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Energy Efficiency First Principle sEEnergies @ﬁﬁb@

REGULATION (EU) 2018/1999 @

= (64) Member States should use the energy efficiency first principle, which means to consider, before taking energy
planning, policy and investment decisions, whether cost-efficient, technically, economically and environmentally sound
alternative energy efficiency measures could replace in whole or in part the envisaged planning, policy and investment
measures, whilst still achieving the objectives of the respective decisions. This includes, in particular, the treatment of
energy efficiency as a crucial element and a key consideration in future investment decisions on energy infrastructure in
the Union. Such cost-efficient alternatives include measures to make energy demand and energy supply more efficient, in
particular by means of cost-effective end-use energy savings, demand response initiatives and more efficient conversion,
transmission and distribution of energy. Member States should also encourage the spread of that principle in regional and

local government, as well as in the private sector.
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Why sEEnergies - objectives

EASME — project consortium

sEEnergies @2@

= Clear need not only to define but also to operationalise the ENERGY EFFICIENCY PRINCIPLE both in qualitative and in
qguantitative terms — sEEnergies pledges to combine and complement existing sector-dedicated models with temporal
and spatial analyses to develop a very analytical decision support tool.

= The bottom-up approach used in the sEEnergies project will have as starting point detailed analyses of EE matters in each
sector. As a consequence, besides providing a general overview of the EE potentials from an energy systems perspective,
sEEnergies will also provide advances on the state-of-the-art of the understanding of EEFP consequences for each sector.
This will enable policy makers and other target groups to easily find the results concerning the sector they are more
interested on.
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Objective 1

Develop a holistic temporal
and spatial assessment of
energy efficiency potentials
by utilising energy systems
synergies and in this way
make the Energy Efficiency

First Principle more operational.

Objective 2

Assess the energy-related
impact of Energy Efficiency First
Principle at the sector and
energy system levels to quantify
energy efficiency and make it
comparable with investments on
the supply side.
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Assess the additional impact of
energy efficiency measures in
different sectors, as well as their
impact on markets, in order to
support policies, aiming at
promoting and implementing the
Energy Efficiency First Principle.
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Develop an online GIS
visualization platform to make
Energy Efficiency First Principle
more concrete in relation to
energy demand and supply.



Overview of project setup and model approach SEEnergies @g®

Sectorial Energy Efficiency Potentials

WP1. Energy efficiency and WP2. Comprehensive WP3. In-depth
refurbishment strategies in Energy efficiency potentials Quantification of Industrial
buildings in transport and mobility energy efficiency potentials

WP4, Assessment
of the role and
costs of Energy

Grids WP6. Modeling Energy Systems

Synergies and Quantification of EEFP
Impacts

efficiency potentials and
development of GIS visualization
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WP7. Dissemination: Project Communication, publication and exploitation of results

WP8. Management
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Overview of project setup and model approach

Novel EE Modelling

Buildings

Transport

Industry

Energy Grids
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Energy
System

modelling
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Spatial
Analysis
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Energy efficiency potentials (WP1 — WP4)

TEP Energy, NMBU, KU Leuven, AAU and UU

Bottom-up demand models

-> Ouptut

Buildings (WP1)
Transport (WP2)
Industry (WP3)
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Grids (WP4)

Detail rich, energy demand simulation models
Focus on efficiency measures, potentials and costs

Integrating user behaviour and decisions (e.g. preferences for
heating systems, elasticities of transport modes, etc.)

Cost [€/m2]

Cost curves for various efficiency measures (aggregated as
well as on individual level)

Efficiency potentials for different sectors

= strategies for more efficient vehicles, modal shift, and transport
demand measures

= Use of state-of-the-art mobility and technology knowledge
combined with GIS spatial analyses
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= Development of scenarios for the development in mobility and transport
= EE potentials in the building envelope and electricity savings

* Comprehensive analyses of the use of excess heat from industry
and low temperature district heating

= Development of scenarios for industry where each sub-sector can be
analysed in depth considering EE potentials and potential structural
industrial changes
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Energy Savings m Basement m Roof m Window mWall [EUR/m2 EBF]

Country: France

Sector: Residential

B. Period: 1961 - 1950
Heating Fuel: Gas

Sorted by: Initial Investment




Energy system modelling (WP6)

AAU, all modelling groups

Modelling Energy Systems Synergies and
Quantification of EEFP Impact (WP6)

Model and assess all relevant aspects linked to the
EEFP impacts

Enable the creation and assessment of different
scenarios, representing energy systems synergies with
different levels of EE

Develop an investment strategy roadmap based on the
evaluation of the most critical EE improvements

Build up sound scientific based knowledge to support
policy making

Investigate if the proposed EE measures fit the existing
and planned policies, and where needed, suggest new
policies instead
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INPUT

Demands
Bectricity

Cooing
District Heating
ndividual Heating
Fuel for Industry
Fuel for Transport

RES

Wind

Solar Thermal
Fhotovoltaic
Geothermal
Hydro Power
Wave

Capacities &
efficiencies
Fower Hant

Bolers Lt

CHP

Heat Funps
Bectnic Boilers
Micro CHP

Storage

Heat Storage
Hydrogen Storage
Bectnicity Storage
CAES

Bectric Vehicles
V2G Bectric Vehicles
HydrogenV ehicles
BiofuelV ehicles

EnergyPLAN

Disionidute

Bectricty Demand  —| DistrctHeating - Wind — Hydro - Wave — Waste |
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Solarthermal | Photovolaic | Geothermal L individual Heating

| IndustraiCHP | Transportation - MarketPrices

Regulation
Technical Linitations
Choice of Strategy
CEEP Strategies
Transmission Cap.
External Bectricity
Market
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> Either: Technical regulation strategies

Fuel Cost

Types of fuel

CQ2 Emssion Factor
CC2 Emssion Costs
Fuel Frices

Cost

Vanable Operaton
Fixed Operation
Investment
Interest Rate

1) Balancing heat demand
2)Balancing both heat and electricity

demand
3)Balancing both heat and electricty demand (reducing CHP even

when partially needed for gnd stabilisation
4) Balancing heat dermand using triple taniff

Market simulation of plant optimzation based on bushess ecanomic

Or: Bectricity m arketstrategy
marginal production costs

And: Critical Excess Bectricity Production

Reducing wind
Replacing CHP w th boiler or heat purp
Bectric heating andlor bypass
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OUTPUT

Results

(Annud, Monthiy

and Hourly Values)
Bectricity Production
Bectrcity rport/Export
ekectroity Excess Producton

krport Expenditures
Export Revenues

Fuel Consunrption
CO2 Emissions

7%  Share of RES




Spatial analysis (WP5)

Halmstad and Flensburg Universities

Spatial model (WP5)
= Spatial distribution of supply and
demand, incl. efficiency potentials

= Uptake of energy demand data and
efficiency potentials

= Spatial disaggregation from country
level to hectares
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Layer Q
4 [:] Conventional Excess Heat Activities (HRE4)

» D Excess Heat of Metro Stations (ReUseHeat)

Excess Heat of Wastewater Treatment
(ReUseHeat)

v(J
»[ ] Heat Synergy Regions (HRE4): Priority

» |:] Biomass Resources (BioBoost)

»[ ] Solarthermal district heating, 1000m buffer
» D Geothermal Heat (GeoDH)

» [:] Allocated Excess Heat (HRE4)

»[ ] Recommended DH Levels (HRE4)

" (rreay

» [:] Current DH Systems (HRE4)

» D District Heat Distribution Costs (HRE4)

» Heat Demand Densities 2015 (HRE4)

Heat Demand in Prospective Supply Districts o

heatroadmap.eu

sEEnergies

uni-flensburg.de

Please enter a location!
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Open tasks

All WP’s

Demand side
= Definition of scenarios in relation to Primes
= Finalizing set of efficiency measures
= Calculate aggregated cost curves

Supply side
= Definition of scenarios in relation to Primes
= Analysis of efficiency vs. supply

Spatial analysis
" |ntegration of new demand and supply data
= Spatial distribution update
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Discussion
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