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The Overall Scenario (1/4)

PATHWAY TO 2°C - From “Low Carbon Economy Index 2016”, PWC 

Evolution of global economy carbon intensity 
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COP22
Marrakech 

Climate Change 

Conference -

November 2016 

Implementation of Paris Agreement
underway

Multilateral cooperation on climate

change continues

United 
Nations

17 Goals to 

Transform Our 

World

Mobilize efforts to achieve

Sustainable Development Agenda
by 2030

Closing 
the loop 

EU action plan 

for Circular 

Economy

“Closing the loop" of product lifecycles

through greater recycling and re-use.

Bring benefits for both environment

and economy

The Overall Scenario (2/4)
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The Energy Transition

Reduction of GHGs emissions

2020
EU 20-20-20

2030
The energy bridge

Consumption covered by RES
2

Energy Efficiency (vs BAU scenario)

Interconnection vs. installed capacity

- 20% - 40%

≥20% 27%

+ 20% +30%3

≥ 10%
4

≥ 15%
5

- 13%
1

≥17%

≥ 10%
4

1. Target for Italy related to Effort Sharing Decision 

2. Share of renewable energy in percentage of gross final energy consumption 

(transport + electricity + heating & cooling) 

+ 20%

TARGETS

Decarbonisation

Market Efficiency

Security of Supply

European 

Guidelines

…to ensure that Europe has secure, affordable and climate-friendly energy

3.      Proposal EC Winter Energy Package (target previously set at 27%)

4.     “Barcelona criterion” from the European Council of 2002, in Barcelona

5.      Single Member State target under study by EC

The Overall Scenario (3/4)
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World global power capacity additions and energy production by source 2004-2014

Source: World Energy Council, Renewables Integration Report, 2016

The Overall Scenario (4/4)
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The Italian Case (1/4)
RES Growth & Thermal Drop
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Understanding RES Integration

1. RES production / total demand, (RES = Wind, PV, Hydro, Geothermal and Biomass) 

2.   Residual load = Demand minus renewable production 

The Italian Case (2/4)
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The Energy Transition is Accelerating

NEW TRENDS TO INCREASE CAPEX REQUIREMENTS

System Needs

ES      ntegration

dequacy

eliability

 Non-programmable 

RES* growth

 Thermal 

decommissioning

 Technology 

evolution /      

Energy Saving

Sector Trends 

At the lowest cost for the System with high quality standards

R

A

R

I

Challenges

 Decarbonisation

 Market Efficiency

 Security of Supply

The Italian Case (3/4)
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Key enablers of the energy transition
The Italian Case (4/4)
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Company Overview

314 TWh energy demand

54.5 GW  highest peak of demand (July 2017)

Terna is

 the largest independent Transmission System Operator (TSO) in Europe

 the owner of the National High Voltage Transmission Grid

 responsible for the transmission and dispatching of the electricity all over the Country

 listed on the Italian Stock Exchange since 2004

 4.6€bn cumulated dividends since IPO1 and TSR ~500%

~ 72,800 Km of three-phase conductors

25 interconnections

861 substations

Our Grid 

Electricity
Market

3

2

1. Including 2016 dividend

2. Data as of June 2017

3. 2016 final figures - Italy 

Focus on safety and technological innovation for a 
sustainable Grid development

The Role of Terna in Energy Transition (1/4)
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Our contribution to the Energy Transition through Innovation 

Transmission Technologies

Electric Power System Operation

Grid & Markets Development

Smart Grids (i.e. Smart Islands)

Business Improvement

CLUSTERS PARTNERSHIPS

Start Up & SMEs

Academy & research centers

Energy sector & Infrastructures 

Supply chain

Tools to turn ideas into new 

strategic initiatives  

Open Innovation
A more sustainable approach 

to environmental themes 

adopting stringent standards 

Environment Human capital 

Attract, develop and retain 

talents 

demonstration cases – interconnection - interdisciplinarity

The Role of Terna in Energy Transition (2/4)
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Sito 3) Scampitella

• Size:  ≈ 10.8 MW

• In operation since 31/12/2015

Site 1) Ginestra

• Size:  ≈ 12 MW

• In operation since 31/12/2015

Energy Intensive (Large scale)

• Objective: increasing the grid safety

• Power in operation: ≈ 13.5 MW

• Solutions: Li-Ion, Zebra, Flow, others (Supercap)

• Number of sites: 2

• Objective: reduction of local congestions 

• Power in operation: ≈ 35 MW

• Solutions: NaS (Sodium Sulfur)

• Number of sites: 3

PHASE I: 16 MW - Storage Lab

Power Intensive (Storage Lab)

Site 2) Flumeri

• Size:  ≈ 12 MW

• In operation since 31/12/2015
Site 2) Sicilia - Ciminna

• Power planned: ≈ 7.3 MW

• Power in operation: ≈ 5.55 MW

Site 1) Sardinia - Codrongianos

• Power planned: ≈ 8.65 MW

• Power in operation: ≈ 7.9 MW

Storage – an Example of Innovation
The Role of Terna in Energy Transition (3/4)
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Impact of fossil fuel fired generators

• Local pollution (NOX, SOX, PM10)

• CO2 emission

• Noise impact

Small grid with very variable load

• Extreme seasonal variations in electric demand

• Very low minimum load

• Normally managed without redundancy

Power supply provided by diesel generators

• Low efficiency

• High generation costs

• Uncertainty on oil prices

• Unreliable fuel supply 

(political vulnerability)

Geographic islands are normally not 

connected to the main electricity grid

There are also “electric islands” that are portion 

of territory electrically independent and 

unconnected

Smart Islands Projects
The Role of Terna in Energy Transition (4/4)
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