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Putting Reliability Back into RCM

Why do we have safety or environmental incidents? Is meeting the production target a hit-or-miss affair? How did the airlines
achieve their remarkable safety record? Can we succeed on all three fronts and lower maintenance costs at the same time?
Sounds incredible, but we can, and we will learn how to do so in this master class.

Business success depends on how well we manage risks. A plan to determine what to do and when to do it is a good starting
point. Steven Covey, in his best-selling book, “The 7 Habits of Highly Effective People” tells us to move our thinking into the
‘second quadrant’ and be pro-active, systematic and organized. Maintenance, which helps us safely manage productive
capacity, is no exception to this principle. We need risk based tools such as Reliability Centered Maintenance (RCM) to do this
successfully.

Hear what previous participants have said about V. Narayan from his previous workshop in Asia:
“V.Narayan has transformed me inside out on the way | believed and think about maintenance!”
“Excellent fundamental course on that every maintenance practitioners must attend before embarking into a project.”

“Well done, the course did really transform my point of view to a better understanding. This course is an essential and
comprehensive guideline for people who are involve in Oil & Gas industry”

Case study discussion with practical exercises and not just theoretical concepts

An ability to go back to the workplace and begin to apply RCM is central to learning in this training course. In the five-days, two
days will be spent on working through a complex RCM study. This work will be done in teams working through syndicate
sessions. The case is on a major sub-system of a large turbine, with data to be researched, as in real life. While the delegates
struggle through the case, the instructor will be on hand to guide them through the maze. This is an ideal learning
environment, where delegates will be stretched but not torn apart. There will be a number of class room exercises, some
individual and others done in teams to help embed the learning

Examine Implementation Challenges of RCM

Analysis is always the easy part. Many RCM projects fail because there is not enough thought given to implementation and change
management. In this workshop, we will spend time to discuss the soft issues that can affect effort to implement RCM results.
Success criteria and pitfalls need to be well understood, so that will get attention.

Measurement and Justification of RCM projects

Engineers measure many things, but are usually poor at measuring their own performance. They seem unable to speak the language
of the Board Room and put their case to senior management. Delegates will get guidance on these ‘tough’ topics.

Individual Attention and Post Training Support

Delegates will get individual attention, working in teams of four. Additional skilled and experienced trainers will be brought to help,
if the numbers are larger, so as to maintain the teams to trainer ratio at about 4:1. Participants will have email access to the trainer
3 months post training for any questions on implementation issues.
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Who Should Attend

RCM is a team activity. It needs operators, technicians (mechanical, electrical and instrument disciplines) and specialist support
staff (rotating machinery experts, corrosion engineers, designers etc.) to participate in it. Ideally, sponsoring companies should
end delegates in teams of 4 or 5, with an operator, mechanical and instrument staff, and a support engineer. Other disciplines
can be added to suit the nature of the industry and the kind of failures they experience.

Each participant will also receive a copy of “Effective Maintenance Management — Risk and Reliability Strategies for
Optimizing Performance” published by Industrial Press Inc., New York, is now in its third print run.

There is a separately book-able introductory 2-day workshop where the RCM process will be discussed in sufficient depth to
gain a good working knowledge. There will be a number of short exercises and one brief RCM exercise.

Those who seek a higher level of proficiency will continue into the 3" day master class. The 3 days will feature a detailed case
study on a plant sub-system. This is a simulated exercise, giving participants hands-on experience. Participants will then learn
about implementation and measurement of results. From here participants should be able to justify RCM to senior
management and get an RCM initiative started in their Company.

You may also be interested in

January Date Level Venue
Maintenance of Electrical Equipment in Oil & Gas Installations with Jim Wardhaugh 16-18 Basic KL
March Date Level Venue
Design & Operations of Coal Fired Plant Operations 26-30 Basic - Intermediate KL
Gas Turbine Operations — Simulation based 26 - 30 Basic — Intermediate BKK
April Date Level Venue
Waste to Energy Power Generation Operations 23-25 Basic BKK
July Date Level Venue
Combined Heat and Power & Co-generation 20-22 Basic KL
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Course Outline

Introduction Programme

DAY 1

Introductions, expectations, house rules

Business Drivers and Maintenance

Piper Alpha video and discussion

Quantitative and Qualitative Risk

Historical background of RCM; the birth of risk

based tools

Functions, Block Diagrams, Functional Failures

Evident and Hidden failures, Failure Modes

Exercise on Evident/Hidden failures

Histograms, Probability Density Function, Failure

and Survival

10. Probability, Reliability-Exercise — computing
Reliability Parameters

11. Summary and post-course assignment
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DAY 2
|

1. Recap of day 1, clarifications on post- course
assignment

2. Exercise — computing Reliability Parameters

3. Local and System Effects, Consequence

categories

Exercise — Consequence Category selection

Applicable, Effective and Cost-Effective Tasks,

Logic charts

Exercise — Kettle example

Sources of data

Selecting RCM Projects and Pilot studies

Review of course, Q & A, closeout. Post- course

assignment for advanced course participants
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Advanced Programme to Complete the
Programme

DAY 3
-

Eal A

Recap of day 1 & 2, clarifications from post-course work
RCM Exercise

Case Study description, rules

Syndicate work in breakout area, Functions and
Functional Failures

Syndicate work in breakout area, Failure Modes, Effects,
and Consequence Categories

Case Study and Failure Characteristics analysis

Review of case study, post-course work

DAY 4
|
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Clarification and review of post-course work

Case Study, Failure Characteristics analysis, contd.
Case Study, Maintenance strategies

Closeout of Case study and discussion

Flight UA-232 Video and discussion

Task bundling, preparing maintenance routines
Managing Change, the bereavement curve
Review of case study, and post-course work

DAY 5
.

8.
9.
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Recap of progress, clarifications on post-course work
Implementation of RCM results,

Execution Compliance and Quality

Measuring results

Justifying RCM work, making a Case for Change
Report writing

Other Reliability tools: RBI, IPF, FCA, FMECA, RBD,
Modeling,

RCA: where RCM fits in this suite

Software applications for RCM

RCM Facilitation and support

10. Summary and Closeout
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Your Expert Faculty
V Narayan

V. Narayan retired from The Royal Dutch Shell Group of Companies in 2002, after a distinguished career in maintenance and project
engineering. He has taught the subject of RCA to about 1000 people, spread over the UK, Gabon, Nigeria, The Phillipines and Brunei

As the Head of Maintenance Strategy Group, Shell UK Exploration and Production, he was involved in the following assignments

f

f
f
f

Created a new process and authored a standard to build in Reliability into new Projects. This process, called ‘Operations in Projects’ is
now extensively used in all major Shell Projects. This clear Business Process enables Shell to maximise Life Cycle Net Present Value by
designing lean Plants with high Reliability.

Created a comprehensive Reliability Database, using failure records from 15 Offshore Platforms over a 17 year period and applying
Weibull analysis. It includes a Relief Valve Database analysing some 14000 test bench records, as well as one for Gas, Heat and Smoke
Detectors.

Managed the Internal Consultancy Services and later extended it to other Shell Companies as Head of Shell’s Centre of Excellence for the
E&P sector. Provided Training and Consultancy Services to Shell Companies in Brunei, Philippines, Argentina, Australia, Gabon, Nigeria
and Oman.

Was the Custodian of Shell Standards relating to Maintenance Strategy.

Was a regular lecturer in RCM at the Shell Training Centre in Holland, conducting 14 sessions over an 8 year period.

Carried out a Maintenance Review of Shell Gabon’s Qil Production Facilities,

As Maintenance and Reliability Adviser, Shell International, The Hague, he was involved in the following
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Created Shell’s process and Performance Indicators, for Bench-Marking Maintenance Performance of Refineries and Gas Plants. This
methodology is still in use today.

Carried out a Maintenance Audit of Woodside Petroleum’s LNG Plant in Western Australia.

Coordinated the Shell Group Refineries participating in the external Bench-Marking studies conducted by Solomon Associates Inc.
Facilitated a major Root Cause Analysis at a Shell Chemical Plant in The Netherlands.

Carried out a review of a major Shutdown execution at Pernis, the largest Shell Refinery, identifying significant improvement
opportunities. Many of these are now embedded in their planning process.

Carried out an audit of the Planning of the largest Shutdown at Shell’s Stanlow Refinery.

Was a founder member of the Shell MERIT team, which made major improvements to Refineries’ maintenance performance. Shell now
sells this process to third parties.

Identified best practices and opportunities for business improvement in fields of reliability, maintenance, inspection and projects in Shell
Refineries, and Gas Plants.

Created and edited Shell’s Reliability Newsletter promoting best maintenance and operating practices and techniques worldwide.

He has published many articles and presented papers at International Conferences. He has worked in the upstream and downstream Oil and
Gas Industry sectors to the Pharmaceutical Industries. He has worked in several countries and cultures, including Saudi Arabia, India,
Malaysia, Netherlands, and the United Kingdom. His book entitled Effective Maintenance Management —Risk and Reliability Strategies for
Optimizing Performance was published by Industrial Press Inc., New York in April 2004, is now in its third print run.
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RELIABILITY CENTERED MAINTENANCE
27 FEB — 2 MARCH 2012, KUALA LUMPUR, MALAYSIA

Early Bird .
Online:
Www.poweredgeasia.com

2 Day Email:
Introduction SGD $3950 SGD $4150 SGD $200 info@poweredgeasia.com
Programme Phone: (65) 6747 0775
Fax: (65) 67478737
5 Day Full SGD $4750 SGD $4950 SGD $200

Programme
ATTENDEE DETAILS | You may also be interestedin |
NBIME ettt ettt et b e sttt ae e e st e saeen JOD T et e

V Introduction To Clean
T e e et e et e eb e e eenate e eareeeareas EM@IL ottt ettt e ete e e ereeete e eraenans Coal Technology
) V' Introduction to Power
NBIME ettt sttt ettt sttt b e st e btesae et sate st ne JOD TIEIE oo e Systems
=] PO ST SORU SRRSOt EMIL ottt et et sttt raesae e
V' LNG Fundamentals
NAIMIE oo e e e e e e e e e e e e eeeeeeeee e e e s anaararrarrereraeeeeeenan JOB TIEI@ et e V Fundamentals of Power
Tl ettt ettt ettt ettt ettt ettt te et se s eae e etennasene s ene EMAIL ettt ettt ettt ettt et ae et e Generation
NBITIE ettt ettt JOBHIE vt ettt et | BRINGYOURTEAM!! |
=1 OSSOSO EM@IL ettt ettt ettt e e ete e e ere e ebe e ereenaren Send 4 team mates and the
5" attends for free

NBIME ettt ettt st e b bt e st e et e et e saeenre e JOD TIEIE oo e
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POSTCOTE vttt sttt et e ae st nteens COUNEIY ettt ettt ettt sttt ettt st et e st e s besbesbe e b e e saeebesnbenbean
Tl o FaX 1ttt e
Save Up to 20%
PAYMENT METHODS} When you bring this
By Cheque/ Bank Draft: Make Payable to Asia Edge Pte. Ltd. A A
training to your site.

By Direct Transfer: Please quote AE1 with the remittance advise
Account Name: Asia Edge Pte. Ltd. To find out more call

Bank Number: 508 Account Number: 762903-001Swift Code: OCBCSGSG 65791288
All bank charges to be borne by payer. Please ensure that Asia Edge Pte Ltd receive the full invoiced amount.

PAYMENT POLICY]|

Payment is due in full at the time of registration. Full payment is mandatory for event attendance. | agree to Asia Edge Pte Ltd. payment terms

CANCELLATIONS & SUBSTITUTIONS|

You may substitute delegates at any time. ASIA EDGE PTE LTD does not provide refunds for cancellations. For cancellations received in writing more than seven (7) days prior to the training course you will receive a 100% credit to be used
at another ASIA EDGE PTE LTD training course for up to one year from the date of issuance. For cancellations received seven (7) days or less prior to an event (including day 7), no credits will be issued. In the event that ASIA EDGE PTE LTD
cancels an event, delegate payments at the date of cancellation will be credited to a future ASIA EDGE PTE LTD event. This credit will be available for up to one year from the date of issuance. In the event that ASIA EDGE PTE LTD
postpones an event,

delegate payments at the postponement date will be credited towards the rescheduled date. If the delegate is unable to attend the rescheduled event, the delegate will receive a 100% credit

The CPD Certification
Service
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