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Renewable energy capabilities

About

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

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

4 Trust Our clients endorse us with their loyalty and satisfaction, choosing us for our ability 
to provide maximum value.

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

VISION
To drive our clients’ success by providing innovative 

technology consulting services, based on a deep 
understanding of their needs and a constant 

anticipation of industry advancements, investing in 
innovation and top-tier talent with a team of highly 

qualified experts.

To be leaders in consulting services, offering 
advanced and high-quality technological 

engineering solutions, driving innovation and 
efficiency across the industry, and enabling 

companies to transform their ideas into 
sustainable realities.

MISSION

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

Our values
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About SOLUTE

Industries and areas

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:
•	 ISO 9001:2015 - Quality Management System (2020)
•	 ISO 27001 - Information Security (2021)
•	 ISO 14001 - Environmental Management (2022)
•	 ISO 45001 - Occupational Health and Safety (2024)

International presence

International projects
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Renewable energy capabilities

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.

Data analysis
Wind resource assessment calculation (linear model & CFD)
Micrositing

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.

Our weather and energy forecasting brand
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.

Our R&D products2

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

Aphelion Wind
Wind & solar production forecasting services

Aphelion Agro
Agrometeorological forecasting for businesses in the agricultural sector

Aphelion Insurance
Root cause analysis (RCAs) for wind farm operators
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Our R&D products

Autonomous aircrafts with vertical take-off and landing

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

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

AI-powered real-time bird identification and classification
Multilayered system for the bird deterrence and warning 
Intelligent shutdown system triggered in high-risk situations
Web-based dashboard for real-time monitoring and reporting

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

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

V-PELICAN

ALTACAB

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



Wind resource
assessment3
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WRA & EYA for wind project development 

SOLUTE brings extensive experience in 
wind resource assessment, supported by a 
multidisciplinary team of energy engineers and 
over 15 years of collaboration with industry 
leaders worldwide. These assessments form the 
foundation of successful renewable projects, 
providing the data needed to evaluate site 
potential, guide investment, and ensure 
bankability. To meet international standards 
and minimize financial risk, SOLUTE combines 
continuous R&D with advanced analytical 
tools, including its certified software Furow, 
complemented by recognized industry platforms 
when required. 

Complete wind resource & energy yield 
assessment (WRA & EYA)
•	 +50 GW of global experience in wind-

resource and energy-yield calculations
•	 Full lifecycle support, from early site screening 

to detailed design and repowering
•	 Assessments complying with IEC, MEASNET, 

FGW and WMO standards
•	 Multidisciplinary engineering team combining 

on-site expertise, advanced modeling, and 
continuous R&D

Measurement campaigns & data management
•	 Design and execution of mast and LiDAR 

campaigns, ensuring representativeness and 
data quality

•	 Automated and manual QC, long-term 
correlation and consistency checks

•	 Continuous monitoring, anomaly detection, 
and validated datasets for project financing 

Renewable energy capabilities

Our complete WRA software

Wind flow modeling & site characterization
•	 Linear, mesoscale and CFD modeling of wind 

flow and complex terrain (onshore & offshore)
•	 Derivation of IEC 61400-1 fatigue and extreme 

wind conditions at hub height
•	 Integration of mesoscale and virtual-climate 

databases for sites lacking measurements

Micrositing & energy yield estimation
•	 Optimized turbine layout considering terrain, 

wake, and environmental constraints
•	 Comprehensive energy yield and loss 

assessment (availability, electrical, curtailment, 
temperature)

•	 Uncertainty and exceedance (P50/P90) analysis 
for investment and due diligence

Site compliance & certification support
•	 Verification of turbine class/subclass per 

IEC 61400-1, ensuring design suitability and 
bankability

•	 Mechanical-loads input generation (MLA) 
and environmental impact analyses 
(visibility, noise and shadow flicker) 

Repowering & hybridization studies
•	 Technical and economic assessment of existing 

wind farms to maximize LCOE and NPV.
•	 Integration with solar PV and BESS through 

hybrid modeling and grid-impact studies

11
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Solar resource assessment for project development

SOLUTE´s solar team provides end-to-end solar 
engineering services, from site assessment 
and data monitoring to system design and 
performance optimization. Reliable datasets 
are ensured through strict quality control 
and validated satellite sources. Bifacial 
gain, soiling, and shading are modeled with 
advanced tools such as PVCase and PVSyst. 

Complete solar resource & energy yield 
assessments (SRA & EYA)
•	 Full project lifecycle coverage, from site 

identification and measurement to design, 
optimization, and performance evaluation

•	 Proven experience in onshore PV, hybrid 
systems, and energy storage integration

•	 Assessments aligned with IEC and ISO 
standards to support investment and 
financing

•	 Engineers and data scientists specialized in 
resource modeling, system design, and yield 
analysis

Measurement campaigns & data quality
•	 Design, installation, and supervision of 

solar measurement stations (irradiance, 
temperature, albedo, and soiling)

•	 Quality assurance through inter-calibration, 
drift detection, and continuous monitoring

•	 Use of high-resolution satellite datasets 
validated against on-site measurements

•	 Long-term correlation and generation of 
Typical Meteorological Year (TMY) datasets

Solar resource modeling & analysis
•	 Modeling of bifacial gain and albedo 

monitoring

We cover the entire lifecyle 
of a solar energy 

project development

•	 Evaluation of soiling effects and cleaning 
cycles using weather and optical sensor data

•	 Application of CFD and FEM models for 
structural and wind-load validation on 
modules and trackers

•	 Accurate long-term production simulations 
considering shading, vegetation, and aging 
effects

Plant design & optimization
•	 Preliminary and detailed layout design with 

AutoCAD, PVCase and PVSyst tools
•	 Equipment selection and sizing of modules, 

inverters, and mounting structures adapted 
to site conditions

•	 Complete loss analysis (electrical, shading, 
mismatch, temperature) for reliable energy 
yield estimations

•	 Uncertainty and exceedance (P50, P90, P95) 
evaluations for financial modeling and due 
diligence

Hybridization studies
•	 Coupled design of solar+wind+storage 

systems for optimized dispatch and reduced 
LCOE

•	 Integration with forecasting team for 
irradiance forecast and market simulations

Renewable energy capabilities
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Weather 
forecasting5



Wind & solar
energy forecasting 

Weather forecasting
for various industries

Weather forecasting
for agriculture

Weather forecasting
for RCA
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Weather forecasts for the renewable energy industry

Meteorology plays a vital role in renewable 
energy, especially in wind and solar power. 
By analyzing wind patterns and atmospheric 
conditions, operators can optimize turbine 
placement, forecast energy output, and 
improve grid integration. Accurate models and 
continuous monitoring also help anticipate 
extreme weather, protecting assets, reducing 
downtime, and ensuring operational reliability 
throughout the project lifecycle. Reliable 
meteorological insights are therefore key to 
both technical success and financial confidence. 
 
SOLUTE’s dedicated meteorology team applies 
its expertise across wind, solar, and O&M 
projects. Their work supports site selection, 
resource mapping, and forecasting, while 
also providing advanced uncertainty analysis 
and adapted reporting for stakeholders.

Renewable energy capabilities

With this comprehensive approach, SOLUTE 
equips developers, operators, and investors 
with the data and tools needed to enhance 
efficiency, minimize risks, and accelerate the 
transition to sustainable power generation.

•	 Weather forecasts with different NWP models 
and in-house models

•	 Analysis of meteorological variables for root 
cause analysis studies (RCAs)

•	 Events forecasts: Ramps, high wind/
temporary shut downs, icing, snow on PV 
panels, among others

•	 Weather station installation and maintenance 
(Intermet)

•	 GIS data visualization
•	 High-resolution, ad-hoc weather models 

development
•	 Mesoscale Models for wind resource 

assessment (WRA)
•	 Weather forecasts for O&M tasks
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Energy 
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Accurate wind and solar energy
forecasting
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Wind and solar energy forecasting for energy markets

for

SOLUTE provides energy forecasting services 
leveraging their expertise in the weather sector. 
The web-based app Aphelion Wind delivers 
advanced forecasting capabilities and functions as 
a visualization platform for asset operators, traders, 
and portfolio managers. By applying machine 
learning to weather data, it provides reliable 
intraday, day-ahead, and week-ahead forecasts, 
along with uncertainty estimations that support 
informed decision-making and risk management 
 
Weather is a key element to wind and solar 
energy projects, from guiding site selection 
with accurate resource maps to supporting grid
integration through precise wind and irradiance 
forecasts. Continuous atmospheric monitoring 
helps anticipate extreme weather events, ensuring 
asset protection and operational safety. Backed 
by a team of specialized meteorologists, SOLUTE 
provides weather services that strengthen 
project development, enhance operations, and 
accelerate the transition to renewable energy

•	 Accurate AI-powered wind and solar 
generation forecasts

•	 Day-ahead, intra-day, continuous market, 
and week-ahead forecasts

•	 Forecasts at wind turbine, wind farm, and 
portfolio level

•	 Availability to provide forecast with no 
historical data

•	 Site-specific weather forecasts to renewable 
generators, plant operators, and energy 
suppliers for optimal operational planning

•	 Provide data to customers through efficient 
primary and secondary delivery methods 
(API, FTP, email or our visualization platform)

•	 Events forecasts: Ramps, high wind/temporary 
shut downs, icing, snow on PV panels, among 
others

Renewable energy capabilities

IPP or developers

Portfolio managers

TSOs

Short-term traders

WF/plant operator
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Operation & 
Maintenance7



SOLUTE has developed an innovative portable 
“suitcase” system that enables fast, safe 
relubrication of wind turbine gear motors 
directly from the nacelle, cutting operation time 
from hours to just 30 minutes and significantly 
improving maintenance efficiency.

As complementary O&M services, SOLUTE 
acquired TSR Wind, a wind turbine inspection 
company through robotics technology.

19

Wind farm O&M for performance and longevity 

Operations and Maintenance (O&M) are 
critical components of wind farm management, 
ensuring that turbines operate efficiently and 
safely throughout their lifecycle. Effective 
O&M combines regular inspections, preventive 
maintenance, and real-time monitoring 
to minimize downtime, optimize energy 
production, and extend the lifespan of assets. 
By proactively addressing potential issues 
and implementing data-driven strategies, 
wind farm operators can reduce operational 
costs, enhance reliability, and maintain 
consistent performance across the entire site. 
 
Comprehensive O&M also supports financial 
and regulatory objectives, providing detailed 
reporting on turbine performance, availability, 
and compliance with safety standards. Advanced 
tools and predictive analytics help operators 
anticipate failures, schedule maintenance 
efficiently, and maximize return on investment. 
Overall, robust O&M practices are essential 
for sustaining long-term productivity, 
safeguarding capital investments, and ensuring 
the ongoing success of wind energy projects.

•	 Failure analysis
•	 Design and repairs proposals
•	 Equipment installation and data tracking
•	 IOT system design
•	 Reverse engineering of aeroelastic models
•	 RCA of components (blade, hub and spinner, 

racks, nacelles, tower, and joints). 
•	 Electrical engineering support
•	 Technical due dilligence for wind farms that 

includes:
•	 Asset inspections
•	 O&M plan review
•	 Systems and protocols evaluation
•	 Real performance evaluation

Renewable energy capabilities

Portable relubrication system for wind 
turbine gear motors

Wind turbine inspections
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Mechanical loads assessement & aeroelasticity

Mechanical Loads Assessments (MLA) are key 
to turbine design and operation, ensuring 
components withstand stresses over their lifetime. 
Using simulations, field data, and modeling, 
they evaluate structural integrity, fatigue, and 
performance under varying conditions. This 
analysis optimizes design, prevents failures, and 
supports reliable long-term energy production. 
 
MLAs also support certification, compliance, 
and financial planning by providing confidence 
in safety and performance. With advanced tools 
and methodologies, they identify stress points, 
refine components, and reduce operational 
risks, extending turbine lifespan and lowering 
maintenance costs.

Aeroelastic simulation
•	 Generate accurate aeroelastic turbine models 

using various simulation software
•	 Represent standard and special load cases 

Use commercial (Bladed, Flex5, Hawc2), open-
source (OpenFAST), and client-developed 
tools

Inverse engineering models
•	 Create aeroelastic models from measurements 

and SCADA data, even without manufacturer 
information

•	 Generate an equivalent model suitable for 
life-extension as per IEC61400-28

•	 Define critical components with FEM/CFD 
tools

Offshore
•	 Analyze loads on fixed and floating 

substructures from waves, currents, and tides
•	 Process metocean data to define load cases
•	 Support early-stage tower and substructure 

design

Control tuning
•	 Verify operational parameters and machine 

control
•	 Use Campbell diagrams and frequency 

analysis
•	 Evaluate margins between natural and 

excitation frequencies

Component design studies
•	 Assess impact of design changes on loads 

and safety margins
•	 Conduct sensitivity studies for decision-

making

Power curve calculation
•	 Simulate full wind speed range and varying 

wind conditions 

Site assessment
•	 Calculate site-specific turbine and farm loads
•	 Support life extension studies and control 

strategy design
•	 Prepare technical documentation for 

certification

Renewable energy capabilities

More than
+100 GW in MLAs 

analysis
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Structural design and optimization of renewable assets

With over 20 years of experience in this field, we are 
highly specialized in CAD (geometric modeling), 
CAE (structural simulation through FEM) and CFD 
(aerodynamic and thermal analysis).

We have extensive experience across sectors 
such as automotive, wind, solar, aerospace, 
nuclear, and railway, collaborating with leading 
manufacturers including General Electric, 
Iberdrola, Volkswagen Group, Motherson, Airbus.

In the renewable energy industry, we focus on the 
development and certification of components 
and structures through structural simulation 
techniques, covering the full lifecycle from 
preliminary design to lifetime extension studies. 
This way, through our knowledge and capabilities, 
the structural design of these components is 
significantly optimized, ensuring compliance 
with certifications and industry requirements, as 
well as reducing development times.

Thus, in the wind energy sector, we have 
performed calculations for all structures and 
machinery elements, including foundations, 
towers, internal components and nacelles, as 
well as mechanical components of turbines and 
blades. Regarding the photovoltaic industry, 
our calculations focus on all types of support 
structures and their foundations.

Renewable energy capabilities

Structural analysis (FEM)
•	 Evaluation of the structural strength of 

mechanical components under extreme 
loads and fatigue damage

•	 Life extension of equipment, components, 
and machines

•	 Modeling and analysis of composite material 
components (blades, covers)

•	 Reinforced concrete foundations and 
structures design and analysis

•	 Analysis of welded and bolted joints 
(Eurocode, VDI2230)

•	 Calculation and implementation of redesigns, 
modifications or repairs

•	 Reverse engineering solutions
•	 Dynamic studies through multibody modeling

Aerodynamics and loads analysis
•	 Determination of mechanical loads (fatigue, 

ultimate and seismic) for specific wind farm 
site conditions

•	 Aerodynamic evaluation: blade and 
photovoltaic panel profiles

•	 Thermal behavior under extreme conditions

Certification
•	 Calculation processes aimed at machine 

certification by authorized entities
•	 Standards: EC61400, DNV guidelines, 

VDI2230, Eurocode, IIW…
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Civil engineering applied to wind energy structures

SOLUTE has extensive experience in civil 
engineering for the wind sector, covering tower 
design, turbine foundations, and wind farm 
access roads.

The team supports all project phases, from pre-
design to final calculations and construction 
documentation for certification. Our expertise 
spans multiple tower technologies including 
hybrid, full concrete, and steel, as well as various 
deep and shallow foundation types such as 
ribbed or solid slab with bolt cage, embedded 
steel cans or post-tensioned interfaces in the 
case of hybrid towers.

The value of our civil engineering department 
lies in its knowledge of industrial solutions for 
structural support and its mastery of sector 
regulations and standards. Our work follows key 
references such as IEC 61400-6, DNVGL-ST-0126, 
and Model Code 2010, ensuring compliance, 
reliability, and innovation across all designs.
 

•	 Road, platform, and access design (vehicle 
tracking, drainage, signage, earthworks)

•	 Foundation, steel towers, hybrid tower and 
internal components: pre-design, design, 
certification, peer review

•	 Lifetime extension assessments
•	 RCA and solutions for tower and foundation 

pathologies
•	 Advanced analysis: residual strength, non-

standard details, complex issues (e.g., 
ovalization)

•	 Tooling design
•	 Structural analysis with FEM models
•	 Structural system design and review for PV 

plants

Renewable energy capabilities
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Plant control & automation, evacuations electrical design

SOLUTE’s electrical engineering team 
integrates specialists in power systems, control 
instrumentation, and software, allowing the 
team to manage every stage of a project 
from conceptual studies to execution. Their 
multidisciplinary approach ensures that electrical 
designs are seamlessly aligned with civil and 
mechanical requirements, creating optimized and 
reliable solutions for renewable energy projects. 
 
The team develops complete transmission and 
distribution designs for wind farm evacuation 
systems, covering low, medium, and high-voltage 
networks up to the Point of Connection. Services 
include detailed electrical line calculations such 
as tower geometry, conductor and insulator 
selection, and sag–tension coordination, along 
with the delivery of technical drawings and 
2D/3D substation models. 

Beyond network design, SOLUTE brings proven 
expertise in SCADA and condition monitoring 
systems, contributing to advanced control 
strategies, structural health monitoring, and 
the development of user-friendly, web-based 
platforms for operators in both national and 
international projects.

SOLUTE offers automated O&M solutions that 
cut downtime, including a portable yaw-motor 
oil-exchange system for in-nacelle service, plus 
wireless IIoT monitoring and edge-computing 
for real-time analytics. Our work follows all key 
references such as IEC 61400, IEC 60076, IEC 
60287, IEC 62446-1, IEC 61936, IEEE Std 80.

Evacuation infrastructure design (onshore 
wind & solar):
•	 Internal LV and MV networks
•	 MV/HV overhead and underground lines
•	 Sectioning, protection, control, and metering 

centers

Solar plant design:
•	 Transformer stations, inverters, string boxes
•	 Internal DC and AC networks
•	 Protection, communication, and SCADA 

systems 

Collector and grid substations:
•	 3D modeling and transformer sizing
•	 Protection and communication switchgear
•	 SCADA, video surveillance, and control 

buildings 

Cloud-based SCADA systems:
•	 PLC programming and industrial protocols.
•	 IIoT integration and HMI interfaces 

Condition monitoring systems (CMS):
•	 Sensor-based data collection
•	 Drivetrain health monitoring
•	 Real-time analysis and automated alerts

Automated O&M solutions:
•	 Portable oil replacement system for YAW 

motors
•	 Preservation of critical machinery
•	 Compact, transportable design

Renewable energy capabilities



Built up by robotics and renewable energy engineers, TSR Wind is a Spanish company, spezialised in the 
development of innovative robotic solutions applied in wind turbine inspections; that has revolutionized 
the wind energy industry with its robots.

TSRs´ main objective is to optimize and maximize the profit of the wind turbine maintenance through 
robotics and technology, as well as reducing the risk of accident of the workers, inherent to the wind 
energy sector.

About12

TSR in figures

TSR capacities

Data collection Proccessing

Data analysis Reporting

High tech robotics
Quality on field-data collection
Qualifyed operators

Independent expert technicians 
that analyze and measure damage
Recommendations lead to action
Asset damage statistics
Year to year data comparison

Own software development
Image stiching
Data treatment

Online access to all data related 
to the inspection
Download the information from 
anywhere (reports, summaries, 
damage images, stats,etc.)
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24.000
WTGs inspected

14.000
damages

found

24
countries

Renewable energy capabilities



Comprehensive wind turbine inspection
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EOLOS
The Eolos robot is a lightweight aluminum mobile platform, remotely operated and 
weighing only 25 kg. It can climb any metallic surface using permanent magnets. 
The robot’s camera is a highly mobile, high-resolution device. Its powerful optical 
zoom can capture HD images of wind turbine blades.

Eolos can inspect an average of 5 wind turbines per day, incorporating the latest 
technological advancements and adapting to the client’s needs.

CERBERUS
Cerberus is a small mobile robot designed for remote inspection of 
the interior of wind turbine blades using its three high-resolution 
video cameras. It can access areas that are otherwise unreachable by 
technicians, capturing snapshots and video recordings of components 
and potential damage visible from the inside for expert analysis. 
 
The robot features two side-mounted movable cameras and one 
central camera, all equipped with LED lighting to illuminate the 
entire internal area of the blade.

It is a bidirectional magnetic coupling robot designed to climb any metallic surface and 
follow weld seams while applying an NDT ultrasonic testing system.

KRATOS

Web platform for client access, inspection data management, report 
review, and image processing.

TSR inspector

Development of an automatic inspection drone for wind turbines and other facilities. 
The project’s primary goal is to reduce the need for human labor and optimize the 
inspection route for the drone.

Inspection drone

About TSR Wind
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Avda. Cerro del Águila 3
28703 San Sebastián de los Reyes
Madrid - Spain
+34 91 658 8204

Ctra. de l’Hospitalet, 147 Edif. Lisboa 3ºA
08940 Cornellà de Llobregat
Barcelona - Spain
+34 93 707 0690

Avda. de la Investigación, s/n Edif. Parque 
Científico y Tecnológico de Extremadura
06006 Badajoz
Badajoz - Spain
+34 608 818 500

Vivero de Empresas, C. de Dinamarca, 4
45005 Toledo
Toledo - Spain
+34 689 32 13 88

info@solute.es
www.solute.es


