MAINTENANCE 4.0

Implementing an efficient Multi-week

Scheduling process with
Visual Planner Digital Platform
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& Most of the asset life is spent in normal operations
& VYet, everyone focuses on the Turnaround/Overhaul Process

& Routine maintenance processes are often neglected or are sub-optimal
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Too many unscheduled breakdowns

Preventive Maintenance activities are often pushed back or simply missed
Reactive VS Proactive

Backlog is out of control

Difficulty assigning their crafts people to jobs

Overtime costs too high

Looking for ways to lower maintenance costs
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potential failures: CBM, RCM, IOT with analytics, TB, RT, etc.

Initial
Performance
Capabilities

Vibration Analysis

Potential Failure Detectable

‘___

Ultrasonic Detection (1-10 m)

J / Oil Analysis
y

/ %

Thermography (1-3m)

Proactive

Expected Level
of Service
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Potential Failure Interval

Execute the corrective actions
before the failure happens
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Audible Noise (1-4w) —» @

Heat Increase (1-2w) — » &
Ancillary Damage (1-5d) ———» @
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-‘@3 Put in place maintenance tactics based on asset criticality, to detect

FUNCTIONAL FAILURE
Equipment not delivering
the expected level of service

Reactive

Equipment Broken
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PREDICTIVE # ASSET PERFORMANCE 4.0

MAINTENANCE
4.0

CBM, 10T with
Analytics
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PREDICTIVE PLANNED = ASSET PERFORMANCE 4.0

MAINTENANCE MAINTENANCE
4.0 4.0

Analytics
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ASSET RELIABILITY FUNDAMENTAL ELEMENTS

Complete mission critical assets inventory with BOM
Perform risk assessment and define asset criticality

CBM, TBPM, RTPM, RCM, RCFA, TPM, 10T with Al analytics.

Project scheduling for overhaul performed during turnarounds

Work Week Management process for routine maintenance
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Efficient scheduling is key to ensure

on-time execution.
It provides the highest ROI and

“biggest bang for the buck”,

but it is also the most challenging

process to implement successfully.



DOING THE RIGHT MAINTENANCE, AT THE RIGHT MOMENT, AT THE LOWEST COST

* Root cause analysis

) . _ CONTINUOUS IMPROVEMENT * Maintenance tactics redesign to

* Rigorous weekly schedule
compliance monitoring MEASURE & ANALYSE * Measure Results with KPls
* Audit processes

¢ Maintenance Plans based on
asset criticality: RCM, CBM, 10T
* Spare parts inventory

* Procurement
* Asset Inventory

* Asset Hierarchy
 Criticality
e BOM

» Skills & Competencies
* Availablity

* Define roles to support efficient

operations and enable teamwork. Assess organizational change readiness

 Structure change program
e Stakeholder & users engagement strategies

ROLES & RESPONSIBILITIES CHANGE MANAGEMENT * Training & communication strategies

* Sustainment program

* Define vision and communicate
it throughout the organization

BUSINESS VISION, STRATEGY & PLAN
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Develop Maintenance Plans 4.0 to achieve
the required asset performance level

MAINTENANCE
PLAN

Visual
Planner

Maintenance e
Supervisor 4l s J

@ Report and validate
information on the work done

Visual
Planner }

® Assign field technician

Maintenance  gly
Supervisor & W
Crafts People 4 Bl a

ExecuTe
?

® Ensure work quality and safety
& Monitor schedule compliance rigorously
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Maintenance & Perform parts kitting

Supervisor ® Manage work permits

PREPARE

I

Set KPIs to measure gains

Maintenance
Planner

=
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® Generate Maintenance Plan’s WOs

t

IDENTIFY
®
Visual
Planner PLAN

® Create corrective action WOs

® Plan tasks and resources: Labour, Material, Tools,

SCHEDULE

[
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Work permits, etc.

® Determine Potential Failure interval

Prioritize work

® Initiate Spare Parts Procurement

Perform continuous improvement

Maintenance
Planner

Al

Perform long term capacity planning and workload leveling

Set-up multi-week rolling schedules
Hold weekly scheduling meetings
Approve & lock next week schedule

Maintenance
Scheduler

-
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Work Released WO
approval Planner

Helps with technical
details on Job Plans

A \_ A
by <y <
Reliability Craft Leads Maintenance
Engineer Supervisor
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Scheduling Team

Production
Scheduler

Multi-Week

Schedule

Maintenance
% Scheduler

(-
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Reliability engineers,
planners,
schedulers,
maintenance supervisors,
and operations supervisors,
are on the same

Team,

with the common goal of
preventing failures to
maximize production.
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MAINTENANCE PLANS

BUSINESS PLANS
Production
Manager
HSE & Other e
Managers T
ANNUAL
MONTHLY
WEEKLY
DAILY
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Last
Week

Execute
Approved
Schedule Work

Assess

Emergencies

Review
Schedule

Compliance Monitor

Schedule
Compliance

Validate Work
Reporting

«— Past ——— |« Present

<— Supervisor —»>
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w
4 il )

<«— Closed —»| < InProgress —»
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Confirm Asset
Availability
with
Production

Approve Next
Week Schedule
to 100% of
Labor
Resources
Availability

Week 4
70%

Week 3
80%

Job Scoping
Planning

Job Scoping
Planning

Job Scoping
Planning

Week X
PM %

Job Scoping
Planning

v

Future

Maintenance Scheduler / Operations Reliability Coordinator
s
v
a tmd

Draft <«

Approved <«
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#® Visual Planner

Visual PM

ANNUAL Al 4l 4
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Reliability Maintenance Maintenance : P
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MONTHLY MULTI-WEEK ROLLING
SCHEDULE a Visual Scheduler
=

-Visual Asset Calendar

Maintenance Production
Scheduler Scheduler

WEEKLY NEXT WEEK SCHEDULE = -
APPROVAL 3 =
ST RN
A Visual Assignment
v .
DAILY DAILY REVIEW & WORK 4l S B il IE Chmee
EXECUTION Maintenance
Supervisor &
Crafts People ma . A e,
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Visual PM - Strategic Preventive Maintenance Workload Balancing
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Visual Scheduler — Establish the weekly schedule

Scheduled [ : : TP e N ne-a IR oie-as (R Scheduled
4 sy ' : Work Orders
Work
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Visual Roster — Plan Individual Resource Availability

: i | = = Overview of
People on _ < : === ' ss533 work schedule
selected team =F $ox | REEESE - it and planned
" ’ absences
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Visual Assignment - Rapidly assign the operation to a qualified, available resource

<
R Express
o 3 Maintenance ASSign ment

Supervisor &
Crafts People

Individual

workload
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Visual Asset Calendar

¢ JUY¥  Visual Asset Calendar » Equipment
Available Sulbs &

4B,

e Equipment
o bty . Not Available
Maintenance Production
Scheduler Scheduler
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Execute maintenance Work from mobile devices
Create notifications

Plan Work

Enter information on the work completed
Perform Operator rounds

Manage Safety and Risk Assessments

Perform Inventory management
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Weekly Meeting

= Meeting Agenda
o Review last week’s schedule compliance
°  Review current week schedule progress
> Agree on the next week’s schedule

Attendees : Planners, schedulers, Maintenance and Operation Supervisors

Should be held on Thursday of every week.

SCHEDULE COMPLIANCI

Schedule: MILLER - 2016- 7

Period: 2016-02-14 - 2916-02-2]
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Daily Meetings

Meeting Agenda

> Assess day/shift priorities

- Ensure highest Schedule compliance

Attendees : Maintenance and operation supervisors
Should be held at the beginning of every day/shift
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Reliability Indicators

= Schedule compliance

= Percentage of planned work vs unplanned work

= Backlog and WO Aging
= PM compliance

= Preventive maintenance hours vs corrective maintenance hours

= Emergency breakdowns

Planning and Scheduling Efficiency Indicators

= Planning accuracy
= Resource utilization
=  Qvertime

:@: - Compliant with SMRP’s Body of Knowledge
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Current Situation
= 14,000 major assets
= 6 Planners-Schedulers
= 10 Maintenance Supervisors

= 130 Maintenance Technicians

Organization’s Challenges

= Costly emergency breakdowns
= Backlog out of control

= High overtime costs
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BACKLOG REPORT
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PM COMPLIANCE

PM éomplﬁiancef- 70% to 95l% in 2 mor:iths '
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BENEFITS

Direct Cost Reduction
Reduced Overtime hours between 20% and 60%
Reduced Contractor costs
Reduced number of Planners-Schedulers required

Other Benefits

Increased Maintenance Technician's productivity by 12%

Reduced backlog by 50% after 6 months and kept under control
since

Increased PM compliance from 70% to > 95% in two months
Reduced Emergency Breakdowns

Reduced Safety Issues

Reallocated Planners-Schedulers to more productive reliability tasks
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Direct maintenance costs
were reduced 6 times

more than the
implementation cost the first
year, and every year
thereafter.
The project paid for
itself in 2 months.



Perform Maintenance Diagnostic

Roles and responsibilities

Work management process

Data: Assets, BOM, spare parts, job plans, PMs, routes, priorities...
Metrics in use

Deliver Report and Maintenance Excellence Action Plan

Findings summaries

Financial benchmark

Maintenance health index chart
Recommendations and implementation

Execute Action Plan and Perform Continuous Improvement

« Lead Client Team or perform Asset inventory & define maintenance tactics
« Implement Rigorous Work Week management for routine maintenance
* Measure results and assist client to achieve continuous improvement

© 2003-2022 Maintenance Excellence Group Inc. Confidential & Proprietary

The maintenance diagnostic’s
objective is to measure the
corporation’s current maintenance
operations situation and develop

the action plan required to achieve
maintenance excellence
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An award-winning solution

« Introduced in 2003 to enable organizations transition to planned mode by implementing a
most efficient Work Week management process with a multi-week rolling schedule.

«  Provides a high return on investment of only a few months, while ensuring that the
maintenance work required to prevent asset failures is always be done on time.

« Used by over 10,000 maintenance professionals worldwide, providing outstanding value
to organizations of all industrial sectors.

© 2003-2022 Maintenance Excellence Group Inc.
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IBM TIVOLI ¥ AWARDS

Visual Planner received the

first ever ISMLE award from

IBM as the best add-on of all
the IBM Tivoli suite softwares.

==\ Available on the
( = SAP App Center
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SAP - Multiple Resource Scheduling (MRS) (Germany)

« MRS is a Field Service Management (FSM) tool designed to manage crews to
perform short term corrective request on distributed assets. For example: Power

Transmission and Distribution network, Communication companies, etc... It does
not have the week concept and is not suited for an industrial site.

Graphical Work Order Scheduler (GWOS) — Prometheus (USA)

« GWOS has also been designed to facilitate the task of the scheduler to schedule work
according the labour resource available using Drag&Drop.

It use a general scheduling approach base on date-time and labour availability. It does
not provide a long-term approach to be able to balance the PMs in advance.

« The week is specified by loading the revision field of the work order with a week number.
This approach is not flexible enough. It does not allow to report accurately the schedule
compliance especially when work is started in one week and finished in another one, or it
is rescheduled to another week, which generally represents a good percentage of the
maintenance work done. This approach does not allow to monitor schedule breaker
rigorously which is essential to implement an efficient Work Week Management process.

« The functionality available covers about 50% of the scheduling requirements for

s~ Operations
@ It has been around for the longest time for SAP PM.
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Solution Functionality Comparison Overview

" MRS | PrometheusGWOS Visual Planner

Traditional GUI based interface
On-site SAP add-on

Gantt format used to display
operations and their scheduled
sequence

Drag and drop re-scheduling

© 2003-2022 Maintenance Excellence Group Inc.

Traditional GUI based interface
On-site SAP add-on

Gantt format used to display work
orders and their scheduled
sequence

Gantt view showing operations as
time bar with resources
availability per date-time.

Drag and drop re-scheduling

Confidential & Proprietary

SAP Fiori based GUI
Cloud based solution

Calendar based screens with icons to
display operations and their
assignment status

User friendly multi-weeks schedule
clearly showing equipment, parts, PF
interval and resource availability per
week in a single view

Drag and drop and OneClick re-
scheduling and Assignment

Graphical screen to manage net
resource availability

Graphical screen to perform long-term
preventive maintenance capacity
planning and workload levelling.

@ Visual Planner



Technical
« Native on S/4HANA
« No specific configuration or adaptation required, faster implementation time
 Directly connects to SAP transactions/tables
« Executes standard transactions such as IP10 and CM25
« No additional interface programming is required
« Offers mobile experience

 In-mine, or in-plant usage for on the go assignment optimization, craft people availability
management

« Accessible from anywhere
« Compatible with ECC
 For a global, all connected workforce optimization, SAP version agnostic

[TECH :
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Functional

* Integration with SAP's OneHR
« Supports accurate resource availability and skills inventory for better planning

« Keeps track of the execution window to get the work done before failure

« Manufacturer based execution window is kept for optimal maintenance
behavior

* On the fly assignment of work
» One click assignment of Work Order operations to craft people

 Always visible backlog information
* Ability to promote backlog WO to current schedule to lower workloads

« Optimizes sub-contractors utilization through better planning
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