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Outline • The use of Big Data in maintenance

• What is this research about?

• What is Big Date?

• How can Big Date Analysis  help the 
firms?

• Data Mining Techniques

• The use of BD in six sigma 

• Case study

• Conclusion 
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Introduction
➢Streamline maintenance 

operation, 

➢Cut cost, and 

➢Enhance equipment 
availability.

The use of Big Data in 
maintenance is 
holding many 
promises
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Objective • To explores how Big Data 
can bring new light and 
innovation to six-sigma 
projects.

• A case study regarding 
improvement of 
maintenance work duration 
using lean Six Sigma is 
presented 
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What is 
BD?

Big data is referred to the 

large data sets that are 
often challenging to 
examine and investigate 
due to their complexity 
and variability. 
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How can BDA  
help the 
firms?

It will unveil the hidden 
patterns, market trends, 
customer preferences, 
unknown causality and 
correlations between the 
different parameters.

11/15/19 Abdulaziz Bubshait 6



Data Mining 

Techniques
✓Association Analysis

✓Clustering

✓Classification

✓Prediction

✓Machine learning

✓Text mining

✓Video mining

✓Process Mining

11/15/19 Abdulaziz Bubshait 7



The use 
of BD 
in six 
sigma 
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What is 
Wrench 
Time?

• “Wrench time” or “execution is the 
percentage of total time worked 
that a maintenance technician has 
tools-in- hand and directly applying 
maintenance to equipment. 

• On the other hand, doing an 
optimization to the PM by having 
the right time (wrench time), need 
first to remove unnecessary PMs

• for this reason selecting lean six 
sigma approach is the appropriate 
method.
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Case 
Study

• Preventive maintenance execution 
duration is not accurate in SAP 
System (software sending the PM 
with all related info. such as time, 
type of PM and frequency.

• 30 % of total PM are non optimal 
(PM execution duration) which may 
lead to impact the life cycle of the 
assets, affecting the reliability of 
plant
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Total PM with number of defected opportunities PM details 
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Major causes 
of non-
optimum 
preventive 
Maintenance
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Fish bond 
diagram for 
the voted 

causes 

11/15/19 Abdulaziz Bubshait 13



Summary of PM survey
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PM deleted and total annual saving per Year 
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The following PM activities were 
recommended for deleting

• Validate deletion 
request by reviewing 
the PM history.

• Delete Obsolete Assets.

• Delete maintenance 
items.

• Update maintenance 
plan (Delete or change).

• Delete WO that already 
available (created and 
released).

• Adding the history 
information to each 
Work Order that is 
deleted.

• Calculate the saving 
hours annually (section 
wise
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PM changes and total annual saving per Year 
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The following 
PM activities 
need some 
changes: 

• Task list Update that include work 
instruction

• Linking and delinking the assets 
to the right groups

• Maintenance execution duration 
correction

• Created work order adjustment

• Create missing Task list

• Upgrading the Assets 
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Causes recommendation and the Target Date
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Conclusion:  Expected results after 
complete implementation are
• improve safety 

system availability, 
• insure energy 

system healthiness 
by reducing required 
repair time and 
stopping technicians 
from going to the 
areas that assets 
already demolished; 

• increase production 
volume, quality, and 
yield by improving 
system uptime;

• improve plant reliability 
by timely and quality 
execution of PM 
activities and, increase 
employees productivity 
and; maximize 
resources utilization
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