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Keynote

Do You Follow a Framework for
Asset Condition Monitoring?

by Dave Reiber, Senior Reliability
Leader, Reliabilityweb.com

mm 2017 Reliabilityweb.com. All Rights Reserved.



Dave Reiber CRL / CMRP
Currently — Senior Reliability Leader at Reliabilityweb.com

Recently - Global Maximo Business Lead, Predictive Maintenance Lead, and Global Maintenance
Business Process Leader

« Maximo Project Manager

» Global Maximo Business Lead

« Global Predictive Maintenance Lead

« Member of IBM Maximo Advisory Board

« Co-Lead for IBM Manufacturers User Group for Maximo

« Speaker at many Maintenance and Maximo Conferences

* Led Maintenance Webcasts for Reliabilityweb, Industry week, UE Systems, and
Plant Engineering Magazine

« Member of editorial advisory board for Plant Engineering

« Hosted many Maximo & Predictive Webinars for General Motors

« Certified CRL — Certified Reliability Leader

» Certified CMRP - Certified Maintenance & Reliability Professional

» Certified — Infrared / Ultrasound

» Certiflied Maximo Deployment Professional
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Why use the Uptime Elements Framework?

Because it works!

Problem:
At large corporations and organizations, the toughest thing to accomplish, is to get
everyone, from all departments, onboard and headed in a single direction.

The Uptfime Elements Framework is an easy to follow roadmap that all departments
can follow. Each department, or Site, can easily relate their value stream to at least
one of the elements. Usually several elements can be aligned with the goals and
objectives of the company, as well as the responsibilities of each group.
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1. How will future maintenance assets look and act? (IIOT)
2. Do these factors significantly change how you perform operational activities?
3. What will be expected from maintenance professionals moving forward?

New tools and systems are available to provide better insight, and a path to
faster and better decisions?

Significant advancements and challenges have emerged in the world of maintenance
and reliability over the past few years. We are experiencing the age of the “Internet of
Things, "industrially speaking, (IIOT), where traditional methods have become
ineffective or inadequate.

Maintenance teams are looking for:

* Meaningful asset performance data
» Accurate predictive models

e Real-time asset health reports
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What does the Future Reliability Leader Professional look like?

Skilled Maintenance and Engineering support people find their place. Some will just naturally rise to
greatness. Others will go through life comfortably, making a contribution, but not stepping past their
comfort zone. Both types of people are needed to make things work properly, but someone has to be
willing to be the person who steps outside their comfort zone, always reaching for the next level. Those
who are never satisfied with the end game, but seeking where do we go next. The future Reliability
Leader Professional, will have a strong imagination, willing to look past what is status quo, but seasoned
with experience earned by doing the job. A person with drive for solving problems and getting better at
their business

A professional person that acts with earned knowledge of what to do and when to do it. Continuously
training, learning, and certifying in their craft.

They know when to call for help or outside influences to assure that the integrity of the Physical Asset,
Scheduled Process, and Quality are all considered before action is taken.

A person that is well versed in varied Maintenance Sciences. Open minded to innovation and adaptable

in action plans, that support the current situation. Recognizing that all problems are not presented or
solved equally.
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The primary goal of a maintenance team should be precision maintenance,
where the organization is on a flightpath of continuous improvement.

Specifically:

1. More precise calls around condition failure probability

2. Available, real-time asset health scores of the most critical assets
3. Automated actions direct from the software system(s)
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Reliability Culture Supported by:

Using the Uptime
Elements Chart
describe where
you fit in your
organization;

Use a RASIC
approach:

* Responsibility

« Accountability
» Support

» Informed

» Consult

to understand
your value stream.
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The Uptime Elements as a Cultural Language:
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Do you speak
Reliability ?-

© Copyright 2017 Netexpressusa Inc. dba
Reliabilityweb.com ® All rights reserved




W 2017 Reliabilityweb.com. All Rights Reserved.




ob\\'\t\/web.com ® Al rights

pressuso Inc. dba Reli

o copy B 501
: 20 A
17 Reliabilityweb.com. All Ri
. ights Reserv
ed.




mm 2017 Reliabilityweb.com. All Rights Reserved.




3) And now we have

1) We started with

Reliability
Centered
Predictive Maintenance

N\

Maintenance

Preventive
Maintenance

© Copyright 2017 Netexpressusa Inc. dba Reliabilityweb.com
® All rights reserved
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Why the Uptime Elements and Asset Condition Monitoring:

The Uptime Elements is a holistic system based approach to reliability that includes:
Technical Elements * Cultural Elements * Leadership Elements °. Business Elements

The increased use of mobile and intelligent sensor devices, along with integration of condition
based analytics, and asset life cycle management, has a direct and significant impact on bottom
line process improvement. Good Asset Condition Monitoring, is an important strategy, to an lloT
process that works for your organization, to optimize a better return on investment capital.

The primary goal of a ACM Team should be more precise calls related to failure.
The organization should be on a flightpath of continuous improvement, for data collection and data
aggregation..

Specifically:

1. More precise calls around condition failure probability

2. Available, real-time asset health scores of the most critical assets
3. Automated actions direct from the software system(s)
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Asset Condition Management Data

The ACM elements provide a visual framework.
Easy to follow & set up to prioritize your plan for a successful
implementation.

On most modern industrial assets, there are many sensors already,
constantly gathering information. These sensors are giving us vital
information to help us prolong the assets value to the organization.

The Uptime Elements can be referred to, throughout the ACM
project. Some companies are using them as a visual roadmap, with
priorities set up by your organization, and relationships to other
Elements can be easily associated.

Example:

Your goal is to implement Infrared, Ulfrasound , and Vibration within
the next 18 months. Prioritizes are understood by everyone. Also,
the association to the Hcm (Human Capital Management) and Cbl
(Competency Based Learning) elements, from the Leadership
domain, can help you to stay on track, with the selection of the
right candidates, and the appropriate training, for a successful
implementation.
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Asset Condition Management Data

ACI - All data linked to the Asset - could be found in the asset
application, spare parts, histories, logs, reports, etfc..

Ut - High frequency sound wave data for bearings, pumps, air
leaks, steam systems, etc...

Ab - data from laser alignment & balancing work orders

Vib - data from vibration readings in the condition monitoring
application

Ir - Infrared data gathered in the condition monitoring application
Ndt - all condition monitoring that is done non-destructing

Fa - data gathered from oil sampling after lab analysis

Mt - Condition Monitoring, routes, job plans, etc..

Lu —job plans, route inspections, people certifications, contractor
info, etc..
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PM&C (Production Monitoring and
Control) & Cimplicity/CMore - DATA

s Predictive Tools - DATA

: ets I
ewonie MAXIMO - DATA Data f be very
*Sporadic intricafe and in separate
*Catastrophic systegns
Each need to be brokel down separately
Collecting live time CoIIecting.DATA RE el
Zon '?UOltJ_S ata aroun Orders related to work DATA around
sset tptime. competed by Vibration, Infrared,
Maintenance Team, Ultrasound, etc...
including Emergency,
N Preventive, Predictive,
Asset Condition and Projects.
information is all
data linked to PMQ data Analytics
the Asset. Trending, Patterning, learning, gaining intelligence around the

data, to help us be more Predictive to Failures.
The new Term is called Precision Maintenance .

v v

Can write Work Om@ﬁ%b@ﬂlﬁ%@&@m. Al Righiz@R Natify through emails and other mobile
System applications




Discussion:
1. Do a cross-functional assessment of all Assets

2. Determine the Criticality of the Assets
3. Assign the proper Criticality # to aid in Routes

4. Determine the appropriate Condition
Monitoring tool(s) fo maintain Reliability

5. Collect Baseline Readings

6. Develop orrefer to Standards

/. Create Routes & Task instructions
8. Establish Frequency of Route

9. Establish upper and Lower parameters
to maintain Reliability
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Joint Team is
Formed to Evaluate
Equipment

Highly

Critical equipment list generated &

Critical
-7

s equipmen

government Ye
egulated? s
Is equipment
Yes

Central System?

Does equipment Critical

affect quality? (6-4)

Does equipment
affect throughput?,

entered into Maximo
(reviewed annually)

A 4

Will failure
affect safety, quality
throughput or
cost?

Predictive
technologies warn
of impending
failures ?

Is predictive
technology cost
justified?

Will effective
PM’s minimize
failures?

Is installing
a backup unit
justified?

N
Is repia;lc.er}rllfnt Normal > Run To Failure
cost high? @3-1) N
y
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FLOWCHART FOR IDENTIFYING CRITICAL EQUIPMENT

Contingency plans
developed &
entered into

Maximo
(reviewed annually)

l—

Define predictive
tasks & schedule

Define PM
tasks & schedule

Install back-up
unit




Discussion:

1. Evaluate current ACM tools
that you have and tools that
you need

2. Purchase tools to work with
your plan. Standardized lists
can acquire better pricing and
consistent fraining.

3. Match up these with the
Uptime Elements Framework to
the Project Framework

4. Purchase equipment on @
scalable basis. Get some wins
and talk about them, celebrate
them.
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Discussion:

s

Assign proper people to the Team
(Hcm)

Assign scalable to needs of the Site
Train them and the Maintenance
Planners to work together in route
building and frequencies.

Engineering, Maintenance Techs, and
Condition Monitoring Techs all working

together to solve the big problems

Attend Operations meetings to keep
them in the loop
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Discussion:

1. Consistency, Quality, Credibility,
decision making, WIIFM

2. Good, clean data, software class,
consistency, eftc..

3. Work with Established Standards

4. Have periodic meetings with your
Condifion Monitoring team to
collaborate on problems found
and problems solved.
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Discussion:

1. Understand the current state in
relation to Maintenance Costs —
Baselines

2. Give expectations — expect Results
— (ROI)

3. Do before and after Reporting

4. Calculate Cost Savings / Cost
Avoidance (Discuss)

5. Audit your program for results and
improvements.
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A Closer look at the Condition Based
Technologies
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Condition Based Technologies

Decisions around ACM Tools:
* Recognizing the ROI timeframe

dVibration Analysis * Assign the right Predicftive tool(s) to the
QlInfrared Thermography A2l

dUltrasound / Shaft Ultrasound

4 Electrical Motor Diagnostics

A Oil Analysis / Lube Training

dLaser Alignment

d Hi-speed Video

JVideo Probes

L Optivibe / Bridgeview
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Cost Savings / Cost Avoidance
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Definitfions

*Cost Savings
— Dollars that are currently spent but will not
be spent in the future.

*Cost Avoidance
— An estimated dollar amount that would be
expected to be paid in the future 1f proactive
events did not keep the machine, tooling,
or system producing units
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Questions / Comments

Dave Reiber CRL / CMRP
Senior Reliability Leader at
Reliabilityweb

Email — dave.reliabilityweb.com
Phone - 239-333-2500 - 126
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Jim Hall, CRL, Executive Director
The Ultrasound Institute, LLC
Conftributing Author: UPTIME Magazine

Since 1988 - ULTRASOUND TRAINING...Through Experience.



The Ultrasound Institute (TUI)
“WE SELL NO INSTRUMENTS" we are solution provider!

The Ultrasound Institute (TUI) is a member of Mapped Services and
Training (MSAT).

Ultrasound, Infrared and Vibration Analysis are complimentary
technologies.

TUI takes pride in training and equipping ultrasound technicians with
ultrasound familiarity...

Ultrasound Theory

Acoustic Lubrication

Ultrasonic Electrical Inspections
Energy Audits



ULTRASOUND

1. Ulirasound can detect any gas leak?
2. Ulirasound can detect Corona?

3. Ullrasound can detect bearing anomalies before heat &
vibration?

4. Ultrasound can detect a .005” leak at 5 psig at 50 feet?

5. Ultrasound unlike IR and is Line-of-Sight?



Three Most Popular Ultrasound Applications

Energy Audits
Air & Steam “LEAK” audits - Your Quickest Payback or ROI
Acoustic Lubrication

Member’s of Asset Management Professional (AMP) you can
download a copy of...The Guidelines for Acoustic Lubrication of
Eleciric Motors (free)

Ultrasonic Electrical Inspection of Switchgear / Substations

Ultrasound can be used outside the switchgear by scanning
openings around doors and empty bold holes.



Acoustic Lubrication

Implementing an Acoustic Lubrication
program as a condition based lubrication
procedure is a “NO-BRAINER".

« Reduction of Man-Hours lubricating

« Cost saving by not purchasing as much
lubrication

« REDUCTION of motor maintenance &
failures



Ultrasonic Elecirical Inspection

* Ultrasound can detect Coronaq, Tracking & Arcing

Does not require Line of Sight (unlike IR & Corona Camera'’s)

Ozone, Nitric-Oxide, Carbon, Ultra-Violet Light

Performed from outside of cabinet.

Several Stress Cone & Insulation Failures...

7.200V Phase to Ground &12,470V Phase to Phase



ULTRASONIC WAR STORIES
Is Returning “early” 2018!



WIRAM Series Sponsor

(“lnterloc

I00% Maximoe

consulting services. mobile solutions.




WIRAM Series

Implementing the 5Rs to
Build a World-Class
Lubrication Program

by Johanna Valera, Senior
Reliability Engineer, Inter Pipeline
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Inter Pipeline Lid.

Inter Pipeline (IPL) is a major petroleum
transportation, storage and natural
gas liquids processing business based
in Calgary, Alberta.

We own and operate world-class
energy infrastructure assets in western
Canada and Europe.

We own three major straddle plants,
two offgas plants, an offgas liquids
pipeline and a fractionator, all
located in Alberta.

Our pipeline systems span over 7,700
kilometres in length and transport
approximately 1.3 million barrels per
day (b/d).
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Asset Management & Reliability Program
(AMRP)

AMRP is a formal asset management and reliability program for
Canadian operations to prevent losses, improve asset reliability
and maintenance effectiveness. AMRP provides an adll
encompassing solution to scheduling & planning, maintenance,
inventory, management of change, and incident reporting.

One objective of AMRP is to implement standardized best
practices, processes and solutions across Pipelines and NGL
Extraction.
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IPL Asset management Roadmap Lu

The flow chart outlines a strategy focused on providing continuous
improvement

|
_ Criticality _ s DefeCT ]
- - Failure Analysis E|ImIﬂOTIOH
~ , Program
Periodic
Maintenance =
o Preventative Day-to-Day —
= Maintenance = Improvements >
\ 4 E
Reliability Centered
Asset Register Maintenance
Analysis
|
T . |REpSsaditon Parformance & Asset
g (ST > Reliability Matrics Management
£ Dept. (WO, Fail
codes, etfc.)
A 4 |
Oparating Context . — Planning & ‘Work Execution
& Philosophy o |55 Scheduling T CMMS
PLAN PM Job Plans DO

Schedule Compliance
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Tribology & Lubrication u

The word tribology P The lubrication is used to
comes from the Greek ' reduce the friction between,
-tribo, "l rub", and suffix and wear of one or both,
-logy from logia "study surfaces in proximity and
of", "knowledge of". moving relative to each
other, by interposing a
substance called a lubricant
in between them

Is the science that e
studies the friction, the

wear and the

lubrication that take

place during the

contact between

solid surfaces in

movement




Equipment life & Lubrication

Fatigue

d

Mechanical .
Wear (50%) Adhesion

IE)rrosion (20%) Abrasion

—d
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Equipment life & Lubrication Lu

/ Baseline performance Point of degradation {where failure starts to ocour)

P Point of initial degradation detection
(where we can detect fallure is in process)

_/'i Point of detection based on inspection interval

Condition/Level of performance

' ' F Point of functional failure
'
: '
. '
. '
. '
3 :
' & - ’: Point of total filure
1
'
' -
'
' -
'
: L
o P F

Time
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Implementation of the lubrication
program - Steps to success

« Development of the Lubrication Program (Benchmark
Performance)

« Implementation of the Lubrication Program
» Lubrication Program Management

» Lubrication Program Improvement
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Implementation of the lubrication
program - Steps to success

Step 1: Benchmark Performance - Define the scope and criteria, set goals and priorities, and
benchmark current performance to best practice.

Step 2: Define Opportunities -These opportunities may relate to PM scope optimization, failure
prevention, failure severity minimization, and work planning and energy efficiency.

Step 3: Design Best Practice - Create the blueprint for oil analysis inspection, lubricant
selection, lubrication procedures, contamination control, training and skills management,
and metrics.

Step 4: Implement Best Practice - Ensure awareness and communication to stakeholders,
equipment modifications, auditing/testing, and continuous improvement.
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Lubrication Benchmark
assessment

Recognize and promote the importance
of a well-designed lubrication program
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Implementing The Five Rights of Lubrication (5R’s)

Lubrication basics —The 5 R’s

The Right lubricant

In the Right quantity
At the Right time

At the Right point
With the Right method
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1R “The Right lubricant”

Selecting the right lubricant

Operating conditions
Manufacturer's recommendations
Lubricant supplier

Lubricant Specification (correct viscosity
and additives)

Special Applications

Consolidate Lubricants (If applicable)
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2R “The Right quantity” - “More is not better” u
3R “The Right time”

Grease: Qil:

« Manufacturer's recommendations
(OEM)

» Calculate and Adjust to maximize
based on application context and
environment

Type of Lubrication

Qil Levels

condition of the oil (oil analysis)

» Use of calibrated grease guns
* Proper lubrication intervals

» Condition-Based Lubrication Using
Ulirasound Technology

mm 2017 Reliabilityweb.com. All Rights Reserved.



2R “The Right quantity” - “More is not better”
3R “The Right time”

mm 2017 Reliabilityweb.com. All Rights Reserved.



4R “The Right point”

Identify the lubrication points

B Procedural Problem
8.98%
B Personnel/Human Error

Critical equipment and backup
equipment

B Equipment/Material Problem
B Training Deficiency

15.05% B Management Oversight

Bad actors

B Design Problem

Detailed mapping of lubrication points Exeal Phencmenon

All lubrication points must be labeled

Train personnel on correctly adding
lubricants to equipment

Separate containers for different
lubricant types

Containers properly tagged
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5R “The Right method”

» Criticality analysis

» Define maintenance strategies
« Roadmaps

« Avutomatic lubrication

« Condition-Based Lubrication Using
Ultrasound Technology
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Continuous Improvement
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QUESTIONS?




Thanks fo Our WIRAM Series Sponsor

(“lnterloc

I00% Maximoe

consulting services. mobile solutions.




Questions & Answers




Thanks to Our Sponsors
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Next Webinar

Date: Wednesday, November 15




Keynote

by SDT
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Educational Session

by Joseph Paris, Chairman,
XONITEK; Founder, Operational
Excellence Society
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We'd love to hear your feedback!
Email your questions or comments 1o
sean@reliabilityweb.com
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Thank You
for Joining Us!




