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Introductions

7 Shon lsenhour

A‘My mission in life is
not merely to survive,
but to thrive; and to do
so with some passion,

some compassion,
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drives downtime
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POLL QUESTION No. 1

Do you use fault tree or logic tree regularly in your RCA efforts?

(Click only one answer)

Yes, we use them regularly
We know what they are, but don’t use them

What is a fault tree?

FLUKE.

Reliability




Tree Tools

5 Levels

Outline

Diamond

Systemic and Latent
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Root Cause Analysis

Cause Layer Result of
J Interaction Level Driven by
|
: Conditions
. Human Root
Human Capabilities
e (Resources)

Behaviors
(Values)

Latent Latent Root
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Real ...
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Learning project submitted

FAULT TREE ANALYSIS — POWERDRIVE CAN’T ACHIEVE REQUIRED DLS

Owner:

Maintenance Engineer 1—[

PowserDrive can not
achieve required DLS

¥ ¥
Formation 5 No enough fiow to
=[] == e I
Drilled soft Yms bore lmp'ep:r Foreign object/| Drilied very hard | [ Inadequate 3% parey
formation | | deformed maintenance mmmerunm debriz on pad p-usm ump formation/stringer equipment (bit)

¥
lad(nfsn'll Bt nozzles Lack of knowledge/Lack | Inadequate jo> I
Inadequate practice| plugzed tuatic L i i |

&

Downhole condition (obztruction, | | Flow restrictor I BU fiter | Low bit
restriction, debriz) iz not uzed plugzed prezzure drop
Phugged by nugulbyiaag‘ Lack of knowledge/Lack I Lack of zkill/ II Inadequate job
LOM partcles of stuational awareness | | practice| | . ing |

LCM size waz above. Screen in pump.
suction failed

Fiter screeninTop | [Screeninpump | [ Mudiz not

m-smmml lminnﬁi!ad | clean

DHfilter subiz
not present

Filter screenin Toa.

Drive iz not prezent

DH filter sub
iz not present |

Pozzible oot cauzes of these incidents but eliminated on theze incidents
Root cauzes of these incidents.
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Not enough effort

More quality
defects

Machine
condition causes
inability to hold

tolerances

Increased
equipment start
up and shutdown

More product More unplanned
change overs shut downs

1 by 1 production More failures and
mentality unplanned repairs

FLUKE.
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Somebody’s Fault

TREE

You did it and | can prove it..
You did not follow the procedure...

You did not watch what
you were doing.

You did not do what you said..
You did not think before you acted..

You were asleep at the wheel...

If you has just listened to me this
would never have happened...

You did not update the procedure...

You did not provide the information
| needed

There is some way it is their fault and
it may even be your fault...

My parent’s fault...
It was definitely an act of God...

Blame it on the dog or the kids
or the neighbor...

Data was wrong...
Obviously stuff just happens...

Boss told me to...

100k familiar?

Obviously...

Their not here so it's definitely
their fault...

They said they would do it...

| heard they did it too...

If they didn’t do it they would be here...

They did not guard it from happening..

They did not give me the money
to do it right...

They never give me enough time...

They are just plain lazy...

They never pay attention
heck we tried to tell them...

FLUKE.
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POLL QUESTION No. 2

Are your fault trees more than 10 boxes?

(Click only one answer)

Yes, we have 20+ boxes with actions and conditions
No, ours are 5 whys or simple trees of ~10 boxes

We don’t use fault trees

FLUKE.
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Let’s get started

Plant output is falling

Lower production

More downtime More quality defects
speeds

Machine condition Increased equipment
causes inability to start up and
hold tolerances shutdown

Expanding PM

X Reoccurring failures
requirements

Run ability issues

Team not utilizing

Ineffective PM
frequency

Team not optimizing
PMs

More product
change overs

More unplanned

Ineffective PMs shut downs

Team adding PM task condition based

maintenance

Team not using RCA

Team not evaluating
effectiveness of task process does not
before adding exist

PM optimization No time available for Lack of No budget for
understanding of the purchasing PdM
CBM and PdM tools tools

Lack of training in PMs not optimized Failure history not
reviewed to

determine intervals

More failures and
unplanned repairs

to understand roots
prior to creating
solutions

1 by 1 production
mentality

precision based on failure

PM optimization X
maintenance modes

J

Evaluation criteria do
not exist

15 FLUKE.
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Zoom in

Expanding PM
requirements

Team adding PM

task

Team not using

RCA to understand
roots prior to
creating solutions

Team not
evaluating
effectiveness of
task before adding

J

Team not utilizing

Team not

optimizing PMs condition based

maintenance

No time available Lack of

for PM

No budget for
purchasing P[dM
tools

PM optimization
process does not
exist optimization

understanding of
the CBM and PdM
tools

Evaluation criteria
do not exist

FLUKE.
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Zoom in

Reoccurring
failures

Ineffective PMs

Lack of training in
precision
maintenance

PMs not optimized
based on failure
modes

Ineffective PM
frequency

Failure history not
reviewed to
determine
intervals

FLUKE.
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More EEN

Plant output is falling

More downtime

. Lower production
More quality defects peeds

Machine condition
causes inability to
hold tolerances

Increased equipment
start up and
shutdown

Poor job scheduling Lack of parts for jobs Longer change overs Poor job planning ExpandinelE Reoccurring failures

Lack of production -
supply Run ability issues

requirements

Team not utilizing

Team adding Poor

Team not optimizing Maintenance induced
PMs failures

Ineffective PM More product change More unplanned shut
overs downs

Ineffective PMs frequency

condition based Process issues
maintenance

Precision
No budget for maintenance
purchasing PdM tools techniques not used

Team does not have
time to complete
Precision
Maintenance

Team not using RCA Team not evaluating
to understand roots effectiveness of task
prior solutions before adding

Lack of understanding
of the CBM and PdM
tools

Lack of understanding
of precision
maintenance

No time available for
PM optimization

PM optimization
process does not exist

1by 1 production More failures and
mentality unplanned repairs

PMs not optimized Failure history not
based on failure reviewed to
modes determine intervals

Team does not have
time to complete
Precision
Maintenance

Team not trained in
Precision
Maintenance

Team trained poorly
in Precision
Maintenance

Team trained poorly
in Precision
Maintenance

Team not trained in Team trained poorly Team does not have Evaluation criteria do
inRCA time to complete RCA

Job expectations not Not in the standards
included in job plan of execution

No training standard

. Not included in job Not in the standard of
No training standard | :
execution

Organization does not
understand the value

Time to train Training not a priority

No training standard

Organization does not
understand the value

18 FLUKE.
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It’s a diamond if you link them

The point is ... It comes down to some fundamentals:
Training alone is not your problem
Do you have a plan

Risk, communication, change management,
leadership, vision, guiding principles
The value of “it”

- FLUKE.
© 2020 | Fluke Reliability
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POLL QUESTION No. 3

Are you addressing the systemic and latent roots?

(Click only one answer)

Yes, we are, using business case thinking
No, we tend to focus on the physical and human roots

Don’t know/not sure

FLUKE.
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Easy to blame

Training alone is not YouTube videos/Master Class/Udemy
your problem

Coaching
Project

Plan

FLUKE.
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Vision mission

Project: Subsea Ninja Workflow

Define (Problem): Analyze Lack of parts Shop Resources
Long lead time to produce a 5-year and annual check. Poor use of .

88 sere
resources, lack of spare parts, poor delivery on repaired parts. Improper townes -

Setior parts Hand tools not
management of tools, poor use of shop space, manuals vague, R s

. . . . shog - rage of
improperly defined maintenance or over maintenance performed. Key ’ e -

points for quality assurance are missed due to lack of definition. - -

1 LY £01
. X X . A 7 5 yr. | Annual
Scope: Improve turnaround time of senturian maintenance while Werkinstcons e . [PR— -

improving quality of product. Also set baseline for locations to perform Sottenech o shop crane -
5-year maintenance.

Parts design change -

Impiement new cable head design -

Defects: Process Sustaining
* Insufficient parts - long lead time on parts
* Increased wait time due to lack of crane in control room shop Improve
* Disorganize space - not sustaining the 5S implementation

* Lack of visual quality control - not sustaining the 5S implementation
* Maintenance manuals do not well define 5-year service.

* Maintenance processes cumbersome and unnecessary

* Higher leak rates on valves after one to two jobs

* Share crane in lab to extend resource

* Define and set up Kanbans, along with min/max

* Implement efficiency in maintenance task

¢ Organized and setup toolbox dedicated to Senturian
* Use of new control shop workflow and pump room

Measure i
Senturian VSM results AT Testing Control
VA 154 hours 27% . e .
Realized Opportunities
——Storage Operational— Total 670 hours or 23.75
days with 3 people .
Man-hour savings $ 362,458.50
Major Q check
Goto FIT Send too to Storage VA 154 hours 12% VA 124 hours 31% . .
Operationsl AVA 1084 hours 38% NVA 266 bours 8% Materials savings $15,000.00
n Total 1238 hours or 51.58 Total EEUT‘DJG or 16.25
:::;P days with 3 people days with 3 people SOft SaVingS s 0'00
[ Troubieshoot® | & Maj i
T eoat Q h'ﬂlﬁ'; Post & Q & Major Total 1-year savings $237,458.50
| V:;;nh In‘e”% VA 308 hours 17%
NV 1350 o 835 L 1500 heurs 3% Project cost for first year (519770.00)
Total 1628 hours or 67.83 days with 3 people
Ry Wit 3 peopie Net project savings $462,688.50

FLUKE.
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Asset Manags
Reliability Statistics
Operator Care

~ Plan and path

“ Where are we going? i Organiational Design Ospfs't“aifn”
* Can we get it all done?
Zerc Reliability

Engineering

= What have others done?

‘Maintance
Engineering

Management
Commitment

Cycle Costing
Criticality

- © 2020 | Fluke Reliability Jesign for R9|I0bl|l|'y




Implement

&
Lead Team

Training Balance
of Plant

Asset
Mgmt

Planning
Scheduling

Reliability Materials
Engineering Management

Chonging poradigms
through education

A7

IBL IMPLEMENTATION MODEL l/geyrud itio
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Plan

Deliverabies

FLAN PLAN

START DURATION
[period] [months)

ACTUAL ACTUAL PERCENT

START DURATION COMPLETE

PERIODS [months)

1

2

3

5 &

~
@
w

11 17 13 14 15 16 17 45 19 20 21 22 23 24

Set-up Maintenance Daily Management Board

Work Management Training

Planner/Scheduler Training

Work Management Training

Establish a communication board for pilot area, and train
area supervisors.

Provide eLearning modules and 2-day Work Management
workshop #1 for pilot area - Eruditio/FIT Co-facilitate.

Provide eLearning modules and 2-day Planner/Scheduler
workshop - Eruditio Facilitate.

Frovide eLearning modules and 2-day Work Management
workshop #2 for balance of plant and including Spare Parts
training package - Eruditio/FIT Co-facilitate.

11

iz

iz

16

0%

0%

0%

0%

Running Maintenance Execution Work Package

Running Maintenance (i.e. TPM) Execution requires
Planned Maintenance Execution to be able to effectively
manage the Maintenance Backlog, and effective Froblem
Solving practices to be in ploce.

FIT Operator Driven Reliability (ODR) Event

Set-up Visual Controls

Develop Inspection Standards

Add ODR Elements to Communication Board

Map TPM Tagging Process to Work Management Process

Create PM/TPM User Training Package

Operator Driven Reliability Event for Pilot Area

Facilitate ODR workshop #1 in pilot area based on system-
lewel criticality rankings.

FIT identify abnormalities and establish visual controls.
Create standard precedures for PM/TPM routines.

Add inspection standards, PM/TPM schedula, PM/TPM
audit and TPM tagging elements to "war room"
communication board im pilot area.

Define how TPM Tags will be collected, recorded and
tracked to completion within Work Management process
and SAP.

Assemble user training resources, such as PowerPoint
Presentation, whitepaper, and Single-point lessons for
communication board.

Eruditio/FIT Co-facilitate Operator training in pilot area for
new PM/TPM routines, TPM tagging, and visual controls.

10

0%

0%

0%

0%

0%

0%

0%

Spare Parts Management Work Package

In order to improve Spare Parts Management, effective
Planning & Scheduling practices must be established. The

initial focus of this work pockage is to ide, ; obsolescence

and “critical” spare parts inwentories.

iz 7

1z o 0%

FIT Spare Parts Optimization Training

Evaluate Inventory Effectiveness

Perform A-B-C Classification of MRO Inventory Items

Update Bill of Materials for Critical Assets

Map Sustaining Process

Create Spare Parts User Training Package

Provide eLearmning modules and 2-day Spare Parts
Optimization workshop.

FIT collect data pertaining to inventory usage, turns,
purchasing cost, and carrying cost to evaluate inventory
effectiveness for pilot area.

Evaluate maintenance, repair and general operating
supplies inventory classifications used in pilot area based
on system-level criticality rankings and ABC analysis model
provided by Eruditio.

Revise or create BOMs im SAP for pilot area assets in critical
systems using ABC classification evaluation/conclusions.
Develop the business process used to manage MRO spares,
control inventory, and audit inventory effectiveness
metrics.

Assemble user training resources, such as PowerPoint
Presentation, whitepaper, Single-point lessons, and Excel
tool(s).

iz
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Identifying potential barriers or points of pushback

Strengths: Weaknesses:

Culture of compliance to standard work exists in this area * L@ck of knowledge of current technologies/equipment

Funding fi h il be made availablein /2120l _ -~
unzlg%]ﬁor IECESSAly SISHOSSMERE Ete Siaiee i Pump components in place may not be sufficient for the
service

Working relationship between Maintenance, Ops, &
Planning are excellent

» Operations understanding how pump/components
function/what defines “failure”

« MTBF 4.6 months (2011-2015)

SWOT Analysis
Opportunities: Threats:
Im_pr_ove MTBF to 8 months *  Are components in current pump (and future pump) fit for
Eliminate oil leaks service
Meet pressure needs +  Parameters for service not currently available
Improve base/foundation area . Misunderstanding of equipment/component function by

non-maintenance groups.

FLUKE.
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Keep it up to date
It will change (when it does communication is key)

Using the plan It is not a one-person document or effort

Use the predecessors to keep your work to a
minimum when things move

Share at the appropriate level, based on needs

FLUKE.

——— Reliability
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Start early with a plan that grows

Understand where you are

PI‘OjECt plan for Understand where you would like to be
Success Understand why you are not there

Refine your plan based on this information
Integrate other plans with yours

Use your plan as a tool, not a burden

- FLUKE.
© 2020 | Fluke Reliability
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“Kotter” change model: 8 stages of effective change

Examine market and Assemble a group with Create a vision to help Use every vehicle Get rid of obstacles to Awa reness
competitive realities enough power to lead direct the change possible to communicate change
. . the change effort effort the new vision and
Identify and discuss trategi Change systems or
crises, potential crises, or Encourage the group to Develop strategies for strategles structures that seriously
major opportunities work as a team achieving the vision Teach new hehaviors by undermine the vision D H
the example of the ESIFE
guiding coalition Encourage risk taking

and nontraditional ideas,
activities, and actions

Knowledge

Articulate the Use increased credibility Plan for visible Abl I |ty
connections between to change systems, performance
the new behaviors and structures, and policies improvements
organizational success that don’t fit the vision
Create those
Develop the means to Hire, promote, and improvements o
ensure leadership develop employees who . Relnfo rcement
developmentand can implement the vision Recognize and reward

employeesinvolved in
Reinvigorate the process the improvements
with new projects, themes
and change agents

succession

FLUKE.
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Sell, sell, sell

Metrics and stories
Short-term and long-term

Political, logical, emotional
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Cost-savings template

LEAN & Lean Six Sigma Project Year 1 Financial Savings

Lean Six S

GeMS 100588981 rev AF

Lean or LSS Project

Reliability Improvement---Telescope

Closure date:

Rate Info

Non-exempt hourly rate

$17.00

Exempt hourly rate

Job specific hourly rate (if applicable)

Red font shows the data need to be input
on the tracking Site Actual Hard saving,
Actual Soft saving, Total cost, Total
customer saving (where applicable)

Project Owner (Leader)

Project Sponsor

Controller

Location

SOFT SAVINGS/COSTS

. aseline ew ours our ] aseline ew ours our|
LABOR Description e N H U7 Savings B N H el
process | process | Saved Rate process | process Saved Rate
Non-exempt time per year Z/IZMSA,(_e?JE iﬁl.ﬂl)if;ctlveness Evaluation SL1 1224 1205 540.00 $ 17.00| $ 9,180.00
. . 4 Vv
Non-exempt time per year 2”4MSA;2 iﬁ"zgfga"’e"ess Evaluation SL.2 1245 1179 6500 |$ 17.00|$ 110,500.00
Non-exempt time per year MMA-BD SL Effectiveness Evaluation SL3 2952 7 2904.5 L 1400.00 $ 17.00($ 23,800.00
4
Capacity Increased Assembly/Disassenbly Bench 0.5 a7 $ 17.00] $ 799.00
Capacity Increased Ultrasonic Cleaner 0.5 " a7 $ 17.00 '$ 799.00
Capacity Increased Vibration Analysis Tool 7 005 [ 1055 $ 17.00[$ 179.35
Capacity Increased MMA Oil Analyzer 20 $ 17.00[$ 340.00
Capacity Increased SL Kits " o008 [ 1758 $ 17.00($ 298.92
Capacity Increased InfraRed Thermography " 017 I 1567 $ 17.00[$ 266.33
(s 146,162.60
. Number . Number
o Baseline New | Value per . ; Baseline New Value per .
MATERIALS / TRANSACTIONS Description .p of units Savings 'p of units
process | process Unit process | process Unit
per year per year
$ -
V$ _
7$ _
V$ _

FLUKE.
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POLL QUESTION No. 4

How are you selling your reliability results?

(Click only one answer)

Yes, we actively show our successes using metrics, examples, and stories
Sometimes we share with some of the facility

No, we keep to ourselves and just do our job

FLUKE.
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Partner
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Questions

QUESTIONS?

Pq

Shon Isenhour

sisenhour@eruditio.com
843-810-4446
Partner, Eruditio

FLUKE.
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Next webinar: Building a culture of safety beyond a pandemic

BEST PRACTICE WEBINAR
Wednesday, Sept. 16, 11 a.m. ET

Building a culture of safety beyond a pandemic

Safety is all about people and building a culture of safety is about
instilling human behaviors that become the norm. That includes
taking steps to protect workers from being infected by COVID-19, but
it goes beyond this. And it is not something accomplished in a short
time—typically, it takes five to 10 years. Yet positive short-term
changes in processes and systems can, over time, contribute to
building this culture.

In this webinar, workplace safety expert Chuck Pettinger, a Process
Change Leader at Fortive-owned Predictive Solutions, discusses his
ongoing work with industrial companies to help build this safety-
focused climate.

FLUKE.
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To learn more about Fluke Reliability and our Webinar Series

(XX 4

SURVEY

Please provide feedback on
this webinar by responding
to our survey. Do you want a
Certificate of Attendance?

38

40

WEBINAR SERIES

Visit this page to learn more about
our Webinar Series:

https://www.accelix.com/communi

ty/best-practice-webinars/

o

DEMO

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

FLUKE.

Reliability



https://www.accelix.com/community/best-practice-webinars/

Reliability
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