
TrendWords
Contextual Failure Analysis

Brings the power of a contextual search to your trend analysis.
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Presenter
Presentation Notes
Today it is my pleasure to introduce a text-based search method called Contextual Failure Analysis.



PFS
• PFS is a woman-owned / employee-owned,

small business located in Littleton, CO

• We are a Facilities Support, Logistics and
Project Management Company

• We specialize in remote locations across the
Arctic, the US and Pacific
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Jeff Wahl, CMRP

 Applies reliability concepts to
improve equipment availability &
reduce safety incidents

 Develops, designs, & manages
CMMS to ensure reliable assets &
facilities in Alaska, Greenland.

 Develops Lifecycle Replacement
Program for customer assets and
budgeting.

 Specializing in creative solutions

“Maintaining
equipment in general 
industry is not the same 
as maintaining 
equipment in the Arctic. 
Much of equipment 
maintenance is about 
context, and this is a 
whole different context.”

Property of Jeff Wahl. Not to be reproduced or 
disclosed  without express written consent.

Presenter
Presentation Notes
As Maintenance Manager for the National Science Foundation’s (NSF) Arctic program, Jeff visits research stations in Alaska and Greenland yearly to stay abreast of the unique challenges presented by the Arctic’s harsh conditions. This is one of the converted “farm tractors” that we use to traverse from across the Greenland Ice Sheet.

In his current position, Jeff develops, designs and manages all modules of the CMMS with the goal of providing the NSF Arctic science community with safe, reliable equipment and facilities at station sites in Alaska and Greenland.



What is CFA?

• CFA allows for quick and dynamic analysis of
Work Orders

• Highlights systemic failures in and across
Sites, Facilities, Systems and Equipment

• CFA does what failure codes can’t
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Presenter
Presentation Notes
I really liked Terry’s keynote message this morning about language and communication. Language is how we communicate with one another. Language is what differentiates us from all other primates.



The time spent assigning codes when repairs crossed 
multiple categories was enormous. 

Failure Code PCR Examples

Property of Jeff Wahl. Not to be reproduced or 
disclosed  without express written consent.

Presenter
Presentation Notes
This is an example of Failure Cause Remedy codes. 
I liked what I heard in an NPR commercial the other day. NPR said, “We put reporters at the place where the news is happening. Because we believe that the news can’t be summed up in a headline or 140 characters.”



Reliability Initiative

Monthly Analysis of Work Order Failure Codes

Using failure codes to identify related failures
did not work for us.

I wanted to understand why...
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Presenter
Presentation Notes
I was in the field entering failure codes for several years before I changed careers to the reliability field. As I started learning reliability engineering practices, I discovered that we didn’t use problem codes. Say what!?! What about all that time we spent discussing whether a particular work order should be designated to which failure code?



Failure codes are applied in broad categories.
(Broad categories work against your failure analysis)

Subjective interpretation because focus is on the 
immediate repair.

Speculation means sometimes the answer will be right, 
sometimes wrong.

Correcting misapplied failure codes on closed work 
orders is costly and very time consuming.

Failure Code Design 
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Failure Code Flow Chart 

CC04!
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RC01!
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PC04!
Vertically applied failure analysis is slow… 
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Common Cause Failure Analysis applies 
corrective actions across like-equipment for 

accelerated payback.
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Presenter
Presentation Notes
Working directly with work order text allows for Common Cause Failure Analysis. 
The traditional way of performing a Root Cause Failure Analysis is akin to working vertically, as in a silo. 
After the math is done, what do you have left?



Did you hear the one about? 
Real Life: Three reliability engineers at the 
International Maintenance Conference get on 
an elevator… 

Guy #1 pushes the button for the 8th floor.
Guy #2 pushes the button for the 10th floor. 
Guy #3 pushes the button for the 12th floor.
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The elevator stops and guy #1 starts to step out,  
but then stutter steps in a confused fashion.

He is trying to reconcile the floor numbers he  
sees. Floor #8 on the light. Floor #6 on the 
placard. He looks back and forth several times.
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Guy #2 wonders if the Guy #1 had too much to 
drink tonight because of what he sees.

Guy #2 sees floor #6 on the light and no placard 
at all on the elevator door frame.
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Guy #3 has a better vantage point and exclaims, 
“Hey look. The floor indicator lights are 2 floors 
off from one another!”

And because reliability guys do their best work 
after a few beers… they get out to investigate.
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They laugh it off as they interpret their 
problem codes for what just happened.

This is the way real life works. We’re not in the 
movies. Who’s problem codes would be right?

Property of Jeff Wahl. Not to be reproduced or 
disclosed  without express written consent.



Credits: Real life – The Failure
RE #1 was played by (name?). Please step up if 
you happen to be in the audience.

RE #2 was played by Jeff Wahl.

RE #3 was played by Malcolm Hide.

Disclaimer: No reliability engineers were harmed during the 
investigation of this failure.
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Case Study

Inconsistently applied codes makes failure trending extremely difficult

22 work orders generated to correct pump seal failures
All known to originate from the same failure mode
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Text-based Trend Analysis...

1) Explain their actions in concise, natural language
2) Select Failure-Cause-Remedy codes

By adding “Document on WO”, 
maintenance crafts were required to:
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Text-Based Analysis is a more 
natural way to find failures

I needed a way to decipher text into meaningful data with…
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...the simplicity of a word search...
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Presenter
Presentation Notes
TrendWords is simple to use



...and flexible...
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Presenter
Presentation Notes
TrendWords is multilingual



…and efficient…

Every successfully identified work order line represents an opportunity. 
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Presenter
Presentation Notes
Text-based tend analysis is extremely efficient. The area in blue shading represents well over 155,000 work orders, which required minimal review to no review. Most successfully identified work order targets are found left side of the graph. 



…the familiarity of a spreadsheet…

Traditional filters add another level of intelligence to CFA
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The benefits of working with the 
gear ratio rather than against

CFA Pivot Charts
• Tell the financial story (strategic)
• Drive the problem down to the individual units (tactical)

Apply the 80/20 rule to focus your efforts
• 80% of your costs come from 20% of your assets
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Focus on how much failures are really costing you

CFA works independently of the CMMS Hierarchy

Property of Jeff Wahl. Not to be reproduced or 
disclosed  without express written consent.

Presenter
Presentation Notes
Contextual Failure Analysis realizes efficiency gains in value as common-cause remedies are applied across identical assets in your fleet.

Jeff Wahl
Stamp



When we communicate problems in natural language

The common denominator becomes the failure mode
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Presenter
Presentation Notes
Service calls for emergency jump starts add no value to your bottom line. Most companies don’t realize how much money common-cause failures are subtracting from their budgets. Human nature is to remember the big-dollar items.



Your CMMS data can tell a powerful story

Once a WO is identified as being part of the trend…
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Missing data can be extrapolated from WO text
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Presenter
Presentation Notes
CFA is the best way to “fill in” missing data in your CMMS hierarchy.



Unlike a web search, your company 
created every single work order line . . . 

Don’t wait for lagging indicators.
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Thank you

Jeff Wahl, CMRP  
1.970.290.1616 
jeffwahl1@gmail.com 

Bring the power of a contextual 
search to your trend analysis.
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mailto:jeff@polarfield.com
http://www.polarfield.com/
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CFA Endorsements
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