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POWER ELECTRONIC CONVERTERS

Research line oriented to the design and study of p ower 
converters for electric power generation, conversio n, storage 
and transmission :

• Improvements on the efficiency, control and cooling systems of power converters
• Implementation of power converters, power modules and drivers with SiC

semiconductors
• Power electronics solutions for MV energy storage systems and STATCOMs
• HVDC and MVDC transmission systems
• Viability of new DC offshore transmission and distribution systems below 50 km 

transmission distance
• Analysis of stability and harmonic propagation in grids with high penetration of 

power electronics
• Virtual synchronous machines
• Power flow and transient stability analysis
• Modulation strategies, control algorithms, fault tolerant converters, parallelization



GRID INTEGRATION

Research line focused on the modeling of renewable generation 
systems and power system studies for integration in to the power 
system:

• Dynamic user models of renewable and distributed generation, including storage, 
with high-level controls for normal and perturbed operation

• Power system studies (EMT, dynamic and steady state) for evaluating technical 
and economic issues due to the interconnection of renewable generation. From 
detailed evaluation of specific renewable plant project to large system integration 
studies

• Integration of models into commercial power system analysis tools
• Stability studies, resonances and complex interactions in mixed HVDC-HVAC 

systems
• Protection of HVDC and MVDC transmission systems



DIGITAL MODELS

Research line focused on the development of digital  models of 
different components for optimizing commissioning a nd 
maintenance tasks:

• Modeling of components and equipment based on normal-operation data
• Modeling of components and equipment under fault conditions. Characterizations 

of the physical degradation of components (cause and effect)
• Prediction of failures based on real data entries and real conditions of use
• Prediction of operation against unexpected events
• Product optimization to extend the useful life, including repairs
• Improvement of the overall cost efficiency



INFRASTRUCTURES

APERT LAB GISEL LAB INGRID



EXAMPLE OF PROJECTS ON COURSE

O� shore Contactless Power transfer
Conceptual stage. 2 Master students

VIRTUAL. Desarrollo de modelos virtuales para la me jora de la 
vida de componentes y bienes de equipo

ELKARTEK 2018 (2 years)



OFFSHORE CONTACTLESS POWER TRANSFER

Fast contactless charging of ferries, river boats, Subsea 
machinery and Subsea Remote Operated Vehicles (ROV) :

• Design of an inductive coupling device for underwater operation
• Design of the power converters 
• Small power prototype under development
• Testing of coils in a water tank
• Analysis of the influence of misalignments on the efficiency of the power 

conversion



VIRTUAL

Development of virtual models for the improvement o f the life of 
components and equipment:

• WP 1. Physical Models:
•Modeling of goods and components
•Virtual sensors
•Test models oriented to failure analysis

• WP 2. Forecasting Models:
•Prognosis techniques
•Taxonomy level adequacy
•Concept drift
•Uncertainty management
•Data integration/hybridization

• WP 3. Virtual Commissioning
•Virtual platform
•Definition of synthetic data
•Simulation of synthetic data

Applied to 2 Use Cases:

• Advanced manufacturing
• Offshore wind
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