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1 Introduction

SET-Nav supports strategic decision making in Europe’s energy sector, enhancing innovation towards a
clean, secure and efficient energy system. Using SET-Nav's strengthened modelling capabilities in an
integrated modelling hierarchy, multiple dimensions of impact of future pathways: sustainability,
reliability and supply security, global competitiveness and efficiency are analysed. This analysis combines
bottom-up “case studies” linked to the full range of SET-Plan themes with holistic “transformation
pathways”. The SET-Nav case studies are presented in brief below.

Model integration & Global perspectives

Modelling the European energy system and taking account of the inter-dependence between European
policy and the global demand and supply of fuels is no easy task. SET-Nav determines a number of
important parameters regarding the global fuel markets (prices, import availability).

U Casestudy: Scenarios or the global fossil fuel markets'

Capturing the interdependence between European low-carbon policy interventions with other regions
is of paramount importance. Incorporating the reaction of global fossil fuel prices to domestic demand
for fuel imports and European technological progress is critical to understand issues, such as carbon
leakage and technology spill-overs. Vice-versa, trends in global fossil fuel markets will influence decisions
in Europe. This case study captures the interdependence between European policy and global fossil and
renewable energy markets as well as technological progress.

Energy Systems: Demand perspective

The main objective of the simulation of energy in industrial processes is to set-up a modelling framework
that allows simulating the transition to a low-carbon energy system for the industrial sector in an
integrated manner. Technology solutions like RES, energy efficiency, CCS and the links to the power and
gas sectors are considered. For the analysis the existing bottom-up model FORECAST-Industry is used
that has been applied in various EU and national projects for similar research questions.

U Casestudy: Energy demand and supply in buildings and the role for RES market integration?

This case study aims to analyse the link between energy efficiency improvement in buildings, heating
system choice, demand side flexibility options and on-site RES deployment. The analysis will reveal the
role of these elements in different future energy transition pathways.

Energy efficiency improvement in buildings is one of the key pillars of EU energy policy. However, current
policies (EPBD, RED) do not only target energy efficiency but also on-site generation of RES in buildings.
While a significant decrease of energy demand, in particular for space heating, could be realized in the

' D. Ansari and F. Holz (2018). “Issue Paper on Scenarios of the global fossil fuel markets”, SET-Nav project, available at: http:/set-
nav.eu/content/pages/issue-papers

2 M. Hartner et al. (2018). “Issue paper on heating and cooling demand and supply in buildings and the role for RES market integration”,
SET-Nav project, available at: http://set-nav.eu/content/pages/issue-papers
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coming decades, energy demand in buildings offers a significant potential of flexibility options (power to
heat, heat storage etc.) to be integrated in the energy system.

U Casestudy: The contribution of innovative technologies to decarbonise industrial process heat®

This case study analyses the transition towards a low-carbon industrial sector focussing on process heat
demand. Based on the analysis, policy recommendations will be provided. Energy demand for industrial
process heat accounts for about close to 20% of total EU final energy demand and gas, coal and oil are
the dominant energy carriers, which makes it critical for the EU energy policy goals. RES and energy
efficiency technologies show huge potentials to decarbonize the sector, why also the SET plan clearly
states the need to increase the use of RES in the heat sector. Also CCS and demand response might play
an important role.

U Casestudy: Ways to a cleaner and smarter transport sector

This case study analyses the policy measures and strategies to accelerate the transition from a fossil fuel
based towards an energy efficient and low-carbon transport sector in Europe. As a result it will
recommend suitable measures and strategies via policy briefs. As opposed to other sectors, the final
energy consumption of the European transport sector continuously increased over the last decade and
accounts to more than 20% today. Despite having a very innovative transport industry investing a lot in
research and development and policies designed to foster the shift towards energy efficient and
renewable energy carriers the transport sector is still strongly based on fossil fuels.

Energy Systems: Infrastructure

The security of energy supply is a key policy objective that presents a special significance in the case of
natural gas, where imports dependency is particularly high. Strengthening and diversifying the
connections to major suppliers, and investing in additional LNG regasification capacity will be
instrumental to reduce this supply risk. These infrastructure upgrades have a deep impact in the future
European energy system.

U Case Study: Decentralised vs. centralised development of the electricity sector - Impact on the
transmission grid*

The location of a large part of the forthcoming renewable capacity will be decided based on the
availability of the resource it uses. This means that a substantial capacity will be installed in areas relatively
remote from consumption areas; these remote areas tend to be weakly connected to the rest of the
system at present. There will be a need for specific deep connections as well as reinforcements to bring
the new renewable power from far-away production locations to consumption areas.

The large installed capacities of variable generation —-wind (in particular, offshore wind) and solar- will
challenge system operation. The fact that sun and wind speed vary geographically enables reducing the

3 A. Herbst et al. (2018). “Case study report on the contribution of innovative technologies to decarbonise industrial process heat”, SET-
Nav project, available at: http://set-nav.eu/content/pages/issue-papers

4 S.Lumbreras et al. (2017) “Issue paper on centralized vs. decentralized development of the electricity sector”, SET-Nav project, available
at: http://set-nav.eu/content/pages/issue-papers
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overall variability for the system by integrating increasingly wide areas, which can enable a higher
renewable penetration while minimising curtailment. Again, this will result in network reinforcement
needs.

An increasingly complex permitting process and public opposition mean that building new transmission
lines is more and more difficult. On the other hand, innovative transmission technologies (such as HYDC
or FACTS) will increase the available options for grid development and usage, so they should be
incorporated into the analysis.

Distributed generation, power storage (both as hydro and pumped hydro and non-conventional storage)
and flexible demand, in particular electric vehicles (EVs), will transform the power flows that usually
traverse the system. These changes will require optimising the use of the existing transmission assets and
adapting the existing grid by means of new investments.

The creation of an integrated European power market requires an increase of cross-|| || GTGTcG

Page 3




































