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One of the most complex challenges 
across industries  

  

Keep assets operational for as long and 
economically as possible …  

…without sacrificing reliability or safety.  

 

Traditional focus : 

– reactive maintenance 

– planned maintenance 

– proactive maintenance 

– predictive maintenance 

 

Manage Asset Integrity 



3 

Goal : predict when maintenance should be performed 

How : determine condition of in-service equipment using equipment historical data 

Why ?  

– Cost savings, tasks are performed only when warranted 

– Increased equipment lifetime, less incidents & optimized spare parts handling 

 

Predictive Maintenance 
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Focused solely on structured data 

Structured data is defined as data that resides as 
records within database tables or is streamed 
according to a standardized protocol 

 

For example :  
 

 using vibrations, temperatures, pressures, etc 

 

 to support reliability modeling (assess past reliability)   

 

 and predict future reliability 

Predictive Maintenance  
Focused on Structured Data 
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Analyze Root Causes 
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‘Predictive’ is not an exact science 
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Too many scenarios 

Numerous techniques 

Numerous scenarios 

Numerous interpretations 

Results difficult to use 

 

Prediction Cone 
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Uncertainty builds up 

Unworkable 
cone  

of uncertainty 

Equipment 

Hierarchy 

Prediction 

Cones 
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Uncertainty builds up 

Workable cone  
of uncertainty 

Equipment 

Hierarchy 

Prediction 

Cones 
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Reality Maintenance is 
Structured + Unstructured 



11 
© 2014 Teradata 

What about unstructured ? 

Inspection Reports 

Maintenance Logs 

Survey Reports 

Notes, etc 
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How do I blend unstructured & structured ? 

Inspection Reports 

Maintenance Logs 

Survey Reports 

Notes, etc 

© 2014 

Teradata 
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Text analytics 

The BMW I bought to 

replace my Mercedes 

is a great car 

 

... which one is a great car ? 

 

 

my Mercedes is a great car 

 

The BMW … is a great car 

  

The new compressor I installed to 

replace previous compressor 

is performing well 

 

… which one is performing well ? 

 

 

previous compressor is performing well 

 

The new compressor … is performing well 
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Model Mechanics and Objective 

David Blie, communications of the acm | april 2012 | vol. 55 | no. 4 
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Ideal Blender takes advantage  
of both Structured and Unstructured 
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A High Level Review of 
Common Blenders 
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Ideal Blender 
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Some Use Cases 

Based on Text 

Who should deal with 

this customer service  

report? 

 

Is the person who wrote 

this message happy?  

angry? What about? 

 

What are the main  

topics in this collection  

of text records? 

 

What persons, companies, 

and locations are  

mentioned in this document? 

 

How can we most closely 

match the names and  

addresses of companies  

from several sources? 

 

From all of these emails 

about this product, give 

me a representative  

message. 

Some Text Processing 

Applications 

Text Categorization 

(=classification or 

routing) 

Named-Entity Recognition 

(=named-entity extraction) 

Sentiment Analysis 

 

Identity Matching 

 

Topic Modeling, 

Document Clustering 

Automatic  

Summarization 

• Ngram 

• Stemming 

• Part-of-speech tagging 

• Parsing 

• K-means clustering 

• Support Vector Machine 

• Bayes classifier 

• Boosting 

• Term finding 

• Dimensionality reduction 

• Mutual information 

• Fuzzy match 

• Vector space model 

• TF - IDF 

• Thesaurus/Ontology 

 

Some Methods Used in 

Text Processing 

Applications 

. . . and many others.  

These methods have their  

basis in math, statistics,  

machine learning, and linguistics. 

Text Mining: Capabilities 
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Text Mining Process: An iterative process * 
 

Text preprocessing 

Syntactic/Semantic text analysis  

 

Features Generation  

Bag of words  

Aster : Ngram 

 

Features Selection 

Simple counting 

Statistics 

Aster: TF_IDF 

  

 

Text/Data Mining 

Classification- Supervised learning 

Clustering- Unsupervised learning 

Aster : Latent Dirichlet Allocation 

 

Analyzing results 

Mapping/Visualization 

Result interpretation  
 
 

* Presentation of Michel Bruney/ Text Mining Process 
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Today Past Future 

Traditional Process 

Risk of 
Asset  

Failure 

Timeframe 

MTBF, MTTR, 
MTTF, FIT 
10, 29, 87.. 

Unworkable 
cone  

of uncertainty 

- Operations 
- Schedules 
- Status… 

Structured Data 

years…  months…  days… hours…  present… hours…  days… 
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Today Past Future 

Excellence… 

Risk of 
Asset  

Failure 

Timeframe 

MTBF, MTTR, 
MTTF, FIT 
10, 29, 87.. 

Equipment Maintenance log 
is used to track integrity for 
compressor 254 installed at 
location X57 and installed at 
construction of phase A5. 

Actionable cone  
of uncertainty 

- Operations 
- Schedules 
- Status… 

- Vibrations 
- Temperatures 
- Pressures… 

- Logs 
- Notes 
- Comments 

- Reports 
- Standards 
- Assessments… 

Asset 
A Asset 

A Asset 
A 

Un-Structured Data Structured Data 

years…  months…  days… hours…  present… hours…  days… 

Enhanced prediction driven by blending 
structured & unstructured data sets 
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ATM - Cash Machines 

Situation 

Millions of ATMs, kiosks, POS devices 
equipped with sensors to monitor 
device health in 180 countries 

Problem 

• Need more predictive failure rules 
for proactive design and repair  

• Rule generation on spreadsheets 
take 6 months to plan 

• Break fix tracking expanding to 1-
2M devices 

Solution 

Aster improved device failure 
prediction by using all available data 
structured and unstructured 

Impact 

•New algorithms developed 
in 3 weeks  

• Aster finds +2X more break 
fix predictions 

• Scheduled maintenance 
increases uptime  
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Predicting Failures – Enhanced Approach 

Aster predictions 

not matched in 

data (97)  

Aster matched 

reactive work orders 

(190 of 220)  

Current process 

predictions (80) 

Total work 

orders (300) 

Aster missed 

legacy work 

orders  (9) 
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Conclusion 

© 2014 Teradata 

Enhance maintenance predictions by blending data: 
 

1. Sensor data (structured)  
• vibrations, temperatures, pressures etc 

 

2. Maintenance data (structured) 
• Maintenance schedule & equipment 
• Mean Time Between Failure (MTBF) 
• Mean Time To Repair (MTTR) 

• Mean Time To Failure (MTTF) 
• Failure In Time (FIT) 

 

3. Maintenance data (unstructured) 
• Maintenance logs 
• Maintenance reports 

• Inspection reports 
 

How ? 
Identify characteristics affecting downtime before failure occurs. Enhance failure predictions 

 

Goal 
• Reduce downtime 
• Align crew competence levels with equipment failure rates 
• Ensure there is enough spending on proactive maintenance 
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