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The Challenge 

Frequent failure of IGBT Stacks 
in string inverters were causing 
delays in commissioning & 
generation losses. OEM 
suspected field related issues 
& improper installation as 
cause of failure. Developer’s 
technical team couldn’t 
identify field related issues. 

Identifying Patterns 

By deploying FMEA 
techniques, potential causes 
for the failures were analysed. 
Data collected from field and 
RMS were analysed with FCA 
Tool to eliminate causes which 
don’t effect the failure. The 
result from the above was 
shared with OEM for further 
action. 

The Result 

With the data, the OEM’s 
perspective on the failure 
changed. By admitting the 
case for further analysis, 
identifies a batch failure and 
agreed to replace the 
complete batch of inverters. 
The FCA tool driven results, 
helped not just our customer, 
but also the OEM who could 
proactively replace the 
inverters for other customers 
too.

DATA MINING 
Predictive Maintenance | Predicting Failures

The problem of plenty 
With Industry 4.0 data from field devices and equipments are 
aplenty. While they throw up data, most time we either have 
junk data or data which mislead. This problem of plenty can 
be addressed when industry & product expertise are applied 
on these data sets. Once such instance were the the inverter 
alarms, internal log files and parameters pointed the cause of 
failure as field related (Poor O&M or Poor Installation), but 
with cognitive analysis under lying patterns were identified. 

Identifying the pattern
With frequent failure of inverters at site, the OEM was 
pressed into action to identify the cause of failure. As usual, 
the OEM asked to do few checks and measurements. The 
results were shared. The OEM was urged to send service 
engineer to identify the root cause of failure. Based on the 
alarms and log files, the service engineer was quick to put the 
blame on poor O&M and poor installation practices. When 
challenged technically with field data like string 
measurements, cable insulation values & earth resistance 
values, the OEM team ended with answer “Look at the alarms 
& log files. They all point to fault caused by field related 
issues.”
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Failure Mode & 
Effectives Analysis 

FEMA is widely used and 
accepted principle in 
manufacturing to discover, 
identify potential failures that may  
occur due to product design or 
manufacturing process. While this  
used during design & 
manufacturing process, the 
concept can be well appointed to 
analyse product failures. 

FEMA being a systemic and 
structured process, the end result 
is a set of actions to be taken to 
avoid the failure. But in most 
cases for an O&M entity the 
process stops at identifying 
potential reasons that OEM can 
analyse.  

Rule of Elimination
The FCA Tool was developed 
based on “Total Law of 
Probability”, where a failure 
can occur only through a set 
of distinct and finite causes. 

• List probable reasons (Causes) 
which can cause Failure. 

• Eliminate probable causes 
through finite Actions 

• List Distinct Causes which 
remain after elimination 

• Reiterate the process to 
eliminate causes through new 
set of finite Actions. 

The FCA Tool 
With the onus on Inspire Clean Energy (ICE) to prove that 
the failures could possibly be product issue, we had to rely on 
FEMA technique to identify the possible reasons for failure. 
Using FEMA principles, proprietary FCA (Failure - Cause - 
Activity) Tool was developed to identify the probable reasons 
for failure.

The Acknowledgement 
With the help of the FCA Tool, we could identify the failure 
was related to specific batch of inverters. Provide data set in 
relation to this to the OEM. The OEM after conducting 
internal RCA, came up with a report stating the reason for 
failure and agreed to replace all the inverters pertaining to 
the batch.
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