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Disposition  

1. Methodology  in simulation of energy  system at ENDK  

-  the role  for Sifre  (SI mulating  Flexible Renewable  Energy sources )   

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

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

 -  Controlling  and market  in the energy  system!  

 -  Power system ï Enhanced  use  of infrastructure  and international capacity  

 -  Fuels  and gas ïchemical  system integration  

 -  Thermal  integration in Cities   

4. From Cities  simulation and R&D&D back to system planning  
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Topologi  
International grid  
Energy Plant Sites  
Windpower  areas  
Consumption  areas  

System analysis  and simulation a central part of the proces  

External  

conditions  

Ressource prices  
Power prices  int . 
CO2 market  

Political  

framework  

conditions  

RE/CO2//Bio etc.  
Security of supply  
CCS, shale  gas etc.  

Energy services 

demand  

Cathegories  
Time -profiles  
Elasticity  

Energy system and concept  analysis  

SIMULATION ( Sifre  to substitute  Sivael )  

-  Energy balances and power flow  
-  Socio -economic  analysis  
-  Security of supply  

 

Key  findings  

Result  of analysed  concepts  

Energisystem -  
elements  

Infrastrukture  
Conversion units  
System control  

System 

Concept s 

RDD strategy  

System -  

planning  

Research, Development  
and demonstration  
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Strategic choices  -  marketbased  Framework conditions  
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Elements in Sifre  
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Areas  

Energy - type and 
geografic  area  

 
Examples :  
Å Electricity -DK1  
Å Natural gas area  

Heat area  
Å Electricity -NL 

Units  
Conversion of energy  
 
 
Examples :  
Å CHP units  
Å Boiler  
Å Heat pump  
 
  

Storages  
Storage of energy  

 
 
Examples :  
Å Battery  
Å Heat 

accumulator  
Å Bio-mass  

storage  
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Example  on an energy  system analysed  in Sifre  
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Coal  

Straw  

Wind  

Boiler  

CHP 

Heat  

El DK1  El DK2  

Unit  

Gas 

Storage  

Heat pump  
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Sifre  ï Input/Output  

 

Input            Method            Output  
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 Energy system  

 
Production  unit,  
Fuels , 
Demands , 
Connections,  
é 

Simulation  
 
Front end (C#)  
Gurobi  solver  
(least cost solution)  
Data stored in MS -SQL 

Energy system 
analysed  

 
Energy prices, 
Production profiles 
Flexible demands  
Transmission  
Storage use  
Export,  
I mport,  
é  
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Sifre  ï integration with other  analysis  tools  
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Energy 
system 
hourly  

balance and 
economy  

 
Sifre  

(to substitute  
Adapt / Sivael )  

Security of 
supply  

FSI  
Teknology -  

data  

Ressource 
prices  

Energy -  
services  

Infrastructure   
and topologi  

Sifre  to be used  as òcentralò energy  system analysis  tool  at ENDK  

System 
data  

Energy system 
Simulation tool  

Interface  
other  tools  

Power - grid  
PowerWorld  

Powerfactory   

Ancillery  
services  

SIMBA  
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Energy system performance evaluated  by simulation  
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Energy system  Energy service  Energy ressource  

Minimised , low  and  
stable costs  

Sustainable  ressources  Integrated energy  system  
Robust, flexible  and efficient  

Fjern- og blokvarme systemer

Vind

Sol-

Bølge

Bio, 
affald 
mv.

Naturg

Olie

Kul

El-system

Flydende brændstoffer (Benzin, Diesel, Metanol, DMEetc.)

Termisk
forgasnin

Anaerob

Export 
el

El-proces
lys,it, køl

Proces-
varme

Bygn 
opvarmn.

Vej-
transport

Bane-
transport

Sø-
transport

Fly-
transport

Gaslagre

Varmep

Kedel

EV

ICE/FC

Import 

Import 
el

Gas-systemer (metan/syntesegas/H2)

Bio Elektrolyse
Decentral 
varmep.

Gas
Kraftvarme

Ethanol

Central 
varmep.

Gas-
behandling

Electricity  

Gasses  

Liqued  fuels  

Heat  

Total performance for system evaluated .  

System property  to òdamp ò step on ressource prices  ( low  b- faktors)  
Price inkl. hedging  = Price excl . hedging  + Price hedging   
 = Price exc . hedging  + bn x (Ressource price  hedging ï Ressource price  excl . hedging )  

ÅBuilding 
heating  

ÅProces -heat  

ÅCooling  

ÅLight, IT etc.  

ÅTransport  

ÅWind  

ÅSolar  

ÅBiomass  

ÅNatural 
gas  

ÅFossil oil  

ÅCoal  

ÅEtcé 
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New concepts  simulated  in the energy  system  
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Elements  Concepts  

Energy services  
-Cost  efficient  
-Security of supply  

Concept  x:  

Fjern- og blokvarme systemer

Vind

Sol-

Bølge

Bio, 

affald 
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Decentral 

varmep.
Gas

Kraftvarme

Ethanol

Central 

varmep.

Gas-

behandling

Element 1:  

Element 2:  

Element 3:  

Concept :  
òA solution based  on a cluster  of 
elementsò 

- Energy ressources  
- Frame conditions  

It is simulated  how  concepts  impacts  on energysystem  òperformanceò 

Research .ïDev .ïDemo.  

SIFRE and perspectives for city and national 
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Example : Element -> Concept  -> System  
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Elements  Example  concepts  

Transmission 
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Energy service  
Price, security  of supply  etc.  

Ancillery  services 
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Simulation of potential if element is 
developed  and implemented  

Metering  15/60 min.  
Incl . I/O  

Datahub access  

Controllable  units 
(i -HP, EV etc.)  

Broadcasted  real 
time price+stability  

Imbalance  
consump  account .  

Operation princip.  
n-1 from consumpt . 

Etc..  

Ressources  

SIFRE and perspectives for city and national 
planning  

Research .ïDev .ïDemo.  
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Simulated  scenarios for DK  
(national/international level )  
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Scenario basis ï ENS and ENDK  

2015 -05 -26  

SIFRE and 
perspectives for city 
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Wind -scenario ï study  2014:  
High security  of energy , 8% more expensive  than  fossil 
reference in 2050  

Especially  peak -power capacity , reinforcement  of power 
infrastructure , balancing  of power and production  of RE- fuels  
are  more expensive  in the basis wind  scenario  

A need  for R&D&D to investigate  cost - cutting  concepts  

Scenarios  

Power system  

Gas-system  

Socio - economic  costs  

Gross energy  consumption  

Idag  

2050  

http://energinet.dk/DA/KLIMA-OG-MILJOE/Energianalyser/Sider/default.aspx
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RE-electricity  ressources DK  
(potential and socio -economic  cost  of energy  2030 excl . integration)  
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Beregnet ved 4% diskontering og teknologidata -katalog 2014/2015  
For sol er ikke vist barmarks anlæg.  

Landvind  

Bio-KV 

Potentiale til at gøre vindkraft konkurrencedygtigt med fossil elproduktion  
Landvind i DK er i særlig grad en omkostningseffektiv VE -ressource  

Cost  of electricity  


