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Energy transition: European Union targets

2050 target → to achieve net-zero greenhouse gas emissions 

economy

2030 intermediate targets:

1. Greenhouse gas emissions reduction: −60% compared to 

1990 levels

2. Primary energy consumption reduction: −39% compared 

to 2007

3. Increase in renewable energy sources: at least 45% of 

gross final energy consumption

4. Buildings: mandatory installation of photovoltaic (PV) 

panels on new buildings starting from 2029

5. Transport: zero tailpipe CO₂ emissions for cars and light 

commercial vehicles by 2035
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Energy transition: expected evolution

Future generation mix in Europe

Fonte: Report JRC Flexibility requirements and the role of storage in future European power systems, 2023
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Energy transition: power system evolution

Power system – radial structure, centralized generation, clear separation between the utility active network and the 

user passive network 
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Energy system – meshed network, distributed generation, high penetration of non dispatchable RES, digitalization, 

BESS

Energy transition: power system evolution
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«Inflexibility» 
of the energy 

system

Increase of non 
dispatchable RES

Decrease of 
thermoeletric 

energy 
generation

Increase of 
electric loads

Reduced 
availability of 

reserve for 
ancillary services

In summary
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«The ability of a power system to
reliably and cost-effectively manage the
variability and uncertainty of demand
and supply across all relevant
timescales, from ensuring
instantaneous stability of the power
system to supporting long-term security
of supply»1

Power system flexibility: definition

1 IEA, “Status of Power System Transformation: 
Advanced Power Plant Flexibility”, 2018



Energy system evolution: challenges

✓Higher uncertainty (generation & demand)

✓Frequency fluctuations

✓Load shedding/generation curtailment

✓Local congestion

✓Power quality issues

✓Violation of distribution network operating 
limits

Fonte: IRENA
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What should we do?

Restore the flexibility of the decarbonized 
integrated energy storage system



Retrofitting 
existing thermal 
units

Advanced nuclear 
generators (AMR, 
SMR)

VRE participation 
in ancillary service 
provision 

Dispatchable RES 
generators

Bulk Energy 
storage systems

Demand-response

Sector coupling

EV smart charge

EV V2G

Heat pumps

Thermal 
processes, 
including thermal 
inertia

Advanced PHES

Flywheel 

CAES

BESS 

Supercapacitors

SMES

Thermal storage

Hydrogen

Hybrid ESS

Revised ancillay 
services 
requirements

Shorter dispatch 
intervals, intraday 
markets

Market and 
regulatory 
framework review, 
local flexibility 
markets

Improvement of 
VRE forecasts

Advanced 
communication 
and control 
systems

Power grid 
upgrades (at 
Trasmission and 
distribution level)

Technical options to increase system flexibility



Thank you for you 

attention!
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