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Welcome and Introduction

Laurent Schmitt, Secretary General ENTSO Jan Ingwersen, General Manager ENTSOG




Workshop Agenda

1. Welcome and Introduction

2. TYNDP 2018 Scenarios
A Why do the ENTSOs develop scenarios?

A How did we build the scenarios?

A What are the scenario storylines and results?

3. Gas and Electricity TYNDP 2018 Next Steps

4. Panel Discussion:
What are the critical scenario elements for infrastructure assessment
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TYNDP 2018 Scenarios

David McGowan, Task Force Scenario Building, SONI
Dante Powell, System Development Advisor, ENTSO -E

James Gudge, System Development Advisor, ENTSOG




Why do the ENTSOs develop scenarios?




Why do the ENTSOs build scenarios?

To test and assess the network infrastructure
To fulfil a core activity to analyse security of supply

To create technically sound paths toward policy objectives
and what this means in terms of infrastructure development



Why do the ENTSOs build scenarios together

To combine efforts in developing scenarios, utilisagtoralknowledge
and expertise iiplanning andalancing

To be a focus point for gathering inputs from a wide range of stakeholders
Interested in the energy sector

To reflect that decarbonisation will see increasing synergies between
electricity and gas

This ensures theonsistent assessment of the two key energy networks
of Europe against the same futures
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How did we build the scenarios?




Scenario building steps

Public S?;f]‘;trio Public
Consultation Consultation Consultation
Report

w w

75{ Stakeholdemworkshops/webinars

AJoint process between the ENTSOs, combined with extensive
stakeholder engagement
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Stakeholder engagement

Alnitial number of longerm {4

storylines with the EU SUSTAINABLE
. . TRANSITION
2050 climate targets in
mind
BEHIND THE DISTRIBUTED
B TARGETS GENERATION
AStakeholders asked to i SUBSIDISED
. . ..'| GREEN
create their own scenarios EUROPE




Stakeholder engagement

What did the stakeholders say? What did the MSs & NRAs say?
2 June 2016 workshop 5 July 2016 workshop

3. Behind Targets 20%

4. Subsidised Green Europd 1% 4. Subsidised Green Europé 4%

Contrasted views lead us to focus on three storylines

5. Behind targetg 7%



Stakeholder engagement

Renewable Technology
share

Energy
Efficiency

/\Stakeholder quantification input to storylines
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Scenario framework
At NBOA2dza ¢, b5t &aOSylFINR2a F2tf2g

2016

Scenarios
TodaL ~ . == ~_ —586) Vision
G O:‘* -------------- \ | / \/ A Forecast
Vision 1 N~ |
! > Near
vision 2
ENTSO-E: TYNDP16 ENTSOG: TYNDP17

/AWhat approach to take for the TYNDP 20187




Scenario framework

Stakeholder input helped define the framework as a combination of
approaches, leading to the best of both worlds

2020 2025 2030 2040

1Scenario N TTTTTAee-ll
2 Scenarios
(coal vs gas
merit order

switch) 3 Scenarios

3 Scenarios



Scenario framework

AFollowing collaboration with
the European Commission
value was seen to
Incorporate an external
scenario into the frameworl TRANSITION

SUSTAINABLE GLOBAL

CLIMATE
ACTION

2030
2040

AFollowing the publication of
the Clean Energy Package DISTRIBUTED
the EUCO30 policy scenar S
was selected
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Scenario Building
/Data Collection

/Validation

v /Optimisation

AElectricity Market Studies

v /Results
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What are the scenario storylines and results?




Global Climate Action

A
A
A
A

Global emissions trading scheme

Large scale development of renewable
resources. Low Carbon technologies.

High economigrowth & Energy Efficiency'ﬁ':-ff'{‘i:b'

Electric and gas venhicles displace olil in the "':
private transport sector

Gas helps the decarbonisation of the
shipping and heavy good transport sectors

Powerto-gas commerciallavailable. Bie
methane

Electric and hybrid heat pump technology
help to decarbonise heating




Sustainable Transition

National focus on climatehange, driven
by ETS andational subsidies

Steady growth of renewable resources
Moderate economigyrowth

Gas sees significant growth in the shipping
and transport sectors

Electrification of heating and transport
sees stable development

Strong development in Bianethane but
none in Powerto-gas

Heat pump technology most common in
new buildings
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strong EU Policies and an efficient ETS. t

Storage drives climate action

Decentralised growth of renewable
resources

High economic growth

Smart cities enabled with electricity
storageand demandresponse

Decarbonisation of transport driven by
electric vehicles

Hybrid heat pumps offer consumer choice
and flexibility




European Commission EUCO 30

AEUCOS30 is a core policy scenario produced by the Eurdpeamission

AThescenario models the achievement of the 2030 climate and energy
targets as agreed by the European Council in 2014, but including an
energy efficiency target 0%

ATheENTSOs both welcome this new collaboration with the European
Commission anéurther cooperation
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Key indicators  /Transport
= EEN

/\Heating
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european network




CB(&; Coal before Gas
GBC; Gas before Coal
. . STc Sustainable Transition
Scenanq:)nce S 6. Distibuied Goneraton
GCA: Global Climate Action

Global Climate Action

Sustainable Transition

2025 GBC

e/net GJ B Nuclear M Lignite ™ Hardcoal M Gas

M Light oil ®Heavyoil ®CO2 price €/ton

ACQ price provide the largest variance between scenarios




Electricity demand
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/ANew use of electricity leads to a demand increase across all scenarios

mitigated by energy efficiency measures




Electric Vehicles & Heat Pumps
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Decarbonisation of heating and transport see a significant uptake of
new technology



Gas Demand
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/Gas demand decreases compared to recent history and over time,
with decarbonisation influencing sectors differentl
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