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sweet sy SURE in a nutshell

SURE

« Background: Fundamental transformation of the energy system and partly of industrial

production while avoiding greenhouse gases and achieving long-term energy policy
goals.

* Research questions:
How sustainable is the future Swiss energy system?
How resilient is it to possible disruptive events?

» 10 research partners under the lead of PSI / 2021-2027

LEEfe FEN @ TSP EPFL SUPSI Ell «' emeseuing

* Integrated and holistic assessment framework
« Quantitative and qualitative analysis tools
« Engagement of stakeholders (e.g. associations)

* Investigation of long-term transformation pathways and in particular of possible future
shock events for the energy system (shock dimensions: economy, environment,
technosphere, society, politics); such as energy supply interruptions.

* Scenarios for Switzerland and selected case studies

Energy models

Stakeholder feedback
& analysis of policy and legal aspects

Indicator
- Energy system — el
- Macroeconomic T
- Distributed generation Life Cycle
Analysis
" Category 1: Transient events
ory F_utures
Described variable: Gen=daid
possnble
for example, emissions,
energy demand,
energy prices, Reahty
autonomous vehicles,
social activism, migration,
authoritarianism

Past | Future

Source: McCollum et al. 2020,
https://doi.org/10.1038/s41560-020-0555-3
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https://doi.org/10.1038/s41560-020-0555-3

sweet iz Highlights of the last year (+)

SURE

SURE stakeholder forum
facilitating the project’s
quantitative analytical approach
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Advanced Global Sensitivity
Analysis for LCA

Start

) Monte Carl
simulations

(5) Compet degree
of model sty

Specification of the analytical
framework

SPSa: Team Sprint Finandal shock

Focus on Sustainability

Sleaioningihe
Focus on Energy Security

Cold spell

SPS3: Single Trail Run

Societal change

SPS4: Walk & Talk Nuclear power re-
Current Trends and Policies introduction

Advanced modelling of the
industry sector in an energy
system context

Source: Perlen Papier AG 0\.

National, regional, urban, and
sectorial spotlights on
disruptive events to the energy
system transition

Advanced modelling of consumer
effects related to digitalisation
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sweet vy Engagement with stakeholders and public

SURE

STAKEHOLDER FORUM EDUCATIONAL ACTIVITIES EVENTS
« 1st indicator workshop «  PSIday of the open door *  Energy Lab Innovation Booster, Pitch&Enrich
*  Case study Ticino *  Musical chairs in reverse: governance of »  SCIENTIFICA

commons - case study Energy
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sweet pmres Developing the SURE Indicator Database
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Cuccecctul conduction of the 14 Indicator w;\li\;%rclss?op paved the way for the two upcoming SWEET-SURE Stakeholder
Workshop (07.10.2022) % | " intion of th hodol
* More than 20 participants with stakeholders and Detalled description of the methodology

partners v Gathering input on the SWEET SURE Indicators
* 3 Informative sessions & 2 Interactive sessions v" Pilot implementation of the MCDA framework for the evaluation of the pathways

Introductory session 1st interactive session 2nd interactive session
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SURE

The technical Perspective

sweet pimi ‘ Gaming-based analysis of behavior related to system shocks

Social Science Perspective

Purpose of the game

- «broadcasting a message» and «data
collection»

Main interest:

- What are people's preferences regarding
the future of energy?

Variations of interest
- What are the different pathways?
- Testing the resilience of the pathways
- What are citizens willing to trade off?
- Reactions to shocks

A process: Bringing these perspectives together

- Visit our “booth” here and test our prototype & let us know your feedback! <



sweet vy Specification of model tool interaction and scenario definition

SURE— —

SURE scenario specification Model interfaces specification Individual model tool development

Four pathway scenarios:
SPSa: Team Sprint )
Focus on Sustainability

SPS2: Mountain Hike
Focus on Energy Security

Understanding the models:

STEM: Industry and behaviour

" World gradually implementsd
High regional and energ
Social behavior ap

o «  Workshop and bilateral meetings _ _ _
goilityactions sBSM: hybrid heating and cooling demands
» Collection of initial model outputs

_ Geo-spatial model for Solar, HP and BEV
Coupling the models: a Test Case to

FlexECO: Gasgrid & increased resolution for
electricity

SPS3: Sina! Identify gaps in model interactions

Identify harmonisation needs GemE3-CH: full CGE model for Switzerland

+ Test quantification of WP1 indicators

l | EXPANSE

S between Asia and RoW
Sts at all economic sectors

GEM-E3 —» STEM «—>» BSM — l T

& 5
Heatwa, S FLEXECO
Old wave and dry fall

Cold spell es electricity and heat, disrupts energy & mobility infra
o Weeks of cold wave \ J

Y
Sudden population growth in CH due to (climate) refugees
Societal change { 10.4 million in 2035, high socioeconomic inequality FlexiTl LCA
60-80% of the refugees in CH live in energy & mobility poverty
{ A political decision around 2030s to re-introduce nuclear
. : Variants: From not further pushing the phase-out of nuclear
introduction power to a strong and dynamic promotion of nuclear = Test Cases analysed



sweet e Long-term integration of large-scale gas storage in Switzerland
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SURE

SURE-associated case study:

Techno-economic characterisation of large-scale gas storages for Switzerland

How can large-scale gas - Storage abroad
- 2 LNG options
- Lined Rock Cavern (LRC) storage

Model development and enhancement (STEM of PSI and FlexECO of ETHZ-FEN)
- New technologies

- Gas network (transmission level)

- Model interfaces

Joint scenario analysis

- 2 SURE Pathway scenarios

- Disruptive event

- Sensitivities on price volatility, storage availability




sweet imys Energy modelling framework for this study

SURE

Swiss TIMES Energy systems Model FEN-gas grid model @ s
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Energy -Future gas supply and
storage consumption patterns

! -Seasonal storage needs
Energy
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Insights on:

- Different possible market configurations under the energy transition
- Analysis of resilience / supply security

- Demand and supply for natural gas, synthetic CH,

- Techno-economic optimisation of different options



sweet sy ‘ Scenario definition

_ " World gradually implements green strategies
SP51: Team SP'jmt " {_‘ High regional and energy market integration
Focus on Sustainability ‘ Social behavior and lifestyles supporting sustainability actions
~ World follows a path not markedly different from toda
SPSy: Walk & Talk ) o e '
. < Geopolitical situation as of today
CurrentTrends and Policies -L_ Social behaviour and lifestyles in favor of proven options and norms

Disruptive event: gas supply interruption for
about one week in winter but also a severe
situation on the gas demand side with the

SURE

SURE Pathway scenarios:

operation of a gas CC reserve power plant due oo | |
to unavailability of electricity imports in the g ™ Winter ®spring  Hsummer M Autumn
same week 5
1 ||
S 1%
Sensitivities: : > i = I. - N O
. ope . ‘G‘J -10%
1. Aval|abl|lt¥ of storage option abroad R I
(FR and D ) S 0%
. ope 2 -40%
2. Gas price volatility E o
average default medium volatility upper medium = high volatility
(2013-2020) (2017) (2014) volatility (2020) (2019)

volatility distributions used in the model-based scenario analysis



sweet pimi Results of the model-based analysis

SURE

Results of the model-based analysis shown at the SWEET conference 2023
represent work-in-progress.

The publication of the results is expected for autumn 2023 on the SURE project
website: www.sweet-sure.ch.

In case you wish a notification of the publication of this report, please send a
message to info@sweet-sure.ch or sign up here: https://sweet-
sure.ch/stakeholder-forum/.



http://www.sweet-sure.ch/
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Domestic large-
scale gas storage
connected to the
Transitgas
pipeline and
hydrogen-ready
to enhance supply
security

Visit our website
and explore the
output along
diverse themes
and case studies

Visit our booth
and test the game
prototype
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PAUL SCHERRER INSTITUT

SURE is a research project sponsored by the Swiss Federal Office of Energy's
"SWEET" programme (Call 1-2020) and coordinated by the Paul Scherrer Institute.
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