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Newsletter for October 2016
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.  Ben can be reached at: StevensB@kingston.net 

If you have any questions or topics you would like to have us discuss, please send them to me.
Further changes have resulted in me again providing management consulting services under the Asset Management Solutions banner.  I will continue to collaborate with Ben to continue to share our knowledge and insights through these newsletters.  We have a number of readers worldwide and feel we have been providing a useful service to those who might otherwise want or need the alternate insights provided.

Note to Canadian subscribers:  With the recent change in anti-spam legislation, we are required to ask you to opt-in to confirm your wish to continue to receive our newsletter.  However, as we have never tracked the Canadian subscribers from our international ones, I am uncertain as to how to identify the Canadian subscribers who did not opt-in.  As noted in the first paragraph above of all the newsletters, please contact us to have your name removed from the distribution list.  We have honoured all past requests for removal and will continue to do so in the future.

	Calculating Maintenance Benefits – Negotiating for Access for PM Work
This month’s newsletter is based on my long-term friend Frank’s question from Tanzania:  
Do we do a PM, or let the equipment run?  
In so many organizations I hear this as a regular major debate which Maintenance typically loses – mainly because the opposing arguments are real heavyweights – Operation’s need to reach throughput targets, Finance’s need to bring in the revenue, Sales and marketing’s need to satisfy the customer.  Yes, I know we should all be on the same team, but it doesn’t always work like that in the real world.  Faced with this opposition, it’s not surprising we lose!  So what to do?  The only way we can win is via a combination of facts and logic.
1. Let’s start with the basic statement that Maintenance’s job is to increase the value of our organization.  In fact, that’s everyone’s job – but it’s rarely stated so clearly.   This means that the decisions we make, and the tasks we undertake, must support this view, and we must be able to provide simple proof.

2. Without getting too bogged down with ROI’s (Return on Investment), it means we have to show that the costs of what we do (maintenance actions) are less than the cost of not doing them.  Simply put, prevention is better than cure.  

3. However most often we are talking about the future (will the equipment fail without the PM), so we need to convert our cost assessment into a risk assessment.  Mostly risk has been the preserve of the insurance companies, but we have an easy way of harnessing risk to improve how we make decisions. 
4. Risk in Maintenance is most easily defined as:
                               Probability of Failure x Cost of Failure

5. Now we can set up our “maintain or run” decision as a simple equation:

PM cost < Risk of Failure

6. Next we look at the components of each part of our equation:
6.1 PM Cost = 

Cost of the PM work +
Cost of Downtime while the PM is being done +
Cost of Loss of Reputation plus Penalty Costs during the PM outage.
6.2 Probability of Failure requires:
A time frame for the Failure 

A percentage probability of failure 

The level of confidence we have in our predictions
6.3 Cost of failure =

Cost of the Failure Repair work +
Cost of Downtime while the Repair is being done +
Cost of Loss of Reputation plus Penalty Costs during the Repair outage.
7. Now let’s look a bit more closely at each of these items…

7.1 PM cost is most easily obtained from the completed work order and consists of the total of labour, materials, tools, consumables, contractor and other costs directly charged to the PM.  All CMMS/EAM systems can manage this data very easily; if you don’t have access to it, then ask for it from Accounting / Finance, or IT.  Remember, these service organizations are there to make your job on the front line more effective, so they should be pleased to provide the data. 
7.2 Cost of downtime during the PM outage.  We can look at this “cost” as being the loss of revenue because the equipment is down for the PM, or loss of profit.  There’s a good case to be made for either, but as long as you are consistent in your choice and it matches the parallel Cost of Downtime in section 6.3: Cost of Failure, then it doesn’t really matter which you choose.  We need to look at this cost in two ways: 
7.1 If the equipment is part of the direct revenue stream, then we can calculate the loss of revenue as being:
# hours of downtime x volume throughput per hour x price per hour.

Thus in a recent case I was working in a container port, the cranes can move 20 units per hour at a price of $200 per unit.  Thus for a 2 hour PM, the cost of downtime = 20 x 200 x 2 = $8000 (don’t worry, these are not real numbers, but just as an example). 

7.2.2 Often the Equipment is Service Equipment, and so it is not possible to measure the loss of revenue as in 7.2.1 – because it is not in a revenue generating part of the process.  Example of this are the many pick-up trucks on a mine site, the haul trucks moving the overburden, road graders and grounds maintenance machines.  These are providing valuable services, but not generating revenue directly.   In these cases, we have to use a different method of calculating the cost of downtime.
To do this, go to the company’s website and look at the overall company results for the previous year.  Here we might see that Total Revenue = $100m, Earnings = $30m.  Therefore cost = $70m.  Revenue as % of costs = about 145%.  Thus we can estimate that on average, for every $1 of costs, the company earns revenue of $1.45.  This means that if our equipment operating cost is $400 per hour, then on average the revenue per hour is 400 x 1.45 = $580; and thus our 2 hours of PM downtime costs 400 x 1.45 x 2 = $1160.  Not a precise number, but close enough to give us a logical and reasonably defensible approximation.

7.3 Now we need to decide whether to include the Penalty Costs incurred during the PM (these are real costs, but very difficult to calculate, and include the value of loss of customer satisfaction and markets because of loss of output, loss of reputation, any penalty costs for non-delivery on a contract etc. environmental damage or government fines).  These are usually by far the biggest of the costs –  Usually I recommend that we do not include these as hard costs; instead just list the negative impacts of the specific case in a footnote, or maybe use a standard Penalty Cost per hour). 

7.4 For the Costs of Failure, we can use the same approach – but of course the numbers will change; costs are higher and downtime is longer.  This is especially the case with the Reputation and Penalty Costs of Failure - take the case of the BP oil well blow-out in the Gulf of Mexico; the cost of government environmental fines and the lawsuits from as far away as the fish restaurants in Seattle are in the multiple billions of $$ and completely overwhelm the cost of repair and the cost of downtime. 
7.5 Let’s turn now to the Probability of Failure.  Many companies already try to predict when the next failure will occur – after all that’s what PM’s should be all about. The logical time frame for our prediction typically is until the end of the current operating cycle – i.e. will it keep running until we take it down for Maintenance?  
7.6 Our question is now: What is the Probability that the RUL (Remaining Useful Life) of this equipment will last until the end of the current Operating Cycle? As we learn more about our equipment through techniques such as condition monitoring, trend analysis, RCM and so on, we can see that the key elements that shape our Remaining Useful Life prediction are:

7.6.1 the current condition of the equipment – i.e. the amount of degradation that the equipment has suffered compared to its (Functional) Failure level.  
7.6.2 the history of previous degradations – particularly how quickly it was occurring. 
7.6.3 our expectation of the Failures (i.e. Failure Modes) of this equipment. 
7.6.4 how we expect to use the equipment for the balance of the current operating cycle (clearly if we move to a double shift operation, or otherwise place greater load or stress on the equipment, then the probability of failure will increase).
Combining these factors (knowledge of the equipment + history + future use) we should be able to get close to estimating the probability of failure before the end of the run.
8. Finally, we can pull all these pieces together.  Back to our initial formula:

PM cost < Risk of Failure

Then if the cost of the PM is (for example) $5000, the probability of failure before the end of the cycle is 25% and the cost of failure is $100,000, then the logical question is: should we spend $5000 to eliminate $25,000 risk?  (25% probability of a $100,000 failure).  Conversely is the company prepared to risk a $25,000 failure when we can eliminate the risk for $5000?

One final item; remember that risk will change if the operating cycle continues.  Clearly if we do the calculation on October 1 and see a 25% probability of failure, then if we continue to run until November 1 and recalculate the risk, we might find it has risen to 30% due to additional degradation.  Now the question is one of spending $5000 to eliminate a $30,000 risk.

Using this approach, we want to turn the often loud and emotional arguments about PM or Run into a straightforward business decision based on the cost and risk.  At the same time we are enhancing our own Maintenance reputation by showing that we understand how to manage one key aspect of doing business by keeping the Organization’s objectives clearly in focus.

Feedback and questions always welcome, at stevensb@kingston.net!     

	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.
The 2016 version of PEMAC’s (Plant Engineering and Maintenance Association of Canada) MainTrain in Toronto last month was a great success.  The 2017 version will be held in Saskatoon.  For more information, see: www.MainTrain.ca.

	Contact Us

To provide feedback on this newsletter, including comments on past articles, ideas for future articles, add names for other interested colleagues or friends (please copy them with your request), 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 issues.  See our web site at: http://www.asset-management-solutions.com for other information and past Asset Management Solutions newsletter. 
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