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» Analyse patterns found in historical
and current transaction data as well
as attitudinal survey and social media
data to enable better business
discovery and insight for decision

makers and predi
outcomes or next

ct potential future
best action.




Asset Management Maturity

Asset management maturity

Innocence Awareness Understanding Competence Excellence

Repairs as good _ -
as before A “pendulum swing”in
attjtude, shifing fon Gost

when it breaks 2 - ik

Struggling with r
management systems

sauewloped pue Ajjigeney

While value and
performance increase

Timeline (1-5 years)

Maintenance is Maintenance is an
an expense Investment




How do we answer these Questions...

How can | perform in depth root
cause failure analysis on my
process and equipment?

How can | optimize my How can | detect warranty
maintenanceplan?

©

issues sooner?

What is the life
expecitancy of an asset’'s

How can | create highest
componentor part?

quality products?

How can | predictan  maintenance

. _ , Quality
impending equipment How can | reduce
failure and the cause? process variability?
How do | achieve optimal How can | ensure
equipment efficiency and supply is aligned with
availability? demand?
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IBM Predictive Maintenance

“A proactive analysis process using equipment and application data from multiple sources to
make informed operational, maintenance, repair or component replacement decisions.”

« Forward visibility into equipment, process and quality
performance

« Understand, monitor, predict and control process variability

« Enhance equipment and process diagnostics capabilities

» Optimize maintenance intervals

« Minimize unscheduled maintenance

« Enable in depth root cause failure analysis Deliver High

« Determine optimum corrective action procedures Operational
Efficiency

by leveraging multiple (near)

real-time and historic data-

sources with advanced

analytics




Leverage all available (even unstructured)

Sensor Data

Customer
Service Call
Logs

Maintenance
Logs

Warranty
Data

Weather, etc.

-

Text Analytics
(ICA)

Smarter Processes driven by Insight

Fully automated

Asset reliability under
any set of op conditions

Future Asset

Reliability

~

Root Cause ’7

Reliability
Centered
Maintenance

Process
Improvements

_

Improve product quality
and processes




Text Mining of Maintenance Reports
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= Text mining produces structured data




/ GIS Mapping overlay




XK Scenario 1: Operations manager




Alert Management
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Predictive Maintenance Dashboard
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Scenario Modeling

Name State Ownership Reviewer Last Data Commit
Central Store O Mot Started -  MNone - ADMIN - Mever committed w
Meedham ) Work In Progress = Admin -  ADMIM -  MNewver commitbed -
Information Srevices O Mot Started -  Mone ~w  ADMIM -~  Mever commitbed -
Packaging O Mot Started “» MNone Ilows: Columns:
Garage Store O Mot Started w» MNone = PriL - - Months
Research and Development O Mot Started - Mone W [Pnd] 5 [Months]
Human Resources O Mot Started -  Mone q Eb Mar E Ma Jun J_LJl
Sales and Marketin O Mot Started “w Mone 1
B Copy 0 174731 158172 201613 215054
Cost of goods sold | 45,4 B Paoste 39 135,455 227,424 72,775 97,034
Gross Profit 88,9 E Data S d b1 IR.2TT 39,252 128 837 118019
¢ What If anal SIS Gross Profit % T = pread M g0 Proportional Spread... L
y 4 Holds M
Salaries 10,0 e Equal Spread... S4.¥
o Dorill 111
Depreciaton 27, Ono ZF O =z7;o HIE Repeat... Ri.¥
o Workfl -
OrKTiow Maintenance 4,235 385 3 Clear... Cl.¥
oo A
Other Costs 41,242 47,4900 67,4 @ PercentChange... Pt}
ol ; ;
« Secu rlty Net Profit 47,682 9,480 (@8,0f s Straightline... S
o
Met Profit % 35% &% -54 OH Growth %... .;[F_n:, GR{.-¥
B FRelative Proportional Spread.'= RP{..} I
. oo A . .
Relative Percent Adjustment... R, .
« Collaborative o
e Repeatleaves... LR, .}
% Equal Spread Leaves... LS{. .}

 Contribution model




Model - Failure Prediction Model

$XS-Fallure Equipmeant Typs
[EERITTLE FRACTURE
W OoRNVE FAILURE
DUCTILE FRACTURE

WINGORRECT DRILL BIT
COINCORRECT RAW MATERIAL
ELEAD SCREW FAILURE
W iSLOCATED MEMBER
Ero FAILURE
HESTEPPING MOTOR FAILURE
CISTRESS FRACTURE

Predictor
Importance
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External air temperature is
the No.3 cause — this data

came from an external
system




IBME Analytical Decision Management for Predictive Mainienance Halp About Logout
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IBME Analytical Decision Management for Predictive- Maintenance Welcome Help Logotit
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IBME Analytical Decision Management for Predictive Maintenance Weloorme

Lock project (other users will be unable to edit)

Hide Optimize tab from non-administrators

Total Budget: | 1000 Dl" Max. Actions: 1| " Racent Actions: Dl *

pa ol Sshas | Rercone b etitme Sacilabie il e
E Robotic Arm Malfunction | . Failure Pred" |‘§’ FRavenus I |' A -
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Tighten Lead Screw . Failure Pre... ¢ Revenue Imp... sul* aol-'r Mormal E A

Check Stepping Motor - Failure Pre... 4‘? Revenues Imp... | 15|’ | 2|:||"- Mormal 2 o

Check Drivers - Failure Pre... & Revenue Imp... Bt}l* Iﬂ-l" MNarmal E -
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Optimization Equation™

E Select equation

@ Prob. of Failure @ Revenue Impact @ Action Cost @ Service engineering group Cost
i e S

Constraints ™
|| Select Constraints
Constraint Description Constraint Value Name
How many actions of this type can be made across all machines Acticons Available

Total Hours available from the service engineering groups Total Budaet



Simulation Data Source

: =N E Machine Log Data

Simulation Date
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Robotic Arm Malfunction |  Failure Predl-’ |.ﬂ’ Revenus I |*

E Crill Bit Issue |..-- Failure P'na—:ll" |.ﬁ’ Revenua I |*

ﬁ“‘?ﬂﬂ.un = |m- = .

View @ &ll results (1 All runs

[8=][®= |p=plav[run 2 =l Number of runs retained: 2
Action | Count Budget Spent Expected profit
= Drill Bit Issua zs 4ze0 S0106.8 =
Refit Mislocated Member 5 1560 TIOS. 4
IUse Correct Drill Bit for the material 10 1200 Z240930.9
Use Correct Raw Material for processing 10 1800 18710.6 =
E Robotic Arm Malfunction 50 106280 103270.2 i
FReplace Fracturad Part 10 ZE00 216438
Tightan Lead Screw 18 2S00 SH4LIg9.2
Check Stepping Motor 20 IS0 44455.1
Check Drivers 1 230 1966 =
¥ | M d i
Total =1 145940 153377.1
Total Racords: 100




# Robotic Arm Malfunction

Crill Bit Issue

|  Failure Pre-l':||"

| ~ Failure Pred|"

|f Rawvenuea Irr |"-
|1;’ Rewvenue I |"'

Name: |.R.IJ!'I =2

Wisw (1 All results @ All runs

i .-i 1i Wﬁhptﬂ"lcnunt

Mumber of runs retainaed: 2

Action
Lewal 1 - Technician
Lewvel 2 - Enginears

Level 2 - Expert Engineers

Count
Budget Spent
Total Channel Cost

Expected profit

Rumnl

23
20
10

=3

2885

F200

1427954

TE

14940

11100

153377.1

Total Records: 100




Summary

» Objective
« Maximize cost savings
* Things you know (rules)
* Equipment history and repair schedule
» What failures have happened in past
» Cost of repairs / down time
* Things that are uncertain (models)
« What will break next
* Changes in demand
» Business environment, physical environment
= Constraints
« Budget
» Auvailable of technicians, equipment




XX The balance between risk & financial saving

What if | push back the maintenance by 1 month?
How much will we save?

How will the risk of failure increase?

When do we predict the asset will fail?

Let's push back by only 2 weeks to get the saving but not risk
failure...




Early Equipment Anomaly Detection

Exponential growth of the machine population year
on year with limited resources to maintain and
support existing fleets.

»18% decrease in problem identifications to solution

*"Implemented proactive monitoring system using
multiple parameters from various sources

»Repair procedures incorporated before failure

=ROI 12-14 times in first 4months




Reduction in Unscheduled Aircraft Downtime (UAD)

Major US Domestic Airline

craft shortages resulting from unscheduled downtime
impact customer arrival times,
ronage, revenue and brand reputation

sults

Pinpoint subsystems which are more important
drivers of UAD that warrant special attention.

Provide context and evidence based investment
decisions in improvements

A quantifiable improvement in reliability against the
additional investment

Predicting Downtime.
Keeps flights on time
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Reduction In direct maintenance costs

Sikorsky - Helicopters

ability to analyze various data types and formats, including
structured and unstructured, historical and current to
determine the relationship to how the aircraft is being
operated and maintained and the consumption of parts

Jlts Lowest FH Cost

Embed a just-in-time inventory prediction into supply Hig h eSt Avai Ia bi I ity _____

management systems for real-time monitoring and decision
making

Identify and predict equipment maintenance for helicopter
customers

Intelligently price extended warranty contracts based on up
predicted costs and repairs by aircraft.
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& Questions?




