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EUCG = Electric Utility Cost Group

ITAM = industry trend analysis meeting

Stream Analysis - a technique used when there are several issues / events and you attempt

to find causes which would have prevented all of them.

Comm Assist - communication assistance visit

KES = Key Event Summary, document the station analyst puts together the most significant

1ssues during the plant evaluation period. This 1s done prior to an INPO evaluation to help

focus the team.

PRM = Plant Review Meeting, senior representative get together to asses each plant between
evaluation periods to determine if assistance is needed. They also review responses to

ensure the right actions are being performed.
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koL R ISP T RGTR € &R 2 @ (Plant Evaluation Assessment

Package)

2013 WANO PLANT EVALUATION
Mareh-18-thry20-2013

Configuration Management Lead: Debbie Williams
Configuration Management Peer: David Hughes, North Anna
Configuration Management Trainee: Steve Swanson
Configuration Management Trainee: Pingyuan Zhou
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RIS
Date Comments
01/26/2013 Reduced and holding power [81%] caused by feedwater line vibration
[3 days]

01/24/2013 Exited forced outage [3 days] now in power ascension [58%]
01/21/2013 Auto reactor trip from 92 percent caused by low SG water level
01/19/2013 Main feedwater pump maintenance

01/18/2013 Completed RFO [93 days] now in power ascension [planned 68 days]
08/28/2012 Shutdown because of hurricane force wind speed onsite [6 days]
08/07/2012 Reduced power because of feedwater pump vibration [96%]
06/28/2012 Planned maintenance on feedwater heater normal level control valve
04/08/2012 Reduced power to 35% because of a feedwater pump trip
01/29/2012 Reduced power to 54% to repair oil leak on a feedwater pump
09/28/2011 Letdown heat exchanger outage (99%)

05/14/2011 Reduced power [27%]to repair a generator hydrogen leak
04/06/2011 Commence RFO [36 days]

02/21/2011 Reduced power to 82% because of feedwater pump vibration
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CM.1 System and component margins are understood, considered in

decision-making, and managed consistent with design and licensing

requirements.

™

Strength (CM.1-1)

Increased operating flexibility and safety margin were the result of
modifications implemented that added design and operating margin.  This
has reduced station vulnerabilities and improved the operation of some
important safety equipment.

There are currently 2 red and 6 white open margin management issues. The oldest > 6
years (Red) is the Emergency Diesel Generator (EDG) fuel oil 7 day supply. Issue is
being managed thru tight controls on specific gravity and vendor purchase and storage
agreements, also operator compensatory measures for frequency controls. There is also a
funded mod for a new storage tank, targeted for 2015. Implementation of a mod to
install new tanks began in 2010, but was stopped when concerns were identified. The
Ultimate heat sink is the other red margin issue due to design basis margin not adequate
due to calculation methodology and inputs.  Examples of the remaining issues are
TPCW tube plugging, motor winding temperatures and instrument accuracies.

No self-assessments of the program have been performed during the evaluation period.

TIT

Low margin action plans are required to be presented to the Management Review Board
Unit Reliability Team URT. All system health reports have a section where Low
Margin issues are identified. Action plan progress is tracked, and appeared to be
appropriate.

There is a margin management coordinator in design engineering.

e This area was reviewed in depth. Plant health, engineering

T

leadership have driven many upgrades to enhance the overall margin.
Overall the site program meets industry standards.

This objective adequately supports achieving design and operational margin
management outcome.
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CM. 2 Plant activities are conducted in a manner that maintains
configuration control and operating and design margins.

Performance Deficiency

\’ Important operations drawings in the control room are not updated
immediately when a modification is complete and returned to
service. This adds a distraction to operations, because they are
required to verify every control room drawing before use to ensure
the control room copy is the most recent revision.

<> Seismic — Seismic instrumentation is oriented correctly (N/S, E/W), and have
battery backups. If not operational, contingency plans are required for
determining OBE. The seismic monitoring system (SM) consists of four
separate paths for providing information about the seismic levels. These
individual paths will continue to operate separately from the other paths. An
aging obsolescence plan is in place

<> Digital Modifications/Cyber Security — Procedures exist for digital
modifications, configuration control and cyber security. Design
engineering staff is knowledgeable of requirements.  No issues
identified with the implementation.

<> Document updates —5270 drawing changes are pending on
category C drawings. 5 changes are required prior to being shown
on the Pls

<> Fire Protection- The modification screening process was found to
be acceptable for ensuring adequate reviews to identify potential
impacts on the fire protection program. The most recent triennial
fire protection report contained two legacy issues greater than 3
years old that were very low safety significance findings. One item
involved the impact of fire damage on the dry cooling tower fans
and the second on establishing component cooling water to prevent
damaging the emergency diesel generator when providing power

post-fire.
<> Temporary Modifications — No concerns identified during the team
walk down. A total of 9 temporary modifications are installed.

The oldest temporary modification was a procedure controlled
temporary modification installed in 2008. This is scheduled to be
removed early 2013. One other procedure controlled temporary
modification was installed in 2011 and the remainders were installed
in 2012,
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<> Time Critical operator actions  The control of time critical
operator was found acceptable. Engineering has summary tables
and the info is reflected in procedures.

This area was reviewed in moderate detail. Overall, configuration
program and processes support day-to-day configuration control with no
consequential examples identified. Several years ago, the utility went to
electronic drawings, and fleet requirements for control room drawing
configuration control changed at that time. The engineering director was
unaware that the fleet had changed requirements; other engineering
managers were unaware of the industry standard to update control room

drawings when a modification is implemented.

This objective adequately supports achieving an operational configuration
control outcome, with some weakness noted.
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CM. 3 Processes used to maintain consistency of plant configuration,
design, and licensing bases are clearly defined and are implemented
properly. Changes to plant configuration and design and licensing
bases are effectively analyzed, controlled, and implemented.

Performance Deficiency

Important operations drawings in the control room are not updated
immediately when a modification is complete and returned to
service. This adds a distraction to operations, because they are
required to verify every control room drawing before use to ensure
the control room copy is the most recent revision. This is also a
concern that operators in the control room have accurate drawings in
the event of a power failure, or to handle a plant event.

The Design Engineering Manager is the design authority for the station.
Several major designs are designed and completed by major projects through
corporate with minimal design oversight by the design authority.

Changes to support Steam Generator installation were effectively
managed to address installation of a temporary work platform in the
ultimate heat sink tower. A thorough review and solid engineering
analysis supported the conclusions.

Major projects manages most large scope of projects. They report off site to
corporate engineering.

41 modifications were installed in refuel 18, with only minor issues identified.
With one exception steam generator installation increased vibration on feed
water lines result in reactor trip (see below)

(See OR 2-2 Fact 2) In January 2013, an automatic reactor trip occurred
because leaders did not provide the proper depth of challenge by verifying
comprehensive actions were in place to provide adequate monitoring and
mitigation strategies for vibration following the steam generator replacement.

40 ECs are in the closure phase post outage. Throughout 2012 the closure
phase contained an average of 5. These numbers include administrative,
evaluation, reply, equivalent chance, nuclear change and commercial changes.

This area was reviewed in moderate detail. Overall, modifications were
well implemented, with the exception of the feedwater line to the new
steam generator. The risks for vibration were known, because of
operating experience from a sister unit, however, the risks were thought to
be minimal, so actions were not put into place to monitor vibration prior to

100%.

This objective adequately supports achieving of plant configuration, design and
licensing basis outcome, with weakness noted.
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CM. 4 Reactor cores are designed, fabricated, installed, tested, and operated

within design, operating, safety, and nuclear fuel performance limits.

Y4 Areafor Improvement (CM.4-1)

Reactor engineers make informal changes to reactivity maneuver
plans and other reactivity related information that sometimes are
incomplete, incorrect and not formally approved. This creates a
potential vulnerability for consequential events such as operating
outside of approved reactivity limits. Contributing is that
engineering managers have overconfidence that reactor engineering
products are correct and complete and are unaware that procedures
contain significant latitude.

V' Recommendation 3 of SOER 07-01, Reactivity Management,
requires that the reactivity plans be formally revised and approved to
meet new plant conditions if plant conditions delay planned power
changes. Procedures do not require revision and approval of an
in-progress reactivity plan when plant conditions delay planned
power changes, therefore the recommendation is unsatisfactorily
implemented.

<> Reactor engineering is in the control room for all planned reactivity changes.

The reactor engineers use RHOBAL extensively in simulator transient training
0 and license operator requalification program, and in their specific qualification
cards

Fuel performance has been good with no failures since 2009.

e

The reactor engineering group reports to the Systems Engineering Manager and
is fully staffed and two other qualified reactors on the site staff. =~ They are
engaged with the operating staff during power maneuvers and have a good
working relationship with Operations.

This area was reviewed in detail. ~ The informality of reactor engineering
and the management’s lack of intrusive oversight creates a vulnerability
that is important, because on verbal discussions for reactivity information is
a situation for human performance errors that can have consequences.

l This objective adequately supports achieving an acceptable reactor engineering
and fuel management outcome, with weakness noted.

52




EN.1  Engineering provides the technical information and support
necessary for safe, reliable plant operation.

Leadership and Management

< The engineering director is very experienced and provides overall engineering
direction for the site. The systems, design and program managers are
experienced.  In addition the site utilizes a major projects group to manage
large projects.  This staff reports thru corporate and indirectly to the
engineering director.

<  Many staff engineers have 20 to 25 years on site experience. The site is
adding staff and has filled several pipeline positions in anticipation of pending
retirements.

< Engineering is staffed with the exception of mechanical design. Engineering
effectively manages the staffing shortfalls utilizing the onsite projects staff to
augment.

d{ OR2-2 fact2. InJanuary 2013, an automatic reactor trip occurred because
leaders did not provide the proper depth of challenge by verifying
comprehensive actions were in place to provide adequate monitoring and
mitigation strategies for vibration following the steam generator replacement.

Trained, Skilled, and Experienced Personnel

T Training ownership is strong with leaders providing significant input.
Continuing training has a three year backbone schedule with topics presented
quarterly.

) Engineering mentoring was observed, and was well structured and thorough.
No gaps identified.

<> Engineering has had six human performance clock resets during the last quarter.
All were a low level significance.

Design and Safety Analysis

<> The site and corporate utilizes engineering companies of choice and effectively
manages products from these vendors.

<> Operability evaluations reviewed were thorough.  This includes EDG fuel oil,
reactor vessel wetting, temporary work platform.

This area was reviewed in detail. Overall the site has a very
knowledgeable and experienced leadership and staff. Operability
evaluations are thorough. Many margin issues and equipment reliability
initiatives resolved during this period. The main gap in engineering
leadership is the oversight of reactor engineering, CM.4 AFI.

<> This objective supports achieving an engineering fundamental outcome.
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Other information:

From OR 2-2 Fact2
In January 2013, an automatic reactor trip occurred because leaders did not provide
the proper depth of challenge by verifying comprehensive actions were in place to
provide adequate monitoring and mitigation strategies for vibration following the
steam generator replacement. The automatic reactor trip occurred when vibration
caused a failure of an air line to a feedwater regulating valve. A project risk
evaluation made an assumption that the worst case vibration would occur at 100
percent power but did not provide adequate plans for monitoring vibration below
100 percent power. This assumption was based on operating experience from
another utility station that had chronic vibration issues following steam generator
replacement. The vibration monitoring below 100 percent was limited to
monitoring feedwater pump and reactor coolant pump vibrations, and did not
include piping from the feedwater regulating valves to the steam generators, which
was the main area of vibration at the other station.

ER performance deficiencies:

1. Baseline inspections for wall thickness measurements on four low-pressure
feedwater heater shells in the condenser have not been completed according to
industry templates. Consequently, low-pressure heater shell wall thinning from
corrosion may go undetected. This increases the risk of a shell failure and
could result in condenser damage and a reduction in thermal efficiency.

Industry experience has shown that low-pressure feedwater heater shells are
vulnerable to wall thinning through corrosion mechanisms that are not uniform
for components of similar design.

2. Many critical component failures were unreported, misclassified during
reporting, or over-reported to the INPO consolidated events system.
Consequently, operating experience was not available for industry learning.
Engineering managers have not provided oversight to ensure accurate reporting
per AP-913, Equipment Reliability Process Description, Appendix H, Preventive
Maintenance Revisions — An Implementation Guideline.

3. Diesel fuel oil quality is not being monitored according to industry guidance for
biodiesel, lubricity, and for water and sediment. These parameters are
important for stable long-term fuel oil storage, prevention of diesel fuel oil
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degradation, and to protect the internal parts of the diesel generator.
Engineering was not aware suppliers had switched from providing low sulfur
diesel fuel to ultra-low sulfur diesel fuel which can directly affect lubricity.
The supplier stated that no biodiesel is added to the fuel oil but biodiesel
analysis has not been performed to confirm it is not present. According to
industry documents, diesel fuel oil may contain up to five percent biodiesel and
still be reported as biodiesel free. Monitoring may have been missed because
roles and responsibilities for the diesel fuel oil program have not been clearly
established.
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Strength (1)

MAINTAINING MARGINS CONSISTENT WITH DESIGN REQUIREMENTS

PERFORMANCE OBJECTIVE: System and component margins are understood, considered in

decision-making, and managed consistent with design and licensing requirements.
Strength (CM.1-1)

Increased operating flexibility and safety margin were the result of
modifications implemented that added design and operating margin.  This
has reduced station vulnerabilities and improved the operation of some
important safety equipment.

Examples

1. A total of 16 margin issues were resolved during the peer review period.
Engineering personnel championed, and the station personnel demonstrated, a
commitment to resolve margin issues. In addition to a large scope of required
projects, many non-urgent upgrades were implemented. Contributing to this, a
margin management review board fosters a high-level of site alignment to preserve
and protect design and operating margins.

2. During refueling outage 18, repeat failures of the main feedwater isolation valves
(MFIV) stroke time was addressed. A modification was implemented to improve
the operation of the MFIV internal 4-way valves. The modification reduced the
required pressure to stroke the valves from approximately 64 psig to 38 psig and
increased the margin for stroking the 4-way valve by 40 percent.

3. During refueling outage 18, a modification was installed to add additional air
capacity for a low-pressure safety injection valve increasing the margin for its safety
function postaccident. This added assurance for the safety analysis assumption
that the station would be on shutdown cooling within eight hours.  Backup air
supplies were installed that allow these valves to be closed from an accessible
location in the event of a loss of instrument air.
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AFIs: (1)

REACTOR ENGINEERING AND FUEL MANAGEMENT

PERFORMANCE OBJECTIVE: Reactor cores are designed, fabricated, installed, tested, and

operated within design, operating, safety, and nuclear fuel performance limits.
Area for Improvement (CM.4-1)

Reactor engineers make informal changes to reactivity maneuver plans and
other reactivity related information that sometimes are incomplete,
incorrect and not formally approved. This creates a potential vulnerability
for consequential events such as operating outside of approved reactivity
limits. Contributing is that engineering managers have overconfidence
that reactor engineering products are correct and complete and are unaware
that procedures contain significant latitude.

This area for improvement identifies a weakness in the implementation of
SOER 07-01, Reactivity Management, recommendation 3, which
communicates a need for revision of reactivity plans to meet new plant
conditions for delayed planned power changes.

Key Causes and Insights

Engineering managers have not ensured that reactor engineers use verified
data or formally change and approve plans because they have
overconfidence that reactor engineering products are thorough and accurate.
Managers were unaware that the level of verbal discussion between
operations and engineering is not reflected in the written products. This is
primarily because senior and engineering leaders observe detailed
discussions that occur between reactor engineering and operations on what
to expect and how to control critical parameters during reactivity
maneuvers but do not verify this is reflected in the written products.  Also,
there have not been any consequences resulting from reactor engineering
recommendations or transfer of data that have identified gaps. There have
not been issues with the monitoring of critical parameters or
recommendations provided by reactor engineers. There is also
overconfidence because the reactor engineering personnel are very
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experienced and frequently support other sites within the utility in
assessments of reactor engineering and answering questions.  The reactor
engineering group works in knowledge space within the bounds of their
current procedures.

Engineering managers were also unaware that procedures that govern
reactivity maneuver plans provide significant latitude and flexibility in the
type of information required in a reactivity maneuver plan, and in
operations procedures that implement reactivity changes. Neither reactor
engineering personnel at the site nor corporate reactor engineering have
performed external benchmarking to identify gaps and improve their
practices and procedures. The members of the reactor engineering group
are part of an active fleet peer group that meets regularly however, they
have only performed internal assessments within the fleet. These
assessments identify lower level issues and gaps in meeting utility
standards. These assessments have not identified any significant gaps in
reactivity maneuver plans or in transfer of results of reactor engineering
calculations to operations procedures. The reactor engineering fleet peer
group discusses operating experience and has sub-groups for pressurized
water reactors (PWRs) and boiling water reactors (BWRs), however, in
some cases, information is shared depending on the reactor type sub-group
and some applicable OE is not provided to both. There was an issue
identified in November 2012 at a BWR station within the fleet, concerning
the latitude in reactor engineering procedures that was not shared with this
station's reactor engineering supervisor.

A condition report written following team observed gaps in October 2012,
focused on why the reactivity maneuver plan provided sufficient guidance
and concluded there was no consequence. Also an October 2011 focused
reactivity management self-assessment did not identify the engineering
procedure standards weakness or lack of management review of reactivity
plan changes. The self-assessment objective required the team to evaluate
the procedures against the INPO guidelines and check procedure use.
However, a reactor engineer was not included on the team and the
performance review relied on a review of corrective action program data
instead of questions that focused on change management. While the
assessment did identify that critiques were not conducted following
maneuvers as expected, and actions were implemented to establish
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oversight board review of the critiques, the fall refueling outage plan
weaknesses were not detected.

In addition, transferring type | core protection values such as the bias factor
for ex-core power in operations procedures does not require independent
verification that the value is transferred correctly into the section of the
procedure that implements the change. This is in contrast to Type Il core
protection values where the transfer of the value is independently verified.

Current Perspective

Engineering management was unaware of this issue. Management
observations of reactor engineering have focused on field activities and
interactions between reactor engineers and operations, which only
identified low-level human performance issues such as self-checking.
Engineering managers have not ensured that external benchmarking and
assessments were used to identify gaps and improve performance.

Recommendation 3 of SOER 07-01, Reactivity Management, requires that
the reactivity plans be formally revised and approved to meet new plant
conditions if plant conditions delay planned power changes. Procedures
do not require revision and approval of an in-progress reactivity plan when
plant conditions delay planned power changes, therefore the
recommendation is unsatisfactorily implemented.

Examples and Supporting Details

1. In October 2012, reactor engineers verbally discussed with operations, but did not
include changes to critical parameters for control rod position and axial shape index
(ASI) when the reactivity maneuver plan was revised and approved. Not formally
identifying changes to critical parameters could potentially result in operating outside
of approved reactivity limits. The shutdown plan was revised because an emergent
equipment issue nine hours earlier in the day caused a downpower to 88 percent.
Also engineering used an e-mail as an input for axial shape index (ASl), a critical
parameter, and input to reactivity recommendations. The e-mail did not indicate if
the information was checked or verified. Pen and ink changes to the plan did not
annotate the date the change was made, who made the change or time of the change.
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2.

In March 2013, after calculating a change to the thermal power gain constant,
reactor engineers incorrectly copied the new value into the operations procedure that
implements the change in the core operating limits supervisory system (COLSS) and
performed informal peer-checks instead of verifying the value. The two
peer-checks did not identify the error.  This resulted in the COLSS indicating
reactor power low by approximately 3.5 percent, (which is used as the third level
monitoring of reactor power). The procedure does not require verification of the
value transfer. The error was discovered the next day and corrected, when the flow
surveillance was re-performed.

In October 2012, a WANO team observation revealed that decisions to revise
in-progress reactivity maneuver plans are made verbally by agreement between
reactor engineering and the shift manager and a formal revision and approval is not
performed as required by SOER 07-01 recommendation 3.
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Appendix Items

The evaluation team observed the following performance deficiency.

Important operations drawings in the control room are not updated immediately
when a modification is complete and returned to service. This adds a distraction to
operations, because they are required to verify every control room drawing before
use to ensure the control room copy is the most recent revision. Interviews identified
that some operators thought control room drawings were the most recent. The
procedure allows up to seven days to update operations control room drawings. All
drawings are updated prior to 7 days, but none are done immediately. Not
updating important operations drawings before the modification is complete and
returned to service is not in accordance with INPO 90-009, Conduct of Design
Engineering. Other drawings, such as vendor documents, collect five changes before
they are revised, with over 5,000 changes currently pending.

SOER:s:
Selected Description Status
SOERs
03-2, Rec. | Managing Core Design Changes — Predictive SAT
04 modeling programs
07-2, Rec. Intake Cooling Water Blockage SAT
01
10-1, Rec. Large Power Transformer Reliability — Transformer SAT
05 Spares and Contingencies
10-1, Rec. Large Power Transformer Reliability — Hazards SAT
08 Analysis
07-1, Rec. Reactivity Management -- Revision and approval UNSAT
03 of in process reactivity plans
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ASSESSMENT CRITERIA
FOR
CONFIGURATION MANAGEMENT

CATEGORY

NUMBER(1-5) DESCRIPTION

1.

Overall performance is excellent in engineering and configuration management.
Engineering fundamentals are excellent in most aspects of engineering and configuration
management. A few weaknesses may exist in the quality of engineering performance, products,
and programs, but none have significantly affected plant operation. Deviations from design and
licensing requirements are infrequent, are self-identified and promptly corrected. Station
personnel are knowledgeable of plant configuration, margin, and reactivity issues. Engineering
interface between station, corporate, and vendors is strong for engineering products and fuel
management.  Fuel performance is strong and operating defect free.

Overall performance is exemplary in engineering and configuration management.
Engineering fundamentals are solid in most aspects of engineering and configuration
management. Minor weaknesses exist in the quality of engineering performance, products, and
programs, but the consequences and frequency are low. Deviations from design and licensing
requirements have occurred. These deviations are self-identified and promptly corrected.
Station personnel are generally knowledgeable of plant configuration, margin, and reactivity
issues. Engineering interface between station, corporate, and vendors is effective for
engineered products including fuel.

Overall performance generally reflects industry standards and practices in engineering
and configuration management. Engineering fundamentals meet industry standards and
expectations in several aspects of engineering and configuration management. Deficiencies
exist in the quality of engineering performance, products, and programs, which have had some
consequence. Some have negatively impacted important system operation. Deviations from
design and licensing requirements occur with moderate frequency. Station personnel lack some
knowledge of plant configuration, margin, or reactivity issues. \Weaknesses exist in the
interface between station, corporate, and vendor engineers. Maoderate fuel performance
problems may exist.

Overall performance in engineering and configuration management is acceptable but
improvements are needed in a wide range of areas. Engineering fundamental performance
is marginal. Broad weaknesses exist in the quality of engineering performance, products, and
programs which have resulted in consequential events. Deviations from design and licensing
requirements indicate significant weaknesses exist with some configuration management
functions.  Station personnel lack basic knowledge of plant configuration, margin, or reactivity
issues. Weaknesses in the interface between station, corporate, and vendor engineers have
resulted in a lack of control of configuration management functions.  Significant fuel
performance problems may exist.

Engineering and configuration management performance does not meet the industry
standards of acceptable performance. Engineering fundamental performance does not meet
acceptable industry standards. Day-to-day activities result in challenges to configuration
control, margin management, or reactivity management. One or more of the areas for
improvement clearly indicate engineering performance, products, or programs have adversely
affected or reduced the margin of nuclear safety. Reactor Engineering weaknesses have
resulted in significant challenges to fuel design limits or reactivity control. Special attention,
assistance, and follow-up are needed.
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ENTER YOUR CM AREA ASSESSMENT NUMBER HERE

63



