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Newsletter for July & August 2006
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 newsletter has two parts: a follow up on the last newsletter to address feedback provided and a revisit to the subject of the May 2004 newsletter on Maintenance Planning and Scheduling.  In the May 2004 newsletter, I addressed some of the processes involved and potential benefits.  This newsletter will be looking specifically at using work management to help manage risk. 

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. 

	Follow up on the last newsletter

“Case Study: EXAKT Reduces Failures at Canadian Kraft Mill”
In the feedback from one of the readers, they commented that EXAKT was used to mitigate the symptoms resulting from the pump reliability problems, rather than addressing the underlying problems that the pumps were oversized, and not operating in the proper part of their curve.  And would it not have been better and more effective to change them out or reconfigure the pump or system?  The reader concluded that it seemed as EXAKT was a good tool, and like most tools is dependent upon how well the tool is wielded.

Ben responded that while he was not directly involved in the project, but understood that EXAKT was viewed as a last chance effort and the plant felt that they had no other alternates left to consider.  Ben also commented that OMDEC’s approach is typically one where the focus is to change behaviours; otherwise it becomes a situation of “slamming” in another software solution.
While I think it was a good demonstration of the capability and usefulness of EXAKT, I think all three of us agree that it certainly was not a good demonstration of problem solving, and addressing the underlying cause.

And now the current newsletter

Using Effective Work Management to Help Manage Risk
What Risks Are There in Maintaining Physical Assets?
There are two significant risks in asset management, the risk related to work execution, and what I call “future risk”.
Work Execution Risk

So what can go wrong when we maintain assets?  
Does everything go as expected, all the time?  

What are the potential consequences, if things do not go right?
From your own experience or talking with other maintenance practitioners, it is likely you are well aware of the potential for death or severe injury resulting from any number of potential causes, when maintenance is not performed properly.  Environmental consequences could also be a potential outcome, and although often negative outcomes are much less severe, and may result only in operational (lost production output) or non-operational (cost of additional repairs) consequences.  
In extreme cases, the negative outcomes of incidents that happened as a result of maintenance related activities can include events like Bhopal, India (1984), Alpha Piper in the North Sea (1988), or more recently Texas City (2004).  

What was common in those catastrophic scenarios? 

· Involved complex systems with considerable interaction within parts of the system.
· Involved multiple failures / errors, where the outcome would have been significantly different if resulted from a single failure or error.

· Failures were related to maintenance work activities, and combined with other factors resulted in the catastrophic situation.
· All were preventable.

What are some of the underlying issues with risk related to maintenance activities?

Design Focus - The focus and effort that go into designing systems is on their operation, and certainly not to the same degree for their maintenance.  Often there are times where a small change in layout would greatly improve access resulting in significant changes the maintenance efforts.  Similarly, much greater focus and effort goes into designing equipment to meet the customer’s needs (cost, quality), rather than its maintenance.  Anyone who has repaired (or tried to) a mass produced products (automobiles, appliances, etc.) could likely verify that.  And even with these limitations the pressure is on to minimize downtime and its impact upon production.
Available Information and Knowledge - The same focus and effort that goes into operations, goes into the knowledge and understanding of operating systems.  The ideal production system is one that is easy to operate; “mind-numbing” boring in its consistency of smooth operation and with no surprises; operated by well-trained operators knowledgeable of the process; and the process and its operation is well documented.  And the situation for maintenance? With multiple crews / shifts, it may have been some time (if ever) that the tradesperson has worked on that equipment or performed that maintenance on similar equipment.  The technical information may be missing or out of date.  And all the resources necessary to perform the work may not be available.
Future Risk

So why undertake such risky maintenance work activities in the first place?
Because the consequence of not doing those activities may also be potentially severe!!  
Efforts need to be taken to develop the correct maintenance tactics, ideally following a structured approach that correctly addresses the functional failures, failure modes and consequences (e.g. RCM – Reliability Centred Maintenance).  As mentioned earlier, consequences could include HSE (health & safety, environmental), operational or non-operational consequences.  The resulting tactics will typically include both proactive maintenance tactics (preventive maintenance, predictive maintenance, failure finding tasks) “run-to-failure”, and potentially redesign.   The required repairs could be identified by operations (e.g. if run to failure), or as a result of some of the proactive maintenance, performed by operations or maintenance.  
The proactive activities would be performed to prevent or mitigate the potential future consequences related to letting all systems run-to-failure.  With frequency of the proactive maintenance activities defined, the duration of each of those activities could be estimated and the total level of effort (labour hours) estimated.  This could then be compared against the available labour hours of resources (operations and maintenance, depending upon requirements) to perform the work, and determine the amount of time remaining and available to perform the needed repairs.
The future risk is that the tactics are not developed well, and incur functional failures, failure modes, and failure consequences that were not forecast and addressed.  Another significant potential risk is the proper tactics are not executed correctly and when they should be done, thus potentially incurring the consequences the tactics were to avoid or mitigate.  

What Can Be Done?

How can we manage maintenance work execution risk?

To manage risk, first we need to identify the risks then develop a plan on how to address the specific risks.  A risk assessment would be performed to ensure all severe risks with a reasonable likelihood of occurring related to the work activities are identified.  Steps to avoid or mitigate those risks could then be developed.  The steps could involve developing plans on how to perform the work including: amount and type of skills required; detailed procedures / steps; special tools and equipment required (including special PPE): quality and quantity of MRO materials required; and any special permitting (hot work, confined space, etc.).  Sounds like a significant component of the maintenance work planning process?  
The effort in doing this work is greatly leveraged when the work is repetitive, as most proactive maintenance is.  If this is properly documented and can be retrieved when needed, it also helps to capture the organizational knowledge so that even if some has not worked on that equipment before or performed similar work, they are not starting from a situation of no knowledge.  Given the demographics of the current Canadian and USA skilled trades work force (many approaching retirement age), it certainly could be a significant advantage to an organization.
What if we are unable to perform all the proactive maintenance activities?

Redesign can be performed to reduce some of the effort required, including: 
· Careful review of the equipment history and failure analysis data to determine if it is possible to reduce the frequency of the proactive maintenance work and the level of effort required.  
· Change the procedures to change the impact of the work.  For example, swap equipment out on modular basis and perform the overhaul on the “shop”, rather than in the field.  
· Change in maintenance tactics.  For example, using a condition based task to replace a scheduled overhaul.  
· Changing condition monitoring technologies to a technology with a longer P-F interval and would allow a reduced frequency. 
· Change in the design or materials to make the system more reliable or to improve its maintainability / serviceability. 

There are significant risks related to redesign.  After spending the capital and potentially incurring some downtime to implement, the result may be “unintended outcomes” with a new set of functional failures, failures modes, and failure consequences, and new maintenance tactics to address them.  System design (and hence redesign) is also one of the contributing factors to infant mortality failure in complex systems.
Another solution is to perform more work by increasing resources available to execute work:  
· Bring in contractors to reduce the work backlog.  

· Hire more resources to perform the work (good luck with that!), if not a temporary problem.  

· Use other organizational resources including getting operations trained and performing cleaning, lubrication, inspection and minor repair tasks.
There may be issues with these solutions; the two will increase costs and for the last one if the organization is not already doing it, there may be organizational labour issues involved.  There may also be constraints to increasing resources.  
What to do?  It is possible to get more work done through effect planning and scheduling.  As mentioned in the May 2004 newsletter, unplanned maintenance typically results in 25% to 35% productive maintenance “wrench time”, and with effective planning and scheduling this can be increased to around 50%, then more work gets done and future risk can be reduced.
One final observation: I have seen a number of organizations that are very good at the knowledge and analytical efforts of maintenance, but are much poorer at executing the results of the knowledge and analysis.  Effective planning and scheduling is a key means of greatly improving maintenance work execution.

	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.

I will be presenting “Addressing Reliability, Maintenance Costs, and Skilled Labour Shortage Through Effective Maintenance Work Management” at the 5th annual “Creating a 21st Century Maintenance Organization” for Federated Press conference on September 25-27, 2006 in Toronto.  For more information on this event, see their web site at: http://www.federatedpress.com 
PEMAC (Plant Engineering and Maintenance Association of Canada) is again organizing their MainTrain conference for November 28 to 29, 2006 including pre-conference (November 27) and post-conference (November 30) seminar and course.  For more information on the conference, see the MainTrain web site: http://maintrain.ca/.  For more information on PEMAC, please check their 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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