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Why Reliability Centered Maintenance — Financial Impact

= Cash-ability: lowest Asset Net Present Cost (NPC)
— Affects CAPEX & OPEX

= Direct Cost Reductions

— John Moubrey: “...a reduction of 20 — 70% routine maintenance
costs where there is an existing scheduling maintenance”
* Ineffective Maintenance
* Inapplicable Maintenance

— Delayed use of capital

« Correct timing of Asset Replacement impacts NPV

* Reductions in cost of capital and investments in assets to “insure
availability”

- Calculated Risk Positions to determine REAL impact of failure
* Reductions in Inventory Positions

“
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Asset Management — The Connection to Shareholder Value

Product quality and reliability Price ——

- Revenue

Process and equipment Quantity —

availability and productivity

Cost control/Reduction

= Asset utilization up 3-5%
= Labor utilization up 10—-20%
= Warranty recoveries up 10-50%

= Equipment purchases down 3-5%

©

Costs

Fixed

®

Working

| Profit
~ Generated

®

_ Capital
| Employed

_ Return
~ on Assets

Material costs down 5-10%
Inventory carrying costs down 5-20%
Purchasing labor down 10-50%
Inventory needs down 20—-30%
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Non Cashable Impacts of RCM

Reductions in Health & Safety Risks

Increased knowledge of Assets, their functions and failures

Increased ability to troubleshoot failures

Improved Product Design

Improved operational procedures, training, work practices

Tangible increase in quality and integrity of asset data
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Basic Tenets of RCM

Overall RCM Program
Plan Development

-

Equipment breakdown
for analysis

Failure Modes, Effects
& Criticality Analysis

Criticality ranking of failure
modes by probability &
consequence

Cost effective maintenance
task selection linked to
criticality ranking

Task packaging implementation
& incorporation into overall
strategy

Through life management,
monitoring and
continuous improvement
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Maximo Supports Reliability Centered Maintenance
e et g P | _traen |

Enhanced Workflow — Event Driven, Context-based / Escalation Manager

KPIs / Reporting / Analysis

Security & Administration
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Basic Tenets of RCM

( Overall RCM Program w
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Failure Analysis

Overall RCM Program
Plan Development
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Sample Prioritization Matrix

Reason for Work

RFW6 RFWS5 RFW4 RFWS3
Imminent Safety Environment Routine
Danger
AssotfLoc | yar [yare [ e -y Tuers — [iarn [ ae
Priority
0 65 4 58 4 50 3
4 59 4 51 3 45 2
3 52 3 41 3 38 2
2 45 3 39 2
1 40 3 37 2
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Asset Management and A Smarter Planet

In a smaller, flatter, faster and
“smarter planet we face...

We’ve thought about IT as the world
of data centers, software, PCs,
routers, bandwidth.

We’ve thought about infrastructure
as the world of buildings, factories,
airports, roads, pipeline.

These worlds are converging.

But, we also have the
opportunity to achieve...

More complexity in assets and processes More insight and collaboration

More capabilities required
More reliance on management systems

More efficiency, growth and profit
More innovation
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Managing Assets in a Smarter Planet

\ |7

~ 7’

Technology Assets
in a Green Data

Facility Assets

- Transportation Assets Production Assets :
with smart energy, witf?sensors " Linear Infrastructure with computer chips to center reporting heat
security & emergency _ Assets with . and energy issues
svstems that alert diagnostics that report Ssets with sensors report issues before the
y the asset’s health that report early assembly line goes down

before failures occur conditions
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IBM has invested to acquire key MRO solutions and create MRO specific
intellectual property assets to benefit clients

Maximo to support Aviation MRO

aaaaaaaaaaa

MRO Software acquired in 2006

Business Intelligence Reporting

Cognos acquired in 2008

Content Management

i
|

"T" m WEE

Filenet acquired in 2006

Technical Documentation
Management & Delivery Solution

Content Management

Content Delivery

iz 4
Administrator

d
Engineers & Techniclans

Leading edge solution combining
IBM & Enigma products to enable
major productivity gains

Dynamic Inventory
Optimisation

DIOS has been developed to solve
inventory demand planning challenges
and meet inventory management goals.

Planning & Scheduling

ILOG acquired in 2008. iLog tools
are being integrated in Maximo for
planning & scheduling capabilities

_
rY u
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Managing the Smarter Planet

Our infrastructure consists of both Operating and IT assets, but they are
becoming less differentiated

 Intelligent sensors, RFID tags, etc. are proliferating, resulting in assets becoming
more intelligent and widely interconnected

» Operating assets are becoming more co-mingled with, and dependent, on IT assets

Transportation Production IT Hardware Infrastructure:
Assets

Facilities

Equipment & Software Telco, Utilities

Maximo’s role within the IBM Smarter Planet strategy:

« Maximo is the IBM system to manage the intelligent assets

« Leverage data generated by smart assets to drive greater asset management
effectiveness; Condition Based Maintenance, RCM, Telematics, etc.

 Intelligent operating assets (software enabled, micro-processor driven, IP addressable)
utilize Maximo's IT Asset capabilities to more effectively manage these assets
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Common Alerting Scenario

Member of public
calls in to report
water main break

!

Remote sensor picks
up drop in pressure

Incident centre operative
enters details on system

which generates CAP event

Local community officer |

on patrol sees main

break reports it via PDA

device

Water
Company’s
SCADA
system

| >

Asset
Management

I

Enrich event with
co-ordinates of
affected area and
location of upstream
water main valve

)

Common P

Alerting Server

Event Server correlates
multiple reports into
one incident report

Control Room at electric
company recognises a
key substation is at risk
of flooding — they create
a common alert to warn
of that

Fire station chief
recognises that
hydrants in a district will
have low pressure —
gets water tanker ready.

Traffic control
recognises that there is
a high risk of congestion
— creates alert to warn
of that

School Board
recognises that two
elementary schools are
affected — organises
school buses and tells
school principals to
prepare to close early

Local radio picks up
alerts and reports news,
traffic warnings and
school closures on local

news
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What is so compelling about Maximo?

ﬂ | Mobile Architecture

Role-based User Interface

Cost Managemant dl——  BudgstsiProjects
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START PR\O‘Rm Material Reservations —+ Material Ressrvations
| Material seuas e Material lssuss
|
} MAXIMO Purchass Reguisltions =l  Purchass Requisifians Enterprise
Applications
P Furchase Orders i Purchass Grders
FAPER | sarerv
A e | [ I | Receipts i Receipts
} I Iysices i Invoices
| |
... Searsasrsristiy Campaniss A Vendors
|
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ST0F FrDEC
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Tirme Regarting
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Business Process Configuration

Standards-based Integration




Why do customers
choose Maximo?
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Asset Management Solution Map for Rail

' f = VIAXIIMO 101 1ransporidauon,
. . \ A\ Locomotives, Passenger Maximo Asset Configuration
Rail Rolling Stock gl Cars, Freight Cars Manager

NMaviemn fAar CAnvinn DrAvidAare

Non revenue vehicles:

Support Fleet o) trucks, railway maintenance Maximo for Transportation

N '// .
B4 cquipment

Control systems, servers, Tivoli Asset Management for IT,

Technology work stations, laptops, Tivoli Service Desk,
mobile devices, telephony Maximo Mobile
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Tube Lines
Tube Lines takes stock of its assets with IBM Maximo asset management

Business Challenges

» An up-to-date solution to proactively maintain 200 miles of track,
255 trains, 100 stations, 2,395 bridges and structures, 71 lifts
and 227 escalators

» Deploy a single asset management solution across the
enterprise

» Provide engineers with mobile access to asset information
» Streamline processes and improve resource effectiveness

IBM Solution
« IBM Maximo to manage rolling stock, linear assets and facilities
* Integration to corporate ERP and HR systems

Business Benefits

« Maximo has enabled Tube Lines to provide a consistent
approach to maintenance management across 15 asset classes

» Real time access to up to date asset information, enabling
efficient job scheduling to minimize passenger impact

| + Reduced duplication, improved information accuracy and with
trend analysis for more proactive maintenance strategies

19
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A Few Rail Customers

BOMBARDIER -""J \ I'u"_-' : -
TRANSPORTATION -'i.:" fm LR I._-. A |-F \u““
Arlanda
q E Express
Connex Lyons Express

D

Long Island Rail Road

Gardemoen
(Norway)
Danish

Danish National Railway Rail

Bay Area Transit
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The Energy & Utilities Value Chain: The Connected
Enterprise

Generation
Fleet

Industrial Customer

Residential
Customer

Transmission

Distribution
Substation

“On-Demand”
Response

5

Transmission
Substation

4= Information Bus
mmm)> Energy Bus

—3% Pervasive/Wireless Bus
o Embedded Line/Premise
Sensors

_: Electric/Gas/Water Meters

@ Embedded Asset Sensors

Distribution

. Control Center Mobile Field f-
ISO/RTO Force
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Cinergy

“Transformation Now” with IBM Maximo asset management

CINERGY.

Business Challenges
» atop 10 Investor Owned Utility with:
- 33000 Distribution Miles
- 7000 Transmission Miles
- 85+ Substations
+ At the Plant: Bring two regulated utilities together, and select a
common EAM solution to replacing in-house mainframe systems
* Inthe Field: Improved regulatory inspections

IBM Solution

* Maximo Asset Management implemented at largest coal plant in
6 months — 11 more stations in the following 6 months
» Maximo Mobile Suite for line, pole and substation inspections

Business Benefits

« Rapid Implementation — ROl early in the 2nd year

» Improved paperless operation, plant workers interact directly with
data

» Field data accuracy and consistency improve

» Uniform metric and basis of system improvements
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Maximo in Manufacturing Industries

CATERPILLAR

ELI LILLY AND COMPANY

w LOCKHNEED Mjﬂrlﬂm

intgl. @ DAIMLERCHRYSLERH

HYUNOAI

7 of the 10 largest AUTOMOTIVE companies worldwide are using Maximo Asset Management
8 of the 10 largest OIL & GAS companies worldwide are using Maximo Asset Management

12 of the 13 largest AEROSPACE & DEFENSE companies worldwide are using Maximo
6 of the 9 largest HIGH-TECH/ELECTRONICS companies worldwide are using Maximo

14 of the 15 largest LIFE SCIENCES companies worldwide are using Maximo Asset Management
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Thank You!

Mary T Bunzel
Worldwide Industry Leader
Manufacturing

Phone: 414-526-2015
Email: mary.t.bunzel@us.ibm.com

Tivoli Software Group
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Thank you!
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