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“Service Measured To The Standard” 

Disclaimer 
Cornerstone Electrical Consultants, Inc. does not and cannot know all the facts of your particular situation, and, as such, the information provided herein is 
not intended to create any express or implied warranty to the reader.  The content is for informational purposes only, and the reader’s adoption and/or ap-
plication is performed strictly at the reader’s own risk.  Cornerstone Electrical Consultants, Inc.’s clients and friends should conduct an independent inves-
tigation of the facts for their particular situations and exercise their own judgment as to the appropriate solution based upon the results thereof. 

What is FMEA?  FMEA (fē´-mä) is an acro-
nym for Failure Modes and Effects Analysis 
which is used as a means to help identify re-
liability risk.  By applying the plant’s avail-
ability impact and the maintenance cost to 
the FMEA results, a financial impact can be 
determined.  The information can help direct 
a facility’s personnel to reduce operational 
cost and improve profit potential.  

FMEA is not the same as RCFA - Root 
Cause Failure Analysis.  RCFA is a process 
to identify the root cause of a particular fail-
ure incident.  Chronic or costly failures are 
usually the motivating factor in performing a 
RCFA.  Experiences gained through RCFA 
investigation help in the FMEA process to 
identify and discuss potential problem areas. 

Why perform a FMEA?  Is it cost-effective? 
Is it time-effective?  Is it worth the effort?  
The answer:  YES.  Every piece of equipment 
has a potential failure rate during its life.  
The failure rates are higher, on average, at 
the beginning and at the end of life.  FMEA’s 
performed at the end of life help identify 
components which are failing, the mecha-
nism for failure, and the financial impact of 
the failure.  By this analysis, a cost priori-
tized maintenance/replacement program can 
be established to reduce the most costly ex-
penditures.   

How is  the high potential failure rate ad-
dressed at the beginning of  a piece of equip-
ment’s life?  The answer is:  Perform a 
FMEA.  The reliability issues at the begin-
ning of life are not necessarily due to defec-
tive equipment, although this factor must be 
considered.  A higher potential failure rate 
can be the result of poor communication be-
tween various groups associated with the 
project — operations, maintenance, plant en-
gineering, contract engineering, installers, 
manufacturers, purchasing, etc. — which can 
be minimized through a FMEA.   
Do you remember in school when we were 
taught the effects of communication?  One 
communication learning tool was to whisper 
a sentence to the person on the right.  One by 
one, the sentence was passed around the 
room in chain-like fashion.  Finally, the last 
student repeated aloud what was whispered 
to him.  What was the result?  The sentence 
was dramatically different from the original.  
Life lessons tell us that the same communica-
tion effect happens in our work place.  In 
performing a FMEA, this communication 
breakdown is prevented by having the appro-
priate individuals participate in the review 
process.  When the proposed design is pre-
sented, the participants of the review can 
hear what is said, they can ask questions, and 
provide input based on their experiences.  
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Some points of concern may be:  (1) Will the 
equipment handle the demand of the operat-
ing group?  If not, either the design needs to 
be changed or a higher risk factor needs to be 
assigned; (2) Can the equipment be main-
tained?  This impact may require a design 
change, a different manufacturer, personnel 
training, or assignment of a higher risk fac-
tor;  (3) Is the equipment a new technology 
or unique to the facility?  Standardization of 
equipment is an excellent way to reduce the 
risk factor.  When new technology or unique 
equipment is used in a project, the opera-
tional and maintenance groups must be part 
of the decision process and they must be 
trained. 

An important element un a FMEA is the 
“Risk Determination Point”.  The risk deter-
mination point is the load or equipment end-
point to be evaluated for the risk of a failure 
and the duration of the downtime.  The risk 
value is an accumulative value starting at the 
source of the study to the point of review.  
These points may include a critical load, a 
key motor control center, an emergency bus, 
etc.  These points may help evaluate the need 
for spare equipment or dual equipment.  As 
an example, the failure of a particular pump 
could have an environmental impact if the 
outage is greater then twenty minutes.  The 
risk determination point would be taken to 
the pump and if the length of the failure is 
calculated to be greater than twenty minutes, 
then all risk elements would be reviewed.  
Elements with a higher risk factor are consid-
ered to be “weak links”.  The review team 
then determines whether a design change is 
required, or if the risk is acceptable. 

During the review process, the potential im-
pacts on health, safety, and environment 

must be included in the discussion.  This 
would seem to be basic and may be men-
tioned during the discussion, yet, a proper 
FMEA can help in providing key information 
of a project’s Hazardous Operation Review– 
HAZOP. An example of an impact on safety: 
a FMEA identified a critical load with a 
higher risk factor for its source of power.  To 
compensate for the risk, an unusual power 
source arrangement was proposed to provide 
different feeders to the load’s starter.  The 
loss of the normal source would allow the al-
ternate source to power the load.  However, a 
maintainability review might show that the 
personnel are not trained to inspect or repair 
the starter.  The higher safety risk would re-
quire additional training. 

The next step in the FMEA process is to as-
sign risk factors by using manufacturers’ and 
industrially recognized data of failures per 
year, as well as the duration period to repair 
the failures.  Applying these factors to the 
design process will provide a value of the 
non-availability of a  piece of equipment, of 
a system, and/or of a total process.  Multiply-
ing the duration of the failure by the opera-
tional financial impact and adding the main-
tenance cost, the result is the cost of the total 
outage.  Some outage costs may be accept-
able: a higher cost impact may result is a de-
sign change or other modification.    

What is the conclusion about performing a 
FMEA?  A FMEA review can be viewed as 
“preventative medicine”.  Without anticipa-
tory and preventative measures, once the pro-
ject team has left, the facility may be in a 
continual battle trying to address reliability 
issues and reduce costs.  The adage rings 
true, “an ounce of prevention is worth a 
pound of cure”.         
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