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Meet the Speaker

Michael Watson, CMRP, CRL

Product Application Specialist at Fluke Corp. (5 years)

Previously work at Caterpillar for 30+ years

Focusing on company’s reliability and condition monitoring solutions (Accelix)

Fl_l_l KE Has 25+ years’ experience in asset management, engineering, PM and reliability
®

Certified Maintenance & Reliability Certified Maintenance & Reliability Thermal/Infrared Thermography
Professional (CMRP) Professional (CRL) Level Il certified
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Building your PdM Roadmap - Steps to Start or take
your program to the next level!

Safety Brief

Setting a Vision
Understanding your Assets
Technology Selection
Managing Change

Sustainability
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Reactive Preventive

Corrective work
orders after failure

Calendar & meter
based scheduling

(x] |
Can be expensive Increased efficiency

3] ]
Shorter asset life Less downtime

™ E5]
Appropriate for Can perform too much /
some assets too little maintenance

Maintenance-centric

Where are you in your reliability journey?

Every organization is somewhere on this journey ...

Predictive/CBM

Work orders from
real-time asset data

]
Increased uptime

™
More productivity

M
Data-driven
maintenance decisions

Asset Health-centric

Where do you want to be in the future?
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3 challenges confronting today’s maintenance leaders

How do we grow a reliability program
... when we are 100% busy?

We have no time to collect/analyze data and generate reports.
) How do we make the best decisions

... when we have incomplete information?

We don’t have time to conduct all the necessary routes, nor
can we have access to all machines

How do we monitor all critical assets
3 ... With limited resources?

We must allocate/balance resources needed for planned/calendar-
based maintenance, repairs, and emergencies, etc.

Predictive equipment vendors have been developing and improving tools / software

Resources remains the challenge and to solve we need to understand People — Process — Technology — Culture
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1 Design fior Reliability (DFF)
2 Purchase fior Purpose

PRECISION

Precision Commissioning

Prcision Installation

Drefiect Eliminaticn

Precision Alignment and Balancing
Woark Processes and Procedures
Asset Condition Management
Lubrication Reliability

Chean to Inspect (55)

Operate for Reliability

D OE wd R LA M e B —

Condition Directed Tasks
Ultrasound Testing (UT)

Fluid Analysis [FA)

Vibration Analysis (WIE)
Motor Testing (MT)

Infrared Imaging (IR}

Won Destructive Testing (MOT)

PREVENTIV

1 Tirne-Directed Tasks
! Human 5enses (avdible
noie, hot to towch, smell)

FAILLIRE

1 Functional Failure
2 Catastrophic Failune

-
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Your goals make you unique, not your challenges

Choose your Adventure
Build a business case
Start Small

Implementation for Success

Sustain and Grow
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Why Asset Criticality?

Identify high-level risk mitigation
strategies for key equipment.

Replacement and maintenance
budget prioritization.

A criticality score as part of a Repair
Work order priority ranking

Optimum number of spare parts for
each piece of equipment.

Focus team efforts and energy on
the most critical assets.
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Risk Matrix (example....basic....one of many)

Likelihood

5
1 2 3
Almost
Rare Unlikely Possible Certain
5 5

Catastrophic | Moderate

4 4
- Major Moderate
3
=
g 3 3
g Moderate Low
o
= 2 2

Minor Low
1 1 2 3 5
Negligible Low Low Low Moderate | Moderate
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Asset Criticality Tool (one of many...)

Equip. Priority Total Cat
Score Score Score a
AxBxCxD | ExFxG ESxPS ABorC

Criticality Assessment Criteria

Equipmeni Score (T5)
The Egpsipiment Soond B oblained by maltiplying th netelts for the P

Priaeity Soons {P5)

Wy S0 o obimded by muligdeng D dedults kv i thees W0k

ES = Factor € 2 Factor F x Facter G

Tactora: ES = Factor & x Factor B o Factor © x Factor O
FACTOR &
Effaer o Factor & Facinr S&ons
s gt FpSCU ot guuipmi i froplibiy !
et e oon peendiacinn Unilicedy b0 3feo ot arean of T pland Fd FACTOR E
Fadirs woiik] Par i and WO s SO 3 Fregusncy of Fallure | Factor E | Fasinr Beong
kot e O TP planl's Operaions. | [lore wookd Canste e G3% of plard | Fildly ek i il bkl Bl Sl P el ;
4 I
Fadipg klshy bepbwspanni | aredl 3 moaving. b ]
Freagisen labores ol Raaad oonos fast i &
g Bbudicd Sl Ml oS Pand wibiil g
FACTOR F
| DewntmeiRepair Tiew | FactorF ) Downtime | Facior Seom
Wy 0 - 30 man 1
et el ) = N i i
Wajor T 3
Serverae > B s &
FACTORC
Quality | Fastar © | Fasior Ssong
[ e o poiunch cpusiby 1 FACTOR @
|l EFMECE Ex ] Waste [ Fasber G ) Carility Facior S2on
] ] in 3 i v b et uifeliet Pl Sgatiting Condifiend % i
Sl ol Wty T bry tpiyrg % 7
Wate i peocdusosd duting producioe Pa is sigricant 5% 3
FACTORD Dt ol Wit e Bagrefesdin] e wWaliTang sTemssiale
[ Facted O Facior Scom Afenin 1% &
| e 0w rink b Hhey ol L o ke 1
Idina ik b L O el e Tas Fi

= il
U THET] O el ST ONRTME | sl P NOUCATON B kR
Elcyed:

The [aGal COCAlTY S000% I8 obimined by muliphying the Equipmest Sconm

|Hﬂﬂ¢umhﬂnﬂ|mﬂm Tinbusdis o) Sdnoias et 3 o 2l

L Thoegar SRySCTMERINS. S BT emonsioaie T principhe. ndsidiud OOmparees may

I v b Arrerelirraetiby deriirglan ared b b it e Gwe fEtSn

Criticality Score = ES x PS5

FLUKE.

———— Reliability




11

Technology for Predictive Maintenance

Vibration

Infrared Thermography

Acoustic/Ultrasound

Bearing failures
Misalighment
Looseness

High Resistance
Fouling

Overheating
Insulation breakdown
Incorrect flow

Leaks

FLUKE.
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Vibration technology in Predictive Maintenance

1. Hardware + 2. Software + 3. Services

Onsite Services

Analyze . . .
y * Precision Balancing

AR
A4
‘ ! ‘ * Simple to Complex Alignment

o O * Onsite Vibration Diagnostics
VIBGUARD IlloT

L T P IS B[ S T e P

@ Remote Services

= : B - * Periodic Monitoring & Diagnosis
! ; * Event-based Diagnosis

VIBSCANNER 2 * On-Demand Expertise

Fluke 810

B 1 Wt @ e | B 1 e 4 B 1 o £ B 3 @t 4 =

I p Program Setup
0 ’ = o * Consulting / I1SO CAT Training
: r * Installation/Configuration
3563 . mm o
— e Start Monitoring

Live-Asset Portal

Fluke 805

Handheld Remote
FLUKE.
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Wireless Vibration Sensor Solutions — remote monitoring

Fluke gateway sends data to
the ADP cloud through Wi-Fi
or ethernet connection

Data is transmitted by a
short-range wireless c
technology standard from the
sensors to the Fluke gateway

s

DASHBOARD

=

INSIGHTS
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User can view data through
a web application
connected to ADP

Dublin . o
FLUKE. &
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Vibration monitoring: Challenges for the
modern maintenance teams

Asset Challenges: Hard to access

Hydraulic (Oil) Pump

Centrifugal Pump

Axial Flow Fan

Blower - Fan Type

Fans Belt Driven
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Used in difficult areas
Pumping hydraulic for critical machines Pumps hazardous materials

Used in difficult areas
Pumps can be pumping hazardous materials

Small fans in the duct work and overhead areas that are hard to reach
In places like clean rooms, fan failure can take the whole system down

Generally, blowers are up high where they are difficult to reach
High temps at blower make area unsafe for techs

Fans may have access problems, with bearings under guards
The whole fan may be in a room that you can’t access without
shutting down the fan

Team Capacity Challenges

Too Many Assets to Service

Shortage of Expertise

Shortage of Time

Need Implementation Help

Need On-Demand Expert Access

FLUKE.
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Infrared Thermography in Predictive Maintenance

FLUKE.
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People and Process of Fluke Connected Thermography

People
Level Il trained Reliability Engineer
Trained Maintenance Technicians
Route Based Asset Screening
Detailed Work Order
Standard Work description and Procedures
Markings on Assets / QR code
Comparative Review or Exception Reporting
Baseline and compare to nameplate rating

Alert with 10C increase, and Alarm with 20C increase

Build a program and scale

FLUKE.
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Leverage the cloud to Store your Data

N
Fluke Connect @ —_—
mobile app @

@

eMaint Integration: Sync
data from the Fluke Connect
Cloud with the eMaint

Flukce Connect ®

1 2 3
Infrared Thermography Asset Software: Fluke Connect to Cloud: View Remotely: Sync data from
Screening or Troubleshooting in FC Assets tag Upload the the Fluke Connect Cloud with the
electrical panel with Fluke Camera assign Asset ID Fluke Connect mobile Mobile, Web or Desktop App
app data to the Fluke (Internet required)

Connect Cloud

FLUKE.
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Acoustic/Ultrasound in Leak Detection for Gas Systems

Recommended Leak detection

» Compressor systems

» Process Equipment

» Air Tools

» Overhead Air
» CO2, Nitrogen, Exhaust, Natural Gas
» High Pressure, Low Pressure, Vacuum

5 p = =
&+ 08/21/2019 2:27 PM O Ar B — 72dB
T g ol

Detects while equipment is running Detects through screens

v,

ir tooI | Overhead air
FLUKE.
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How is the SoundMap™ created in the Fluke ii900/ii910

How does imager know where to put
sound on the image?

FLUKE.
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FLUKE ii900
2 leaks every < 5 minutes

* Scan large areas at-a-glance

* Take a picture that pinpoints the leak location

See multiple leaks on a single image

Record and share pictures/videos

Integrate pictures/videos in EAM WO

Plan and Review PM Using the ii900, Planner/Technician Reliability Prof. run routes, inspect all equipment,
Route compressed air equipment, Inert Gas lines and fittings

Download [ Download acoustic images to PC. Upload AS2 files to Fluke Connect Desktop application, J

Acoustic and create Potential Cost Savings Report.
Images to PC
Cregt;;/\:ork [ Create Work Order request, add air/gas leaks photos and notes to WO ]
Assign Work Assign air leak repair Work Orders to Technicians for repair, track all labor hours and
Order repair parts cost in EAM system.
Track WO Progress & Track all repairs progress. Recheck past air leaks to confirm all repairs are
Recheck complete and resolved.

FLUKE.
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Connected Reliability

CUSTOMER

GOALS

e Asset Availability

* Proactive Maintenance

= Cost Savings

e Continuous Improvement
* Deliver Business Value

21

KNOWLEDGE

&) Training Mw Vibration 43 Predictive Analytics
> i . ’ }I
am Field Service P+ Alignment il CBM
g‘D Customer Support 5 Scada/PLC m_ Reporting
Consulting & Electrical Dashboards

)
ﬁ Implementation

¢ Customer Success Team
* PRUFTECHNIK Academy
¢ eMaint University
 |SO CAT Training

* Connected Reliability
Assessment

* Project Consultation

¢ 24/7 Support

DATA

? Lubrication

FLUKE RELIABILITY SOLUTIONS

¢ Fluke Connect ¢ Accelix Ecosystem

« FC Vibration Sensors - Predictive analysis

¢ FC Electrical Monitoring - Data aggregation

- System intergration

* TELEDIAGNOSIS

* FC Handheld Tools

* ROTALIGN Touch

¢ eMaint CMMS
¢ OPTALIGN Touch

- Asset Management

* VIBGUARD lloT
* VIBEXPERT Il

- Historical views

* OMNITREND Center

» Connect2Assets o

- Trend Visualization

INSIGHTS

ea Machine Learning

ACTIONS

% Enhanced Workflows

&5 Workforce Mobility

¥ Laser Alignment

¥ Precision Balancing

S8 Real Time Visibility

* Onsite Services

= PARALIGN Services
* Fluke Mobile

e Alarms

* Work Order Mgt

* Inventory

= Inspections

* Scheduling
* Certified Work

CONNECTED

RELIABILITY

* Uptime

* Cost Control

* Production excellence

e Optimal Resource Allocation
® Just-in-time Inventory

* Reporting/Documentation

FLUKE.

———— Reliability



Technology Implementations

No understanding or
alignment of
appropriate resources

No understanding or
alignment of appropriate
competencies

22

Upwards of
80%+
implementations
are known to fail

Why is that?

No planning

Not understood or
aligned necessity

Not understood
or aligned vision

FLUKE.
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“Culture Eats Strategy”

Vision + Plan + Resources + Competence —

MNecessity + Plan + Resources + Competence

—
Mecessity + Vision + Resources + Competence =
Mecessity + Vision + Plan + Competence —
Necessity + Vision + Plan + Resources =

FLUKE.
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FRS 10 Key Steps - A Proven Fundamental Method of Change (MOC) Strategy

Deployment Readiness

01

Core team
Selection

Go-live
strategy

Process
auditing

10 09

02 03 04

Core team familiarization Documented
(As-Is Business & Usage Workflows, SOPs,
expectations) PCDs

Documented Data
standardization

Data assimilation Implementation
& validation plan

System configuration /
acceptance testing

Training
main users

08 07 06 05

24

Implementation Tactical

FLUKE.
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Resiliency and Sustainment

Vision — What you
want to Accomplish

FLUKE.
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Knowledge Management

What Data Where?

5 R's of Data

Data Silos

Process capability

Leverage SOP's

P CONNECTED

THERMAL
ALIGNMENT
VIBRATION
. v
e
. e

SCADA AND PLANT SYSTEMS
0OPC, BMS, PLC
THIRD PARTY OEM SENSORS

VN

ELECTRICAL

Y

]
LUBRICATION

0%%%

MACHINE LEARNING

DATA

W,
7S

~
-

w l.
| (]

=
=1

CONDITION
MONITORING s
@ ..

DASHBOARDS

M ANALYTICS &
TREND
vizuaizarion  REPORTING
ASSESSMENT t
KNOWLEDGE

SOLUTIONS |

i

TRAINING :
SRS KNOWLEDGE

CONNECTED
TEAMS

i % ACTIONS

ENHANCED

WORKFLOWS
ASSET
MANAGEMENT
e,
WORK ORDER
MANAGEMENT
D=
o=
ind
INVENTORY
MANAGEMENT
]
y 4 ;
SCHEDULING
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Sustainability and Resiliency

Develop your People
Ongoing Training
Knowledge Transfer

Communication Plan

Inform vs Reporting
Management vs Team

Visual Management
KPI’s
PdM Adherence

Continuous Improvement

Annual Program review
Plan — Do — Check - Act

27

Improvement

Continuous

FLUKE.
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Building your PdM Roadmap
— Steps to Start or take your program to the next level!

Set your Vision

Asset Criticality and Risk
Technology Selection
Implementation Method of Change

Sustain and Continuous Improvement

FLUKE.
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To learn more about Fluke Reliability

FEEDBACK

Questions or feedback on the
Questions tab or contact your
Customer Success Manager

29

£

eMaint University

Visit additional webinars on
maintenance and reliability topics:
https://emaintuniversity.litmos.com/
home/library

o

DEMO

Visit Accelix.com for a demo of our
Connected Reliability Framework.

FLUKE.
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https://emaintuniversity.litmos.com/home/library

Reliability

THANK YOU!
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