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BUSINESS AREAS RESEARCH DOMAINS TRANSVERSAL AREAS

SYSTEM PLANNING AND 
RELIABILITY

DMS / EMS AND 
NETWORK AUTOMATION

X-ENERGY 
MANAGEMENT SYSTEMS

ELECTRICITY MARKETS

RES / DER
INTEGRATION

MULTI-ENERGY 
NETWORKS

ENERGY ANALYTICS AND 
FORECASTING

ENERGY ECONOMICS 
AND REGULATION

STATIC AND DYNAMIC 
ANALYSIS OF POWER 

SYSTEMS

DECISION-AID AND 
OPTIMIZATION

INDUSTRIAL 
ELECTRONICS

ADVANCED TRAINING AND 
CONSULTANCY

SMART GRIDS AND ELECTRIC 
VEHICLE LABORATORY



RESEARCH ACTIVITIES AND CLUSTERS

COMPUTER SCIENCE POWER AND ENERGY
NETWORKED 

INTELLIGENT SYSTEMS

INDUSTRIAL AND 

SYSTEMS ENGINEERING

Energy Analytics and 

Forecasting

Energy Economics and 

Regulation

Decision-aid and Optimization

Static and Dynamic Analysis of 

Power Systems

Industrial Electronics
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INNOVATION ACTIVITIES AND APPLICATION 
AREAS

TEC4AGRO TEC4ENERGY TEC4HEALTH
TEC4

INDUSTRY
TEC4SEA

System Planning and Reliability

DMS/EMS and Network 

Automation

X-Energy Management Systems

Multi-energy Networks

RES and DER Integration

Electricity Markets
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CPES - TEAM AND ACTIVITY
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OBJECTIVES IN 2021

• R&D solutions for future scenarios with near-100% renewable energy

• Novel methods to maximize energy efficiency and conservation in multi-energy 

networks

• Computational solutions to integrate new flexibility services and improve grid 

resilience

• Privacy-preserving analytics and data markets for energy systems

• Improve electricity market modelling tools

• Develop models for emerging power system reliability problems

• Develop a modular and computationally efficient energy optimization algorithms
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MAIN ACTIONS IN 2021

• Development of simulation tools for converter-dominated grids

• Security of supply evaluation for multi-area power systems with distributed computing architectures

• MIBEL market simulator improvement: EU interconnected markets, H2 economy

• Digital and interoperable solutions for energy management: SAREF extensions, micro-services

• Development of operational and planning tools for multi-energy networks

• Field demonstration (Portugal, Germany) of TSO-DSO coordination schemes

• Development of new approaches for multi-voltage level coordination and resilience in smart grids 

• New contributions to data-driven modelling of energy systems

• Create conditions for a solid research team in industrial electronics: + 2 Contracted post-docs & +1 R&D 

Engineer + 1 Academic Staff + 1 Contracted post-doc (in 2022) (existing: 2 R&D Engineers and 1 Academic Staff) 
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FLAGSHIP 
PROJECTS
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FLAGSHIP PROJECTS UNDER WAY IN 2021
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Innovation Action [IA]

Coordinator
INESC TEC

Duration
2019-2023

Budget
~36M€

52 Partners



FLAGSHIP PROJECTS UNDER WAY IN 2021
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Research and 
Innovation Action [RIA]

Coordinator
INESC TEC

Duration
2020-2023

Budget
4M€

9 Partners 
[6 countries]



FLAGSHIP PROJECTS CLOSED IN 2021
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Hybrid Parks

Technical and economic 

optimization supported by BESS

Microgrids

Holistic optimization 

integrating energy storage

BESS*

Fundamental dynamics modeling 

and life cycle assessment



FLAGSHIP PROJECTS TO BEGIN IN 2021
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with CEGI (base: 
INESC TEC seed 
project 
P2P_Chain)

Digital platform for 
renewable energy 
communities (CER) in 
industrial sites



FLAGSHIP PROJECTS TO BEGIN IN 2021

Powered by 
renewable energy

Energy management 
solutions

Energy and non-
energy services hub

E-mobility
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PIPELINE TO MAXIMIZE RESEARCH IMPACT

Data privacy 

issues

Patent 

application
New use 

case

Data privacy 

guarantees are 

not enough

Proof-of-concept 

INESC TEC seed 

project (VALOREM)

Forecasting with 

geographically 

distributed data voltage control in 

microgrids and 

communities

since in 

2015…



COLLABORATIONS 
WITH OTHER 

CENTERS 
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COLLABORATIONS WITH OTHER CENTERS –
RESEARCH
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CEGI

Condition assessment

Predictive maintenance

Domain knowledge on

Industrial engineering

CPES

Reliability analysis

Energy analytics

Domain knowledge on

Power systems

in 2017…

now in 2021…

iPTransfer (under evaluation)
Data sharing in asset 

management with collaborative 

analytics and data markets

EU-SCORES (Green Deal – NEXT SLIDE)

HIP – Health Index 

for Power 

Transformers

HEAD – Heath index 

for assets of the 

distribution network

Predictive maintenance 

of pump power storage



COLLABORATIONS WITH OTHER CENTERS -
INNOVATION

17

EU-SCORES: EUropean - Scalable and Complementary Offshore Renewable Energy Source

CPES – Electrical infrastructure design, energy 

management, provision of system services, 

electricity market design and simulation

CRAS – Marine robots & sensor integration for 

environmental and condition monitoring

CEGI – Development of O&M tools for multi-

technology offshore power plants

CAP – Sensors for environmental monitoring 

2.2 M€ budget 

[INESC TEC]

Offshore wind + floating PV: 

Belgium DEMO

Offshore wind + wave: 

Portuguese DEMO



COLLABORATIONS 
WITH EXTERNAL 

PARTNERS
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WORK WITH EXTERNAL PARTNERS - RESEARCH
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Challenge

High Cognitive Load!

Alarms! Data!

Decisions!

Large volume of real-time

and historical alarms data

Operation complexity 

rising on a fast pace
(RES, prosumers, grid maintenance, etc.)
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WORK WITH EXTERNAL PARTNERS - INNOVATION

Improve the electrical energy consumption 

model of the Transmission System 

Operator of Austria



WORK WITH EXTERNAL PARTNERS - INNOVATION
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New role in the power 

system & alternative 

sources of revenues?

❑ Evaluate market 

opportunities for 

current system 

services

❑ Study potential for 

new system 

services, e.g. inertia



LABORATORIAL 
INFRASTRUCTURE

2
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BUT…

2
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• Low attractivity (and availability) of HR with power systems background

• Difficulties in retaining senior researchers

• Changes in the board and strategy of energy companies (EDP, GALP,...)

• Unidimensional perspective of sustainability (margin)

• Risk of low scientific literacy from young researchers (no access to b-on/ 

IEEE)

• Lack of visibility on the website and dissemination material for INESC TEC 

energy domain
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FRAGILITIES /  THREATS


