 05000454/455/2009007-03(DRS)).

(4) Insufficient Design Bases for Second-Level (Degraded) Voltage Timer Settings.

Introduction: The inspectors identified an unresolved issue (URI) related to licensee’s
failure to develop adequate design bases for the second level (degraded) voltage timer
settings. Specifically, the licensee failed to evaluate the impact of operating and/or
starting safety-related equipment at a voltage as low as 75 percent of the 4.16 kV
nominal bus voltage for as long as 5 minutes and 40 seconds during an event involving
a degraded grid voltage condition without a loss of coolant accident (LOCA) signal.

Description: The inspectors determined that the licensee did not have an analysis to
demonstrate the ability of the safety-related loads to mitigate an event involving a
degraded grid voltage condition when a LOCA signal was not present. Specifically, the
inspectors found that, during a degraded grid voltage condition, if a LOCA signal was
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also present, after approximately ten seconds, the emergency diesel generators would
start and accept the safety-related loads according to the prescribed load sequencing.
However, if a LOCA signal was not present, the inspectors found that, after the ten-
second delay, the degraded voltage condition resulted in an alarm in the control room
and the start of a five-minute timer.

The inspectors noted that Section A.4 of IEEE 741-1997, “Degraded Voltage Relay Time
Delay Settings,” states, in part, that: “After the voltage setpoint for the degraded voltage
relays has been established, additional analysis is required to determine the appropriate
time delays. These analyses will involve investigation of transient conditions, such as
block motor starting and the effect of increased load currents from degraded voltage
operation, on both protective device operation and equipment thermal damage. Two
time delays should be determined by: a) the first time delay should be of a duration that
establishes the existence of a sustained degraded voltage condition (i.e., longer than a
motor starting transient). Following this delay, an alarm in the control room should alert
the operator to the degraded condition; and b) the second time delay should be of a
limited duration such that the permanently connected Class 1E loads will not be
damaged or become unavailable due to protective device actuation... Protective
devices (i.e., circuit breakers, control fuses, etc.) for connected Class 1E loads should
be evaluated to ensure that spurious tripping will not occur during this time delay period.
Consideration should also be given for restarting/reaccelerating the loads, should
transfer to the alternate or standby power source be required.”

Similarly, NUREG 0800, Branch Technical Position (BTP) 8-6 states: “In addition to the
undervoltage scheme provided to detect LOOP [loss of offsite power] at the Class 1E
buses, a second level of undervoltage protection with time delay should be provided to
protect the Class 1E equipment. This second level of undervoltage protection should
satisfy the following criteria: a) The selection of undervoltage and time delay setpoints
should be determined from an analysis of the voltage requirements of the Class 1E
loads at all onsite system distribution levels and b) Two separate time delays should be
selected for the second level of undervoltage protection based on the following
conditions: i The first time delay should be long enough to establish the existence of a
sustained degraded voltage condition (i.e., something longer than a motor-starting
transient). Following this delay, an alarm in the control room should alert the operator to
the degraded condition... ii. The second time delay should be limited to prevent damage
to the permanently connected Class 1E loads... The bases and justification for such an
action must be provided in support of the actual delay chosen.”

Functionally, the Byron degraded voltage protection was consistent with the
recommendations of IEEE-741 and BTP 8-6 in that the design included two levels of
undervoltage protection and two separate time delays for the degraded voltage
condition. However, the inspectors noted that, while the licensee had developed an
adequate justification for the setting of the undervoltage relays and the first time delay,
the licensee had not developed a technical justification for the second time delay.

The need for a full evaluation of degraded voltage conditions was originally identified by
the NRC in 1976 and 1979 as a result of events at Millstone and Arkansas Nuclear One.
These events and subsequent similar events were discussed in various NRC generic
communication vehicles, including NUREG-0900-5 and Information Notices (INs) 79-04,
89-83, and more recently, IN 2000-06. In IN 89-83 the NRC described specific concerns
with degraded voltage conditions and stated that, in the Millstone event, a grid voltage
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drop combined with voltage drops produced by the step-down transformers “reduced the
control power voltage within individual motor control centers and individual 480 Volt
controllers to a level that was insufficient to actuate the main line controller contactors.
As a result, when the motors were signaled to start, the contactor control power fuses
were blown making several motors inoperable.”

As indicated previously, at Byron, a degraded voltage condition without a LOCA resulted
in the undervoltage relays sounding an alarm in the control room and initiating a five
minute timer. Based on the alarm response procedure, if the alarm was the result of a
degraded voltage, the operators were required to call the grid operator to determine
whether the grid voltage could be increased and monitor the bus voltage. If the voltage
dropped below 75 percent, the operators were required to initiate a transfer of the loads
to the emergency diesel generators. In comparison, with a LOCA present, the degraded
voltage relays were set to automatically transfer the safety-related loads to the
emergency diesel generators when the bus voltage dropped below 92.5 percent of the
nominal voltage (4160 Volts).

The inspectors were concerned that, if the voltage at the 4 kV bus dropped to slightly
above 75 percent of the nominal voltage, the operating motors would experience
approximately a 28 percent increase in current, also considering the design voltage of
the motors (4000 V). If operated within the design limits and properly protected, these
motors would most likely experience no major damage. During the intervening five
minutes, however, the increase in motor load current could result in spurious breaker
trips and the automatic restart of the same or redundant motors with consequent further
decrease in system voltages. At the lower voltage buses, the voltage drop would be
greater than 25 percent due to losses in step-down transformers, cables, and other
interposing devices. This voltage drop, complicated by potential motor starts, including
the potential start of the motor-driven auxiliary feedwater pump, if a plant trip occurred,
could result in adverse consequences that the licensee had failed to evaluate.

Discussions with the licensee regarding this issue indicated that the design was
accepted by the NRC during the original review and provided a copy of the safety
evaluation report (SER) issued by the NRC in February 1982. In the SER, it is stated
that: “...if the degraded voltage is not corrected within 5 minutes, the bus will
automatically disconnect from the offsite power source and connect to its onsite diesel
generator. This is in conformance with the staff position and is, therefore, acceptable.”

Subsequently, in April 1989 following a meeting with the NRC to address the adequacy
of the undervoltage protection scheme utilized at the Dresden Station, Commonwealth
Edison (CECo) wrote to the NRC and “committed to implement administrative controls
and associated operator training, which directs the operator to immediately take action to
disconnect safety buses if the 4160 Volt power supply drops below 75 percent of the
nominal bus voltage... The objective of this procedure is to minimize to less than one
minute, if possible, the time that safety-related motors and other equipment could
experience severe undervoltage (below 75 percent) in the extremely unlikely event that
such conditions are sustained for more than several seconds.” This commitment was
made for the five plants owned by CECo at the time of the meeting, including Byron. As
in the SER case, the meeting minutes addressed only one variable, i.e., the minimum
voltage level but not the duration. Therefore, it is not immediately evident that the NRC
intended to accept a 75 percent voltage for five minutes. Furthermore, the meeting
pertained to the Dresden plant and the design limitations may be different. The licensee
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was unable to produce any documentation that was provided to the NRC in support of
their design/operation of the electrical system.

The FSAR and the Technical Specification (TS) were consistent with the SER. They
both acknowledged the existence of a five-minute timer, but neither the FSAR nor the TS
bases addressed the voltage level at which the plants are allowed to operate for the
specified period.

In response to the NRC concerns the licensee issued IR No. 892610. In the IR, the
licensee indicated that they would develop a technical basis for the five minute delay. In
the interim, they were revising the alarm procedure to direct the operator to separate the
emergency buses from the system auxiliary transformer, upon confirmation that a
degraded bus voltage condition (below 92.5 percent) existed.

This issue is considered unresolved pending: (1) evaluation of the licensee’s technical
basis for the time delay between the on-set of a degraded voltage condition and the
transfer to the diesel generators, without a safety injection (Sl) signal; and (2) discussion
with NRR to determine the licensing and design basis (URI 05000454/455/2009007-04
(DRS)).

4 Operating Experience

a. Inspection Scope

The inspectors reviewed five operating experience issues to ensure that NRC and
industry generic concerns had been adequately evaluated and addressed by the
licensee. The operating experience issues listed below were reviewed as part of this
inspection:

o Westinghouse Technical Bulletin (TB) 06-2, “Aging Issues and Subsequent
Operating Issues for Breakers That are at Their 20 Year Design/Qualified Life;
UL certification/Testing Issues Update”;

o IN 2008-18, “Loss of SR MCC caused by a Bus Fault”;
. IN 2008-20, “Failure of MOV Actuators with Magnesium Alloy Rotors”;
. IN 2006-22, “New Ultra Low Sulfur Diesel Fuel Oil Could Adversely Impact Diesel
Engine Performance”; and
. IN 2008-02, “Findings Identified During Component Design Bases Inspections
(Inspection Related Areas).”
b. Findings

A finding of low safety significance was identified during review of Westinghouse
TB-06-02 (for details see Section 1R21.3.b(1) of this report).

5 Risk Significant Operator Actions

a. Inspection Scope

The inspectors performed a margin assessment and detailed review of six
risk-significant operator actions. These actions were selected from the licensee’s PRA
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rankings of human action importance based on risk achievement worth values. Where
possible, margins were determined through a review of the assumed design basis and
UFSAR response times and performance times documented by job performance
measures results and by PRA analysis assumed operator response times. For the
selected operator actions, the inspectors performed a detailed review and walk

through of associated procedures. The inspectors also performed in plant observations
for other important operator actions with a qualified senior reactor operator and an
equipment operator to assess licensed operator and non-licensed operator knowledge
level, adequacy of plant procedures, and the availability of special equipment required to
perform the risk-significant operator actions out in the plant.

The following operator actions were reviewed:

o establish feed to steam generators (S/Gs) using motor/startup feedwater pumps;

. establish high/intermediate head ECCS pumps;

. isolate service water flooding in the auxiliary building before flooding the charging
(CV) or emergency service water (SX) pump rooms;

o manually open air-operated valves (AOVs) IA-065 and 1A-066;

o close SI-8806 or CV-112D and CV-112E or S| -8813 or SI-8814 or SlI- 8920

valves during local emergency control of safe shutdown equipment; and

o effects on the operability evaluation for margin to S/G overfill following S/G tube
rupture event.

b. Findings

a.

No findings of significance were identified.
Modifications

Inspection Scope

The inspectors reviewed 6 permanent plant modifications related to selected risk
significant components to verify that the design bases, licensing bases, and
performance capability of the components had not been degraded through
modifications. The modifications listed below were reviewed as part of this inspection
effort:

. EC 358165, “1A/B and 2A/B DG Over-current Protection”;

o EC 370002, “Establish Criteria for ESF Battery Inter-Cell Connection
Resistance”;

) EC 366121, “Install Check Valve in OSX10BA-12 in Valve Chamber A-1";

. EC359963, “Revise Unit 2 Low Temperature Overpressure Protection System

(LTOPS) Setpoints and Heatup/Cooldown Curves to Reflect Change to Pressure
and Temperature Limitations Report (PTLR);
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40A2

40A6

° EC 364263, “Change to Ultra Low Sulfur Diesel Fuel (ULSD)”; and
) EC 366121, “Install Check Valve in 0SX10BA-12 in Valve Chamber A-1.”

This activity is not considered an inspection sample.
Findings

No findings of significance were identified.

OTHER ACTIVITIES

Identification and Resolution of Problems (71152)

Routine Review of items Entered Into the CAP

Inspection Scope

The inspectors reviewed a sample of the selected component problems that were
identified by the licensee and entered into the corrective action program. The inspectors
reviewed these issues to verify an appropriate threshold for identifying issues and to
evaluate the effectiveness of corrective actions related to design issues. In addition,
corrective action documents written on issues identified during the inspection were
reviewed to verify adequate problem identification and incorporation of the problem into
the corrective action program. The specific corrective action documents that were
sampled and reviewed by the inspectors are listed in the attachment to this report.

Findings
No findings of significance were identified.

Management Meetings

Exit Meeting Summary

On March 27, 2009, the inspectors presented the inspection results to Mr. B. Adams,
and other members of the licensee staff. The licensee acknowledged the issues
presented. The inspectors confirmed that none of the potential report input discussed
was considered proprietary.

The inspectors confirmed that none of the potential report input discussed was
considered proprietary.

ATTACHMENT: SUPPLEMENTAL INFORMATION
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SUPPLEMENTAL INFORMATION

KEY POINTS OF CONTACT

Licensee

B. Adams, Plant Manager

C. Gayheart, Operations Manager

S. Greenlee, Engineering Director

V. Naschansky, Electrical/l & C Design Manager
D. Gudger, Reg Assurance Manager

T. Hulbert, Reg Assurance NRC Coordinator

E. Blondin, Mechanical/Structural Design Manager
B. Perchiazzi, Sr. Manager Designing Engineering
B. Youman, WM Director

M.
E
A
A
K
M
B
D
F
P
L.

Justice, System Engineer — counterpart

. Stender, System Engineer — counterpart
. Corrigan, System Engineer — counterpart
. Daniels, NOS Manager

. Passmore, Electrical Systems Manager

. Ryterski, System Engineer

. Quigley, System Engineer

. Sargent, System Engineer

. Lentine, Washington Group

. Simpson, Cantera Licensing

Schofield, Cantera Licensing

Nuclear Requlatory Commission

A.
B.

J.

M.

J.

M. Stone, Chief, Engineering Branch 2, (DRS)
Bartlett, Senior Resident Inspector

Robbins, Resident Inspector

Abid, Reactor Inspector, Observer

Dalzell, Inspector in Training

J. Corujo-Sandin, Inspector in Training
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LIST OF ITEMS OPENED, CLOSED AND DISCUSSED

Opened

05000454/455/2009007-01 | NCV | Failure to Maintain/Extend the Qualification Basis for
Molded-Case Circuit Breakers (MCCBs) Used in
Safety-Related Applications Greater than 20 Years.
(1R21.3.b.(1))

05000454/455/2009007-02 | NCV | Inadequate Analysis of Molded-Case Circuit Breaker Test
Data. (1R21.3.b.(2))

05000454/455/2009007-03 | URI Concerns with Licensee’s Margin to Overfill (MTO)
Analysis Related to Steam Generator Tube Rupture
(SGTR) Event. (1R21.3.b.(3))

05000454/455/2009007-04 | URI Insufficient Design Bases for Second-Level (Degraded)
Voltage Timer Settings. (1R21.3.b.(4))

Closed

05000454/455/2009007-01 | NCV | Failure to Maintain/Extend the Qualification Basis for
Molded-Case Circuit Breakers (MCCBs) Used in
Safety-Related Applications Greater than 20 Years.
(1R21.3.b.(1))

05000454/455/2009007-02 | NCV | Inadequate Analysis of Molded-Case Circuit Breaker Test
Data. (1R21.3.b.(2))

2 Attachment




LIST OF DOCUMENTS REVIEWED

The following is a list of documents reviewed during the inspection. Inclusion on this list
does not imply that the NRC inspectors reviewed the documents in their entirety, but
rather, that selected sections of portions of the documents were evaluated as part of the
overall inspection effort. Inclusion of a document on this list does not imply NRC
acceptance of the document or any part of it, unless this is stated in the body of the

inspection report.

AUDITS, ASSESSMENTS AND SELF-ASSESSMENTS

Number Description or Title Date or Revision

FASA # 780286 Readiness Review for 2009 NRC 11/21/08
Component Design Basis Inspection (and
associated corrective action ltems)

CALCULATIONS

Number Description or Title Date or Revision

BYR03-097 Safety Injection Strong Pump/Weak Pump 0
Interaction on Recirculation Flow

BYRO04-016/ BRW04- RHR, SI, CV, and CS Pump NPSH During 1,1A, 2

0005-M ECCS Injection Mode

BYR2000-189 Byron Unit 2 Low Temperature Overpressure 1
Protection (LTOP) System

CE-BB-001 MOV Seismic Qualification 1

CE-BB-003 MOV Seismic and Weak Link Analysis for 0
Jamesbury 24” Butterfly Valves

NED-M-MSD-13 Seismic Qualification Reevaluation due to 0
Increased Operating Loads (Thrust/Torque)
for the MOV’s Listed in Table 1 of this
Calculation

NED-M-MSD-98 Seismic Qualification Reevaluation of the 0
MOV’s Listed Below

V-EC-1622 PORYV Block Valve Stem Assembly Analysis 2

BYR-2SX007 MIDACALC AC Motor Operated Butterfly1 6
Valve Calculation

BYR-2RY8000A MIDACALC AC Motor Operated Gate Valve 4
Calculation

BYR-2AF013H MIDACALC AC Motor Operated Globe Valve 2
Calculation

002-M015 Reactor Press Sys (RY) MOV Differential 1
Press

002-M027 AF System MOV Differential Pressure 1
Calculations

002-M-034 Byron U2 AF System Diff Press 1

002-M-068 SX Differential Pressure Calc. 2
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CALCULATIONS

Number Description or Title Date or Revision

AOV-MARG-BYR Pressurizer Power Operated Relief Valves 0

1/2RY455A/456

AOV-MEDP-BYR Pressurizer Power Operated Relief Valves 0

1/2RY455A/456

1-RY-79 Cat. | N, Supply Tanks for PORV Actuator 1

95-111 Verification of Capability for Braidwood and 1
Byron 3” 1(2)RY8000A & B Valves
Susceptible to Pressure Locking

PSA-B-9808 Byron/Braidwood ECCS Flow Calculations for 3C
Safety Analysis

BYR97-441 Essential Service Water Make-up Pump Head 3B
Caalculation

BYR98-185 Essential Service Water Makeup Pump Diesel 0A
Oil Storage Tank Minimum Level

BYR98-224 Fire Pumps OFPO3PA and OFPO3PB 0
Recirculation Test Line Hydraulic
Characterization

BYR98-234 Essential Service Water Makeup System 0A
Overpressure Evaluation for Pump Impeller
Replacement

BYR99-006 Essential Service Water Makeup System 0
Maximum Operating Pressure

BTR03-095 Auxiliary Feedwater Strong Pump/Weak 0
Pump Interaction on Recirculation Flow

BYR04-043 Documentation of Adequate NPSHa for AF 1
Pumps when Supplied from CSTs

NED-I-EIC-0186 Auxiliary Feedwater Pump Suction Pressure 2
Setpoint Error Analysis

NED-M-MSD-014 Byron Ultimate Heat Sink Cooling Tower 8A
Basin Makeup Calculation

PSA-B-97-14 Evaluation of New CST Technical 1
Specification Levels for Byron Station

PSA-B-97-18 Byron/Braidwood AFW Flow for AFO05A-H 5B
Modification

PSA-B-98-05 Analysis of FW Pump Suction Transients 0
using the SX Water Supply for Byron and
Braidwood Stations

PSA-B-00-04 Byron/Braidwood Steam Generator Tube 3D
Rupture Analysis for Power Uprate

SX1-89 Available NPSH for AF Pump when Supplied 1
from SX System

VD-100 Diesel Generator Room Energy Loads 0

AK-4 ELMS-AC PLUS Project Specific 2
Implementation

AK-4 ELMS-AC PLUS Project Specific 2A

4
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CALCULATIONS

Number

19-AN-7

19-AN-7/EC-365206

19-AN-7/EC-368519

19-AN-28
19-AQ-63
19-AU-5
19-T-5

BYRO01-086

BYRO01-093

BYRO01-095

BYR2000-136

BYR2000-191

SL 102
SL 102
SL 104
SL 108
BYR97-204
BYR97-205
BYR97-224
BYR97-225

BYR97-226
BYR97-227

NED-H-MSD-17

Description or Title
Implementation

Protective Relay Setting for 4.16 kV ESF
Switchgear

Protective Relay Setting for 4.16 kV ESF
Switchgear

Protective Relay Setting for 4.16 kV ESF
Switchgear

Relay Setpoint

Division Specific Degraded voltage Analysis
480 V Unit Substation and Relay Settings
Diesel generator Loading During Loop/LOCA
— Byron Units 1 & 2

Motor Operated Valves Actuator Motor
Terminal Voltage and Thermal Overload
Sizing Calculation — Auxiliary Feedwater
System (EC#343313)

Motor Operated Valves Actuator Motor
Terminal Voltage and Thermal Overload
Sizing Calculation — Reactor Coolant
Pressurizer System (EC#343313)

Motor Operated Valves Actuator Motor
Terminal Voltage and Thermal Overload
Sizing Calculation — Essential Service Water
System (EC#343313)

Voltage Drop Calculation for 4160V
Switchgear Breaker Control Circuits

Voltage Drop Calculation for 480V Switchgear
Breaker Control Circuits

Short Circuit Summary for High Voltage Buses
Short Circuit Summary for Low Voltage Buses
Load Summary by Bus

Load Ticket

125 VDC Battery Sizing Calculation

125 VDC Battery Charger Sizing Calculation
125 VDC Voltage Drop Calculation

Circuit Breaker Trip Settings — 125 V DC and
250 V DC Distribution Centers

125V DC System Short Circuit Calculation
125 V DC Fuse Sizing and Coordination
Verification of Byron 125 VDC Battery Room
111, 112, 211, & 212 Ventilation
Requirements and Hydrogen Concentration
Evaluation following a Loss of Battery Room
Ventilation

Date or Revision

11
11A
11B

1
013
6
06/19/03
06/19/03

06/19/03

000B
0

03/05/09
03/12/09
02/24/09
02/24/09
3H
2
2C
1

2

0
2
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CALCULATIONS
Number

Description or Title

CONDITION REPORTS GENERATED DURING INSPECTION

Number
884719

885117
885120
885153
885160
885221
885481
885493
885764
885898
888981
889740
890902
892033
892066
892124
892204
892238
892610
893423

894173

Description or Title
Air Hose 2B DG Room Seismic Housekeeping

OFPO3EB Spilled Liquid on Battery
OFP3EA Spilled Liquid on Battery

OFP3EA Over-tightened Battery Connection
OFP3EB Over-tightened Battery Connection
Corrosion on Battery Connection

OPC FP 8021 Cont Door Open

Heavy Oil Accumulation

Non Conservative Input SGTR MTO Calc.
PZR PORV 1RY456 Accum Press Ind
Cosider Setting Calc. 1-RY-79 to Historical
MCCB Service Life W TB 06-2

2RY8000A DP Calc. Does Not Match Ops
Procedure

Perform Monitoring UT on )SX10AB-8
AF013S Use of Lower SX Min Flow Rate
SER PAO0335 Indication Actions Not Closed
ACB 2424 UV Relay Not Calibrated Per PCM
Relay Left OOT After Cal Check in 2007
Degraded Voltage 5-Minute Timer
1/2RY8000A/B IST Testing Requirements

Unplanned LCOAR-1RY8000A/B Missed
6

Date or Revision

Date or Revision

2/23/09

2/25/09

2/25/09

2/25/09

2/25/09

2/25/09

2/25/09

2/25/09

2/25/09

2/26/09

3/4/09

3/6/09

3/10/09

3/12/09

3/12/09

3/12/09

3/12/09

3/12/09

3/13/09

3/16/09

3/17/09
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CONDITION REPORTS GENERATED DURING INSPECTION

Number
894182
897354
897507
897537
897630
897901
898000
898543

907731

Description or Title
Surveillance
Missed IST Surveillance for 1/2RY8000A/B

Preliminary NRC Information on Single Failure

for SGTR MTO

Incomplete Press test on Buried Portion of
0SX10BA-12

2009 CDBI Issue AC Power Feed to River
Screen House

CDBI 2009 Byron Inspection Breaker Testing
Issues

CDBI 2009 NRC Question Regarding Aux
Power Pre-op Test

CDBI 2009 Issue AF Suction Pressure
Calculation Enhancement

CDBI 2009 Westinghouse TB 06-02 Review
Issue

OOT Safety-Related HFB Breakers Installed
Since 09/2003

CORRECTIVE ACTION PROGRAM DOCUMENTS REVIEWED

Number

IR00219364
IR00553165
IR00562375
IR00582390

IR00834601
IR00844445
IR00876545
IR0O0880087
IR00882992
IR00885898

IR00888981
IR00890902

IR00892066
IR00892124
IR00893423

Description or Title

2SX007 Troubleshooting

2SI01PA Minor Leak

Calculation BYR04-016 Assumptions

Dry Boric Acid on 2SI01PA Inboard and
Outboard Seals

Failed PMT 2RY089A Body to Bonnet Leak
Closing DP for CS001S

UFSAR Table 6.3-1 - Data on SI Pump Max
Flow Rate not Correct

Math Error Found in Calc. BYRO04-
016/BRW-04-0005-M

Calc Input Document Revised Without
Revising Affected Calc

PZR PORYV 1RY456 Accumulator Pressure
Indication

Consider Setting Calc. 1-RY-79 to Historical
2RY8000A DP Calc Doesn’'t Match OPS
Procs

AF013S, Use of Lower SX Min Flow Rate
SER PA0335 Indication Actions Not Closed
1RY8000A/B PZR PORYV Block Valves IST

7

Date or Revision

3/17/09

3/25/09

3/25/09

3/25/09

3/25/09

3/26/09

3/26/09

3/27/09

4/15/09

Date or Revision

05/06/04
11/03/06
11/27/06
01/23/07

10/23/08
11/13/08
02/05/09
02/12/09
02/20/09
02/26/09

02/26/09
03/10/09

03/12/09
03/12/09
03/16/09
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CORRECTIVE ACTION PROGRAM DOCUMENTS REVIEWED

Number

IR00894182

IR00897354
IR 00534749

IR 00553007
IR 00680419
IR 00687783

IR 00706293
IR 00713904

IR 00885493
IR 00885764
IR 00892033
IR 00892079
IR 00897354
IR 00897507

IR 00897537
IR 00898000

IR 00222741
IR 00142997

IR 00460657
IR 00722780
IR 00811213
IR 00754582
IR 00840841

IR 00755204

IR 00770417

Description or Title
Testing Requirements

Unplanned LCOR 1RY8000A/B Missed
Surveillance

Missed Surv for 1/2RY8000A/B

Potential Issues with the Use of Ultra Low
Sulfur in EDGS

MNTC River Cleaning Not Performed per
WO, WO Closed

SG PORV TS Inappropriately Credits Local
Ops for SGTR

B1F24/B2F25 SG PORYV Operability
Concern

Byron/Braidwood SGTR Issues
Independent Review of Byron/Braidwood
SGTR Analysis

NRC Identified Heavy Oil Accumulation on
Floor

Non-Conservative Input to SGTR MTO
Calculation

Perform Monitoring UT on 0SX10AB-8

A Change to Commitment Letter 90-08400
is Needed

Preliminary NRC Info on Single Failure for
SGTR MTO

Incomplete Pres. Test on Buried Portion of
0SX10BA-12

AC Power Feed to the River Screen House
AF Suction Pressure Calculation
Enhancement

Byron Station Review of OE 18379
Problems Encountered During 0B SX M/U
Pump PMT Run

0B SX M/U Pump ASME Test Trending
Results: Negative Trend

0B SX Makeup PP Loss of Discharge
Pressure

OBVSR SX-5 Failed Surveillance

U-2 Loss of Power (SAT 242-2)

Lesson Learned from SAT 242-2 Inability to
Energize

Failed Insulator at 4KV Non-Seg Duct for
SAT 242-2

NRC Concern on SAT 242-2 Trip when
Energized

Date or Revision

03/17/09

03/17/09

9/22/06

11/3/06

10/5/07

10/22/07

12/2/07
12/19/07

2/26/09

2/26/09

3/12/09

3/12/09

3/25/09

3/25/09

3/25/09
3/26/09

05/21/05
02/05/03

03/01/06

01/16/08

08/26/08
03/05/08

11/05/08

03/27/08

05/01/08
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CORRECTIVE ACTION PROGRAM DOCUMENTS REVIEWED

Number
IR 00863768
IR 00672566

IR 00664901
IR 00678340
IR 00770829

IR 00780768
IR 00846420

IR 00855267

IR 00884719
IR 00892204

IR 00892238

IR 00892610
IR 00897901

IR 00261584
IR 00279918
IR 00286758
IR 00359168
IR 00359353

IR 00496936
IR 00546831
IR 00550699
IR 00573536
IR 00586759
IR 00634228
IR 00652507
IR 00657890
IR 00679646
IR 00688564

IR 00696602

Description or Title

0B SX M/U Pump Failed to Start
Non-Conservatism in Steam Generator
Tube Rupture Methodology

NRC IN 2006-26 Failure of MOV
Magnesium Rotors

NER NC-07-039 Yellow — MOV Motor
Magnesium Rotor Degradation

2S18812B - Motor Found Degraded Per
Inspection Criteria

Charger 212 AC Input Breaker Trip
2SI18811A - Motor Found Degraded Per
Inspection Criteria

IN-2008-20 MOV Motor Actuator
Magnesium Rotor Failure

Seismic Housekeeping Issue

ACB 2424 UV Relay Not Calibrated per
PCM Template Frequency

Relay Left Out of Tolerance After Cal Check
in 2007

Degraded Voltage 5-Minute Timer

NRC Question Regarding Aux Power Pre-
Op Test

Battery 212 Voltage Below Admin Limit
Battery Cells Exceed Acceptance Criteria
Bus 212 Voltage Appears to be Degraded
Battery Charger 212 Voltage Fluctuations
Charger Malfunction During PED
Surveillance

Five Battery Cells Fail Resistance Readings
Battery Connection Resistance

Battery Connection Resistance Discrepancy
Resistance Readings > 50 Microohms
Bus 212 Charger Load Test

DC Bus 212 Bus Voltage and Battery
Voltage Drop over 2 Days

212 Battery and Bus Voltage Below Rounds
Spec

Unplanned LCOAR Entry on DC Bus 212
Battery

DC Battery 212 Terminal Voltage Below
Admin Limit

DC212 Battery Charger Output Drifting
Lower

DC Bus 212 Voltage Above Admin Limit

9

Date or Revision

01/07/09
09/17/07

08/27/07

10/01/07

05/01/2008

11/18/08

03/06/09

02/24/09
03/12/09

03/12/09

03/13/09
03/26/09

10/08/04
12/07/04
12/31/04
08/02/05
08/03/05

06/05/06
10/20/06
10/29/06
12/28/06
02/01/07
05/27/07
07/22/07
08/07/07
10/03/07
10/24/07

11/08/07
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CORRECTIVE ACTION PROGRAM DOCUMENTS REVIEWED

Number Description or Title Date or Revision

IR 00698860 DC 212 Charger Upper Voltage Limit for 11/14/07
Rounds

IR 00705355 DC Amps Fluctuating 11/30/07

IR 00767523 Unexpected Alarm - - DC Bus 212 Grounds 04/25/08

IR 00772962 Unexpected DC Ground During 2B DG Run 05/07/08

IR 00780768 Charger 212 AC Input Breaker Trip 05/29/08

IR 00794566 Documentation of Specific Battery Cells 07/08/08
found in IR 794565

IR 00818375 212 DC Battery Voltage Low 09/16/08

IR 00828237 Battery 212 Pilot Cell Surveillance Admin 10/08/08
Limit Exceeded

IR 00840951 U2 Unexpected Alarm 2-22-D6 “125 VDC 11/05/08
Bus 212 Ground”

IR 00867508 DC 212 Battery Terminal Voltage Greater 01/15/09
than Admin Limit

IR 00870481 Battery Voltage Higher than Admin Limit 01/23/09

IR 00873857 212 Battery Terminal Voltage Slightly > than 01/29/09
the Admin Limit

IR 00877156 DC Bus 212 Battery Terminal Voltage 02/06/09
Above Admin Limit

IR 00880367 DC 212 Ground 02/13/09

IR 00884090 Unexpected Alarm 1-21-D6 “125VDC Bus 02/23/09
111 Ground”

DRAWINGS

Number Description or Title Date or Revision

D-268832 Model D-100-160 Actuator 3” Class 1500 10
Valve Assembly

M-42, sheet 2B Diagram of Essential Service Water AV

M-135, sheet 5 Diagram of Reactor Coolant AL

M-135, sheet 8 Diagram of Reactor Coolant AB

M-136, sheet 1 Diagram of Safety Injection AV

M-136, sheet 3 Diagram of Safety Injection AL

Q6049, sheet 75 PORV Accumulator Tank J

M-37 Diagram of Auxiliary Feedwater AX

M-97 Diagram of Generator Room 1A & 1B P
Ventilation System

M-122 Diagram of Auxiliary Feedwater AX

M-124 Diagram of Condensate AX

M-553 Condensate Makeup System M

6E-2-4030AF07 Byron Unit 2, Schematic Diagram- Steam H
Generator 2A, Auxiliary Feedwater Isolation
Valves 2AF013A from Pump 2A & 2AF013E

10 Attachment



DRAWINGS

Number

6E-2-4030AF08

6E-2-4030AF09

6E-2-4030AF10

6E-1-4030MS39

6E-2-4030RY17

6E-2-4030SX27

6E-0-3322

6E-0-3322CTS

6E-0-3322D07
6E-0-3659

6E-0-3664

6E-0-3668

6E-2-4030RY12

6E-0-3666

6E-2-3342

6E-2-3342CT1

6E-2-3657
6E-2-3544

6E-2-3544CT1

6E-2-3554D01

Description or Title

from Pump 2B

Byron Unit 2, Schematic Diagram- Steam
Generator 2B, Auxiliary Feedwater Isolation
Valves 2AF013B from Pump 2A & 2AF013F
from Pump 2B

Byron Unit 2, Schematic Diagram- Steam
Generator 2C, Auxiliary Feedwater Isolation
Valves 2AF013C from Pump 2A & 2AF013C
from Pump 2B

Byron Unit 2, Schematic Diagram- Steam
Generator 2D, Auxiliary Feedwater Isolation
Valves 2AF013D from Pump 2A & 2AF013H
from Pump 2B

Schematic Diagram Steam Generator 1A
Atmospheric Relief Valve 1TMS018A
Modulation & Control

Schematic Diagram Pressurizer Power
Relief Valves- 2RY455A

Schematic Diagram Component Cooling
Heat Exchanger 2 Outlet Valve 2SX007
Electrical Installation Auxiliary BLDG. Plan
ELEV. 383-0"

Conduit Tabulation Aux. Bldg. PLAN EL.
383’-0"

Cable Pans Routing, Auxiliary BLDG. Plan
EL. 383-0”

Cable Pans Routing, Auxiliary BLDG. Plan
EL. 401’-0”

Cable Pans Routing, Auxiliary BLDG. Plan
EL. 426’-0”

Schematic Diagram Pressurizer Relief
Isolation Valves 2RY8000A & 2RY8000B
Byron- Unit 1&2 Cable Pans Routing,
Auxiliary Bldg. PLAN ELEV. 414°-0”
Electrical Installation Auxiliary Bldg Plan EL.
414°-0”

Conduit Tabulation Auxilliary Bldg, Plan
Elevation 414°-0”

Electrical Installation Reactor Building, Plan
EL. 412°-0” Loop 4

Conduit Tabulation Reactor Bldg, Plan EL.
412’-0”, Loop 4

11

Date or Revision

H

DH

BC
AJ

AJ

AE

AE

BR

BE
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DRAWINGS

Number

6E-2-3591 Sht. 1

6E-2-3554CT1

6E-2-3554CT2

6E-2-4030DG03

6E-2-3305

6E-2-3305CT1

6E-3306

6E-2-3301

6E-2-3301CT1

6E-0-3303

6E-0-3652

6E-0-3654

6E-2-4842C

6E-2-3544

6E-2-3554

6E-2-3554CT1

6E-2-3554CT2

6E-2-3554D01

6E-2-3591 sh. 1

6E-2-3591 sh. 2

6E-2-3343 sh. 1

6E-2-3343CT1

Description or Title

Electrical Installation Reactor Bldg.-
Sections, Pressurizer Enclosure Ext EL. LP4
Conduit Tabulation Reactor Bldg. Plan EL.
426’-0" LOOP 4

Conduit Tabulation Reactor Bldg. Plan EL.
426’-0" LOOP 4

Schematic Diagram, Diesel Gen 2B Fuel Oil
Transfer Pump 2D01PB & 2D01PD
Electrical Installation Aux. Feedwater Pipe
Tunnel Plan, Part 2

Conduit Tabulation, Aux. Feedwater Pipe
Tunnel Plan, Part 2

Electrical Installation, Aux. Feedwater Pipe
Tunnel Sections

Electrical Installation Aux. Feedwater Pipe
Tunnel Plan, Part 1

Conduit Tabulation Auxiliary Feedwater Pipe
Tunnel Plan, Part 1

Electrical Installation Aux. Bldg Plan
EL.346’-0", Cols L-Q, 21-26

Cable Pan Routing, Auxiliary Bldg. El. 346’-
0”, Cols. L-Q, 18-26

Cable Pan Routing, Auxiliary Bldg. Plan EI.
346’-0”, Cols. Q-Y, 18-26

Internal/ External Wiring Diagram Air
Operated Valves “RY’ System Junction
Boxes Part 3

Electrical Installation Reactor Building Plan
El. 412’-0” Loop 4

Electrical Installation Reactor Building Plan
EL. 426’-0” Loop 4

Conduit Tabulation Reactor Building Plan
EL. 426’-0", Loop 4

Conduit Tabulation Reactor Building Plan
EL. 426’-0" Loop 4

Electrical Installation Reactor Building
Section & Details

Electrical Installation Reactor Building-
Sections Pressurizer Enclosure Ext. EL. LP
4

Electrical Installation Reactor Building
Enclosure Interior EL. Loop 4

Electrical Installation Auxiliary Building Plan
EL. 414°-0”, COLS. Q-S. [; 25-29

Conduit Tabulation Auxiliary Building Plan

12

Date or Revision

AE

AE

AC

G

AC

AB

CD

BS

BG

AE

AC

Y

AE

N

AP

AR
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DRAWINGS

Number

6E-2-3343D01

6E-2-3353 sh. 1

6E-2-3353CT1

6E-2-3353D01

6E-2-3363 sh. 3

6E-2-3363CT3

6E-2-3363D01

6E-0-3373D

6E-0-3373CT3

6E-0-3383

6E-0-3383CT3

6E-0-3688C

6E-0-3664

6E-0-3666

6E-2-3657
6E-0-4000
6E-0-4001
6E-0-4030CCO01
6E-0-4030CC02
6E-0-4030CC03
6E-0-4030CC04

6E-0-4030CC05

Description or Title

EL. 414°-0”, Columns Q-S.1; 25-29
Electrical Installation Auxiliary Building
Elevation 414’-0” Sections

Electrical Installation Auxiliary Building Plan
EL. 426’-0", Columns Q-S, 25-29

Conduit Tabulation Auxiliary Building Plan
El. 426’-0”

Electrical Installation Auxiliary Building
Sections and Details

Electrical Installation Auxiliary Building Plan
EL. 439°-0”, Columns N-Q, 25-26

Conduit Tabulation Auxiliary Building Plan
EL. 439’-0”, Columns L-Q, 23-26

Electrical Installation Auxiliary Building
Sections and Details

Electrical Installation Auxiliary Building Plan
EL. 451-0”, Columns 23-25, M-Q

Conduit Tabulation Auxiliary Building EL.
451’-0”

Byron- Units 1 & 2 Electrical Installation
Aux. Bldg. Plan EL. 463’-5", COLS. N-Q, 23-
25

Conduit Tabulation Auxiliary Building Plan
Elev. 463’-5”

Cable Pans Routing Auxiliary Building Plan
EL. 463-5", Columns L-Q, 18-26

Cable Pans Routing Auxiliary Building Plan
EL. 401°-0”, Columns L-Q, 18-29

Byron- Units 1 & 2 Cable Pans Routing
Auxiliary Building Plan EL. 414’-0”, Columns
Q-Y, Rows 18-29

Cable Pans Cable Reactor Bldg. Plan EI.
412’-0”

One Line 345KV Bus Diagram

Station One Line

Schematic Diagram Component Cooling
Pump 0 (Div 11)

Schematic Diagram Component Cooling
Pump 0 (Div 12)

Schematic Diagram Component Cooling
Pump 0 (Div 21)

Schematic Diagram Component Cooling
Pump 0 (Div 22)

Schematic Diagram Component Cooling
Pump 0 (Div 11)

13

Date or Revision

AB

AT

AT

AF

AQ

AC

AJ

AE
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DRAWINGS

Number
6E-0-4030CC06

6E-0-4030CCO07

6E-0-4030CCO08

6E-0-4030FP02

6E-0-4030FP03

6E-0-4030SX10

6E-0-4030SX25

6E-0-4615A

6E-0-4615B

6E-0-4615C

6E-0-4615D

6E-1-4001A
6E-1-4008G

6E-1-4008J

6E-1-4008AC

6E-1-4030MS39

6E-1-4843E

6E-2-4001A
6E-2-4002C

6E-2-4002D
6E-2-4006A
6E-2-4006B
6E-2-4018B
6E-2-4029AP15

6E-2-4030AF01

Description or Title

Schematic Diagram Component Cooling
Pump 0 (Div 12)

Schematic Diagram Component Cooling
Pump 0 (Div 21)

Schematic Diagram Component Cooling
Pump 0 (Div 22)

Schematic Diagram Diesel Driven Fire
Pump OB Controller

Schematic Diagram Diesel Driven Fire
Pump OB Annunciator Alarms

Schematic Diagram Essential Service Water
Make-Up Pump OB

Schematic Diagram Essential Service Water
Make-Up Pump OB Control Cabinet
Internal/External Wiring Diagram 4160V CC
Pump 0 SWGR Cub 1

Internal/External Wiring Diagram 4160V CC
Pump 0 SWGR Cub 2

Internal/External Wiring Diagram 4160V CC
Pump 0 SWGR Cub 3

Internal/External Wiring Diagram 4160V CC
Pump 0 SWGR Cub 4

Station One Line diagram

Key Diagram 480V Aux, Bldg. ESF MCC
131X2B

Key Diagram 480V Auxiliary Building ESF
MCC 131X1

Key Diagram 480V Aux, Bldg. ESF MCC
132X5

Steam generator 1A Atmospheric Relief
Valve 1MS018A Modulation & Control
Internal/External Wiring Diagram Computer
Input Thermocouple - CC System

Station One Line Diagram

Single Line Diagram 4.16KV SWGR Bus
241 & 243 Diesel Gen 2A & 480V SWGR
Single Line Diagram 4.16KV SWGR Bus
242 & 244 Diesel Gen 2B & 480V SWGR
Key Diagram 4160V ESF SWGR Bus 241
Key Diagram 4160V ESF SWGR Bus 242
Relay and Metering Diagram ESF SWGR
Bus 242

Control Logic Diagram ESF SWGR Bus
241, 242 Undervoltage Relays

Schematic Diagram Auxiliary Feedwater

14

Date or Revision

Q

N

N

<0 ®

AG

oz

A mm

Y
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DRAWINGS

Number

6E-2-4030AF10

6E-2-4030AP32

6E-2-4030AP34

6E-2-4030AP35

6E-2-4030AP39

6E-2-4030CC02

6E-2-4030DG02

6E-2-4030DG51

6E-2-4030DG52

6E-2-4030DG58

6E-2-4030RY12

6E-2-4030S102

6E-2-4030SX27

6E-2-4612A
6E-2-4637A

6E-2-4637B
6E-0-4001
6E-2-4002F

6E-2-4030DC02

Description or Title

Pump 2A

Schematic Diagram Steam Generator 2D
Auxiliary Feedwater Isolation Valves
2AF013D From Pump 2A & 2AF013H From
Pump 2B

Schematic Diagram System Aux
Transformer 242-2 Feed to 4.16KV ESF
SWGR Bus 242-ACB 2422

Schematic Diagram Reserve Feed From
4.16KV ESF SWGR Bus 142 To 4.16KV
ESF SWGR Bus 242-ACB 2424
Schematioc Diagram Bus Tie Breaker ACB
#2421 (4.16KV ESF SWGR Bus 242 to
4.16KV Bus 244)

Schematioc Diagram 4.16KV ESF SWGR
Bus 242 Undervoltage Relays PR29A-427-
B242 & PR29C-427-B242, P5A-427-ST22 &
PR5C-427-ST22

Schematic Diagram Component Cooling
Pump 2B

Schematic Diagram Diesel Generator 2B
Feed to 4.16KV ESF SWGR Bus 242-ACB
2423

Schematic Diagram Diesel Generator 2B
Starting Sequence Control 2DG01KB Part-1
Schematic Diagram Diesel Generator 2B
Starting Sequence Control 2DG01KB Part-2
Schematic Diagram Diesel Generator 2B
Control & Alarm Signal Contacts 2DG01KB
Schematic Diagram Pressurizer Relief
Isolation Valves 2RY8000A & 2RY8000B
Schematic Diagram Safety Injection Pump
2B

Schematic Diagram Component Cooling
Heat Exchanger 2 Outlet Valve 25X007
Elevation 4160V SWGR Bus 242 (Div. 22)
Internal/External Wiring Diagram 480V, ESF
Substation 232X (2AP13E)
Internal/External Wiring Diagram 480V, ESF
Substation 232X (2AP12E)

Station One Line Diagram

Single Line Diagram 120V AC ESF
Instrument Inverter Bus 212 & 214 125V
DC ESF Distribution Center 212

Schematic Diagram 125 VDC Battery

15

Date or Revision

H

AH

AE

M
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DRAWINGS

Number

6E-2-4030DCO08

6E-2-4030DC09

6E-2-4030DC10

MISCELLANEOUS

Number

NDIT BYR 97-279

OP-AA-108-111

ER-AA-321 Att. 4,

Report 08-031

ER-AA-321 Att. 4,

Report 08-037
BB-SURV-001

DG96-000188
BPM #1363

ComkEd Letter
ComkEd Letter
ComkEd Letter
ComkEd Letter
ComkEd Letter

NRC Letter
NRC Letter

Description or Title Date or Revision
Charger 212 2DCO4E

Schematic Diagram 125 VDC ESG Dist R
Center Bus 212 (2DCO6E) Part 1 & 125

VDC ESF Dist PNL 212 (2DCO6EA) Front

Schematic Diagram 125V DC ESF Dist. P
Center Bus 212 (2DCO6E) Part 2 & 125V

DC ESF Dist. Pnl 212 2DCO6E (Rear)

Schematic Diagram 125V DC ESF Dist. K
Center Bus 212 (2DCO6E) Part 3 & 125V

DC Non-Safety Related Dist. Pnl 214

(2DCO6EB)

Description or Title Date or Revision

Letter from Cope Vulcan: Commonwealth 06/02/00
Edison Contract Number 00012175
Letter from Ingersoll-Dresser Pump 06/21/00

Company: Minimum Flow Tolerances
Byron Unit 2 — Pressure and Temperature 12/06
Limits Report (PTLR)

Certified Performance Curve for SI Pump 07/03/97
Pressurizer PORV Accumulator Pressure 03/02/09
Monitoring

IST Pump Evaluation Form — 10/18/08
Comprehensive Test 2SI101PA

IST Pump Evaluation Form — Group A Test 11/07/08
2SI01PA

Risk Assessment Missed Surveillance — 1
1(2)RY800A(B) Failure to Time the Open

Stroke

GL 89-10 Program MOVs’ Records for 02/09/96
Byron Station

Loop Seal/Vent for Auxiliary Feedwater 10/29/91
Pumps Suction Line

Steam Generator Tube Rupture Analysis 10/12/84
Steam Generator Tube Rupture Analysis 1/21/87
Steam Generator Tube Rupture Analysis 4/25/90
Steam Generator Tube Rupture Analysis 11/13/96
Revised Steam Generator Tube Rupture 6/24/97
Analysis

Steam Generator Tube Rupture Analysis 4/19/84
Acceptance for Referencing of Licensing 3/30/87

16 Attachment



MISCELLANEOUS

Number

NRC Letter
NRC Letter

NRC Letter
NRC Letter
NRC Letter
System Health
Report
System Health
Report
System Health
Report
System Health
Report
L200-0495

B260-0026

B260-0027

J105-0001

J105-0001

2AP155-1

ER-AA-310-1005

Description or Title

Topical Report WCAP-10698

Seismic Qualification of Byron Deep Wells
Steam Generator Tube Rupture Analysis

Information Regarding Revised Steam
Generator Tube Rupture Analysis
Revised Steam Generator Tube Rupture
Analysis

Revised Steam Generator Tube Rupture
Analysis

Auxiliary Feedwater (10/1/08 — 12/31/08)

Diesel Generators (10/1/08 — 12/31/08)

Essential Service Water (10/1/08 —
12/31/08)
Fire Protection (10/1/08 — 12/31/08)

Limitorque (Flowserve)- Technical Update
06-01 Reliance Motors/ Magnesium Rotors
Sulzer Pumps As Found Report for PO
#00430485 M/U Water Pump Seal Box &
Mech Seal Gland job #08C02838 S/N NJ-
1945/46

Sulzer Pumps As Left Report for PO
#00430485 M/U Water Pump Seal Box &
Mech Seal Gland job #08C02838 S/N NJ-
1945/46

IOM Manual- Provide allowance to increase
ID of disaster bushing from 2.021” to 2.040
+.000/ -.0002 inches per EC #368774

IOM Manual — Revision to Bill of Material
99034 Rev 89, pages 1 thru 11, Order #NJ-
1945/6, includes Rev Notice dated 2/7/83
Byron Station Unit 2 Loss of Off-Site Power
Event, March 25, 2008, Root Cause Report
Inter-Office Memorandum — Safety-
Related/Non-Safety-Related Interface
Review report

A1 Determination Issue Report No. 752113
Byron and Braidwood Stations- Station
Blackout Analysis

Pages 4-3 to 4-6

Motor Data Sheets for RHR, Sl and CV
Pump Motors

17

Date or Revision

8/7/89
4/23/92

5/20/97

1/28/98

5/25/99

N/A

N/A

N/A

N/A

12/26/06

01/16/08

01/16/08

02/27/08

04/05/07

01/06/82

04/16/08
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MISCELLANEOUS

Number

35605, 262-NH-
43278-01, N-1028,
A-22881, OVAO2CA-
D

SOER 99-01

Description or Title Date or Revision

Pump/Motor performance Curves for SX,
CV CS and CC pumps and VA exhaust Fan

Diesel Generators 2B Loading Test 10/14/08
performance Curves
Diesel Generators 1A Loading Test 04/06/08

performance Curves

Loss of Grid Addendum

Byron Station — Unit 1 & 2 Braidwood 09/25/92
Station — Units 1 & 2 Station Blackout Study

OPERABILITY EVALUATIONS

Number Description or Title Date or Revision
EC 367065 Op Eval 07-007, Main Steam PORV 2
Steam Relief Capacity
EC 367423 Evaluation of Decay Heat Impact on the 0
SGTR Analysis
OE 22825 Improper Configuration of DC Lighting 07/21/06
Results in Overload of Station Batteries
PROCEDURES
Number Description or Title Date or Revision
0OBOSR 10.b.1-1 Fire Suppression System Contained 2
Water Volume Weekly Surveillance
OBVSR 5.5.8.SX.5- Group A Inservice Testing (IST) 2

2a

OBVSR 5.5.8.5X.5-
2b

1BOSR 6.3.5-19

1BOSR 7.9.8-1

1BOSR 7.9.8-2

1BOSR SX-M1

2BOSR SX-M1

BAR 0-37-AB

Requirements for Essential Service

Water Makeup Pump 0B

Group B Inservice Testing (IST) 2
Requirements for Essential Service

Water Makeup Pump 0B

Unit One Main Steam Containment 4
Isolation Valve Stoke Test

OA Essential Service Water Make-up 2
Pump 18 Month Surveilance

OB Essential Service Water Make-up 0
Pump 18 Month Surveilance

1A AF Pump SX Suction Line Monthly 4
Flushing Surveillance

2A AF Pump SX Suction Line Monthly 7
Flushing Surveillance

SX CLG TWR Basin Level High Low 9
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PROCEDURES

Number
BOP MS-6

BOP SX-12
BOP SX-10

MA-BY-725-515

OBOSR 5.5.8.SX.5-

2c

MA-AA-725-102

MA-AA-725-102

MA-BY-773-402

1BEP-1

1BOA ELEC-3
1BOA ELEC-4
2BOSR 8.1.11-2

2BCA-0.0
2BOA ELECA1
2BOA ELEC-3
BAR-2-22-D6
BAR-2-22-D7
BAR-2-22-D8
BAR-2-22-E7
BOP DC-1
BOP DC-2
BOP DC-5
BOP DC-6
BOP DC-6A1

BOP DC-6A2

BOP DC-7
CC-AA-206

Description or Title

Local Manual Operation of the Steam
Generator Power Operated Relief Valves
Makeup to an Essential Service Water
Mechanical Draft Cooling Tower Basin

Essential Service Water Make-up Pump
Shutdown

Preventive Maintenance of Non-
Segregated Bus Duct

Unit Zero Comprehensive Inservice
Testing (IST) Requirements for Essential
Service Water Makeup Pump 0B
Preventive Maintenance on
Westinghouse Type DHP 4KV, 6.9KV,
and 13.8KV Circuit Breakers

Preventive maintenance on
Westinghouse type DHP 4KV, 6.9KV,
and 13.8KV Circuit Breakers

Unit 2 — 4KV Safety Related
Undervoltage and Degraded Voltage
Relay Routine

Loss of reactor or Secondary Coolant —
Unit 1

Loss of 4KV ESF Bus — Unit 1

Loss of Offsite Power — Unit 1

Unit 2 — 2B Diesel Generator Sequencer
Test 18 Months

Loss of All AC Power Unit 2

Loss of DC Bus Unit 2

Loss of 4KV ESF Bus Unit 2

125 VDC Bus 212 Ground

DC Bus Tie Brkr to Bus 112 Close/Trip
125VDC Batt Chgr 212 Trouble
125VDC Batt Chgr 212 FD Brkr Trip
125V DC ESF Battery Chargers Start-Up
125V DC Battery Charger Shutdown
125V DC ESF Battery Equalization

125 VDC Control Power Transfer

DC Control Power Transfer from Normal
to Reserve Source

DC Control Power Transfer from
Reserve to Normal Source

125V DC ESF Bus Crosstie/Restoration
Fuse Control

19

Date or Revision

7

9

11
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SURVEILLANCES (COMPLETED)

Number

1BOSR 0.5-2.RY.1

2BOSR 0.5-2.RY.1

2BOSR 0.5-2.RY.2

2BVSR 5.¢.3-2

2BVSR 5.¢.3-1

2BVSR 5.5.8.51.5-1a

2BVSR 5.5.8.51.5-1c

2BOSR 0.5-2.AF.1-2

2BOSR 4.11.3-1

MA-AP-773-541

MA-AP-773-541

MA-AP-773-542

MA-BY-773-300
MA-BY-773-502

MA-BY-773-502

MA-BY-773-502

MA-BY-OA-3-51000

1/2BHSR DC-12

2BOSR 8.6.1-2

2BVSR 8.4.2-2

2BVSR 8.4.3-2

2BVSR 8.6.6-2

Description or Title

Unit 1 1RY8000A and 1RY8000B Stroke
Test

Unit 2 2RY8000A and 2RY8000B Stroke
Test

Unit 2 2RY455A and 2RY456 Stroke and
Position Indication Test

Unit 2 Safety Injection System Hot Leg
Flow Balance

Unit 2 Safety Injection System Cold Leg
Flow Balance

Unit 2 Group A Inservice Testing (IST)
Requirements for Safety Injection Pump
2SI01PA

Unit 2 Comprehensive Inservice Testing
(IST) Requirements for Safety Injection
Pump 2SI01PA

Unit 2 Train B Auxiliary Feedwater
Valves Stroke Time

Unit 2 Pressurizer PORV Accumulator
Pressure Decay Test

Unit 2 — 4KV Bus 241 Cubicle Relay
Routine

Unit 2 — 4KV Bus 241 Cubicle Relay
Routine

Unit 2 — 4KV Bus 242 Cubicle Relay
Routine

Byron Diesel Generators Relay Routine
Byron Unit 2 — 4KV UAT, SAT And Bus
Tie Breakers Relay Routine — ACB 2422
Byron Unit 2 — 4KV UAT, SAT And Bus
Tie Breakers Relay Routine — ACB 2421
Byron Unit 2 — 4KV UAT, SAT And Bus
Tie Breakers Relay Routine — ACB 2424
Unit 2 — 4KV Bus 241 Cubicle Relay
Routine

125 VDC Class 1E to Non-Class 1E
Circuit Isolation Devices (Fuses)

Unit Two 125V DC ESF Battery Bank
and Charger 212 Operability Weekly
Surveillance

Unit 2 Bus 212 125V Battery Charger
Operability

Unit 2 125 Volt Battery Bank 212 Service
Test

Unit 2 Battery 212 125 Volt Battery Bank

20

Date or Revision

03/23/09
01/18/09
03/23/09
10/23/08
10/19/08
10/19/08

01/27/09

10/21/08

01/05/09

10/18/08

10/17/07

10/09/06

10/09/06

12/04/07
04/26/05

10/09/06

04/18/07

03/28/04

2

14

1

1

2
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SURVEILLANCES (COMPLETED)

Number

MA-BY-721-060

MA-BY-721-061

MA-BY-723-055

Description or Title

5 Year Modified Performance Test

125 Volt Battery Bank 18 Month
Surveillance

125 Volt Battery Bank Quarterly
Surveillance

Nickel Cadmium Battery Bank
Surveillance 18 Month Surveillance

Date or Revision

8

12

6

WORK DOCUMENTS

Number Description or Title Date or Revision

WO 99226186 PORV Accumulator 1RY32MB Press 07/27/07
Loop 1RY-021

WO 00856251 2RYB8000A MOV Diagnostic Testing 04/19/07

WO 98054296 2AF013H MOV Diagnostic Testing 04/04/04

WO 00530934 2S5X007 MOV Diagnostic Testing 04/26/04

WO 01019773 2RY455A AOV Diagnostic Testing 10/13/08

WO 00855440 Static “Baker” Testing on the 2A AF 03/28/06
Pump Motor

WO 00935909 Replace Breaker Closing Relay 07/10/08
2AF01PA- 2ARAFPAX

WO 00856171 Change Grease in Coupling Per BMP 10/19/06
3229-1 Section F.2

WO 00950182 Repl Train A Low Suct. Pressure 02/19/07
Interlock 2AF006/017- 2PSAF5

WO 00988211 (Sample) Motor Driven Aux Feedwater 06/20/08
Pump 2A

WO 00972903 Preventive Maintenance on Breaker BUS 07/21/07
242, EM 4160 Volt Breaker Swap-out

WO 00750886 Preventive Maintenance on Breaker BUS 03/20/05
242, EM 4160 Volt Breaker Swap-out

WO 00512726 Preventive Maintenance on Breaker BUS 02/24/03
242, EM 4160 Volt Breaker Swap-out

WO 01024422 - 01 2B Diesel Generator Sl Override Test 10/14/08

WO 01024425 - 01 2B Diesel Generator Sequencer Test 10/14/08

WO 01055330 - 03 2B Diesel generator 24 Hr. Endurance 2/5/09
Run and Hot Restart

WO 01055330 - 01 2B Diesel generator 24 Hr. Endurance 2/5/09
Run and Hot Restart

WO 00549115 Replace Capacitors All 7300uF 150 Vdc 08/01/05
and 660 Vdc 1uF

WO 00664674 212 “B” Train 125V Battery Charger 08/02/05
Operability Test

WO 00756561 Contingency General Troubleshooting 08/02/05

Instructions (2DCO04E)
21

Attachment



WORK DOCUMENTS

Number
WO 00856002

WO 00999689
WO 01023665
WO 01023666
WO 01067206

WO 01194311
WO 01212645

Description or Title

212 “B” Train 125V Battery Bank Service
Test

Contingency Troubleshooting
Instructions (2DCO04E)

Clean, Inspect Conn on Bus/Panel &
Perform Thermography

Station Battery Surveillance 18 Mo
Check Physical Condition, Clean

212 “B” Train 125V Battery Bank 5 yr
Capacity Test

125V Battery Quarterly Surveillance
125V DC ESF Battery Bank and Charger
212 Operability
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04/15/07

10/03/07

10/07/08
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AC
ADAMS
AFW
ALARA
ASME
CAP
CC
CECo
CFR
CR
CST
DBD
DC
DRP
EC
EDG
EPRI
ESW
FP
FSAR
GDC
GL
I&C
IEEE
IMC
INPO
IP
IPE
IPEEE
IR

IR

ISI
kV
LCO
LER
LOCA
LOOP
MCC
MCCB
MOV
MRFF
msec
MSIV
NCV
NPSH
NRC
PARS
PI&R
PM

LIST OF ACRONYMS USED

Alternating Current

Agencywide Document Access Management System
Auxiliary Feedwater
As-Low-As-Is-Reasonably-Achievable
American Society of Mechanical Engineers
Corrective Action Program
Component Cooling

Commonwealth Edison Company
Code of Federal Regulations
Condition Report

Condensate Storage Tank

Design Basis Document

Direct Current

Division of Reactor Projects
Engineering Change

Emergency Diesel Generator

Electric Power Research Institute
Essential Service Water

Fire Protection

Final Safety Analysis Report

General Design Criteria

Generic Letter

Instrumentation and Controls

Institute of Electrical & Electronic Engineers
Inspection Manual Chapter

Institute of Nuclear Power Operations
Inspection Procedure
Individual Plant Examination
Individual Plant Examination of External Events
Inspection Report

Issue Report

Inservice Inspection

Kilovolt

Limiting Condition for Operation
Licensee Event Report

Loss of Coolant Accident

Loss of Off-site Power

Motor Control Center

Molded Case Circuit Breakers
Motor-Operated Valve

Maintenance Rule Functional Failure
Millisecond

Main Steam Isolation Valve
Non-Cited Violation

Net Positive Suction Head

U.S. Nuclear Regulatory Commission
Publicly Available Records

Problem Identification and Resolution
Planned or Preventative Maintenance
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PMT
PORV
psid
psig
RIS
SBO
SDP
SER
SG
SGTR
Sl
SPAR
SRA
SRV
SSC
SW
TS
UFSAR
URI
Vac
Vdc
e

Post-Maintenance Testing

Power Operated Relief Valve
Pounds Per Square Inch Differential
Pounds Per Square Inch Gauge
Regulatory Issue Summaries
Station Blackout

Significance Determination Process
Safety Evaluation Report

Steam Generator

Steam Generator Tube Rupture
Safety Injection

Standardized Plant Analysis Risk
Senior Reactor Analyst

Safety Relief Valve

Systems, Structures, and Components

Service Water
Technical Specification

Updated Final Safety Analysis Report

Unresolved ltem

Volts Alternating Current
Volts Direct Current
Work Order

24
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