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Newsletter for November 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 for Spares 

Should we hold spares in stock?
Or not spend the money on spares until we need them?

Of all of the issues Maintenance departments suffer from, the one I hear most about is Spares, Spares, Spares.  

My April 2015 newsletter focused on Capital Spares; this month’s will cover both Capital and Operating Spares.  From the viewpoint of our Finance friends, both consume cash, both reduce the organization’s ROI (they sit on the bottom line of the ROI calculation as part of investment) and are treated as costs.  And they know that the way to deal with costs is to reduce them as much as possible – hence the perennial call to hold fewer Spares.  Many of you will know of my continual efforts to have maintenance costs redefined as Investments that deliver Value.  This debate is a simple extension of that.

The sole purpose for keeping Spares is to have available the parts we need to prevent a failure or to repair a failure ASAP.  Both of these tasks protect our organization’s ability to deliver output and services which derive revenue (and hopefully) profit, keep our satisfied customers and keep the equipment up and running.  So how can we take a more rational view of Spares which balances Finance’s need to reduce the cash tied up in Spares, but at the same time gives us the Spares we need to do our job effectively.

1. First let’s divide our Spares into:
a. Critical Spares (those necessary to keep our critical equipment running)
b. Non-critical Spares (Spares for non-critical equipment + Spares which do not have a critical function for critical equipment).  Note that even the most critical equipment have non-critical Components and Spares – the failure of which do not affect the equipment’s productivity or safety of operation.  We should expect to continue to be pressured to reduce the amounts of these non-critical Spares that we hold.

2. Next we should consider the cost of holding critical Spares; two major categories:

a. The cost of purchase and shipping of the Spares

b. The cost of keeping (and possibly maintaining) the Spares in stores.  This includes a space cost allocation plus admin costs plus possible deterioration costs if there is loss of functionality while it is on the shelf.  Mostly this is not costed individually for a Spare, but for convenience is calculated as a % of the purchase price.

3. Now we need to look at the risk of not having the Spares in stock.  As we saw in our October newsletter:  Risk = Probability of Failure x Cost of Failure.  In the Spares case, we will define Risk as follows

Risk =  the Cost of not holding Spares x the probability of needing the Spare.

4. Looking at the cost of not holding Spares, we can identify them as being:

- The cost of purchasing and expediting the Spares in the event of needing them, - The cost of the extended outage in terms of lost production revenue 

- The cost of the extended outage in terms of impact on reputation, penalties etc. 
5. The Probability of Needing the Spare requires:

· A time frame for the Failure of the Part in use

· A percentage probability of failure 

· The level of confidence we have in our predictions

6. Looking more closely at these pieces of our puzzle:

6.1 The cost of purchase in an emergency buy leaves little or no chance for price negotiations or inclusion in a bulk buy; hence the costs will typically be higher   

6.2 Expediting costs will depend on the size of the Spare, the distance and how urgent the delivery mode specified

6.3 The cost of the extended outage represents the extra time (i.e. more than the normal repair) required to complete the outage given the delay in acquiring the Spare.

6.4 We covered the cost of downtime in the October newsletter, but for the sake of completeness, I am adapting it here for Spares: 

6.5 Cost of downtime during the extended 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, then it doesn’t really matter which you choose.  

6.6 We need to look at this cost in two ways:

6.6.1 If the parent Equipment is part of the direct revenue stream, then we can calculate the loss of revenue as being: 

# hours of extended downtime x volume throughput/hour x price/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 one day extended outage, the extra cost of downtime = 20 x 200 x 24 = $96,000 (don’t worry, these are not real numbers, but just as an example). 

6.6.2 Often the parent Equipment is Service Equipment, and so it is not possible to measure the loss of revenue as in 6.6.1 – because it is not in a revenue generating part of the process.  Example of this are the many pick-up trucks on a plant site, the haul trucks moving the overburden, road graders and grounds maintenance machines, and many, many other cases.  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.

6.7 Let’s turn now to the Probability of Failure.  Many companies already try to predict when the next failure of the Spare part will occur – after all that’s what PM’s should be all about. The logical time frame for our prediction typically is til the end of the current operating cycle – i.e. will it keep running til we take it down for Maintenance?  But in the case of Spares we have to adjust this to account for the normal delivery time of the Spare Part if it is not in Spares

7. Our question is now: What is the Probability that the RUL (Remaining Useful Life) of this Spare, given that we have recognized the Potential Failure has occurred, will last until we receive the Spare part? As we learn more about our equipment and Spares 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:

7.1 the current condition of the Spare part – i.e. the amount of degradation that the Spare has suffered compared to its (Functional) Failure level.

7.2 the history of previous degradations – particularly how quickly it was occurring

7.3 our expectation of the Failures (Failure Modes) of this equipment

7.4 how we expect to use the equipment and the Spare 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 receipt of the Spare.

8. Finally, we can pull all these pieces together.  
Spare

Part

Extra Repair Cost

Extra Outage Cost

Reputation Cost

Total Cost of Zero Spares

Prob of Failure Needing Spare

Risk of No Spare
Cost of Holding Spare
Bearing 

5000

20,000

*see note below
25,000

50%

12,500
2,500
Motor 

12,000

16,000

*see note below
28,000

20%

5,600
50,000
In this example, for the Bearing we have a 50% probability of needing the Spare costing $25,000 for a Risk of not having the Spare of $12,500.  This compares with the cost of holding the Spare of $2,500.  This means that if we hold the Spare at a cost of $2500, we will reduce our risk by $12500 – looks like a good deal!    In the case of the motor, holding the $50,000 Spare only reduces the Risk by $5600 – definitely not a good deal!

*Note: You will see I have ducked the thorny question of the value of the Penalty and Reputation costs.  This is because it is very speculative – despite typically being the largest of the three cost elements – and so attracts argument and debate and draws attention away from the real issue.  So instead, as a suggestion, append a list of the types of cost we might be looking at here – penalties for failure to supply, extended environmental damage, potential cost of lost markets etc.

What’s the bottom line?  Our Spares are an essential part of Maintenance’s investment in keeping output flowing, earning revenue and maintaining customer satisfaction.  We have to have a good argument to ensure the Spares are is available at the right time - using logic and a basic knowledge of costs, we can provide a strong case for making sure we have the right Spares in the right place at the right time.

P.S. We’re not completely done with Spares yet – stand by for further discussion.
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 2017 version of PEMAC’s (Plant Engineering and Maintenance Association of Canada) MainTrain 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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