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Newsletter for October 2005
I appreciate receiving your comments on this newsletter and any suggestions for future topics.  If there is someone you know who would be interested in receiving this newsletter, please feel free to forward the newsletters to them, or forward their e-mail address to me and I will include them in the distribution of future newsletters. If you wish to remove your name from distribution of this newsletter, please respond via e-mail.  Please see “Contact Us” at bottom for e-mail address for feedback, comments and removal from distribution. 
To keep this newsletter relatively short, this is intended to be a broad overview of issues for physical asset management, rather than a comprehensive discussion of the topic. This month’s newsletter is from Ben Stevens of OMDEC.  Ben can be contacted via e-mail at: ben@omdec.com.

	Would You Bet Your Shirt on CBM (Condition Based Monitoring)?
Knowin’ when to hold’em - knowin’ when to fold’em – would you bet your shirt on CBM?

 This paper takes an important new approach to an old problem:

“Just exactly when do we intervene when interpreting CBM data?”
Putting it another way, can we safely continue operation until the next CBM reading, or until the end of the production run?   Or do we have to shut the line down for failure prevention?   And how do we know whether our decision process leads to the best decision?  And how do we measure “best”?

Our goal for CBM is to interpret operational and condition monitoring data in order to define the exact time that a potential failure occurs.  Too early a decision means we are wasting equipment capacity and wasting resources in unnecessary maintenance; too late means we risk incurring a breakdown. 

"Risk" is a key question – but how to define it?  And if we cannot define it, then how do we measure it?

The text books tell us risk is the combination of the probability of something going wrong, and how bad it will be.   And of course we can draw nice smooth graphs that show exactly where the optimal position is so that we can minimize risk.  Bad news: the world doesn’t work that way – the data just does not co-operate.   In assessing the real risk, we balance:

1. the high cost of CBM data collection when there is little chance of failure

2. the high cost of failure due to infrequent CBM data readings

3. the need for maximizing equipment availability 

4. the need to “guarantee” equipment survival until the end of the production run.

Of course these points do not coincide neatly – even on our textbook graphs.  So what is the rule?

The simple answer is to monitor the data from the CBM, add to it data from real time production databases, add in the maintenance and process events that may impact the decision, blend in a pinch of cost accounting,  wave a magic wand and out comes the “best “ decision.   Right, and I’m planning to win the lottery next week too (Editor’s note: If you do, can you give me the correct lottery numbers for the following week?).

So here’s what we can do:  First failure must be defined as the loss of the function – here we are using the RCM term – the functional performance desired of the equipment.  

Second we have to define the start of the life cycle of the equipment; this allows us to develop a remaining life prediction for this and similar equipment being used in a similar capacity.  

Next we apply a proportional hazard model to the data in near real time.  This model (explained later) provides us with our “best” maintenance answers: 

· The remaining life prediction is X units of working age (working age being defined as (approximately) run-time times load).
· The recommended action; (for example if remaining life is zero, we would expect the recommendation to be “replace immediately”).

· The statistical confidence levels attached to the prediction   

So far so good.  But how do we know that these answers are really improving our knowledge – and what is more important, our maintenance performance?  The answer lies in monitoring the results with carefully selected KPI’s.  

We propose a hazard rate graph for this KPI.  The hazard rate graph is also known as the conditional probability of failure graph (actually not quite but it is proportional to the conditional probability of failure graph).  It tells us what the probability of failure is at any time, when we ask that question at that specific time.  With this graph, we can measure the combined hazard rate for Potential plus Functional Failures, as well as the rate for the Potential Failures alone.  The difference between these two graphs shows the hazard rate for Potential Failures only.  The closeness of these two measures shows whether the CBM policy being applied is effective or ineffective.  Looking at this another way, it tells us whether the CBM actions are detecting potential failures accurately and therefore predicting and preventing functional failures.  

Which is exactly what we want our CBM policy and program to do. But at what cost?   The next we have to introduce mean of measuring costs – the cost of the CBM program, the cost of failure and so on.  We will defer that discussion until this article continues in a couple of months.

Meanwhile, to prove that this actually works, together with OMDEC’s partners at ABB and Oceana Sensors, OMDEC have built a live demonstration unit, complete with failures, KPI’s and confidence levels.   This unit has been the centre of attention in several reliability shows in the US, and will be up and running at the IMEC conference at the University of Toronto 2-3-4 November (see notice below in “Upcoming”).

This is a summary of a paper developed by Murray Wiseman of OMDEC Inc (Murray@omdec.com ) and delivered recently at the PDM Conference by Andy Rabiner of Oceana Sensors (arabiner@oceanasensor.com).   Ben Stevens did the summary and is accepts solely responsible for all the errors - let him know at ben@omdec.com; or drop by the OMDEC booth at the International Maintenance Excellence Conference (IMEC) at the University of Toronto, 2-3-4 November -  www.imec.ca 

	Upcoming

Please advise me, if there are other topics on maintenance management or project management issues that would you would find of interest.

The University of Toronto is organizing the “International Maintenance Excellence Conference” on November 2, 3 & 4, 2005.  I will be doing a presentation on “Maintenance in Support of Organizational Strategy and Business Objectives”.  For more details, see: http://www.pdc.utoronto.ca/imec2005/ .

PEMMAX Consulting is offering a PROACT Root Cause Analysis (RCA) workshop in Toronto, on November 8 to 9, 2005.  See: www.pemmax.com for details. 
Conscious Management Inc. is offering a RCM (Reliability Centred Maintenance) course in Toronto on November 22-24, 2005.  See their “Events” page at: http://www.consciousmanagement.ca/ for details.
PEMAC is again organizing their maintenance conference in the Toronto area on November 28 to December 1 called MainTrain 2005.  Information for MainTrain 2005 is available at: www.maintrain.ca , or check the PEMAC web site at: www.pemac.org .   

	Contact Us

To provide feedback on this newsletter, including comments on past articles, ideas for future articles, or to remove your name from distribution of this newsletter, please e-mail me at len@asset-management-solutions.com.  

Please feel free to contact us to discuss any of your physical asset management requirements.  For more information on how we can help you, please contact me directly. See our web site at: http://www.asset-management-solutions.com for other information on Asset Management Solutions, including asset management issues and solutions. 
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