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Behind the change.

Beyond {data}

Beyond the challenge.

Our value

An |oT Solutions for Sustainability

creator based on an horizontal

sensors platform connected to the
cloud with an E2E complete value

proposition
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Some key points

Energy system ~ Topics ~ Countries ~ Data ~ Reports v 2
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Growth in global electricity
demand is set to accelerate in
the coming years as power-
hungry sectors expand

News
14 February 2025

GREEN~

Electricity demand jumps as renewables keep up with i 3
growth L

Beyond {data}

“mewom $STopics  Spotlight: Managing modernrisks  News

Home -« Blogs + Data Center Explorer - Al driving a 165% rise in data center power demand by 2030

by Andy Patrizio

Al driving a 165% rise in data center power
demand by 2030

abc.net.au/news/2024-08-19/the-ev-boom-is-putting-pressure-on-the-grid/104212982
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PWCNL > Topics > Blogs > No energy ition without

Global electricity demand will rise 47 yearly through 2027. Renewables will meet 957 of the surge. led by solar power.

Published on February 17. 2025

lectricity demand and big batteries

Behavorial change needed during infrastructure adaptation unity for the power grid

No energy transition without
transmission

Blog | 14 Aug 2024

: Paul Nillesen Juliette Marsé
Energy - Utilities - Resources Director (Tax) - Energy, Utilities &
Industry Leader, PWC Netherlands Resources, PWC Netherlands
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Blogseries on bridging the energy transition gaps |
#1 Transport & infrastructure

th EV enthusiast Peter Petrovsky has been driving one for 10 years. (ABC News: Daniel Mercer)
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Problem identification

Beyond {data}

Nowadays the big challenge is to integrate more energy from renewable sources

and adapt existing infrastructures to accommodate the new energy flow.

A considerable
Expansion of
Electricity Networks
is required for the

Energy Transition

More than 2,000 GW of
renewable energy will need
to be integrated into our

current grid by the year 2040

\_

/

Transmission grids to be
expanded by 20-50% to a
total length of 0.6-0.8
million km, and Distribution
by 20-65% to a total length
of 12.4-14.7 million km

\_

The required buildout
needs to jump from 500 to
10,000 km/year at
transmission level (20
times faster). 3 times

faster for Distribution Level

/




Solving the problem Beyond {data}

Power companies have various alternatives to increase

the transmission capacity of the power line.
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NORE - Principle: Network Optimization
before Reinforcement and Expansion




DLR: The Key Enabler Beyond {data}

The maximum energy a conductor
can bear depends directly on the max
temperature it can withstand.

Joule Heating I
: "- '-s i
ol

The temperature of a conductor
depends not only on the current flowing
through it but also on environmental
conditions

Radiative Cooling 4 )
Ampacity, or DLR (Dynamic Line Rating),
is the maximum capacity
of a conductor to transmit energy,
considering both factors




DLR: The Key Enabler Beyond {data}

Weather Ampacity Impact

40% 60% 80% 100%
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How favorable is transportation?

Most unfavorable situation Most favorable situation

A 1°C decrease in ambient temperature results in a 1% increase in transmission capacity.
The impact of radiation is lower, but during a total eclipse, transmission capacity increases by

approximately 15%.

A 1 m/s increase in frontal wind to the line leads to a 40% increase in line capacity.




Any solution that aims to implement
real-time and forecast-based DLR

must incorporate a high-quality weather
measurement system, as there is no system that
provides better measurements with less
deviation than one that measures these
conditions locally.



Libelium Environmental Expertise

Our experience is
backed by nearly 20
years working in the
loT sector, deploying
technology tailored

for precise parameter

medadsurement.

This expertise has been
built through more
than 80 environmental
management projects
we've successfully

undertaken.

Our weather
measurement
technology is presentin
over 25 countries, with
more than 550 stations
deployed for monitoring
environmental

parameters.

Beyond {data}

Our Al software, featuring
Digital Twins, currently
recreates virtual conditions
in more than 10 projects,
where the decision
-making dashboard serves
as a vital tool enabling

data-driven decisions.



Our Proposal

Innovative Approach: Hybrid Solution
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algorithms

7 day autonomy
without recharging
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Beyond {data}

the key parameters to

calculate DLR.

Modeling module to

generate 96-hour weather data

predictions for better planning.

are provided for DLR Calculation,
identifying critical spans which

determine the maximum rating of

the OHL.



Unlocking Energy Transition

Beyond {data}

DLR presents itself as one of the most innovative technologies to emerge in recent years, offering a
more economical, sustainable, and readily implementable alternative

.

DLR allows power
companies increases
energy transportation by
30% and up to 50%.

\_

The advantages are
significant as improvements
can be operational in less
than ayear.

/

DLR is the most economical
alternative

-

~

Sustainability

DLR increases network
capacity by improving its
performance, using the
existing infrastructure
without the need for new

/




our Proposal Beyond {data}

Competitors Comparison

How do we do it

SW solutions with Ampacinometer-based LiDAR-based

rega rd i ng Ot herS? meteo reference data solutions solutions

No Line Disconnection

Unaltered Line Load

No Impact On Supporting Structures

Easy Installation

Uninterrupted Supply

000000

Easy Maintenance

Local Wind Data

00000000

Immediate Operational Check




grid360: Unique Selling Points Beyond {data}

/ Unique SW Features \ / Operation Features \

e Accuracy: Enhanced Weather e Nooutages
Forecasting up to 60% better from e Anti-tampering detection tool
numerical modelling e Automatic erroneous measure
e Local alarms set-up HW-detection
¢ Identification of most suitable time e Easy Re-allocation

for on-site maintenance e Improvements from Ist minute

o Easytointeroperate o Estimates for multiple Parallel Lines

e Data completion Module e Autonomous solution:

e Measurement correction Module self-configured frequency

. L e y




Numerical Models VS
grid360 Comparison

Beyond {data}
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Numerical Models VS
grid360 Comparison

Beyond {data}
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Numerical Models VS
grid360 Comparison

STATISTICAL VALUES FOR WIND SPEED MADRID STUDY
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120
123
133
148
161

171

180

0.622
0.712
0.726
0.562
0.720
0.632
0.326
0.570
0.667
0.609
0.673
0.619
0.219
0.688
0.728
0.688
0.524
0.690
0.552
0.595
0.672
0.560
0.735

Improvement
Index

73.05%
64.30%
67.77%
64.38%
75.15%
55.55%
20.74%
61.11%
57.36%
76.67%
73.85%
82.99%
71.41%
81.66%
52.87%
67.29%
80.13%
53.84%
34.38%
66.96%
54.94%
53.61%
78.25%

Beyond {data}

f Improvement

Index

1.33

0.73 82.99%
0.39 0.22 20.74%

0.64 0.59 61.49%

ﬂ Average improvement of grid360 graph compared to \
WRF is.above 60%

e Under certain circumstances, there are minimums of
20% where the model does not significantly improve
WRF forecasts

e However, most of the time it is above 50%, reaching
\ improvement levels of up to 80% /




Our Experience Beyond {data}
Success Case

‘. +2006Wh capacity
9 increased

y ) +170 weather
E stations
+500 km of
monhitored lines

On-Premise Digital
Twin

more than 64,000

/r"]o'\ Energy supply to
g
households

+ 50,000 ton CO2
C02 emissions saved
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Headquarters

Avda. Maria Zambrano, 31
Edificio WTCZ, Torre Este Planta 7
50018 Zaragoza

Factory

Calle Gutenberg, 9-11
50015, Zaragoza

j.cabo@libelium.com
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Libelium Lab

Calle Nelva, 1

Edificio Urban
Center

30006 Murcia

www.libelium.com
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Interactive Feedback
Session

Join our live gquestionnaire

at menti.com using code

4400 1530, or scan the QR
code.

Beyond {data}



