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Newsletter for January 2011
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. 
This month’s newsletter is by Ben Stevens, and is an extract from an exchange with his colleague Murray Wiseman, VP Technology OMDEC Inc (murray@omdec.com).  Ben can be reached at Ben@OMDEC.com .

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.

	FAQ’s on Reliability Centred Maintenance and Reliability Analysis
What is the purpose of Reliability Analysis? 

The purpose of reliability analysis (RA) is to build, assess the performance of, and continually improve maintenance policies. By a "maintenance policy" we mean a rule or process to be used for decision support. Why do we need policies? We need them because it would be inefficient to always have to evaluate repetitive maintenance situations from first principles. Rather, a policy, also called a "model" or "decision model" will have been developed to:

1. Identify a situation from available information; 

2. Suggest an optimal action; and 

3. Periodically assess overall (model) performance in terms of organizational objectives. 

Reliability analysts, as their principal role, test, validate, and report the performance of decision models. Then, based on evidence, they describe, propose, and justify new or revised policies.

What about RCM, isn't that a form of Reliability Analysis?

RCM practitioners do sometimes refer to the RCM process as "reliability analysis". However, this is confusing. RCM Analysis (as opposed to RA), precisely speaking, is a process to determine what scheduled tasks and one-time modifications should be done to preserve an item's functions to the level required by its users. As such RCM will use the results of RA in addition to knowledge and consensus among subject matter experts to set up the scheduled program of preventive tasks, including CBM and one-time redesigns, as well as allowing Run to Failure.

In other words, RA applies (data) "counting" techniques to determine failure behaviour as a function of age and other significant variables. This behaviour is then embodied in a "model" that is deployed for every-day decisions. RCM, on the other hand, is a process used to formulate what types of maintenance tasks should be applied generally and their frequencies. If, for example, RA has determined a good fit relationship between certain data variables and the failure probability of an item, RCM would use that information to recommend that CBM be applied to that item.

What about PM?

PM is a general term that encompasses all forms of pro-active maintenance including:

1. scheduled overhaul 

2. scheduled inspections (CBM) 

CBM is the most prominent form of maintenance today. Although all scheduled activities are called "PM" in the CMMS, they are predominantly CBM activities (inspections) performed, often, at the same time as scheduled service and minor adjustments. It is important to recognize that these inspection activities are indeed CBM in that they provide the opportunity to analyze recorded observations for any predictive capacity that they may contain. An example follows:

<< Question:  In our mining operation hydraulic leaks in the fleet equipment are a major source of lost production. So during regular inspections the technicians are looking for leaks and if they find them they change the appropriate hose or component. However, it seems to me that they should be looking, not for leaks, but for damaged hoses, couplings, or other parts during these inspections, as they would constitute "potential" failures. 

A second point is that, during these inspections, hydraulic tests are conducted that generate various numbers that I believe are related to the hydraulic system's condition. However, these numbers are not analyzed. They are simply treated as a pass-fail indicator. If pressures are too low then a valve adjustment is made and the equipment is put back in service. How can we be more aggressive regarding hydraulic "predictive" maintenance?>>

<< Answer:  Your first point raises a subject that RCM stresses as one of prime importance. What shall be the "standard" used to declare failure? Different people have different standards and this leads inevitably to the obscuring of company objectives. To the operator, the standard may be a "large leak". To the technician it may be a "small leak". To the reliability engineer it may be a "damaged hose - impending leak". Who decides? Although here it sounds obvious, this is no trivial decision when viewed at the scale of maintenance and production. There are many failure modes to deal with. And they come in all shades of grey and with competing priorities.

Without a systematic "living" RCM knowledge base tightly integrated into the routine work order process, multiple opinions "rule". The solution is not simple. It requires cross-level on-going dialog in order to get consensus on standards for failure and potential failure. The living RCM knowledge base, (particularly the Effects) documents that dialog.

With regard to your second point, RCM terminology will keep the conversation focused on basic concepts, in this case the purpose of hydraulic tests. Is the objective one of quality control? That is, do we concern ourselves only with whether the test passes or fails? Or, are hydraulics important enough to analyze the actual test result numbers for predictive content. How many times have adjustments been made in order to correct low pressure on a given system? Does that number have any predictive potential? Is an EXAKT or other type of analysis justified by the availability losses associated with hydraulic failures? Such brainstorming questions can lead to interesting, out-of-the box thinking.>>

Even a repair (corrective maintenance) work order, following a failure usually turns out to be mostly preventive (PM). Not only is the failed part replaced but the opportunity is taken to inspect (a form of CBM) other parts of the system/component and renew some of them (PM suspensions) even though they may not yet have failed. The recording of suspensions and failures in a "living" RCM process provides samples for RA.

Why go to all this trouble? 
That is, how would a maintenance organization justify having to meticulously build and continuously update a knowledge base and, further, justify the time and effort to reference that knowledge base when closing work orders? Some organizations handle 200 or 300 work orders on a daily basis.
Let me try to frame your question in the context of the corporate mission, which, however diverse the ways in which it is expressed across industries and organizations, boils down to this:

"To be as profitable as possible, to keep operating as long as possible, and to comply with the spirit and letter of all regulations intended to keep our employees, the community, and the environment safe and healthy."
The legalistic nuance implied in "... all regulations intended to ..." addresses the bottom line reality of the human collective. Ultimately, authorities investigating the BP Deepwater Horizon drilling rig explosion must allocate responsibility that will touch all the events directly, indirectly, or remotely involved in the disaster. Eventually, judges, lawyers, politicians, and experts will consider two basic questions:

1. What was the state of relevant knowledge possessed by the organization immediately prior to the fatal incident?, and 

2. What management systems are in place that continuously improve and disseminate that knowledge? 

The answers place the organization, its employees, and its contractors somewhere on the spectrum between innocence and criminal negligence.

An embarrassing truth that disaster investigations often reveal is that, despite technical sophistication that includes FMECAs, Hazops, simulation capabilities, and all types of risk analysis, most maintenance organizations lack the ability to articulate what the state of their knowledge was at a given point in time. An effective, integrated, coordinated, comprehensive and philosophically sound, set of operational and safety procedures requires an audit trail of continuous improvement of failure mode related knowledge. It is only a matter of time, then, before government regulatory agencies focus in on the weak link. Regulations will eventually require a process of continuous FMEA knowledge improvement. Software will need to deliver two essential functions, namely:

1. Managing the relationship between work orders and the knowledge base, and 

2. Building, verifying, and tracking the knowledge base as new information reveals itself from the incidences and failures experienced and documented in work orders. 

... in other words an "LRCM" system. 

Now, let me try to answer your specific question on "justifying" the LRCM process. Only a fraction of the 200 or 300 daily work orders will require linking to the RCM knowledge base. We may exclude "service" and inspection type work orders. (These, however, may "spawn" work orders that do represent life endings and beginnings of significant failure modes.) As well, we exclude work orders that do not cover "important" failure modes.

An LRCM process can be justified by the increase in value derived from the resources already invested in current reliability related activities. LRCM will reduce duplication of information repeated on many work order instances of the same failure modes. Additionally, LRCM will eliminate the collection and compilation of useless condition monitoring variables and replace them with variables and tasks that do have predictive value. Finally, when disaster strikes, the manager, standing before the judge, will at least be in the position to proclaim and demonstrate in a simple and universally understandable way, that his organization practices continuous knowledge improvement. Furthermore, he may declare and prove that safety critical operational and maintenance strategies are analyzed and updated routinely based on facts.

	Upcoming

Please advise me, if there are other topics on maintenance management, project management, or physical asset management issues that would you would find of interest. 
PEMAC (Plant Engineering and Maintenance Association of Canada) will again be organizing their MainTrain conferences again this year.  More detail will be provided, as it becomes available (see: www.MainTrain.ca ).

CMORE (Centre of Maintenance Optimization and Reliability Engineering) at the University of Toronto are organizing their annual IMEC conference for October 5 to 7, 2011.  More detail will be provided, as it becomes available (see: www.IMEC.ca).

	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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