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Maximizing the Value of our Assets o Jf ot Depomart oftaepersen

Rail & Transit Division

Reduction in Operating Costs

Focused Data Driven Asset

e ] Investment
Reduction in Maintenance

Costs

Reduce Risk to Assets m

m— Reduce Health and Safety Risk ygmReduced, verified, SGR backlog

Reduce Environmental Risk S

Increased Productivity /
Empowered Work Force LSRR
. Increased Customer Increased OnTime
Benefit . .
Satisfaction Performance

Increased Level of Service Increased Asset UpTime
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Asset
Management

Knowledge

Management Y=FX)

Elements of Infrastructure AM
within the Design/ Build World

__Continuousimprovement

massDOT

Maceschumects Departmaent of Transpnrtatisn

Rail & Transit Division

and Linkages

RAM MODEL -

""_'M-E'I"'A-INFHASTHU CTURE ASSET MANAGEMENT PROG

Total Asset LifeCycle Management

-
,

,f”
Design and Construction

Concept I Feasibility | Cresign I Emll:ll Commission

Maintain

Enginesring and Maintenance
Owerhaul

-

Dispose/Replace

Suitably Qualified and Experienced Personnel

Stoge d -6 Stoge

1-3

.. No Reguirement [The Right Thing to Do)

MAP- 21 Requirement

Enterprise A&szset Management System [EAM), E

Eecxgq:-hi:al Information System [GI5),
[ERP)

e

% Project Management Systems, Building Information Modeling (BIM ), Product LifeCycle Management [FLM ),

nterprize Resource Flan nﬁg
e

“Etds for'example: PAS 1192 Series Inc. COBie | Stds. for example: 150 55000

Series, PAS 1192, 450 14224

Corporate G a]" DEp-ErtmEﬂtE-l:l::-rEl:arl:ls Metrics ([KPIl) and Data, LSS, SPC, RO, "blue

vE. gresn :I:Hfars QEE etc.

Mational / International Best Practices

" Continuoustmprovement

| Leading the Nation in Transportation Excellence

5 Patel,
[hirector of Aczet Manazement, META

www.mass.gov/massdot



Asset
Management

Knowledge
Management

.« Core Service Delivery Impacts

massDOT

Mageachumects Departmeend of Tranapnriaisn
Rail & Transit Division
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,M—Bﬁ\ INFRASTRUCTURE ASSET MANAGEMENT PROGRAM MC\)DEI.\ |

Total Asset LifeCycle M

Design and Construction | Engineering and Maintenance

O Dispose/Replace

Concept | F

ibility | Design | Build | commission |

y Qualified

ienced P T

Stoge 4-6 [ Stoge 1-3

- No Requirement [The Right Thing to Do) | MAP - 21 R equirement

Project Management Systems, Building Information Medeling [BIM), Product LifeCycle Management [FLM ),
G -aphical Information System [GIS), Enterprise Asset Management System [EAM), Enterprise Resource Flan

(ERP)
\‘9@5 for

PAS 1192 Series Inc. COBie | Stds for example: IS0 55000 Series, PAS 1182450 14224

Corporste Goals; Department Scorecards, Metrics (KFI) and Data, LSS, SPC, RO|, "blue vs. green doliars", GEE etc.

National / International Best Practices

5 Patel,
Director of Asset Management, META

on ent

Operations
Management -

Maximize asset
performance and
equipment reliability

Supply Chain
Management -
Lowest bidder not always
the best choice!

- Ensuring correct spare
parts are in the right place
at the right time will
enhance operational
performance and reduce
operating capital
requirements

Maintenance
Management -
Physical assets, the right
maintenance the right
way
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& SO now you have data what do you do
with 1t?

& Where do you start?
& How do you use it strategically? _‘
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Knowledge

s Management by Risk

ISO 31000

- Context — Why are you managing risk? Internal / external
context?

- ldentify — Find, recognize, & describe risk — what?, when?,
where?, why?, how?

- Analysis — Nature of risk and magnitude — consequence Vs
likelihood

- Evaluation —Is the risk acceptable?
- Treat — Mitigation, prevention, transfer, acceptance?

- PESTEL analysis can help identify risks that are not so
obvious
Many contexts of risk e.g. Safety, Operations, Financial, Environmental etc.
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Management
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Knowledge -
Management VAT RI S k

Minor Insignificant

10 15

Do you Invest 14 19

Likelihood I N yo ur 22
24

Infrastructure e
based on Risk?

Limited CAPEX
& OPEX = Risk

Intolerable soard

top prol Based

A

4to9 High Unacceptable or Management
_ _ Management
) Acceptable with Continue procsg .
10to 15 Medium continuous review and/o f A t  Directors
OT ASSetsS
Acceptable with periodic Continue g pe
20 to 25 Low

onth intervals

review review

Courtesy: W
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Asset
Management

Knowledge
Management

Framework of
elements to have a
high-level of
performance.

Enables
empowerment and
engagement across
the business to
become asset
centric and support
the Organizational
objectives.

Supports Asset
Management

Reliability Centered Engineering

reliabifity
centered
maintenance

failure mode
effects analysis

preventive
maintenance

vibration il

analysis analysis

analysis

Ut

ultrasound
testing

operator
driven
refiability

maotor
testing

infrared
thermal
|maging

pm root cause
optimization analysis

® Ab I.U
reliability capital alignment and non machinery defect
engineering project balancing destructive |ubrication elimination
management ies[lng

massDOT

Maceschumects Departmaent of Transpnrtatisn

W uptimeElemments

A Reliability Framework for Asset Performance

planning and
scheduling

mro-spares
management

computerized
maintenance

n'-anagemen't
system

Reliability Engineerin Asset Condition Work Execution Leadershi
@ fnrMain‘thmg 4 @ for Reliabﬁity

Reliabilityweb.com’s Asset Management Timeline

AM  AssetManagement  yeads Amatyss Asset Plan Design

Create

Rail & Transit Division

operational
excellence

mecfCo Ml [vic Joo Ml Jps MG boor

criticality asset
condition
information

key physical asset
performance
Indicators

management

Hem

human capital
management

Chl

competency

integrity

y executive
based sponsorship
learning

Uptime Elements are a trademark of Uptime Magazine - ©2012-2014 Reliabilityweb.com - uptimemagazine.com - reliabilityweb.com « maintenance.org
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Knowledge
Management

Model the Asset

Real world Mathematical world

Real-world ——+4—a Math problem ———-s» Make assumption

problem :

|

; |

|

. Interpret Identify/ construct
Real-world «—+— sglutions/results «——— math models
solution with data (e.g, equations, graphs)

Mathematical Modelling of
Assets and their conditions
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Define Operational Indicators — Not just OEM!

Knowledge
Management

< Different Operalors
: Tools to /" Different Channel Partnars
identify inputs/outputs < Different Shifts
CAE MatrixEMEA *  SuppliersParts LSL LCL UCL USL
Cause-and-Effect Diagram Moise Inputs
Short-Term Cupubility : :
e F Voice of the Process —
Cantrollable Respo ’: Voice of the Customer
Faciors |_,~, ": oY
: Noisa Inputs
v Fﬂﬂ'ﬂT'rPl
Y Training (Continuous) - - X 1
* Tool Viersion < Room Temperatute _ Xto o ° . T
< Baromelric: Preasure X —
< Relative Homidity I . ° s =
x2 o . I-

Define and Understand Variables &
Collect Data as well as the process
you are looking at
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Raill & Transit Dl'n'lill.‘-ﬂ"l

aws v Knowledge Management

e Define and follow a consistent
condition assessment criteria and
track

» Use of predictive analytical systems
becomes more attractive.

BUT be careful, you may be

measuring the wrong things!

10001010
010101
101

SANITY CHECK! — don't forget
people and compare with how you

work now!
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aws v Knowledge Management
Asset Centric
Decision making

o _ Knowledge
Synthesizing options

Analyzing Risk
. Information
Summarizing

Organizing

Collecting

Condition based monitoring becomes apart
of maintenance strategy and feeds into
business strategy and operational

performance goals
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‘ Some Standards to help — Asset Management,
Reliability, and Condition Monitoring

ISO 55000, 1, 2 — Asset Manage
ISO 31000, 31010
ISO 50001 — Eng
1ISO 90001 - Q

ISO 14001 — , : o
4% Don’treinvent the onioring
e Wheel, Perfect it!

PAS 1192
Modelling

ISO 13372
Diagnostics of

ISO 17359 — Conditio
Diagnostics of Machines
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(. The Future of Asset Knowledge Management

Imagine...
. Augmented Reallty Based Malntenance with Virtual Reality for Maintenance

i
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Asset
Management

Knowledge

Management Y Al I g n m e nt

Interrelated or Interacting
elements to establish AM
policy, objectives and
processes to achieve
those objectives stated in

the TAMP/SAMP

S

y

nlWmassDOT

Mageachumects Departmeend of Tranapnriaisn
Rail & Transit Division

MassState Law Acts

of 2013 Ch 46, Sec

12, 12A Chapter 6C
of General Laws

Coordinated
activity to realize

\ value from assets

Better
Managed
Assets

g
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Summ ary - Journey towards Advanced Asset Management

T

Asset Management Maturity Level

Asset Management
Program Stage 2

Asset Management
Program Stage 3

Asset Management
Program Stage 1

“| know where |
want to be.”

P
-~

'

‘| use anset lifecycle information
in my bidgeting processes.”

“I know how to [ ptimally
manage across the lifecycle.”

Level 5

Level 4

Performa@
modeling

* Data-Driven
Lifecycle

“I know whe e | am againit my
obj :ctives. "

Level 3

+ Capital
Programmi

+ D&M
Budgeting

* Condition
Assessment

“I know what |
have.”

* Performance

Level 2

* Asset
Inventory

* Risk Analysis

Inspection

i * Policy & Strategy

- * Level of Service

(LOS) Objectives
* Business Plan

>/

Preliminary Only

Management
Planning and

n

™

Advanced Asset
Management
Program Starts
here, feeds back
into Level 1 and
goes through the

process again to

17

Asset Management Elements
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Thank you
Any Questions?

Satyen Patel, Director of Asset Management,
SPatel@mbta.com
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