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Disclaimer

Certain commercial equipment, instruments, or materials are
identified in this study in order to specify the experimental procedure
adequately. Such identification is not intended to imply
recommendation or endorsement by the National Institute of
Standards and Technology, nor is it intended to imply that the
materials or equipment identified are necessarily the best available for
the purpose.
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Ageing-reactor management (ARM) is the
application of engineering, operation, and
maintenance strategies to control, within
acceptable safety/ reliability limits, the age
degradation of structures, systems, and
components (SSC) of nuclear reactors.



* The NCNR identified the need of a robust aging reactor
management program.

* A program manager was identified and assigned to the task.

* The program manager researched and recommended
through presentation the path that the NCNR should follow
going forward.

* The pathway was accepted by upper management and the
program manager got to work.

* This is where the fun begins...
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What is Happening?

NCNR Aging Reactor Management

Equipment Reliability Program: Reliability Centered Maintenance

Reliability Centered Maintenance (RCM) can be described as a process to determine the maintenance
requirements of any component in ts operating system.

The RCM methodalogy recognizes that not all equipmentin a given system is created equally in the eyes
of facility safety or reliability. It recognizes that equipment design and operation differs and that
equipment will have 3 higher probability of failure based on different degradation factors. RCM isa
systematic approach to evaluate a facility’s equipment and resources to best utilize personnel and
financial resources. The result is a high degree of facilty reliability and cost effectiveness. Highly
performing facilities typically use the following breskdown in maintenance approaches

*  <10% Reactive
*  25%to 35% Preventative
*  45%0 55% Predictive

The predominate methodology of these high performing facilities is predictive maintenance and is the
comnerstone of the RCM strategy. As with any maintenance strategy there are advantages and
disadvantsges but the RCM strategy will allow management to more closely match resources to needs
while improving reliability and decreasing costs.

Advantages: advantages:
*  Can be the most efficient *  Can have significant startup cost,
maintenance program training equipment, etc.
+  Lower costs by eliminating »  Savings potential not readily seen
unnecessary maintenance or
‘overhauls

Reduced probability of sudden
equipment failures

Able to focus maintenance activities
on critical components

Increased component reliability

* Incorporate root cause analysis

Implementation Plan

The implementation plan is to work within the efforts of the System Review Team (SRT) Program as well
as utilize the management of the nev Administrative Supervisor (AS) position. The SRTs are responsible
for determining maintenance need ~particular system and the AS will be responsible for
planning and implementation. T “list that will provide the SRTs and management with a
pathway to integration:




Equipment Reliability Process Flowchart Ih[l::w'):'i:il:]

Ferfarmance Manitaring . . .. Cormective Action (Section 23) ...

[Saction 2.2

Scoping and identification of
Criti

Compaments - Seeeseesooooo- - PMimplementation {Section

e
¢ cmreequipmnt " aagin pertormance \ Becumant AsFourd Rertorm predictive,
| merasiiety 1 . ) \ Monit } e Einment lever| | pariodic era, smct. o
\ setasitiey mprovement ) \ | Mertorns Canaition irspacticn

B | T | e T

o

Umanticipeted Ferform Corractive

Estaniish Ferfo ilure tnat she —»] T Ungste Work
sientity Important - e Filur® wnat Snowis Be - Mzintenznce o= W
i Criteria & Moritoring wmntear razmnagement
Paramaters Databace
L
et |

/Qor,la.-,,e,.h I//I'\ﬂmn:nr."l‘ren:\ M:rllla?‘rrer::l\- /mrm \\
)

. Component Program Aggregate }
|, SEemiunction Performance ', Performance \\Derbnnar /" Develop Standard
\\ _he’mfr'!m o N i j - Dctermine Postmaintenance Test (PAT) Deveice Mocel Pra
- T T T Misirtenance Rus Stz Work Order
|

Il

Cetermine Cause & Eguipment Frobiem
Corrective action Prioritization

Haz Parformance iz

Degmoear

B - ) Organizationsl Approsch to Extamizn 1 Time P Dates
\ Feriagically Commeunicate PR Proras —

e
2 Rz

Term Fianning & Life-Cprie Maonagement [Section 25}

Develop snd updats
Fystem/companent long
tarm ctratesy

Continuing Equipment SeNatiliy improvement (Section 3.4)

Changs to Task or -

FreguencyT ve|  initiste PM Changs

simate teveror cessinana )
—|

-
|\ reurss impnst anaiyiz

e

T
riginator az Mecezzary
by

Ve

L 1

Define the euipment
izsue to be sohed

riter the equipment iszus
nto the LTAM process
=na Rim RENK

critical | Docsment Qassification
of Criticad ana Moncriticsl
S50z

Dotz an Apscabi
FAA Tempists Existr

Conuct a Detsilea
technical arslysiz

Icertify sahsion options
*or concicarsticn

+

anermical ety ot ‘Conduct cost impact Select the best soution
= ety Conaition e :
Can the Component be Can Degradation be 'r N analysis of solution Easec o
Fun 3 Maincenance - Setezear ve—s|  Monitoring or aptions
- . Predictive Task '3

Cbtain approvel for

mitisie
Design Crarge ta selected solution st FRC
. Eliminsts Failure —
o T
- o] Ry
2 Erter sohstion inta LAP

Comin uncing

Diwmiop Hew PRl
Tempiats to Acdrass

Car Failurs ar
Cansequencas be
Contromect

Smlmct P Tasks,
Extabizn Frag ara
Cocument Bases —.

L ]

Zopky Corfizrtion
Cnange orStrateny | e

to Cantrod Failure

Mogity P grogram
ana monitor conditions

| Exmcute soustion




* Prioritization
* Everything is running fine. What’s the problem?

* Funding
* There is no large influx of capital to fund this project. (Refer to
above)

* Amount of Work Required
* There is a huge amount of work required to build the program

* Size of the program
* The breadth of the program touches multiple facets of the NBSR



Stalling out?

*Not moving fast enough?
*Organizational resistance?
*NO money?

*NO people?

*NO time?



| would like to see the NCNR operate through the next
relicensing period with no unexpected long shutdowns. (2029)

* | would like to see our reliability increase.

*| would like to have enough infrastructure in place that the
program runs itself and is fully integrated into our day to day
operations.

e | would like to make sure that all resources are maximized and
leveraged efficiently.

| would like to continue to find innovative solutions to our
challenges.

* | would like this program to be an asset to the TRTR community.



Create an organizational vision for both the long-term and near-term futures

Get a Program Manager

Leader of change
Leader of People
Results Driven
Deadline Oriented
Business Acumen
Coalition Building Skills

Create a plan for execution
Blah, Blah, Blah...

* DO THE WORK!!!

TEAM WORK MAKES
THEDREAM WORK
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‘What challenges are you facing?
- e :
I'h one of the

things I am most

THE EMOTIONAL JOURNEY OF b
CREATING ANYTHING GREAT [/ vty

This is the best
idea ever!!

i sl = Hmm...
I'his will be fun

This is harder than . . Outok. lat's sall 4:a dav &

s is he Belief/Persistence Juick, let’s call it a day -(lllll
[ thought _— say we learned something
Family+Humour :

This is going to be

a lot of work Ok but it still sucks

This sucks I have no

idea what Im doing Dark swamp of despair

#%@) 1M

THE EMOTIONAL JOURNEY IS INEVITABLE AND PERHAPS NECESSARY
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