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{ About the Presenter

» Professional engineer with over 30 years of industry experience

« Degree in mechanical engineering from Queen’s University in Canada

» Certificate in physical asset management from the University of Toronto in
Canada

» Certified maintenance and reliability professional (CMRP) with the Society for
Maintenance & Reliability Professionals (SMRP)

» Certified asset management assessor (CAMA) through World Partners in
Asset Management (WPiAM)

» Accredited maintenance management professional (MMP) and a certified
senior principle in asset management (CSAM) with PEMAC Asset
Management Association of Canada (PEMAC)

» President, PEMAC Asset Management Association of Canada

* Treasurer, Global Forum on Maintenance & Asset Management (GFMAM)

Jean-Pierre (J.P.) Pascoli, P. Eng, CMRP, MMP, CSAM
Director, Asset & Management & Reliability
Operational Excellence Group

Cameco Corporation

Saskatoon, Saskatchewan, CANADA
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{ About Cameco

e Canadian Mining and Energy Corporation
* Uranium mining, milling, refining, conversion and fuel manufacturing services
* Production facilities in Canada, USA, & Kazakhstan

e Regulated by the Canadian Nuclear Safety Commission (CNSC) and U.S. Nuclear
Regulatory Commission (NRC)
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( Cameco Canadian Operations

Mining & Milling
Key Lake

Cigar Lake
McArthur River
Rabbit Lake

Fuel Processing
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Physical Assets at Cameco

: t 1 By ;.‘;L—:' -
3l Pressure Vessels
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( Operational Asset Management

k’..\, Pre-Operational ,r'w-.\] Operational ( _Post-Operational _ )
V ¥ ¥

Decommision
& Disposal

Planning & Build/Aquire

Design J/Commission 9 RS BIESl L

Life-Cycle of Physical Assets
Figure 1 - Major Asset Life Cycle Stages in Physical Asset Management GFMAM Maintenance Framework, Second Edlition

An Anatomy of Asset Managemant Version 3 December 2015

Create or
Achuire

ldentify nead

Scope of Asset Management :

Organisation e . 1
Operate and '
Maintzi
Asset Information

Figure 22 Examples of variations in the description of asset life cyde stages © Lopynghl 2014 Instiuta of Aszst Margsmant (wwethelhMorg/sopyrigit]
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( LCC impact of Operations and Maintenance

Planning, Design and
Construction Cost

|

Operation Cost Maintenance Cost Disposal Cost

CASHFLOW

.Ql .r
LIFE OF ASSETS (YEARS) DISPOSAL

Life-Cycle Costs of Physical Assets
GFMAM Maintenance Framework, Second Edition
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( Operational Asset Management: Improvement Lenses

Processes supporting asset
operation and maintenance;
Process-Based Management

methodology

Technology supporting
business processes

Education; roles & /

responsibilities;
communities of
practice; change
management;
reliability culture
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( Operational Asset Management: Improvement Lenses
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People & Business
Culture Processes

Technology
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{ People & Culture 202, @

ﬁ Cameco

* People form an organization’s culture

e Culture inertia oc # of people “
* Many people required operate and maintain |

assets (equipment) in industrial operations Culture eats strategy
e Culture will impact operational asset for breakfast,

management activities, success 4
operational excellence

* Training & education will help form a positive
culture for lunch, and

* Cultures of (Operational) Excellence: everything else for
e Safety Culture T
* Quality Culture dinner

* Reliability Culture Peter Drucker ,’

* Operational Excellence cannot be achieved
without consideration for people and culture!
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* Cameco’s Operational Reliability program

g HjN
Re I Ia b I I It * Develop and educate on asset-related
business processes that affect operational
reliability

IS not just a maintenancemiglsJE[Jg cu Itu r e . Measure performance, establish accountability

. Develop a reliability culture
* Proper asset operation
* Precision/quality work

* Process adherence
e Collective accountability
* Data-driven decisions
* Continuous improvement...
* Develop Communities of Practice

* Leverage change management
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{ Building a Rellablllty Culture 2

Building a “Reliability”
Culture:

Teaching reliability
fundamentals to site
leaders at Cameco
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« Building a Reliability Culture

Ownership. It shows.

Poster from
Operational Take pride in your equipment to improve reliability.
Reliability
Change
Management ‘(( Work Smarter, Not Harder
communication Cameco  rewrreoris | mioHT pace | RIGHT EQUIPMENT GPERATIONAL

RELIABILITY

campaign
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{ Process Based Management (PBM)

* PBM methodology: every activity is linked to a business

process
* PBM key elements:
* Process defined in maps/flowcharts
* Defined singular process owner
* Defined roles, responsibilities, accountabilities
* Defined performance measures
* Con
* Operational asset management processes using PBM:
* [Asset Maintenance] Work Management
 [MRO] Materials Management
* Reliability Management

* Operations Management (specific to asset reliability)
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Cameco Process Based Management - Home

PROCESS BASED NMAGEMENT (PBM) - PROCESS LIBRARY

Use this process library to access all of the available process related material including the process map that outlines the steps of the process, how and where the process is measured, and how the process is linked to other processes. Click on any of the blue highlighted process steps to access single
step instructions (S5I's) and other related documents specific to that step. Use the library on the left of each process page to access the related material through links to MDS documents. Each process page pulls together all of the relevant MDS documentation into one central location. Use

the process binder document to review specific and standardized information related to the process. Also available on each process page is the contact information for the process owner, the person within Cameco who owns the process and process performance. Launch an email or skype
conversation with the process owner directly from the process page to ask for more information on the process or suggest process improvements.

Cameco Processes
Expand All | Collapse All

Cameco Enterprise Process Model
Process Based Management

Add New Document Set

Quick Links
Operational Performance Dashboard

KPI Data Extract Information(Date and Time, formula
and notes)

MDS - Operational Excellence
MDS - Supply Chain Management
MDS - SHEQ

CMS - Cameco Management System

Click on the icons or process names below to access the associated process page or use the menu on the left.

WORK
MANAGEMENT

Work Identification
Work Planning
Work Scheduling
Work Execution
Work Close Out

Urgent Work Preparation

MATERIALS
MANAGEMENT

Material Master Data Governance (MDG)
Material Requirments Planning (MRP)
Reserve/Requisition Material
Material Purchasing
Material Receiving
Inventory Management

+ Material Refurbishment

» Material Cycle Counting

« Material Maintenance

» Material Return
Material Order Fulfillment

Unrequired Material Disposition
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ENGINEERING

Asset Reliability Strategy Development
Asset Reliability Strategy Execution

Asset Health/Failure Monitoring & Review
Loss Identification & Elimination

PM Optimization

MANAGE
HEALTH AND SAFETY

Management of Change
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Cameco Process Based Work Management
Management

Work Management is the high level process that ensures well-planned, properly scheduled, effectively communicated jobs to accomplish work efficiently,
and at the lowest possible cost. This process is part of Asset Management and Reliability Excellence. It interacts with all business process that use assets to
Back t I produce uranium fuel. It is most significantly impacted by the reliability and material management processes. These processes are owned by the Manager
ac 0 all processes of Work Management Processes and are measured by a suite of KPI's. No one measure will effectively measure the process, the Cameco Operational
Excellence KPI dashboard reflects the overall health of the process. The scope of work management starts with the identification, prioritizing, planning,
scheduling, executing and the closure of the work order. A path for the planning and executing of unplanned (urgent) work is also included in this process.

Work Management

Process ID: PA-MA-WM m PBM Interactive Process Map
Process Owner: John Wettlaufer WorkManagement -
Process KPI:
Parent Process: Maintain Assets - |'T:rguer:nent wOrk M ana gement ™ kp1=Total Maintenance Backiog (Weeks)
Standard KPI = Total Mon-Shutdown Maint. Backlog (Weeks)

View All Properties -

. . KPI = Total shutdown Maint. Backlog (Weeks)
Edit Properties

?v?

KPI = Total Ready Work Maint. Backlog [Weeks)

Work
— Managerpent
@ New i Upload 1‘:-_':,:r Sync \ sh Process BInEEr
| N PeHe
Find a file jo
[ - ;‘:':cliz e ]
v D Name ! Management '
Ve Sigga Brizzo Mobile i
EAM app ! : 1
installation

Wiki-10 W30 W50
Wh-20 WiTA-40
. . ) Start Work T | w ' o E— Wicek  — ] —— | Workorder Finish
ma Slgga Brizzo Mobile Idendification amning Echeduling wWark Executian Closecaut

EAM Daily Sync of

Data
Mz Sigga Brizzo Mobile Wh.ED
Log-in Information i [ R

The Institute of
Asset Management
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Work
Management
Process Binder

WM-10
Work
Identification

T =

) 4

WM-20
Work Planning

\ 4

WM-70
Backlog
Management

® R ®®
Vo

v

\ 4

WM-30
Work
Scheduling

\ 4

WM-60
Urgent Work
Preparation

) 4

WM-40
Work Execution

(G
Cameco

\‘> KPI = Total Shutdown Maint. Backlog (W eeks)

\‘5 KPI = Total Ready Work Maint. Backlog (Weeks)
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Management

Work Management
Process Owner:

Process KPI:

View All Properties
Edit Properties

Cameco Process Based

Back to all processes

Process ID: PA-MA-WM

John Wettlaufer

Parent Process: Maintain Assets

@ Mew 1 upload ﬂ Sync
Find a file o
W D MName
@iz Sigga Brizzo Mobile
EAM app
installation
@z Sigga Brizzo Mobile
EAM Daily Sync of
Data
Mz Sigga Brizzo Mobile

Log-in Information

@

sh

Work Management

Work Management is the high level process that ensures well-planned, properly scheduled, effectively communicated jobs to accomplish work efficiently,
and at the lowest possible cost. This process is part of Asset Management and Reliability Excellence. It interacts with all business process that use assets to
produce uranium fuel. It is most significantly impacted by the reliability and material management processes. These processes are owned by the Manager
of Worke Management Processes and are measured by a suite of KPI's. No one measure will effectively measure the process, the Cameco Operational
Excellence KPI dashboard reflects the overall health of the process. The scope of work management starts with the identification, prioritizing, planning,
scheduling, executing and the closure of the work order. A path for the planning and executing of unplanned (urgent) work is also included in this process.

m PBM Interactive Process Map

wiork
hanagement
Standard

wiork
hanagement
Process Binder

W10
Work
Idendification

Work Management

peee

WHL-TD

L

- T e e e
Management

fem o]
1

[
[
L
L
L
L
L

i
i
i
¥

W30

Wh-20 WiTA-40
| S wiork  m—
‘tiork Planning Scheduling Wark Executian

WHL-ED
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* Urgent Wark
Preparaticn

WorkManagement -

4

KPI = Total Maintenance Backlog [Weeks)
KPI = Total Mon-Shutdown Maint. Backlog (Weeks)

KPI = Total Shutdown Maint. Backlog [Weeks)

?-
',v
":

KPI = Total Ready Work Maint. Backlog [Weeks)

W50

L | workarder 4-@
Closeoaut
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Work Scheduling

Back to all processes

Scheduling work is an important component of work management. Done properly, it ensures that the maintenance resources are efficiently deployed to address the highest priority needs of the business. It is a balancing act between availability and make-
up of trade resources and the selection of work from a site’s backlog of planned and ready-to-schedule work, The objective is to choose the work that is to be done (taking into consideration resource availability), coordinate resources, and to commit to
Work Scheduling getting the work done by a specific date. A joint prioritization of the work required is of utmost importance, and a commitment between equipment owner (operations who understand the need), maintenance (who understand the logistics), and other
Process ID: PA-WM-WS support departments (Eng., Safety, Radiation, Warehouse). As such they all need to be involved in the development of the weekly schedule. This process applies to weekly Maintenance work and activities, both maintenance and non-maintenance related,
at all of Cameco’s Canadian operations, whether performed by internal or external resources. It is designed specifically for Maintenance trades but, at a site’s discretion, may be extended, in part or in whole, to other work groups. While the principles

Process Owner: @ John Wettlaufer herein can be useful, this process as defined does not necessarily apply to scheduling annual shutdowns/turnarounds or any large maintenance event that is greater than 1 week in duration.

Process KPI: Loaded Schedule Compliance
Parent Process: Work Management PBM Interactive Process Map

View All Properties Weekly -

Edit Properties = Unschedule eactive - =
Wk e/ et Weekly Work Scheduling | iy

]
@ New I Upload s Sync J sh Vﬁ KPI = PM/PdM Compliance (%) P KPI = Compliance to Schedule (%)

Find a file 0 ‘P' KPI = Schedule Load (%)

W
D Name [ Woeekly Schedule Preparation

g Work Scheduling
Process Awareness = -y eAnd -y
= Ws-10 i =" ws-40 =" ws-50 7 wsss o W
Mz  Work Scheduling - Start Review WorkCentre Ve |dentily Ready to Identify Work Schedule Are Confracion d‘;‘;;&g
Process Binder WarkCentre capacities Schedule Orders generated Concurrent Required? preliminary
Capacities [ Work Orders from Maint Plans Waork schedule
f Work Scheduling e
Process Flow lio Yes
lsand
= WS5-100 Add Work . = waoap WS-70
to Balance Labour Update Coordinate
in Weekly Schedule WorkCentre Contractor
Capacities HRMS Awailability
[}y WS-120 Update e
Status And Dates
of scheduled Work Weekly Schedule Coordination | | Weekly Schedule Finalized
Orders . .
[y WS-150 Print and e | | {7\ Schedue ' 1
Assemble Weekly i : SCHD s No | Snapshot Taken |
Work Packages : P | "Scheduled” | | ! {Sunday Midnight) ?,
—_— T = il
_ BT 7 ws-120 | | Sard
= xs ;so;ﬂl Ready a0 | WS-100 WS-110 Update Status And | | : ot o WS-170
orican ssign e l‘i!:::vr . Addworkto ~ ——{ Coordinate Asset —— Dates Of Schedule Yes Personnel nllvanm WB:T: o S— ‘Weekly Schedule
Labor e minary ! Balance Labour Availahility Scheduled Work | | Complata? idantified? i ClosaOut Meeting
Schedule | Order | Packages
Om WS-170 Weekly i = !
5 |
che!:lule Close Out . | ! Y:s B
Meeting Legend: i | Y
i =
. | Weekly H
[ W5-180 Identify . | | Other Process “_ WS5-95 Weekly Schedule Coordination Meeting Schedule Assi W%1 60 |
work for Next Day Coordination 'gn Fersonne
_ Mesting.docx to Operations
g Ws-220 Update . v Secondary KP1 Metric
Header Status and
Operation Dates & Primary KPI Metric
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Weekly Schedule Preparation
"~ WS-10 T WS-40 © WS-50 E ws-s5 DZ\\I/EprO&
Start Review Yess Identify Ready to . Identify Work Schedule Are contractors No—p distribute
WorkCentre Schedule Orders generated Concurrent preliminary
Capacities Work Orders from Maint Plans Work schedule
y
Yes
v v
= WS-30 WS-70

Update Coordinate

WorkCentre Contractor

Capacities HRMS Availability

Weekly Schedule Coordination ‘ ‘ Weekly Schedule Finalized
\ ! Schedule\ )
S SCHD b No | Snapshot Taken |
i ! . “Scheduled” |  (Sunday Midnight) |
WS-90 = = WS-120 wWS-150
Review 3 WS-100 WS-110 Update Status And 3 WS-140 Print and Assemble WS-170
Preliminar > Add work to Coordinate Asset —» Dates Of Yes Personnel No—» Weeklv Work Weekly Schedule
Y Balance Labour Availability Scheduled Work identified? y CloseOut Meeting
Schedule Orders Packages

Legend:
[

i

u

.. WS-95 Weekly Schedule Coordination Meeting

Primary KPI Metric

WS-160
Assign Personnel
to Operations
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( Measuring Performance of Processes

‘((' Operational Performance Dashboard
Cameco

Design Assets Operate Assets Maintain Assets Decommision Assets

All sites v Rolling 52 weeks (@) Year to date 2022 week:35 v

Process Metrics COLLAPSE ALL

64.390

Program Assessment Score (%)

Schedule Compliance (%) ** Mining Div. v

DETAILED REFPORT — DEFINITION —

I ACTUAL

Cigar Lake — TARGET

Non-Asset/Project Mat'ls & Services ($K) 5,661 S
Reliability Engineering

Uptime/Availability (%) ga1 O

Proactive Work (%) 551 O

Key Lake
MeArthur River

Rabbit Lake

0 10 20 30 40 50 60 70 a0 90

Total Maint. Backlog (weeks) 78 O
Work Identification B TiRGET
Notification Quality (%) 770 O - R PN & o Laie
Postponed Notifications (%) 185 O wu v \/_ /
Notification Backlog (#) 1441 @ / — > \ ’/\““""’" fe
Work Planning 80 ‘ N~ @ Moarthur River
Planning Variance Index (%) 25 @ \ B Rabhbit Lake
Unplanned Backlog (%) 224 @ 70 ; ‘
Planned Work (%) 04 @ '
Work Scheduling 60
Loaded Schedule Compliance (%) 638 O
ISchedule Compliance (%) 755 O 50
Schedule Load (%) gas O
PM/PdM Compliance (%) 628 @ 40
Unscheduled / Reactive Work (%) 491 L ]
Work Execution 30
Core Return Compliance (%) 657 @
Execution Overdue (%) 45 @ 20
Maintenance Overtime (%) 56 O
Percent Work Delays (%) 05 @ 0
Work Status Returned (%) 0 @
Urgent Work 0
Ermernenmed rent Warke (%) 110 @ 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
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Process Start

97,933
. 128
. Create Purchase Order @
Y o 97,923 o
. * 3974 . —— ¢ . o o
‘33 -. 2 @ ‘ “slz.-“
p, o ﬁ.ﬂ.pp‘r_.ove Request ‘ g Invoice boo k'lﬂg
; 16535 e % . 83,504

g. Payment
. . ® ) \ o | o® ¥gL5]
Application of e g;.. - .
Business Process oo Sean‘livoice $ ‘ 0
o o hi o
Mining technology, o 8, PO
: °
made pOSSIbly by : ' ::%%Erzi%e{:hangg.. ? 81626 ;; L]
business process R |
mapping ® ‘o : Gobds Receipt oo = ‘.:::-. ®
70,672 A B
;. 235 sEos ‘
sﬁ%\fc-rse Goods Receipt h(;}_fProceSS End b.l;c:-gwﬁu‘.re Payment Block
Image courtesy of Celonis T 97.933 )
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Cameco
reliabllity.
Operational Reliability provides a road
Poster from map for success. Trust the processes to
Operational get you where you need to go.
Reliability
Change
Management Work Smarter, Not Harder %
Communlcatlon RIGHT PEOPLE | RIGHT PLACE | | RIGHT EQUIPMENT ;C:)E%TE‘,EE?LE)F AL
campaign
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( Technologies in play to support Asset Maintenance
D Mobility /
Connected Worker

=" Drones (UAVs)

CT,: lloT Devices
&l% (wireless sensors)

158.700.
e tcies  E30
12101475 =
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( Asset Management & Reliability Center of Excellence

* Part of Operational Excellence business unit
* Mission Statement:

* Ensure physical assets at our operations reliably fulfill business needs at the lowest possible cost

* Key Responsibilities
* Drive standardization of AM&R activities at Cameco’s operations
* Implement AM&R business processes and drive improvement

* Deliver specialized asset reliability services
 Reliability Engineering, Asset Health Monitoring, Asset Information Management EXCELLENCE
* Development & maintenance of technical standards

* Key Accountabilities j'b
e Business process performance (process owners)
* Maintenance strategy effectiveness
* Asset information availability and master data quality

A~
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{ Summary

* Three lens through which one must look through to improve
how operational assets are management

=» People, Processes, and Technology

Improvements can happen by focusing on people and o
-5

processes alone...but never on technology alone gl M
N H<®

For people, aim for more than trained and competent —

develop a ‘reliability’ culture People & | Business
Culture Processes

For business processes, apply PBM methodology

For new technology, ensure succuss by
* Having business process defined first
* Applying organizational change management

For multi-plant organizations, consider a Center of Excellence
to drive consistency and expedite improvements
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