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Research centers and universities 

 RSE (I), Coordinator & WP3 

 Politecnico di Torino (I), WP2 

 Technische Universiteit Delft (NL) 

 Technische Universität Dortmund (D) 

 Technische Universität Dresden (D) 

 EC Joint Research Centre - Inst. Energy 

 Univerza v Ljubljani (SL) 

 The University of Manchester (UK) 

 Observatoire Méditerranéen Energie (F) 

 R&D Center for Power Engineering (RU) 

 Vienna University of Technology, EEG (A)  

TSOs 

 RTE (F) 

 APG (A) 

 Terna (I) 

 TenneT (NL) 

Industry 

 Technofi (F), WP1 

 ASATREM (I) 

 KANLO (F) 

 Prysmian (I) 

 RIECADO (A) 

 

Ultimate goal is providing a methodological background supporting the implementation 

of the Energy Infrastructure Package of the European Commission 
 Identification of technical performances, economic benefits and costs of novel tech-

nologies aimed at increasing capacity, reliability and flexibility of the transmission 

infrastructure 

 Definition of long term scenarios for the European power sector, characterized by 

different evolutions of demand and supply, such as the integration of a large amount 

of intermittent RES 

 Implementation of a framework to facilitate harmonisation of pan-European ap-

proaches to electricity infrastructure evolution and to evaluate benefits of transmis-

sion investments 
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P1) XLPE underground cables

P2) Gas Insulated Lines (GILs)

P3) High Temperature Conductors

P4) Superconducting cables

P5) Innovative towers for HVAC lines

PASSIVE TECHNOLOGIES

A1) Fault Current Limiters

A3-4 )High Voltage Direct Current 
(HVDC)

A 15-12) Flexible Alternating Current 
Transmission System (FACTS)

ACTIVE TECHNOLOGIES

REAL TIME  TECHNOLOGIES

RT2) Wide-Area Monitoring Systems 
(WAMS) 

RT1) Real-Time Thermal Monitoring 
(RTTR)

A2) Phase Shifting Transformers

EQUIPMENT IMPACTING ON TSO’ s OPERATIONS (ITO) 

ITO1) Smart metering (impact of)

ITO2) Wind powered pumped hydro 
storage

ITO3) Compressed Air Energy  
Storage

ITO4)  Flywheel Energy Storage (FES) 

ITO5)  Superconducting Magnetic 
Energy Storage (SMES)

ITO6)  Sodium-Sulfur (Na-S) batteries
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Techno-economic 

challenges 
2010-2020 2020-2030 2030-2040

Full scale use within the 

EU27 interconnected 

transmission system

Technology n

RD&D as seen  by 

manufacturers

Integration tests as 

seen by TSOs

An action agenda was filled in for each An action agenda was filled in for each 
technology, using TSO and manufacturers technology, using TSO and manufacturers 
informationinformation
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Increased system 
reliability

System losses 
reduction

Extended power flow 
controllability 

Increased 
transmission capacity 

Reduced 
environmental impact

Benefits from  technology XX integration 
replacing conventional solutions 

Reference: 
Conventional 
HVAC network

P1: technology XX

A qualitative benefits evaluation was addedA qualitative benefits evaluation was added

WP1—Technologies roadmap  

Modeling toolsModeling tools

RegulationRegulation

Planning PracticePlanning Practice

Testing BedTesting Bed
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WP3
WP3.1 analyzes current practice 

and develops a robust set of 

criteria for improved 

transmission planning in 

presence of a large penetration 

of RES-E generation

WP3.2 evaluates bottlenecks and 

investment needs in cross-

border capacities in the 

European Electricity markets

WP3.3 sets up a methodology

and a supporting tool to carry out 

multi-criteria cost-benefit 

analysis supporting the 

development of trans-European 

transmission infrastructure

WP3.4 creates a tool to support 

coordinated investment in 

electricity and gas infrastructure

WP3.5 validates of the cost-

benefit methodology set up in 

WP3.3 on a real case concerning 

the TEN-E priority axis EL2

WP3.6 analyzes the impact of 

regulation and incentive 

mechanisms on transmission 

investment

WP3.7 derives a benefit-based 

approach to improve consensus

on new infrastructures

WP3—Transmission planning 
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WP3.3/WP3.5 — Multi-criteria cost-benefit analysis and test bed 

Benefits-costs [M€]

C1: (Veneto- Austria)C2: (Friuli – Slovenia) C3: (Brennerpaß) 

With benefits B1÷B6 Optimistic case Pessimistic case

Corridor C1 Corridor C2 Corridor C3 Corridor C1 Corridor C2 Corridor C3

NPV 3223 2533 4682 NPV 3658 2882 4845

NPV/IC 15 12 5 NPV/IC 18 13 6

With benefits B1÷B5 Optimistic case Pessimistic case

Corridor C1 Corridor C2 Corridor C3 Corridor C1 Corridor C2 Corridor C3

NPV 1728 1342 2208 M€ NPV 2105 1470 2059

NPV/IC 8 6 3 NPV/IC 10 7 2
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How to speedHow to speed--up grid development and increase consensus?up grid development and increase consensus?
Problems Actions
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Lack of harmonized legal frameworkLack of harmonized legal framework • harmonizing legal framework in Europe
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• harmonizing legal framework in Europe

• incentivize transited TSOsLack of harmonized legal frameworkLack of harmonized legal framework • harmonizing legal framework in Europe

• incentivize transited TSOs

• harmonizing legal framework in Europe

• incentivize transited TSOs

Short/mid term Long termShort/mid term Long termThis analysis has been specifically carried out in support of the creation 
of the Infrastructure package by EC (Interim Report).

1. Build-up new 

infrastructure

2. Anticipate needs 

in the planning

3. Speed up and 

harmonize legal 

procedures (top-

down)

4. Facilitate merchant 

investment wherever 

convenient5. Refurbish the existing 

infrastructure

6. Reform the 

electricity market

7. Act on public 

opinion and on 

compensation 

policy (bottom-

up)

8. Boost TSO 

investment optimality

WP3.7 — Consensus and speed-up of authorization 

Gianluigi Migliavacca, Angelo L’Abbate 

Ricerca sul Sistema Energetico—RSE S.p.A (Milan) 


