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Introduction;
« Established in 1992

« Specialized in the field of activities
related to MV & HV

« Helped in creation of local expertise in
the MV & HV network maintenance,
testing, repair of cables, switchgear and
transformers.

« Workshop to repair the MV circuit
breakers and relays by specialized
engineering office and panel boards
factory @ Riyadh in the year 2000

Contracting Di
« Turnkey projects for substations

« Testing & commissioning of substations
up to 360 KV

« Installation of HV equipment

« Protection modification and operating
of electrical systems.

sion

29l waley ologll duasasiill &

Lrs Il ooyl gias
Electrical Relays Specialist Factory for Panel Boards

Engineering Office:
+ Complete design of new substations

« Short circuit studies & protection co-
ordination

« Drafting schematics on EPLAN 5.0
software

« Studies carried out by ETAP 5.0
software

« Provide technical consultations

Maintenance Division
« Overhauling of MV switchgear

« Calibration & maintenance of protec-
tive relays.

« HI-Pot testing of new & old cables

« Fault location & MV cable repair

« Preventive maintenance of transform-
ers, reactors, RMUS etc

« Repair of circuit breakers & relays

Specializes in Manufacturin
« Distribution panel boards
« Package substation up to 2500 KVA

« Motor control center

MV switchgear 13.8KV up to 2500 Amps

« Retrofitting of old MV switchgear & CBs' using vacuum circuit

breakers

\\\l\l

Commercial Division
« Agent for VA TECH Reyrolle ACP Ltd. (UK),
one of the worlds’ major manufacturers of
relays, control & protection devices.

« Agent for automatic electric (India),
manufacturers of Instruments, CTs & VTs

« Agent for TAVRIDA (Russia), Manufactur-
ers of MV Vacuum Circut breakers

« Agent for DECOMETA (Belgium), manufac-
turers of heat exchangers, reactors, pres-
sure vessels, industrial piping, Tanks & Silos

« Supply a variety of electrical equipment

and matls.

HEAD OFFICE
PO. Box 101709
Ryodh 11665
KNQaom of Soud Aaa
009661-4727902/4724.
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Name & Surname:
Nationality: Date of Birth:
University Degree:
Speciality:
University / College:
Graduation Date:
Company's Name:
Position:

Field of Interest:
Country: City:
P.0.Box: Zip Code:
E-mail:

Phone:

Fax:

Mobile:

Dear Sirs/ OMAINTEC,

1 would ike to become a member of the Insitute, my personal
information being stated above, for () years. Please find
attached a bank check / transfer of ) $US to the order

of OMAINTEC, on the account no. (46100783200), The Saudi
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Memebership Application
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National Commercial Bank, Mazeraa branch, Beirut - Lebanon £V VAYY- )
Name Date Signature
POBox 14/6647 - Beirut 1105 2140 - Lebanon - Tl + 961 1 650 741 - Fax: +961 1651 372
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The First Symposium
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To maintain the value of your investment or property is he investment itself, Whatever the size of
your investment or property, it should be preserved and maintained. Saudi Oger are the specialists capable of

managing, operating and maintaining your property / investment to the highest world standards. Never mind the
complexity of your investment we will make its growth our first concern. This has been provided through the years

with an impressive list of our satisfied customers.

e —— -
SAUDI OGER LTD.
V)

saudioger.com
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Alignment Tip

Sloppy Couplings/Backlash

If you have worn couplings, or couplings with a lot of backlash, consider switching to Pass Mode measure mode for un-
coupled shafts (if your laser system possesses this feature) to minimize any potential torsional play effect on your read-
ings, even though you are still coupled up and turning the shafls together.

Tip provided by LUDECA, INC

ALIGNMENT * VIBRATION * BALANCING

htp://www.ludeca.com

Tel: 305-591-8935

Vibration Tip

Beware of incorrect sensor mounting

If you are taking demodulation, enveloping, PeakVue, shock pulse, spike energy, HFD or any other measurement that
utilizes high frequency vibration, it is essential that you have clean, solid contact between the machine surface and the
sensor. Whereas normal vibration spectra and waveforms utilize data below 5 kHz (typically), the methods listed earlier
utilize vibration signals above 5 kHz and can extend up beyond 10 kHz. Unless you use a clean, flat, rare-carth magnet on
a clean, flat mounting pad; or better et a stud mounted accelerometer; the high frequencies will be attenuated. The result
of poor sensor mounting is that you may ot receive an early warning of the fault condition, and your readings will not be repeatable.
Tip provided by Mobius

Tel: 206 842 8721

hitp:/Awwnlearninteractive.com

Reliability Centered Maintenance (RCM) Tip
How to Measure a Successful RCM Effort
Reliability Centered Maintenance is powerful reliability tool, its’ also a tool that takes time and resources to complete.
Because of this, RCM should only be applied where it will deliver a return on you investment in one or more of the
following areas:
1. Improved Overall Equipment Effectiveness (OEE)
« Increased Good Product Produced
« Decreased Operational Losses
+ Decreased Quality Losses
+ Decreased Speed Losses
2. Tmproved Health and Safety
« A Decrease in Reportable Incidents and Accidents
« A Decrease in Spills and Emissions
* Reduced Risk in Employee, Citizen Health Issues
‘The best news is, all of the above listed items are measurable. Use the measures to select candidates for RCM by first
identifying you critical assets and then applying the measures. Prove the success of your RCM effort by continuing to
‘measure the assets performance following implementation of your tasks. Successful RCM efforts are proven RCM efforts!
Tip provided by Doug Plucknete
Reliability Solutions
Tel: 585-349-7245
hitp:/fwwwreliabilitysolution.com
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Revisiting Return on Investment for Maintenance/Asset

Management Improvement

An iPresentation Tutorial by Terry Wireman, GenesisSolutions

As organizations progress from reactive practices to Best Practices "in their maintenance/ asset management, the
return on investment for the transition becomes scalable. In the beginning organizations focus only on their
maintenance function, but as they mature, they refocus on the impact of maintenance and the resultant increase in
asset productivity and performance. This change of focus defines the transition from maintenance management to
asset management. The return on investment for mature organizations needs to be clearly understood. Join noted
Maintenance Expert and Author, Terry Wireman for a 39 minute iPresentation Tutorial on Understanding Return on
Investment for Mai This ion is based on i ion that was
provided by GenesisSolutions & Reliabilityweb.com in 2004. This upd: i material showing how
business leaders are beginning to view the maintenance/ asset management function within companies.

Sensor Tip

Vibration Sensor Selection

Machinery vibration monitoring programs are effective in reducing overall operating costs of industrial plants.
Sensor selection and installation is often the determining factor in accurate diagnoses of machinery condition. Three
parameters representing motion detected by vibration monitors are displacement, velocity, and acceleration.

Selection of a sensor to velocity or depends on the frequencies of interest
and the signal levels involved.

Accelerometers represent the best choice for permanently installed sensors for dynamic data. They are used with the
portable analyzers that are part of a plants’ vibration diagnostic program. Accelerometers will provide a signal that
has better frequency coverage than either displacement or velocity transducers.

The portable analyzers are often used to take the acceleration signal and convert it to a velocity signal for analysis.
Velocity sensors were in common use many years ago as they were casier to use than accelerometers. However, the
modern IEPE accelerometers have become more rugged and less expensive than velocity sensors.

For of sensing eddy current proximity probes ar the sensor of
choice. While they are much more expensive to purchase and install, they provide data about the shaft motion that
is important to turbomachinery engincers and operators.

Modern accelerometers are hermetically sealed, operate to 250° F, have no moving parts, and can be expected to
operate reliably for more than 10 years.

For more information on choosing vibration sensors, read Wilcoxons’ Technical Note 16: Sensor Selection. "This
Tech Note from Wilcoxons’ extensive online Knowledge Desk explains in detail the many considerations for
maintenance professionals selecting vibration sensors.
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gz 9\l j0igo

TR
[PV v
Date Description Country
3rd Middle East Testing T3
27-30 Nov 2005 Corference and Exhibition Convention
www.engineer-bh.com/ndt/ Centre, Gulf
Hotel, Bahrain
GUlF ninth Engineering Forum Crowne Plaz
12-14 Dec 2005 www.mohandis.org How Kingdom of
7 TNNOVATIVE NANOSCALE APPROACH TO okmawa, Japan
9-14 Jan 2006 DYNAMIC STUDIES OF MATERIALS
Fi ipal Action Conference Crowne Plaza
24-25 Jan 2006 www.mohandis.org

BIOENERGY I: FROM CONCEPT TO Tomar, Portugal
5-10 March 2006 COMMERC(N. PRODUCTION

engmnfml\ org
£ INTERNATIO oN Spoleto, Tealy
7-12 May 2006 BOILING NEATTRANSFER

w nfintl.ore
STRUCTURE AND MECHANICAL PROPERTIE: Beijing, China)
29 May - 02 June 2006 | OF NANOSTRUCTURED MATERIALS 1T (H. Van
www.engconfintl.org
INTERNATIONAL CONFERENCE ON Barga, Ttaly
” TRANSPORT PHENOMENA IN MICRO AND
11-15 June 2006 nooeucss
wwi engconfintlorg
‘GEOHAZARDS: TECHNICAL, Lillehammer,
18-21 June 2006 AND SOCIAL RISK EVALUATION Norway
wwr engconfintl.org
ADVANCES lN CEMENT AND CONCRETE X: Davos,
2-7 July 2006 SUSTAINAB Switzerland)
it

7th In!lrnalmnal conference of green New York, USA
16-190ct.2006 | squares.
GIS Oonf;mnu & Exhibition 2005 Doha, Qatar

14-16 Nov. 2006

il GLakinl sl SR TE sl saoll | Cairo, EGYPE
14-17 Nov. 2006 poually

i
19-21 Nov. 2006 s Cloleall ) 01 bl a5 | KRoar, KSR
Sl 99
Date Course Place |
Fundamental SKIls of Management/Leadership | Dammam,
05 Nov 2005 | o0 skills of Dammem,
12 Nov 2005 | Maintenence Planning 3 ool Dammam, _
om Saudi Arabia
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A bluepint for change

Dennis McCarthy: ‘We set out o rise Nick Rich: ‘That's right, I feel that we've set out
understanding of what i possible so that managers a practical route map to help the reader to evolve
can select the right technique for their current their production system, management approach
position on the journey to world class. You can and learning processes so that they connect up

always do better but I think we have achieved that. with the strategy of the business.

When developing your improvement process do -
1. Setand sell a vision.
2. Take an ‘end to end’ perspective when setting improvement goals, improving the
process as a whole will achieve far more than any individual department could
achieve on its own.

3. Use hard data to define where the weaknesses are. Don't rely on gut feel.

4. Be prepared to learn and involve all employees in developing improvements.

5. Start with a pilot area and be prepared to invest in the future (don't look for
immediate returns.

When developing your improvement process don's
1. Let past failures get in the way.
2. Blame anyone for the current performance.
3. Set off without a business case.
a.
5

Become dependent on consultants for programme leadership.
Stop trying to improve until it becomes a habit, then you won't be able to stop.

What you get with Lean TPM.

1. An’end to end' business-led ble of delivering strategi

2. Clarity of top-down and bottom-up continuous improvement roles and accountab

3. An organisational development process to challenge li
a lasting culture of continuous improvement.

4. “The recipe for getting in control of operations to deliver low inventory, stable,
high flow operations.

5. Practical tools and techs
levels of capability.

ies
ing behaviours and to develop

ques to build on this and break through to world-leading

But remember that Lean TPM -

1. Is nota ‘silver bullet’solution to shop floor problems

2. Will require changes in outlook at all levels of the organisation.

3. Is most successful when it is driven by clear strategic level thinking.

a. I make slow progress without the active participation of all functions.
5. Will impi i

p: g

“This paper is based on extracts from the authors' recently published book ‘Lean TPM, A Blueprint
Jor Change' and is available from Conference Communication at a cost of £55. The book can be
ordered cither from or by telephoning 783111,
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A bluepint for change

| 0 improve effectiveness. Effectiveness means
doing what you plan to do. High effectiveness
results in increased capacity. If you can sell the
increased capacity, the benefit to the bottom line
is around five times that achieved if you cut head
count or aim to run less hours. Some managers
complain that they are in a market with no
potential for growth. If this is the case, the future
of the company is assured in that it will either
Jail or be acquired by a competitor. Even where
the plant is one of a number in the company,
management cannot afford to turn down the
potential productivity gains provided through
growth. This is why the Lean TPM treasure map
(see Figure 1) extends the traditional loss and
waste target areas to include Logistics, Planning,
Customer Value Management and New Product
| Development activities. In doing so it provides

| the necessary systems or ‘end-to-end" approach to
| seting improvement priorities”

is an important part of the Lean TPM

toolbox. It is central to the task of reducing
management firefighting and achieving

low inventory, high flow, stable operations.
“This releases specialist and management
resource from day to day problem:-solving

in order to break through to the second

stage improvement process and optimised
operations. In their book they have set out
how this can be used as a delivery mechanism
for winning strategies. It is not just a marriage
of operations and maintenance under a
supply chain banner. Itis a way of aligning
all functions under a single change agenda.

The synergy created by combining the
two well known methodologies, Lean
Manufacturing and TPM, delivers a top-down
and bottom-up partnership capable of guiding
organisations to deliver market leading
capability. Leading

the customer agenda

Supply Logistics Transformation | Customer Value is the holy grail of
Chain Business Planning Design Losses Future =
| [ Flow Management | optimisation Losses Current usiness strategists
butis a moving
target. The relentless
———— | increase in customer

Door to ion| linati
Door Supply Loss Expediting Plan
Losses. Ancillary Ops Process Flow Cost of Quality| e
that only those
[AFa]-[AFa]- [AFa] with the highest
operational
Availability | performan Quality capability can hold
Eqmnmm * Breakdowns' |+ idling and minor stops | * Rework and that position for
sses * Set up and Reduced speed losses defects.
adjustment » Start up losses

Figure 1. The Lean TPM treasure map

Nick and Dennis are both passionate about
the importance of leadership. This comes

| over in the book in a very practical way, using,
examples from their extensive experience of

| helping organisations and managers to deliver
real improvements. Change management

a practical set of
tools and techniques
based on the

ience of those organisations who have

exper
done so - organisations who continue to do
50 10 keep their competitive edge. So what do
the authors feel they have achieved in writing
this book?
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A bluepint for change

4 Dennis McCarthy
DAK Consulting

4 Nick Rich
Cardiff University
Business School

LEAN

e 7

ABLUEPRINT FOR CHANGE

One of the
is that

principles of conti
is continuous. s this really necessary? Surely when

something broken is fixed, or bottlenecks are removed, that's the
end to it! Not so, say the authors of the new book, ‘Lean TPM".

Nick Rich explains. ‘It i like
peeling an onion, each layer of problems
Solved reveals another layer of waste
which can be removed to the benefit

of the business. For example, in lean
production we target seven ke areas of
waste. These are the things experience
tells us influence the rate of workflow
through the transformation process. As
we improve flow; we can reduce lead
times to the customer and provide a
service that is more flexible to late
changes in demand. To make this
happen, order processing, sales and
inbound logistics will need to change

the way they work. Once this
is achieved, we might work
with key suppliers so that

they make deliveries direct

o the production line. This
will probably mean improving
quality systems as well as
purchase order controls. This
will further improve flexibility
and customer service as well
as reduce costs. Reducing
waste to improve efficiency
doesn't happen over nigh. It
takes discipline and focus to
get the system, approach and applied
learning processes connected up with the
strategy of the business. Unfortunately,
‘many companies grab techniques to deal
with specific problems and end up with
pockets of improvement which do not
necessarily deliver botto line benefits.
They run out of steam or become
disillusioned with the whole idea of
continuous improvement.

Nick’s co-author, Dennis
McCarthy, agrees. ‘For example,
Total Productive Maintenance (TPM)
has always suffered because it has the
word maintenance in the title. Many
companies have grabbed this to reduce
their maintenance head count. It is
possible to achieve short term gains
doing this but the best you can hope for
with this approach is that equipment
does not get any worse. Improving
equipment and processes to achieve zero
brealdowns is a realistic and achievable
‘goal but only if the full TPM toolbox is
deployed. Let me explain.

The main strength of TPM is its ability

(O IE=1XaTx! —
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Improved CMMS and Asset
Management Systems -

od mai CMMS or
EAMS can get close t i i

istobe

¥
the best at maintaini

Trust: How much time and money is wasted
because of the lack of trust?

@ Are CMMSs, and particularly EAMSs, in
your organisation to provide effective
maintenance and asset management tools?
Or are they there to check on each employee
as1t0 the value of his work and the dollars he
costs?

As an employee do you trust your managers
and i ion you

‘managing and

using your company’s assets it requires good
leadership. In terms of a CMMS or EAMS this
‘means you need someone at the top of your
organisation who will champion the selection,
implementation and on-going use of the
CMMS or EAMS.

Hugh Blackwood of Alcoa's Mt Holly plant has
stated" that good leaders -

« Create a sense of urgency - this is not
of month’.

input to the system in a fair and reasonable
manner?

As an employee how often do you fear
reporting the truth to your CMMS? Without
trust, when in an atmosphere of blame and
penalties, we use the CMMS or EAMS to play
games.

“Underworked - you must be joking. Just
look at my daily job sheets — I have been busy.
every hour of every day for the last twenty
years’ (Must be great planning 1).

= ‘Iam pleased to announce
that this team has attained
s new performance
targets’ (But nothing has
actually changed! ‘Hey,
what percentage figure do
Yyou want? We will supply
the data that will produce
that figure for you”)
“Last quarter this team
recorded the lowest

Mainec

backlog figures for this
SR e o
used this as

1968

Labib A, CMMS, black ol o

evidence our team is over-
resourced and has moved

: Maineence Tl
February 2004 two of our guys to another

. Blackwood 1, i team.” (I wonder just how
e e high those backlog figures

onal Maintenance Management
Conference, Austalia 2002

will be in the future!)

* Understand the plan so that it can be
shared with others.

Communicate with the people they work
with (ie. ‘walk the talk').

Encourage people into broad-based
action.

Focus - they begin generating short-term
results.

* Lead - success depends on it!

Itis clear that successful implementation of a
CMMS or an EAMS is heavily dependent on
people issues.

rking in a continuous flow manufacturing
environment, I've witnessed tens of millions
of dollars in capital investment at our facility
over the past four years. We are now dutifully
equipped with all the latest bells and whistles,
from automation to expanded PLC control and
process monitoring. However, we still cannot
track downtime causes, perform root cause
problem solving, locate spare parts, or follow
standard work practices. Because of this, we
continue to flounder. °We've been given a
Corvette but have yet to get our driver's license!

Editorial letter, Maintenance Technology,
October 2000.
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But do they lead to success?

= Ratios of work issued to work
completed.

Access rates to the various CMMS
modules by maintenance personnel.
Quality standards for mai

history data.

‘The maintenance planner: I may be old
fashioned but I tll believe that in medium-to-
large maintenance groups the key to success is
a full-tme dedicated and motivated planner. A
poor quality planner will be a major source of
dissatisfaction whereas a good one should be

a salesman for the CMMS or EAMS and a key
motivator for others to work with the system
rather than against . If you speak with the
planner and he or she is whinging and com-
plaining about the CMMS you have no hope of
higher level success.

People issues
‘The final and most important set of factors is
shown in Figure 6. These ‘people issues’ may
contribute to great success in using CMMS
or EAMSS or, conversely, may create great
dissatisfaction.

T —

Figure 6 People issues.

“The first two factors, viz. Recruitment and.
Peaple Resource Levels, require little comment.
If your organisation has recruited well

then your group of motivated team players will
‘make your system work well (even if it is a pig
of asystem). If, however, your organisation has
recruited badly (with a poor work culture and.
‘don’t give a damn’ mentality) then even if you
have the best CMMS or EAMS in the world it will
never be successful.

Similarly, if you have insufficient maintenance
personnel the people are pulled off PMs to attend
10 failures, which lead to more failures and fewer
PMs - the downward spiral to fire fighting, The
'CMMS or EAMS will help make better use of
your limited people resources. It will also help to
identify the extent of the problem (incomplete
PMs, backlog levels, etc.).

Teams: I am a fan of teams whether they are

motivated team players are great. They can bring
togetherall of those true motivating factors of
Herzbergs (see Figure 4[a]). In high level teams
itis very much the team members who not only
collect history for the CMMS but will also be
using the history for improvement strategies. They
recognise the value of the CMMS as a management
and decision making tool that they interact with
every day.

A US company, Advanced Software Design, stated
the following -

“For a product to be fully and willingly utilised, it
must offer value to the person who must enter
date; satisfying management's information needs
s not adequate reason to ensure diligent usa

of the product. Value to the technician/craftsman
invariably falls into one of several areas, viz.

It makes their job easier.

It allows them to do their job better

It reduces tedious tasks.

It makes their job more interesting.
Itincreases their value and therefore their
probability of future higher earnings'.




Improved CMMS and Asset
Management Systems -

« Training ground"
and people were more involved.
Management had continually shown

its support and desire to meet, where
possible, the individual needs of everyone
who used the system, e.g. design for
individual problems.

Problems were diagnosed and corrected as
soon as possible.

Itis clear that successful implementation of a
CMMS is heavily dependent on the folloy
human fcors sues -
Adequate consideration of human factors.
Involvement of persons affected by the
new system in the design, specification
and implementation process.

The provision of adequate training for all
levels of personnel in the system objectives
and system operation.

Using the CMMS or EAMS

Functionality and support for the CMMS: As
with the selection and implementation process
the poor functionality of the CMMS or

and poor support for it can be a major source
of dissatisfaction. However, as long as the
functionality and support are reasonable the
dissatisfaction will generally be overcome. Very

USING THE CMMS

T

Figure 5 Using the CMMS

8 ind support can start (o
contribute to motivation but does not play a
major part in this. It will not necessarily lead you
10 excellence in maintenance.

Consider one of the most recognised sites in the
world for excellence in maintenance planmng
and maintenance management. Their CMMS was
adequate for more than ten years i
the best in terms of functionality and ease of
use. You can be the best even if you do not have
the best CMMS or EAMS. Their path to being the
best lay in using the remaining factors shown in
Figure 5 plus those shown in Figure 6.

Clearly defined and policed rules of use:
Involving as many people as possible in defining
the structures, systems, use and responsibilities
and then sticking with the chosen methodologjes.
For example ~

“All maintenance requests must be
documented before job start. Even urgent
‘work will require the creation of a ‘quick
work order’ prior to work on such jobs'.
production area will have a
maintenance co-ordination meeting
each Wednesday, in this room, involving
these people. The group will discuss
planned preventive and corrective work
for the following week. The production
department cannot, at any point beyond
that meeting, refuse access for agreed
planned work, except in the case of clear
emergencies, and only then if such
refusal of plant access is in writing from
production management'.

In short, set the rules and make sure those rules
are followed.

Monitor and review: Ensure there is a system
in place to monitor CMMS usage and the results
or achievements made via the CMMS. Again, set
a regular review process and review period. Set
performance parameters for the CMMS relative to
its use and outcomes. For example ~

[(oR = o FR—



But do they lead to success?

Factors thatlead to Factorsthat ead to
‘xtreme dissatisfaction extreme.

Percentage Frequency Percentage Frequency

50 40 30 20 10 10 20 30 4

= Were maintenance personnel actively
involved in the selection process? /t's not
very lkely.

Is the training on these difficult-to-use
systems going to be easily achieved? No.
Are your maintenance personnel going to
be motivated to contribute enthusiastically
to the implementation process of this
imposed system? /t's not very likely.

Is this system going to be a source of
dissatisfaction? Very probably.

Such systems will tend to be a major source
of dissatisfaction within your maintenance
force.

statis workfc
| securiy]
In i ful i
Sources of Dissati i of a CMMS the for their success

Figure 3(b) Herzberg’s motivation and hygiene
theory - sources of dissatisfaction

Applying motivational theory to the use
of CMMSs and EAI

Selection and implementation of
maintenance management systems

‘The failure to properly select and implement

a CMMS is often caused by paying insufficient
attention, during this process, to human factors.
‘The way we select and implement a CMMS or
EAMS can be a major source of dissatisfaction
(see Figure 4).

Consider the following extract from a recent
paper by Labib’.

‘It appears that there is a new breed of CMMSs
that are complicated and lack basic aspects of user-
friendliness. Although they emphasise integration
and logistics capabilites, they tend to ignore the
fundamental reason for implementing CMMSs, ie.
reducing brealdowns. These systems are difficult to
handle by either Production or Maintenance. They
are more accounting- or IT-oriented rather than
engineering-based:

= Are such CMMSs chosen to meet
maintenance objectives and to meet the
needs of maintenance personnel? No.

Figure 4

were as follows -

« Forward planning, which meant that the
project was not going to be forced on to
the personnel involved.
The personnel were asked for opinions
and ideas, and at all times were involved
in the introduction.
Section heads were kept well informed of
progress.

raining was conducted in a manner which
helped people accept the change.

TON & IMPLEMEN

T
T

Selection and implementation of a CMIMS
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Improved CMMS and Asset
Management Systems -

or keying, into the data-logger, numbered = Those with bar-code reading facilities are
codes from fault or response ists; used in a stores environment, and used by
. Somacanie e e mant the tradesman as a means of recording his
Probea Tor temperatie) pressire) arrival at a particular asset and linking that
vibration levels or electrical measurements; ~ asset toa maintenance activity.
= At the end of a day of inspection activities
the information can be transmitted to PAI
the main CMIMS by direct line, radio or WE NOW HAVE GREAT SYSTEMS
telephone. WHERE ARE THE GREAT RESULTS?
= They may also be used in conjunction Even with modem CMMSs and EAMSs we sill
with a GPS which, for widely distributed  find that there are implementation failures, or
assets (roads, power poles, etc.) or for perhaps that the impressive range of functions
mobile assets (long distance haulage s under utilised (the expensive electronic fling
vehicles, etc.), may be a very useful facility,  cabinet). These improved systems, while perhaps
enabling accurate location of the pointat  helping to create satisfactory performance in
which maintenance is being performed  managing maintenance, do not necessarily lead to
or the point at which a fault is being your maintenance organisation becoming among,
reported. There are also Palm devices that  the ‘best ofts kind. What leads to dissatisaction,
link graphi ion Systems don or success in
(Giss) and provide GIS displays, maps, etc.
= Plant operators may use machine or wall-  Motivational theory
mounted data loggers to considerably Letus first examine one of the better known
improve the quality of data, and the speed  theories on motivation, Herzberg's Motivation
of data collection (e.g. for downtime data  and Hygiene Theory'. Herzberg considered that
e ol the factors shown in Figure 3(a) - Achievement,
Recognition, Work Itself, Responsibility,
Growth -
‘The factors shown in Figure 3(5) are the hygiene’
ich if not up to a certain level or
Factors thatead to Factors that lead to standard cause significant dissatisfaction. However,
e sty guenz el once those basic needs or standards are reached
i those hygi i
S0 40 30 20 10 0 10 20 30 40 50% | ;5 on their own, create significant or sustainable
|Achievement ] levels of motivation in the workforce. So if we
 Irecogniton—— create an interesting and varied work environment,
where we are proud of what our work group is able
[ jwerkiaiis 10 achieve, then this is a situation in which the
T~ |RespongiBliy workforce i likely to be motivated.
Among the hygiene factors ‘Salary often
[ arowth generates questions of motivation. If our salary is
5 already at a reasonable level (and therefore not a
True Motivators source of major dissatisfaction) and we rec

big increase in salary it may generate motivation
Figure 3(a) Herzberg's motivation and hygiene fora short period but we quickly accept the new
theory: the motivators salary level as the expected norm and it then is
nolonger a motivator.

[(CRF= Ko INR— frem——




But do they lead to success?

= ‘While our ability to control specific transactions
and work flows through information technology
continues to increase, how effective are we at
‘maling tactical decisions based on the mounds
of data we collect? Information may be an asset,
but in copious quantites it can li

they willcirculate it to appropriate suppliers. The
suppliers reply to the portal operator who forwards
the responses to you for consideration. When

you decide on the best supply contract, you place
your order though lhe portal opmﬂvrand thisin

decision-making process. We might be impressed
by the number of reports and inquiris within our
enterprise applications, but can we effectively use
these tools? Despite all their underlying data, do
our applications present the information we really
need in a manner that we can effectively use in
our decision-maling processes?”

Tom Singer, Principal, Tompkins Associates’

= “Whatif the loop could be closed - what if your
Jactory-floor could ‘alk back’ to your CMMS
in real time? This is the essence of predictive
‘maintenance or condition-based monitoring, and
the future of asset management and CMMS,
Using the data inherent in almost all
plant-floor automation and control systems,
coupled with advanced Condition-Based
Monitoring (CBM) technologies you can
transform the CMMS into a truly responsive
predictive maintenance system (with) -
Computerisation of maintenance scheduling,
spares procurement, plant equipment databases
and 50 on, using leading CMMS technologies.
Automated data collection: reducing laborious
and costly routine data callation by drawing-
data straight from its factoryloor source.
CBM: applying advanced CBM schemes to
protect investment in major plant items.’
Rockwell Automation,
“Towards predictive maintenance - Listen to
the factory floor"

= ‘Internet companies are investing millons of
‘pounds and dollars building virtual market places
called portals. There are industry specifc portals
and general portals but they all operate in much
the same way. f you wish to send out a tender
10 a number of suppliers then all you need do is
Send the tender to a portal you subscribe to and

d in
cking o th s competie dl D
Philip Taylor, Commercial Director,
Engica Technology Systems”.

Communication, data collection, and
data transfer

Barcoding - of parts, work instructions,
personnel, equipment and tools. This allows
less paperwork and data entry workload,
provides more accurate reporting, and can be
used to verify the time and date of an activity.

Stick-on memory buttons - small stainless-
steel-encased electronic buttons provide an
alternative o bar-coding that can be used in
wetand dirty environments (they only need
electrical contact with the hand- held data
collector). Buttons are also available that
‘measure temperature and have the ability to
store maintenance data (i.e. maintenance
instructions can be transferred to the data
logger when contact is made with the button)

‘Transponders - perform a similar function o
the above but do not require direct electrical
contact. The data-logger sends a radio signal, that
energises the transponder, and which allows
transfer of data to or from the transponder.

Hand-held data loggers and Palm devices.
~ are small computers that are transportable,
often pocket sized, and can be used in most
maintenance environments.

= They can be programmed for PM routines
or inspections, providing the tradesman or
technician with details of the asset and the
maintenance work;

= The inspection person can respond to each
prompted task by using a bar-code reader

[[oR F= 7 FoT FR—



Improved CMMS and Asset
Management Systems -

Improved CMMSs
‘There have been dramatic improvements in the
ease of use, speed, and functionality of CMMSs.
In fact, the improvements go far beyond this.
CAMSs now provide much more than a basic
system. They have

* Communication, data collection, data
transfer
+ Portable data collection and data
transfer systems, etc.
+ Bar coding, stick-on data buttons,

improved capabilities such as

* Integration and interfacing
«  Direct linkage to stores, purchasing,
costing and production management
systems. (Such interlinked systems go
beyond being simply CMMSs and are
then Enterprise Asset Management

electronic tagging, etc.
Radio paging, data transmission,
telemetry systems.

Internet, intranet, web-based
capabilities.

Links to global positioning systems (GPS).

Incorporation of geographic information
systems (GIS).

Systems [ EAMSs]).
« Linkage to other specialist systems £
4 and
suchas. " project

management, energy management, and

analytical software, etc.

« Ability to access and disseminate
diagrams and pictures, CAD/CAM and
videos, using document imaging, etc.
Direct linkage to condition monitoring

ing of CMMSs
‘A CMMS is a mechanism for communication not
just within the maintenance department but also
wid\ other departments and possibly even other
ns (see Figure 2).

Civis Cooper' has suggested that -

At EAMS s on that provies mintenance

systems - providing, if required,
condition data from a plant item to
anywhere in the world.

«  Direct linkage to control systems,
production control data, etc.

‘module
of an ﬂllerprnse system. The integration will

then be part of the overal software design and
immediate updating offles takes place rather than
data being passed between system modules.

A dhi party EAMS wil sl e data
therefore

M\/w

ucTi STORES.

(oo )

e

!

mm[aced not integrated.

‘The benefits achievable by a CMMS are

very much dependent on the extent

of the integration of the maintenance
‘management system with other sections

of the organisation. The selected system
‘must not only satisfy the planning, control
and information needs of the maintenance
department, but must also provide the
datafinformation flow to and from the other
sections of the organisation.

“The following are some informative

Figure 2 Integration of CMIMS with other systems

quotations regarding, use of
CMMSs and EAMSs -




Abstract

Improved CMMS and Asset
Management Systems -

4 Len Bradshaw
EditorThe Mainte-
nance Journal, Victoria,

Australia

The benefits of i ing a C is

But do they lead to success?

requests; Checking resources required;
Backlog files; Responding appropriately
to emergency/urgent requests; Providing
feedback to requesters.

Maintenance Management System or Enterprise
Asset Management System, and the reasons for
their success or failure in practice, are reviewed,
particular attention being given to the human,
motivational factors involved.

PART 1

IMPROVED CMMS AND ASSET
MANAGEMENT SYSTEMS

Computerised Maintenance Management
Systems (CMMS) evolved in 70s and 80's as a
means of managing maintenance activities. In
particular they were created to help manage
all aspects of managing, planning controlling,
requesting, recording, reporting, and analysing
maintenance activities.

The basic capabilities of a CMMS

‘The basic requirements of CMMSs are shown in
Figure 1 and listed below, viz. -

+ Providing a data base for the asset:
Inventory of the assets; Bills of materials;
Asset register o technical database; Asset
safety, isolation, permits and regulations;
History records.

Storing descriptions of maintenance
activities: Corrective maintenance
procedures and repair details; Planned
maintenance procedures, frequendies, etc.
A means of maintenance requesting and
responding: Requesting maintenance
assistance; Prioritising maintenance

Triggering
preventive maintenance tasks; Ide
and triggering opportunity maintenance.
Maintenance work scheduling, issue and
control: Resources required - people, parts,
tools, etc.; Scheduling work; Resource
balancing; Work lists; Work orders

~ development and issue, permits, access,
isolation; Controlling work in progress;
Response to further work required.
Recording and analysis of work performed:
Feedback and monitoring of work
performed; Closing selected data to
history files; Analysing history data;History,
performance and cost reports; Closing the
loop.

Identify the asset/equipment

1] ==
Portimenoy  AsetRegster

Document the Maintenance Actvities
Comecie Prevnie

.
Ly laahd
*

—

S2weekplan

requests; Initial processing of maintenance  Figure 1 Modules of a CMMS
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Automated

trouble-shooting

Local equipment users may wish to operate
“self-help” via simple menus automatically
selected by the diagnostic software.

3 I (2) fails the results are passed
automatically over the web to the next
links) in the ‘diagnostic chain’, which are
often help desks or call centres, singly
or in cascade. These carry on the remote
diagnostic process via more complex
menus presented by the diagnostic
software;

i aerospace and military markets;printed

il
it appliances and IT equipment.

“The diagnostic process will address faults in
electrical and electronic systems, mechanical
and hydraulic components and even faults

in software modules. Such remote diagnostic
software can be used either in local, stand-alone
‘mode, often preferred in military environments,
but more usually remotely, over the internet,

by means of which problems are continuously
reported to th over the

IS

Finally, if remote diagnostics do not
Solve the problem, then the field service
engineer must be called out. However, he
has the results of the previous ‘upstream’
diagnoses and now has a fairly clear idea
of the problem, taking with him only the
spare parts likely to be required. He will
use ICAT on-site, finally solving - and fixing
~ the problem very quickly.

Model-based reasoning systems can home-in
rapidly even on problems they have never seen
before. By its use of the complex underlying,
algorithms, developed ongmal!y for the
‘medical profession i the U uses
prior knowledge in the dlagnomc model and
extrapolates that to determine the most likely
faults. No longer must field service engineers
carry out fault-finding on broken-down
equipment only by going on-site! They are
now sent out to repairs only as a last resort.

Sensors, embedded in domestic equipment such
as set-top boxes for digital TVs, o in high-value
capital equipment such as public escalators and
elevators, can track key parameters and detect
pending problems even before they manifest
themselves as equipment failures.

Remote diagnostics are used successfully on
plant and products in industries as diverse as
automotive and railway passenger vehicles;

web in remote, ‘Predictive Maintenance’ or
prognostic mode. Or user self-help, linked
10 the remote diagnostic engine, may be
carried out, but 0 a farly simple test menu.

Ifthe fault is not diagnosed by the user the
problem is passed up to the next link, to the
help desk or call centre. Al results from the
prior diagnoses are presented, increasing the
opportunity for fast diagnostic success an
highlighting the parts needed for the repar, the
objective being ‘call-out avoidance’, removing
the need for the field service engineer to be
sent out (an expensive option). This creates
very considerable economies for companies
using service engineers, allowing them to do
‘much more with their field service teams.

‘The savings on constant re-training on new
equipment drive most of the savings from
automated trouble-shooting, together with
the retention and management of all product
Knowledge within the organisation, even
‘when engineers leave or retire and permit
their replacements to be of a lower grade, the
knowledge and experience being retained

in the diagnostic softwares database.

‘The author may be contacted via ~
Tel: 01420 80642

Mobile: 07967 586 151

E-mail: alan.finn@automated-reasoning.com
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Automated
trouble-shooting

Our own products follow the test-isolate-repair-
verify cycle. The first stage s to test towards
faultisolation; the second stage is component
replacement or repair instructions; the last

stage repair and verification, testing for a fully
functional system.

Documentation can guide users, step by step,
through the diagnostic process, with visual

and text aids and even sounds. It presents this
information through ICAT to the diagnostics
user, instructing them on what to do, how to do
itand when to perform various aspects of the
diagnostic process. Associative hyperlinks are
‘embedded within the text or graphics, accessing
schematics, photographs, video or audio clips
and even existing documentation on CD-ROM.

‘The ODBC*-compliant SQL* * database
faciltates linking to other databases utilising
$QLand ODBC. Types of equipment, serial
numbers, locations and technicians’ names are
standard information which ICAT collects at the
beginning of a diagnostic session. At the session
end, thelist of faulty components, all pass and
fail test results, times and dates, and status of
cases are stored in the diagnostics database;
together with a free comment field in which
any additional information may be added. A
report mechanism allows this information to
be viewed, queried, and printed as a feedback
‘mechanism for management. Advanced fltering
techniques can be utilised to produce a format
of choice, which can include various statstics
on failure occurrences and percentages.

‘The knowledge base is flexible and allows
those carrying out diagnoses to follow easily
the test sequencing recommendations, or to
choose independent actions. The knowledge
base tracks and analyses all actions and is ready
10 support the users’ decisions. The users can
navigate from one page, such as a schematic

or board layout, to another page, such as
removal instructions, or parts bin locations.

“The ICAL model developer can build its
knowledge base from the following data -
1. Design Data
« Product trees and lists of replaceable parts
« Error codes from any existing built-in test
equipment (BITE)
« Lists of symptoms from design data and experience
of existing equipment

* Mean time between failure (MTBF)
« Failure Modes and Effects Criticality Analysis (FMECA)
« Experiences of failure rates

Existing Troubleshooting Procedures

 Fault trees

« Frequently asked questions (FAQs)

« Historical cases held in electronic format
« Failure case histories

« Test ‘blame” distributions

‘Where design data exists in electronic format, a
common condition today where CAD systems.
are used, then this can be imported straight into
ICAL through a simple interface, building the
diagnostic model very quickly and robustly from
this information source. However, the diagnostic
model can easily be built manually using the
modelling component.

APPLICATIONS AND BENEFITS
It should always be borne in mind, of course,
that as indicated by the Pareto Principle, about
80% of faults are commonly occurring, simple
and solved quickly. So remotely informed self-
help often works very well. Our own products
operate in several different modes, viz. -

Automatic and predictive fault-finding,
using sensors embedded in the
equipment under test, measuring key
parameters and connected over the
web to the database. This tracks faults
developing over time, diagnosing them
and signalling alarms;

(oR F=1 o -
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Automated
trouble-shooting

Time to Diagnose

failure histories. A classic neural
network is relatively weak in large- Kale
diagnostics because the complex inter
relationships that need to be S
require a very large and representative
statistical sample of historical cases.

Combining the advantages of each
technology produces optimal diagnostics
for fast deployment and accuracy of
diagnostic results. Furthermore, ICALs
knowledge base s not limited to a single
fault assumption, as is the case with

- e
.
e
0% 100%

Accuracy to Diagnos

most other ‘expert’ systems, and ICAT,
the run-time diagnostic tool, can solve
even multiple fault scenarios, tracking

Figure 1. Types of Diagnostic Engine

them down, one by one.

Some systems claim a type of self-
learning capabilt, learning and improving the
the

is based not solely on a likely improvement in
ling’, but also adds i i
of time, priorities and safety issues. MBR has the

efficiency of
from the results of each diagnostic case ICAL's

capal

flearning modifies probabil

in the decision- has failure
rates, the distribution ofpawnual fault ‘blame’ on
parts of the equipment under diagnosis, costs of
tests, costs of parts and test run-times. This higher
level of intelligence is unavailable in systems.
which commonly rely solely on CBR or rule-based
technology.

‘This integrated method of diagnostic decision-
‘making closely resembles the human thinking
process and utilises historical cases in two ways, viz.

1 asinput to the adaptive-learning
algorithm to refine the MBR,
2 for reasoning by analogy, along the

principles of ‘classic’ CBR (‘select the
nearest-neighbour case’).

CBR alone cannot yield ‘good! diagnostic
results in the early stages because there are
no cases for its foundation, unlike its MBR
counterpart. But it can refine the diagnostic
model with actual case-data and accumulated

th and al
strategies, reducing the time to fault solation and
leaning automatically each time from the results
of every diagnostic case. The utilisation of the
applications’ accumulated experiences, combined
with ongoing automatic learning, further
improves the probability of ICAT's indicating

the ‘true’ faulty component in a given ‘ambiguity
group’ of suspected components - eliminating the
need to maintain the knowledge base manually.

As new information is acquired, ICAL with
ICAT has the capability to learn about and
identify suspect components, via recognition of
failure trends. ICAL is capable of remembering
lich parts were repaired or replaced in each
troubleshooting scenario. This is true even
if the diagnostics session s stopped - while
waiting for spare parts, for example, or while
other scenarios are being handled - and then
resumed. This data is used for learning and
generating many types of reports wl
 of great value (o company management.
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Abstract

Automated

trouble-shooting

< Alan Finn
Automated
Reasoning Inc.

Automated trouble shooting of problems with plant
or products, using diagnostic software that may be

on site or may be accessed remotely via the internet,
can be highly cost-effective. It is explained that while
many diagnostic engines are case-based, relying on
learning from prior case history, which carries inherent
limitations, a more sophisticated system - which also
employs model-based reasoning (as developed and
marketed by the author’s company) and in which the
integrated method of diagnostic decision-making
closely resembles the human thinking process - can
be much more efficient. The logic of such a system, its
capabilities, the benefits it can bring and the extent of

its current industrial application are reviewed.

INTRODUCTION

utomated trouble-shooting by diagnostic
Asoﬁware had its roots, some fifieen

10 twenty years ago, in medical fields
and, later, in diagnostics for complex military
equipment. Although initially designed to carry
out medical diagnostics on the human body,
difficulties were met with US product liability
legislation. A later approach by the Pentagon
for deployment of diagnostic software on the

uipment in nuclear submarines, to facilitate

troubleshooting in the minimum time wl
on patrol and to minimise the inventory of on-
board spare parts, proved very successful.

creasing sophistication, power and
rapidly falling costs of such software, and its
ability to be used remotely over the internet, it
can now provide the basis of highly cost-effective
solutions to the problems faced by diagnostic
engineers. Expert system software, using
diagnostic models and reasoning engines, is
reaching it full potential for remote diagnos
through the world-wide web, providing menu-
driven, faultsolution self-help to remote
locations. There are huge cost savings o be made
using web-centred equipment self-diagnosti
and predictive maintenance and by enabl
local self-help over the web, rather than undmg
out field service engineers to carry out on-site
fault-finding.

A SYSTEM WITH MODEL-BASED
REASONING
Diagnostic engines come in several types but are
commonly case-based, relying on learning from
prior case history, with all its inherent limitations.
Amuch more efficient and sophisticated system
underpins, for example, my own organisation’s
products, ‘Intelligent Computer-Aided Logic
(ICALY and ‘Intelligent Computer-Aided Trouble-
shooter (ICAT), which employ model-based
reasoning (MBR), with case-based reasoning
(CBR) added.

‘The diagnostic and prognostic process we use
(finding critical, developing, faults before they
manifest themselves as equipment failures)
‘employs ICAL to build a model of the equipment
which s to be protected from long fault-induced
downtimes and then the ICAT run-time
component i used to diagnose the problem
~ either remotely or locally. This diagnostic process
is based on a unique combination of MBR, CBR,
rule-based reasoning and probabilistic networks
that operate on principles similar to neural
network algorithms. This network keeps refining
itself by built-in, adaptive learning, algorithms.
Automated troubleshooting, o test sequencing,
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