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Our Vision
The cogeneration sector is committed to creating a resilient, decentralised, carbon
neutral European energy system by 2050, with cogeneration as its backbone:
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Key Local Integration Solution

A key role today
that will grow in
the future.
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Today
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2030
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2050
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The Role of Cogeneration in 2050
Study Overview
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Cross-Industry Commitment
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Artelys – Company Overview - I
Artelys is an independent software edition and consulting company specialised in
decision support, modelling and energy systems optimisation.
Key strengths in relation to this potential assignment:
- Artelys has performed multiple prospective studies, including for the European
Commission and other stakeholders, assessing power and heat markets, technology
market potentials, energy transition scenarios, etc.
- Artelys has carried out multiple studies on the economic and environmental value of
specific technologies for the power system (e.g. PEPS studies in France, CHP
potential in France, system costs of resistive electric heating, potential system gains
of hybrid heat pumps deployment in Europe, etc.).
- Thanks to its modelling suite Artelys Crystal, Artelys has the ability to model the
operations of power, gas and heat systems with a high level of detail (hourly
simulations over entire years, at MS level, high technological granularity).
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Study Overview
Study Objective: assess the potential and role of cogeneration in a 2050 decarbonised energy mix.

User Focus – Micro-economic assessment from a heat user point of view.
Plant-size heat applications simulated to evaluate the cost-efficiency of including CHP in the heat
supply mix. Different use cases of technologies, fuels and heat consumption types are covered.
Main Focus Today

System Focus – Scenario-based assessment from a European systemic point of view.
Two scenarios of 2050 European energy mix compared:

1.5 TECH Scenario

Increased CHP Scenario

Our understanding of European Commission
Long-Term Strategy scenario

Featuring a Higher CHP Deployment

Assess the effect at a EU level of increasing CHP capacities in different sectors on investment and
operational costs, on primary energy consumption, etc.
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System Focus: 2 Scenarios with Different CHP Deployment
• European energy system considered:
• Modelling of the EU28 energy system at a national resolution with a specific focus
on the heat consumption in different sectors.
• Shows the potential benefits of adding CHP capacities in the mix on:
▪ Capacities in the electricity and heat generation;
▪ Investment and operational costs;
▪ Primary energy needs; and
▪ Contribution to flexibility needs.
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EU Long-Term Strategy - Baseline
 Released by the European Commission in November 2018.
 Provides eight possible pathways to decarbonise in line with
the 2015 Paris Agreement.
 Narrative for each scenario as well as aggregated data at the
EU28 level.
 1.5 TECH scenario chosen as baseline for this study to assess
the role of CHP in a 2050 decarbonized energy context.
• No full details were available for the LTS 1.5TECH
scenario, additional sources were used to complete the
dataset, in particular to disaggregate data at national
level.
• In the following slides, when mentioning 1.5TECH-based
scenario, we refer to our understanding of the EC
scenario.
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1.5TECH-based Scenario
Energy consumption
• Relies on energy efficiency and strong electrification of buildings, industry & transports sectors.
• Electricity becomes the main energy carrier in this scenario, with a final demand of 4000 TWh and an
additional 3400 TWh of consumption for the generation of e-fuels (e-hydrogen, e-gas, e-liquids).

Energy Supply and Power Generation
• Renewable capacities increase to 90% of the generation capacities (80% for solar PV and Wind) and 70%
of the generation of electricity.
• Biogas, biomass and hydro and nuclear also account for a non-negligible part of the mix, while natural gas
is almost reduced to 0 (and equipped with CCS).
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1.5TECH-based Scenario
Energy consumption in Industry
• Expected to decrease significantly.
• Use of CHP limited to:
▪ 210 TWh of industrial heat consumption with distributed heating (mostly generated by biomass CHP.
▪ 30%* of the on-site heat generation covered with biomass and biogas.
▪ Limited electricity generation from hydrogen and no electricity generation, from CHP or not, based
on e-gas.
Energy Consumption in Buildings
• Energy efficiency and electrification leads to a significant reduction of the non-electricity fuel
consumption (true in all LTS scenarios).
• No mention of micro/small-CHP for decentralized heating.
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System Focus – Scenarios’ Key Assumptions
Two scenarios with different assumptions for the deployment of CHP capacities:
CHP in …

1.5 TECH-based Scenario

Increased CHP Scenario

District heat for the
industry

100% CHP for
distributed heat in industry

100% CHP for distributed heat in
industry

District heat for building

50% of networks use CHP

100% of networks use CHP

On-site industrial heat

Limited to the use of biomass
and biogas

Not limited to biomass and
biogas

On-site heat generation in No micro-/small CHP in
buildings
buildings
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Micro CHP in buildings with
various fuels
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Preliminary Results
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Preliminary Conclusions - I
User Focus – Micro-economic assessment from a heat user point of view.
In a decarbonized 2050 energy system, CHP is:
✓ Competitive on power markets since power prices are expected to increase significantly.

✓ Cost efficient for heat production, implying potential end-user heat supply costs reduction
✓ Avoided distribution grid reinforcements can also be a major advantage of distributed CHP
plants:

➢ Distribution cost are not analysed in this study as it would require a dedicated distribution
grid modelling;
➢ Variable and case-specific: distribution grid will also be determined by decentralised PV, EVs,
(hybrid) HPs…; and
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Preliminary Conclusions - II
System Focus – Scenario-based assessment from a European systemic point of view.
In a decarbonized 2050 energy system, the increase of CHP capacities can:
✓ Reduce power and heat generation infrastructure needs in Europe;
✓ Increase the European power and heat systems overall energy efficiency;
✓ Reduce Europe’s dependency on fossil fuels (natural gas);
✓ Make it easier to reach the net-zero CO2 emissions target by driving power sector negative emissions
further down; and
✓ Save investment/operation costs leading to potential end-user cost reduction.
The impact of increasing CHP in the different sectors will be investigated further in the next steps of the
study, which will feature an update of the increased CHP scenario and sensitivity analyses.
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