SOLUTE's solar energy capabilities

SOLUTE's solar energy capabilities span the
full project scope, from site assessment to
performance analysis:

10.
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12.

Solar resource assessment using satellite
and/or measured data
Cross-validation of satellite data with on-site
measurements
Generation of a representative Typical
Meteorological Year (TMY)
Preliminary or detailed plant layout design
Equipment selection and sizing (modules,
inverters, structures)
Energy simulation with detailed loss modeling
Uncertainty analysis and calculation of P50,
P90, P95 values
Production assessment during construction
phases
Long-term production estimation (up to 30
years)
Hybridization analysis with wind or storage
systems

. Evaluation of grid constraints and Point of
Interconnection (POI) impact
Sensitivity and scenario analysis

Solar energy is now the leading

renewable energy source in Spain

By the end of January 2025, solar
enery (PV) capacity in Spain had
climbed to approximately 32.04 GW,
narrowly surpassing wind power (REE)

Titulo de la seccion
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Solar resource assessment

Solar resource assessment

The characterization of the solar resource is
based on the integration of long-term satellite
data with on-site measurements, when available.
In locations with dedicated meteorological
stations or solar measurement campaigns, cross-
validation is performed using detailed statistical
analyses. These include correlation coefficients,
bias, standard deviation, and comparisons of
diurnal and seasonal patterns. This process allows
for the adjustment of irradiance models and
reduces uncertainty in the resource assessment.

High-resolution satellite datasets, such as
SolarGIS, Vaisala, SolarAnywhere, or Meteonorm,
are collected as the starting point. When field
measurements are available, they are integrated
through stations equipped with pyranometers,
anemometers, albedo sensors, and temperature
sensors. Satellite data is validated against ground
measurements using statistical comparisons that

evaluate correlation, bias, and root mean square
error. The Typical Meteorological Year (TMY) is
generated by selecting the most representative
months from historical data series, ensuring
alignment with the site’s local climate. This TMY




Plant design and equipment selection

When a defined design is not provided by the
Client, SOLUTE offers the development of a
preliminary optimized layout adapted to the
site’s topographic, environmental, and regulatory
constraints. This design includes:

« Topography and land restrictions

e Structure configuration, whether fixed-tilt or
trackers

»  Optimal module orientation and tilt

« DC to AC ratio and string grouping

Electrical configuration, including power blocks,
transformers, and medium/high-voltage lines

Photovoltaic module selection is based on key
technical criteria such as nominal efficiency,
power tolerance, thermal coefficients, bifacial
gain potential, cell technology, and guaranteed
degradation.

Inverter selection considers conversion efficiency,
MPPT tracking capability, voltage range, thermal
performance, and grid compatibility. Both
components are evaluated from a technical
and economic perspective, ensuring optimal
performance and a minimized Levelized Cost of
Energy (LCOE).
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Solar resource assessment

Energy yield assessment (EYA)

Energy production is estimated through detailed
simulations using PVsyst, configured with the
complete set of system parameters. All energy
losses associated with each component and
physical phenomenon are explicitly modeled.
These include optical losses due to angle of
incidence (IAM), reflection, soiling, and both near
and farshading, as well as thermal losses, electrical
losses (DC and AC), degradation, mismatch, LID,
system unavailability, and auxiliary consumption.

In the case of bifacial modules, rear-side gain
is modeled by considering site-specific albedo,
mounting height, structural geometry, and
seasonal reflectivity.

e The simulation is performed in PVsyst,
accounting for the following loss factors:

« Optical losses (IAM, reflection, soiling)

« Near and far shading

e Thermal and non-STC irradiance losses

« Electrical losses (DC/AC  conversion,
transformers)

» Degradation, LID, mismatch, and availability

 Bifacial gain and module quality parameters

Key performance indicators are calculated,
including net annual production, Performance
Ratio (PR), specific yield (kWh/kWp), and
equivalent full-load hours.
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For phased projects, partial production is
simulated during construction, incorporating the
progressive commissioning of system blocks and
temporary infrastructure.

Uncertainty Analysis

Uncertainties are quantified in a structured
manner, distinguishing between historical
uncertainties related to the solar resource and
future uncertainties associated with system
operation. Key sources considered include
interannual variability of the resource, accuracy
of transposition models, quality of satellite and
measured data, module degradation, inverter
efficiency, electrical losses, and operational
availability. Based on these factors, energy
production estimates are calculated with different
confidence levels: P50, P90, and P95, for the first
year as well as for 10, 20, and 30-year horizons.

Uncertainties are evaluated across the solar
resource, simulation modeling, and photovoltaic
system, taking into account:

* Interannual variability (1, 10, 20, 30 years)

» Uncertainty in satellite and measured data

« Uncertainty in equipment parameters and
losses

The resulting energy production values are
reported at P50, P90, and P95 confidence levels.



As of end-2024, solar photovoltaic (PV) became
the largest renewable energy technology globally,
with approximately 1.86 TW of installed capacity
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Solar resource assessment

Hybrid studies & grid limitations

For projects involving hybridization with wind
generation or storage systems, joint modeling
of hourly production from each technology
is performed. This process takes into account
dispatch priority, interconnection point (POI)
constraints, and storage capacity. Losses due to
curtailment, the complementarity of generation
profiles, and the overall efficiency of the hybrid
system are evaluated. This analysis enables
optimization of shared infrastructure, cost
reduction in grid connection, and maximization
of renewable resource utilization.

Hybrid scenarios (PV + wind + BESS) are
modeled through multiyear hourly simulations,
considering:

« Dispatch priority

« POl limitations

« Load curves and generation profiles
« Evaluation of curtailment losses

« Optimization of shared infrastructure
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