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Data Mining – Predictive Maintenance, Predicting Failures 

Case Study: IGBT Failures in Solar String Inverters 

The Challenge: 
The recurrent failure of Insulated Gate Bipolar Transistor or IGBT stacks in solar inverters, has 
led to longer downtimes, as also reduced generation. 
The original equipment manufacturer (OEM), believe the root cause for this recurring issue are 
two-fold: deficient installation processes and inefficient handling on the field.  
The technical team at the Developer end, however, has been unable to identify any issues on 
the field. 

Process of identifying Patterns:  
Undertaking the analysis of patterns and potential causes for the aforementioned failures, using 
Failure Mode and Effects Analysis (FMEA). With the help of the Failure - Cause – Activity (FCA) 
tool, the data assimilated from field findings and the Remote Monitoring System (RMS) was 
deeply analysed, to eliminate the reasons not contributing to the ISBT stack failure. The OEM 
was provided with the list of findings, for further necessary action. 

The Result:  
The findings of the data changed the perspective of the OEM with respect to causes of failure. 
The OEM submitted the case facts for further analysis, identified a particular failed batch, and 
also decided to replace the inverters within the ‘faulty’ batch. It is therefore clear that our FCA 
tool efficiently produced results, which in turn helped our customer and proved to be immensely 
helpful to the OEM to proactively replace all the faulty inverters in the batch, at other customer 
sites. 

Failure Mode and Effects Analysis (FMEA) 
FEMA is an accepted and extensively used principle in the realm of manufacturing. This tool 
enables the identification of potential failures that could occur, owing to defects in either the 
design or manufacturing processes. While FEMA is currently being used only at the design and 
manufacturing stages, it could prove immensely useful also to analyse causes of product failure. 
FEMA is a structured and systemic process, which helps to produce a set of proactive steps 
that can prevent possible future failures. Currently however, most operations and maintenance 
entities stop the process of identifying potential causes for failure to a point where the reasons 
can be easily analysed by the original equipment manufacturer (OEM). 

Rule of Elimination: 
The FCA Tool was developed based on “Total Law of Probability” – meaning that failure can 
occur through a set of distinct and finite causes.  
- List probable reasons (causes) that can probably cause failure  
- Eliminate these probable reasons (causes) through a set of finite actions  
- List distinct reasons (causes) that remain post the process of elimination  
- Reiterate the process to eliminate reasons (causes) through new set of finite actions 
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The Problem of Plenty:  
There is an overflow of industry 4.0 data, received from field devices and equipment. Most often 
this data is either unusable or in other cases, completely incorrect misleading. This is the 
‘problem of plenty’. This ‘problem’ can be addressed by applying industry and product 
expertise to the data. An example of the ‘problem of plenty’ is the case of inverter alarms, 
internal log files, and parameters – indicated that the cause of failure was related to the field 
(specifically poor operations and maintenance/poor installation). However, through cognitive 
analysis, underlying patterns were uncovered and highlighted. 

Identifying the Pattern: 
The OEM was asked to step in and help uncover reasons for the recurrent failure of inverters at 
site. The OEM, as is procedure, requested to undertake checks and measurements. The results 
were shared, with a request to the OEM to depute a service engineer to help identify the actual 
root cause of failure. Based on the alarms and log files, the service engineer resorted to the 
blame game, stating poor operations and maintenance (O&M) and installation practices.  
Challenged by technical field data comprising of string measurements, cable insulation and 
earth resistance values – the team from the OEM responded with “review the alarms and log 
files. They all point to fault caused by field related issues. 

The FCA Tool  
It became the responsibility of Inspire Clean Energy (ICE) to prove that the failures were most 
likely due to product flaws, and we depended on the FEMA technique to identify possible 
reasons for failure. We developed our proprietary tool – FCA (Failure - Cause - Activity) – using 
the principles of FEMA, to help easy identification of probable causes of failure. 

The Acknowledgement  
With our proprietary and effective FCA tool, we were easily able to identify and ‘isolate’ the 
cause of failure in a particular batch of inverters, and the OEM was presented with data. Post 
conducting internal root cause analysis (RCA), the OEM submitted a report, stating the reason 
for inverter failure, and agreed to replace all the inverters of the faulty batch. 

About Inspire Clean Energy:

ICE is an organisation with a foundation of a strong frame work of ethics and integrity, fostering 
innovation and a future ready approach. The company continues to have a laser-like focus on 
creating value to customers through an ‘ownership’ driven work environment, by valuing the 
unique talent of each team member.  
www.inspire-ce.com
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