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and one of the most
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We are leaders

In Spain in
logistics services for
oil products

4,007 km of oil pipelines

8,000,000 m:

storage capacity

39 storage terminals

37 airport facilities

8 refineries connected
to the Exolum network

13 port facilities
Pumping facilities

6 hydrant networks
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LDCM overview exolum

Leak Detection Continuous Monitoring (LDCM)

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

analysing the morphology and propagation of pressure waves



LDCM overview exolum

@ Pressure data extraction




LDCM overview exolum

@ Pressure data extraction

® Send data to Exolum’s datalake




LDCM overview exolum

@ Pressure data extraction

@® Send data to Exolum’s datalake

© Data analysis with Artificial Intelligence
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LDCM overview exolum

Pressure data extraction
Send data to Exolum’s datalake

Data analysis with Artificial Intelligence
exolum |

Anélisis de las sefiales y los candidatos

Tabla resumen informacion de candidatos
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Beginnings on Leak Detection exolum

DATA PRODUCTION CALIBRATION ANALYSIS
Replacement and
&{%g Dataloggers installation calﬁ)ration of pressure % Manual Analysis

transmitters

x Small sample time (20 ms)

Great precision

Transfer data to
pipeline Control Center

Modifications on tubing

888 Learning process
and cabling gp

%@‘3 L
&@@ Stabilization of PCVs
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Creating additional “real” data exolum

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




Manual Analysis and learning process exolum

Location of the
origin of the wave

Shape and size of

the pressure wave
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Results exolun

Confirmation of some suspicions of theft

Location accuracy less than 500 meters

Significant decrease in illegal connections
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Digitalisation at Exolum exolum

DIGITAL TRANSFORMATION

CULTURE

il | DIGITALISATION

EMPOWER

PEOPLE IDENTIFY
BUSINESS USE

wll | DIGITISATION

EXPERIMENT WITH

FOCUS ON CLIENT ADVANCED
TECHNOLOGIES
BOOST DATA STRATEGY FOSTER CLOUD ARCHITECTURES
ADOPT AN AGILE
Slenl MINDSET

COMMITTEE
COMMITMENT
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Digitalisation at Exolum

exolum

Thanks to Digitalisation the process has evolved looking for these improvements

Old process

e Review of all data
e Great effort
e Difficult scalability

LDCM process

e Less operator effort

e Optimization of dedicated
time

* Increase chance of detection

e Easy scalability
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LDCM. Machine Learning Tool exolum

Data
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engineering Learning Localization
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Data Engineering

R:aw_‘ Data
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VHUCR1004-PT
| — VHUCR1004-PT-GAM

A= Duraciin del tramo
+ AP = Diferencia maxima y minima presion

+ 8 = Pendiente dentro del candidato
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Data Engineering

VHUCR1004-PT
| —— VHUCR1004-PT-GAM
+ ptos de interes

R:aw_‘ Data

1 hour

= ixima
+ 8 = Pendiente dentro del candidato
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Online analysing process
Trained
Candidates and Candidates

characteristics
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=) Model

Random forest +
XG Boost

—

scored by ML

exolum
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Offline training process

False Positive Rate

Training data Training and i
Real leaks lidati o
Simulations validation “
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Localization

Candidates scored by ML
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Andlisis de las sefiales y los candidatos
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