PROJECT INSIGHTS: MODEL LINKAGE

AND DEFINING ENERGY TRANSITION PATHWAYS
SET-Nav Case Studies
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How does energy efficiency improvement in buildings, heating system choice, flexibility options
(demand response) and on-site RES affect market integration of RES and CHP?

Innovative technologies to decarbonize industrial process heat
What is the contribution of RES, energy efficiency and CCS technologies in decarbonizing the
industrial process heat sector?
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• Policy recomendations
• SET-Nav reports
• Issue papers

Capture the interdependence between European low-carbon policy and global fossil fuel prices
and renewable energy markets as well as technological progress.
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Scenarios for the global fossil fuel markets
Energy in buildings and the role for RES market integration
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SET-Nav Models linkage

Which measures can accelerate the transition of the transport sector from a fossil fuel based
towards an energy efficient and low-carbon system ?
What are the main grid architectures that should be considered? Impacts of solar and wind?

Projects of Common Interest (PCI) and gas producers pricing strategy
What are the gas infrastructure projects that should be prioritized? How vulnerable will Europe be
to the suppliers’ pricing strategy?

Role for Carbon Capture and Storage in the Future Energy Mix
What will be Europe’s CCS infrastructure needs? What is the impact of CCS on total system costs?
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Capability of the system to accommodate RES volatile generation by coupling energy carriers and
other innovation measures in the system.

Unlocking flexibility and synergy in electric power and gas systems
Integrate electricity and natural gas supply flexibility options to deal with high levels of predictable
short-term load variability and uncertain variability in supply and demand.

Perspectives for nuclear power – a closer look at cost developments
Conduct a comprehensive technology assessment of nuclear power with a focus on cost estimates
and future developments.

Macroeconomic impacts of sustainable energy sector innovation
Interaction and feedback loops between the broader economy and the energy sector will provide
boundary conditions for what can be achieved and how to achieve it.
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Case Study Example

UNLOCKING FLEXIBILITY AND SYNERGY IN ELECTRIC POWER AND NATURAL GAS SUPPLY SYSTEMS
What is the role/value of supply flexibility options towards 2050?

2025 Flexi-Grid

2050 Flexi-Grid

- Insights in cost/effectivity trade-offs between various supply side flexibility options
- Analyze the usage of existing assets for supply side flexibility, such as reservoir/pumped
hydropower, utility grade batteries, grid transmission expansion, and line pack in natural
gas pipelines.
- Provide system security/reliability indices for electricity-gas interdependencies

What is the case study analyzing? (3 cases)
Basic assumptions for all analyses in the case study:
- All models implementation are based on PRIMES decarbonization case
- Nuclear will be restricted in all cases (RES share will increase)
- No CCS technologies considered (RES share will increase)
Flexi-Grid case: Test an intra-day demand response setting plus grid flexibility
 Results: Grid expansion & hydro are the main sources of flexibility
Flexi-1 case: Transmission is restricted
 Results: More electricity storage options used together with Gas thermal plants.
This case assess the value of flexibility based on electricity storage potentials.
Flexi-2 case: Transmission is restricted and electricity storage is costly
 Results: Gas thermal plants come up as the main flexibility provider. The analysis
focuses on the gas infrastructure to supply flexibility to the electricity sector

SET-NAV PATHWAYS: DESCRIPTION, OBJECTIVES AND APPROACH
Research questions on pathways drivers. These questions explore

Four storylines of future change in the EU energy system

critical uncertainties to define a scenario topology space so as to then identify
and vary key assumptions. This provides the setting to come up with
assumptions and reasoning on why the scenario happens.

1.

2.

The gas transport network on the
Norwegian Continental Shelf

For each pathway, which 2030 intermediate actions should be
implemented to achieve 2050 targets?

Which next steps and priorities should be taken for the SET-Plan?
SET-Nav case study analyses provide detailed insights from each sector:

EMPIRE illustrative results

3. How do policies (e.g. energy efficiency, carbon price, renewables support)
complement each other to achieve the EU’s 2030 and 2050 targets?

• 85% GHG reduction as default target at EU level, for sensitivity
purposes (done for the preferred pathway only) but look at a higher
reduction target (95%)

Research question on pathways outcomes (modelling results).

1. How large are the cost differentials associated with alternative
strategies towards the achievement of the 2050 target(s)?

• Pathways have a 2030 intermediate GHG target (40% GHG reduction)
in which policy adjustments or checkpoints might be included (e.g. ideas
and lessons learnt from case studies).

2. What are the long term impacts of alternative mitigation options on the
economy, the energy sectors and technology development?

• All pathways follow the concept of the PRIMES reference scenario for the
near future (2020) – i.e. assuming that 2020 EU energy and climate targets
are met (GHG, energy efficiency and RES targets)

3. A common set of questions answered by models in each pathway: e.g.,
(1) what is the optimal electricity supply mix?
(2) what level of stringency is needed to ensure 2030 and 2050 goals?
(3) what is the spatial density of new energy infrastructure?
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