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Wind resource assessment

About

Our history

Founded in 2006, SOLUTE initially began as a consultancy offering aeronautical engineering services.
Thanks to our vision for diversification and expansion into new areas, combined with our ability to
adapt to the needs of the industries we work in, SOLUTE has experienced steady growth over the years,
increasing the limits of its portfolio of services and projects, workforce, and infrastructure.

The new projects arrival resulted in an increase of the team year by year, evolving into a more complex
structure with 120 employees, specialized departments, and managers for each area and industry.

Our infrastructure also required significant steps forward, leading us to expand by opening an office in
Barcelona in 2017, as well as new offices in Badajoz and Toledo in 2022. Additionally, a key milestone
was our strategic acquisition of TSR Wind in 2022, a robotics company specializing in inspections within
the wind energy sector.

To be leaders in consulting services, offering To drive our clients’ success by providing innovative
advanced and high-quality technological technology consulting services, based on a deep

engineering solutions, driving innovation and understanding of their needs and a constant
efficiency across the industry, and enabling anticipation of industry advancements, investing in
companies to transform their ideas into innovation and top-tier talent with a team of highly
sustainable realities. qualified experts.

Our values

A team of highly qualified professionals, both young and experienced, who focus
on providing quality and exceeding expectations.

Research and development of innovative projects that contribute to the evolution
of the industries we work in and our solutions.

A combination of experience, knowledge, and technical rigor along with a high
degree of commitment and quality.

3 Excellence

Our clients endorse us with their loyalty and satisfaction, choosing us for our ability

4 TI‘U St to provide maximum value.

Multidisciplinary employees involved in various areas of knowledge and with an
innovative approach.

5 Transversality



Industries and areas

International presence

@edp

International projects

Certifications

Aware of the needs and demands of the market and sectors in which we
operate, we have obtained certification in several ISO standards over the years:
« 1SO 9001:2015 - Quality Management System (2020)

« ISO 27001 - Information Security (2021)

« ISO 14001 - Environmental Management (2022)

« 1SO 45001 - Occupational Health and Safety (2024)

About SOLUTE
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Wind resource assessment

Our R&D products

Our mission is delivering solutions on a global, multidisciplinary level through our technical rigor
and our engineers” knowledge, with R&D as our backbone.

The result of more than 15 years listening to different stakeholders” problems is the development
of products for the renewable energy industry, in the shape of software, hardware and services.

furow

Wind resource and wind farm layout software

Furow is a complete wind energy software, which possesses features
directly with wind resource assessment calculations, wind farm
modelling and project development at any given stage. Furthermore,
its compatibility is flexible while working with other software, therefore,
allowing users easy access to share and compare information.

e Data analysis
® Wind resource assessment calculation (linear model & CFD)
Our team of meteorologists, data scientists and software developers have transformed Aphelion into a leader of meteorological

services for industries such as wind and solar energy, energy markets, agriculture, and logistics. This expertise is delivered
through specialized business lines, ensuring deep, industry-specific value

® Micrositing

Our weather and energy forecasting brand

Aphelion Weather
Weather platform and app for individuals and O&M

Aphelion Agro
Agrometeorological forecasting for businesses in the agricultural sector

Aphelion Insurance
Root cause analysis (RCAs) for wind farm operators

Aphelion Wind
Wind & solar production forecasting services



Bird detection, deterrence and shutdown system for wind farms

Innovative, state-of-the-art bird detection and deterrence system that
leverages advanced artificial intelligence and computer vision technologies to
effectively protect avian wildlife

e Al-powered real-time bird identification and classification

® Multilayered system for the bird deterrence and warning

¢ [ntelligent shutdown system triggered in high-risk situations
e Web-based dashboard for real-time monitoring and reporting

Our R&D products

Autonomous aircrafts with vertical take-off and landing

Design, development, and full manufacturing of two autonomous VTOL (Vertical
Take-Off and Landing) aircraft featuring innovative propulsion technologies.

V-PELICAN
Electric hybrid propulsion powered by PEM fuel cell and batteries,
with a payload capacity of 80 kg and autonomy of up to 8 hours.

ALTACAB

Electric hybrid propulsion powered by batteries and an SOFC-H
ammonia fuel cell demonstrator, designed to transport 2 passengers
over distances of up to 300 km.

Improvement tools for simulation

Development of modular virtualization solutions aimed at simulating
procedures and training.

Photogrammetry and laser scanning
Remote monitoring in the cloud
Multi-user collaborative environments

3D component visualization and analysis

Performance evaluation in procedures

Interactive and remote training
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Wind resource assessment

Our WRA approach

WRA & EYA for developers

SOLUTE brings extensive experience in wind
resource assessment, backed by a large team of
wind energy engineers. Our complete approach
combines field expertise with cutting-edge
analytical tools to deliver reliable, bankable
assessments that support critical investment
decisions in renewable energy projects.

Wind resource assessments form the foundation
of any successful wind energy project. These
studies provide the critical data needed to evaluate
a site’s energy potential, enabling developers to
make informed decisions about project viability,
technology selection, and financial planning.
Accurate resource assessment directly impacts
project economics, determining expected energy
yields, capacity factors, and ultimately the return
on investment for what are often multi-million
developments.

Furthermore, complete resource assessments
are essential for securing project financing and
meeting due diligence requirements. Lenders
and investors rely on these studies to understand
project risks, validate energy production forecasts,
and ensure compliance with international
standards. Without rigorous resource
assessment, projects face significant uncertainty
in performance predictions, potentially leading
to financing difficulties, suboptimal turbine
placement, or operational challenges that could
impact long-term profitability.

SOLUTE has more than 15 years carrying out
wind resource calculations for a wide variety of
key industry-leading companies, which include
manufacturers, promoters, developers, and
operators. As of today, SOLUTE has performed
more than 50 GW in wind resource assessments
and energy yield assessments calculations on a
global scale.

Additionally, and in continuous R+D investments
efforts, SOLUTE’s wind work is not only powered
by our engineers, but also by our own complete
and certified wind resource assessment software,
called Furow, which is the primarily calculation
tool used by the technical team. Moreover, the
team possesses expertise in other industry-
known software in case clients request them.

More than
+50 GW in WRA & EYA
calculations
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Our WRA approach

SOLUTE’s methodology & capabilities
for wind resource assessment projects

Wind data analysis & management

SOLUTE has extensive experience in wind
measurement campaigns using meteorological
masts and remote sensing systems. All campaigns
follow IEC 61400-12 , MEASNET, and WMO
standards to guarantee reliable and accurate
data. Measurements undergo continuous quality
control, including availability checks, automated
and manual cleaning, and detection of anomalies.

Data consistency is verified across sensors,
heights, and reference stations, while key
atmospheric variables such as wind speed,
direction, turbulence, temperature, and pressure
are analyzed over multiple time scales. Final
reports include mast configuration, calibration,
sensor availability, and statistical summaries,
delivering validated datasets for resource
assessment and wind farm design.

Capacity to carry out projects

at any given stage

Wind resource measurement
campaign design

Before any data is collected, SOLUTE designs the
measurement campaign with a strong emphasis
on site representativeness, long-term accuracy,
and regulatory compliance. This phase includes
a detailed spatial analysis to identify optimal
locations for meteorological masts and potential
LiDAR units, ensuring that the measured
conditions closely mirror those expected at future
wind turbine locations.

All decisions regarding mast height, sensor
configuration, and the potential integration
of remote sensing technologies are guided by
internationally recognized standards, including
MEASNET and FGW guidelines. This structured
and comprehensive approach lays the foundation
for high-fidelity wind resource data and successful
project development downstream.

The WRA team thoroughly
collaborates with other engineering
departments

SOLUTE can support and execute
projects at any given stage, from
initial  measurements to final
design, providing expert solutions
adapted to clients” requests
throughout the entire process.

12

Solar resource assessment

Operations & maintenance

Mechanical loads assessment

Civil engineering

Electrical engineering




Titulo de la seccion
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Wind resource assessment

Wind resource calculation & analysis

Our wind resource modeling starts with a
thoroughssite characterization, where topographic
features such as orography, surface roughness,
and obstacles are transformed into detailed
digital models. This foundation ensures that the
complexity of the terrain is properly captured
from the outset.

Once the site is defined, we integrate
meteorological data from measurement masts,
applying rigorous quality checks that include
installation validation, calibration certificates, and
compliance with IEC and MEASNET standards.
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When  direct measurements are  not
available, high quality virtual datasets
are selected and adapted to the project's
specific  characteristics and  requirements.

From there, wind conditions are extrapolated to
hub height using the most suitable methods for
each scenario. This process allows us to accurately
determine the full set of design parameters at
turbine height: mean annual air density, average
wind speeds, Weibull distributions, turbulence
and shear profiles, wind direction patterns, and
extreme wind conditions.



Our WRA approach
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Wind resource assessment

Energy yield assessment & uncertainty analysis

16

Upon gathering the results from the calculation
stage, the team proceeds to the energy yield
assessment (EYA), which builds on wind resource
analysis and site conditions. The objective is
to deliver precise, bankable estimates of wind
farm production through advanced modeling,
loss analysis, and uncertainty quantification.
This process is adapted to the complexity of
the site and the project's maturity, ensuring
reliable results for investment and planning.

The methodology integrates wind flow modeling
with linear, CFD, or mesoscale approaches
depending on site characteristics and available
information. Air density at turbine locations is
determined to refine power predictions, followed
by gross energy production estimates at both
turbine and wind farm levels. Wake interactions
are modeled with industry-standard approaches,
while technical and environmental losses are
accounted for, including availability, electrical
efficiency, turbine performance, curtailments, and
temperature-related impacts. These evaluations
lead to the net P50 energy production.

Uncertainty analysis is then performed to quantify
the robustness of the results, considering
measurement  accuracy, long-term  wind
variability, model limitations, turbine and plant
behavior, future climate effects, and operational
constraints. The outcome is a transparent,
bankable report that provides investors and
developers with confidence in both performance
predictions and financial feasibility.

Our WRA approach



Our WRA approach

Wind farm layout optimization

In the early stages of development, SOLUTE
carries out basic layout optimization to identify
the turbine arrangement that delivers the highest
possible energy output while respecting site
restrictions and client objectives. Wind data
from measurements or mesoscale sources is
used to evaluate potential configurations, always
considering wake effects, turbine spacing, terrain,
and environmental or regulatory constraints. The
outcome is a first optimized design that provides
a reliable foundation for prefeasibility studies.

As the project advances, our team refines
this work through detailed optimization,
integrating energy performance with preliminary
infrastructure and cost of energy evaluations.
At this stage, turbine characteristics are
combined with site-specific wind models and
geographic conditions, ensuring that every
placement decision contributes to both technical
feasibility and economic competitiveness.

To further enhance results, SOLUTE's civil and
electrical engineering experts collaborate on
integrated analyses that include access roads,
platforms, internal electrical networks, and
evacuation lines. This multidisciplinary approach
allows us to iteratively develop scenarios and
identify the optimal balance between production,
investment, and compliance. The result is a layout
that is technically sound, financially robust, and
fully aligned with the client’s project goals.

17



Wind resource assessment

Site compliance

SOLUTE ensures full site compliance by
aligning  project design and execution
with  national regulations, environmental
constraints, and technical standards, most
notably the IEC 61400-1, which governs
wind turbine design and siting conditions.

By adhering to this internationally recognized
standard, we guarantee that factors such as wind
conditions, extreme events, turbulence, terrain
complexity,aswellasclassandsubclassverification
of the wind turbines, are rigorously accounted for
in the layout and engineering of the wind farm.
This commitment not only reduces development
risk but also facilitates smoother permitting
and supports long-term operational reliability.

Class and subclass verification is a key step to
ensure that each turbine model is suited to the
specific site conditions. By matching the turbine’s
certified class with the project’s wind regime and
turbulence profile, we minimize technical and
financial risks, while securing compliance with
industry standards and investor expectations.
This process strengthens the project’s bankability
and ensures reliable performance throughout its
lifetime.

As part of site compliance, SOLUTE also generates
validated wind conditions for Mechanical Loads
Assessment (MLA), ensuring realistic inputs for
load simulations and strengthening project
reliability.

18

Additional micrositing
studies

Environmental analysis
(noise & shadow flicker)

HRERIGEIEREINSHS

Time series wind conditions &
energy yield calculations

Wind-to-cable & sun-to-cable models
for energy forecast without historical data

WTG model selection
& analysis

Wind inputs for aeroelastic
load (MLA) studies




Repowering

Repowering services play a strategic role in
extending the life, performance, and profitability
of existing wind farms. As turbines age or
technology  advances, repowering  offers
the opportunity to replace or upgrade key
components, or even entire turbines, using the
existing infrastructure, permitting, and grid
connection. SOLUTE approaches repowering
projects with a complete technical, economic, and
regulatory analysis, identifying the most efficient
pathway to maximize energy yield and reduce
the Levelized Cost of Energy (LCOE) across the
remaining life of the asset.

Our methodology begins with a comprehensive
assessment of the current wind farm, including
operational data analysis, turbine condition
monitoring, site constraints, and existing layout
performance. Based on this, multiple repowering
strategies are developed and simulated,
balancing modern turbine technologies with site-
specific characteristics. All scenarios are assessed
in terms of energy production, CAPEX and OPEX
estimates, and grid compliance.

Each repowering configuration is modeled in
detail, with energy production simulations and
technical feasibility studies aligned to IEC 61400-
1 standards.

Our WRA approach

The resulting technical documentation serves
both as a feasibility report and as supporting
material for investment decisions or financing
applications. Repowering with SOLUTE not only
increases energy output but also ensures long-
term operational security, grid compliance, and
alignment with the latest industry best practices.

Key elements of the repowering study include:

« Analysis of historical energy production and
downtime data

« Evaluation of current infrastructure, including
foundations, cabling, and substations

 Identification of optimal new turbine models
or retrofit options

« Wind resource re-evaluation using the latest
data and modeling tools

e« LCOE and Net Present Value (NPV)
comparisons between scenarios

« Grid capacity assessment and interconnection
requirements

« Consideration of permitting implications and
environmental impacts
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About Furow
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About Furow

‘S About furow

SOLUTE’s complete WRA software

Furow is a complete wind resource assessment
software, which possesses features directly
involved with a wind farm development project
at any given stage. Furthermore, its compatibility
is flexible while working with other software, Some of Furow’s
therefore, allowing users easy access to share references include
and compare information.

The software is used globally by leading wind
energy developers, specialized consulting firms,
and prominent academic institutions. Its adop-
tion by prestigious universities underscores its
reliability and technical depth, making it not only
a tool for commercial project development but

also a benchmark for research and education in
the field of wind energy.

Furow’s easy-to-use interface has been designed
to provide users the three main WRA steps in
one place. The tool is divided into the following
phrases:

Data

) WRA Micrositing
analysis

21



Wind resource assessment

Furow’s complete modules

Features within the data analysis module:

Data inspection

» Data coverage

« Apply time shift

» Apply slope offset
+ Flag editing

+ Tower distortion

Generate data

» Derive new variable

« Atmospheric parameter

« extrapolation

* Wind vertical extrapolation

» Rotor equivalent wind speed
« Air density and wind power
+ calculation

¢ MCP (single and multiple)

Data analysis

« Availability

«  Weibull fit

« Scatter plot and fitting
« Turbulence

*  Wind shear

* Long term

+ Extreme winds
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Features within the wind resource assessment
module

« Calculate wind resource (map and discrete)

« Correct wind resource with multiple Clima
Objects.

« Calculate extreme winds

» Calculate wind validation map

+ Inspect profile

+  Get A & KWeibull map

» Export wind resource grid

+ Combine WRGs to create a wind resource
object

« Combine RSF y WRG to create wind resource
object

Features within the micrositing module

«  Wakes effect

+  Optimizer

« Energy production estimation

» Energy losses estimation

»  Wind sector management

«  Wind farm power curve calculator

« Environmental analysis (Noise and shadow
flicker)

« Site compliance

+ Financial analysis

« Final reports

« Financial results report

« Class and subclass verification.



About Furow

About Furow’s complete modules

One of Furow’s most powerful benefit is the complete wind data
analysis module, which provides users all the necessary tools to
manage and filter data ahead of the WRA calculation

Furow allows user to carry out WRA calculations at different
heights with both certified-linear model and CFD

23



About Furow

The microsing module includes all the necessary tools to calculate
wake losses, enegy yield, environmental analysis, financial analysis,
and more.

Wind roses shown on Furow on the energy yield module. These
visuals can be exported to the final report



Hybrid studies
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Wind resource assessment

Hybrid studies

SOLUTE’s methodology for wind & solar

SOLUTE provides an integrated framework for
the design and optimization of hybrid power
plants that combine wind, solar, and storage.
Our methodology links renewable resource
modeling, advanced energy management
strategies, market simulations, and grid analysis
to deliver projects that are both technically
optimized and economically competitive.

Central to this framework is Aphelion, SOLUTE's
proprietary forecasting platform. By generating
realistic production and market price scenarios,
Aphelion supports reliable assessments of plant
performance and financial outcomes. Through
iterative simulations of market behavior, system
dispatch, sizing, and power flow analysis,
SOLUTE delivers bankable results with key
indicators such as LCOE, LCOS, and NPV.

The process follows four main steps: market
modeling, to define realistic price signals and
operational conditions; Energy Management
System (EMS) strategies, to coordinate the
operation of wind, solar, and storage assets;
sizing and optimization, to determine the most
effective mix of generation and storage; and
grid and system analysis, to evaluate electrical
layouts, losses, and interconnection limits.
Together, these steps provide a clear picture
of technical feasibility and financial value.

26

The outputs include high-resolution generation
profiles,  quantification  of  curtailments
and delivered energy, financial KPls, and
comparative analysis of dispatch strategies. This
ensures that every hybrid project is backed by
robust technical modeling and sound economic
evaluation, helping developers, investors, and
operators maximize project returns.
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