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About 

Exolum



We are leaders
in Europe in
liquid product logistics 
and one of the most 
important companies in 
this sector worldwide

11 M
cubic metres

of capacity across 8 

countries

+2,100 employees

help us improve each day

68 terminals

for product storage

46 airport 

facilities 

at your disposal

+6,000 km

of oil 
pipelines
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We are leaders 

in Spain in
logistics services for 
oil products

39 storage terminals

37 airport facilities

8 refineries connected 

to the Exolum network

13 port facilities

Pumping facilities

6 hydrant networks

4,007 km of oil pipelines

8,000,000 m3

storage capacity
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LDCM overview

The objective of LDCM application is to detect small leaks in oil pipelines 

analysing the morphology and propagation of pressure waves 

Leak Detection Continuous Monitoring (LDCM)
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LDCM overview

Pressure data extraction
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LDCM overview

Pressure data extraction

Send data to Exolum’s datalake

SAT
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LDCM overview

Pressure data extraction

Send data to Exolum’s datalake

Data analysis with Artificial Intelligence
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LDCM overview

Pressure data extraction

Send data to Exolum’s datalake

Data analysis with Artificial Intelligence

Dashboard in PowerBI
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Beginnings on Leak Detection

Small sample time (20 ms)

Great precision

Dataloggers installation

DATA PRODUCTION ANALYSISCALIBRATION

Replacement and 
calibration of pressure 
transmitters

Modifications on tubing
and cabling

Manual Analysis

Stabilization of PCVs

Transfer data to 
pipeline Control Center

Learning process
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Creating additional “real” data

Product extraction was made directly from pipelines to test the 
procedure and validate the usefullness of the dataloggers



Manual Analysis and learning process
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Shape and size of 
the pressure wave

Location of the 
origin of the wave



15

Results

Significant decrease in illegal connections 

Location accuracy less than 500 meters

Confirmation of some suspicions of theft



16

Results

Significant decrease in illegal connections 



Digitalisation
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Digitalisation at Exolum
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Digitalisation at Exolum

Thanks to Digitalisation the process has evolved looking for these improvements

Old process

• Review of all data

• Great effort

• Difficult scalability

LDCM process

• Less operator effort

• Optimization of dedicated 
time

• Increase chance of detection

• Easy scalability
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LDCM. Machine Learning Tool

Data 
engineering

Machine 
Learning Localization

Training
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Data Engineering



Data Engineering

23
360.000 values 500 candidates
1 hour
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Machine Learning

Trained 
Model

Random forest + 
XG Boost

Trained 
Model

Random forest + 
XG Boost

Candidates 
scored by ML

Training and 
validation

Candidates and 
characteristics

Training data
Real leaks

Simulations

Online analysing process

Offline training process
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Localization

Candidates scored by ML

Localization 
process 

programmed 
in Python
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Power BI
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