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Disposition

1. Methodology in simulation of energy system at ENDK
- the role for Sifre (SImulating Flexible Renewable Energy sources)

2. Simulated Scenarios for DK - from today to 2035 and 2050

3. R&D&D focus areas - further investigated by Cities simulation

- Controlling and market in the energy system!

- Power system — Enhanced use of infrastructure and international capacity
- Fuels and gas —chemical system integration

- Thermal integration in Cities

4. From Cities simulation and R&D&D back to system planning

SIFRE and perspectives for city and national
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Methodology in simulation of energy
systems - the role for Sifre

Sifre: SImulating Flexible Renewable Energy sources

SIFRE and perspectives for city
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System analysis and simulation a central part of the proces
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Elements in Sifre

Examples: ;
- Electricity-DK1 « CHP units
« Natural gas area - Boiler « Heat
Heat area * Heat pump accumulator
« Bio-mass

« Electricity-NL
storage

Dato - Dok.nr.
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Example on an energy system analysed in Sifre

Wind
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Heat pump
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Sifre — Input/Output

Input Method Output

Energy system
analysed

Energy system

Connections,
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ENERGINE'I/DK

Sifre — integration with other analysis tools
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Sifre to be used as “central” energy system analysis tool at ENDK
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Energy system performance evaluated by simulation
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New concepts simulated in the energy system

Elements Concepts

< Element 1:

. Concept:
=S 2 "A solution based on a cluster of
Concept x: ”
elements
Element 3:

—

Research.-Dev.-Demo.

-~

Energy services
-Energy ressources -Cost efficient
-Frame conditions -Security of supply

o

It is simulated how concepts impacts on energysystem “performance”
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Example: Element -> Concept -> System

Elements Example concepts

Ressources

Metering 15/60 min.
Incl. I/O

Ancillery services
indirect from
micro consumers

< Datahub access

Controllable units
(i-HP, EV etc.)

Broadcasted real
time price+stability

Transmission
with reserve (n-1)
from consump.

Imbalance
consump account.

Operation princip.
n-1 from consumpt.

\
\
<< Etc.. >
Energy service

Simulation of potential if element is Price, security of supply etc.

developed and implemented
Research.-Dev.-Demo.
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Simulated scenarios for DK
(national/international level)
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Scenario basis - ENS and ENDK
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Ressources and cost for fuels
(2030 if all biomass is allocated to fuels)

_ Fuels demand today would require
Today primary used for heat and CHP more than 30 GW extra windpower....
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A significant demand for fuels — biomass is essential for producing high amount of fuels
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Transit
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2035 - Reference with fossil free power and heat system
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Feasibility study 2035 - reduced fossil oil demand
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Lagerkapacitet i energisystemet — Scenarie 2035
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vist som el input ved Power-to-gas

Udlandsforbindelser arlig
akkumuleret case 2035
(2,3 TWh)
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T
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Lagerkapacitet fra elbiler og varmepumper er vigtig til korttidsbalancering men har minimal betydning for
lagring af storre energimaengder fra fluktuerende vindkraft

daraacrornar
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Simulation of the Cities and local areas
- ahalysing new concepts in the system

2015-05-26 SIFRE and perspectives for city and national planning
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Integration of local and national gas-system

Fuld opgradering (CHg) |

H2 tank
Industri /" Power to Gas Kraftvarme
+Power to Gas Biofuel #™ Biogasanlzeg Industri
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Industri '~ Industri
’t\Power to Gas ;
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Energinet.dk

— New types of RE gasses to be integrated — essential to handle sub-nets with other gas-specification

SIFRE and perspectives for city and national
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Analysis of local energy system
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Simulation - draft example
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Analysis of Energy System dynamics
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From local and Cities concept analysis
back to national/international level?

2015-05-26 SIFRE and perspectives for city and national planning
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Scaling the R&D&D solutions to DK

- Demand for heat is essential

2015-05-26

SIFRE and perspectives for city and national
planning
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Summing up..

1. Simulation of energy system
Sifre will used as a central simulation tool at ENDK - and integrated with system
specific tools in the power and gas system

2. Simulated Scenarios for DK - from today to 2035 and 2050

Acceptable system balances and socio economy is found by national simulation
- taking into account that technology and concept challenges are solved!

3. Identified challenges - input for R&D&D

- Controlling and market in the energy system!

- Power system - Enhanced use of infrastructure and international capacity
- Fuels and gas - integration of RE-gasses at national and local levels

- Thermal integration is essential for a good energy efficiency and economy

4. Scaling the R&D&D knowledge to national/international planning

- The simulated analysis at Demo and research scale could be used for increased
knowledge at national — or even international strategic system planning

SIFRE and perspectives for city and national

2015-05-26 ;
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