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Denmark situated in a windpower area 

Electricity 
transmission 

Gas 
transmission 
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Energinet.dk TSO for power 
and gas-systems in DK 
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Fuel production (PJ) 
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Energy- 
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Electrolysis (power 2 gas) 

2013 2035 2050 

Consumption of fuels 
(gas+liquids) 

Natural gas + CO2 
(2035) 

Gasoil + CO2 (2035) 

Straw 

Today primary used for heat and CHP 

A significant demand for fuels – electrification is needed to solve the ”fuel” challenge 

Fuels demand today would require 
more than 30 GW extra windpower 
if power-to-gas should deliver  
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Gas storage (11 TWh methan-gas) 
Energy input to power-to-gas 

Transmission system: 
Interconnectors yearly 
accumulated energy in 
2035  
(2,3 TWh) 

El- og plugin hybrid 
case 2035 

Indivi. heat pump 

District heat+storage 

2,3 TWh 

Interconnectors (MW) Accumulated (GWh) 

Use of transmission system to balance 
fluctuating power production 
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Analysis of 10 years wind/solar data for DK and North Europe 
Used in scenario 2035 
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𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 = 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 − 𝑤𝑖𝑛𝑑 − 𝑠𝑜𝑙𝑎𝑟 − (𝑤𝑎𝑣𝑒) 

Maksimum average residual consumption in periods 

Consumption 

Wind+Solar 

Extreme december week  
with low wind/solar 
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Windpower in North sea region in a week with ”Worst case i DK” 

Wind intensity index from 12/12 kl. 24.00 and 7 days ahead 
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Flexible consumption as ancillary service and grid backup (n-1) 

2015-06-15 Energy concept 2030 

Flexible consumption as grid reserve can increase the use 
of transmission (long horizon solution) 

Flexible consumption analysed as grid reserve (n-1) 

-flexible consumption (green) 

Wind and solar (blue) 

Total power consumption (red) Flexible consumption as  
grid reserve 

Flexible consumption as ancillary service 

Demand for ancillery service  
(5 min interval) 

DK1 

• Flexible consumption also essential as: 
-  Grid reserve (TSO/DSO) 
-  Ancillery services 
-  Intraday balancing 
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European Scenario Framework in the analysis 
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4 

e-Highway 2050 - 
Scenarios 

ENTSO-E Visions 

2030 

2050 

A framework of international scenarios used to evaluate robustness of strategic choices 

EU 
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Wind and solar in European eHighway scenarios towards 2050 
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100%RES

wind
solar

demand

100 GW

50 GW

10 GW

Big&Market Small & local

The figure shows the average demand for three scenarios in 2050, in comparison to the 
installed RES capacities (solar and wind). With significant amount of renewables, the RES 
generation capacities exceed the average demand. As a result, during period of high RES 
generation, it is necessary either to export, either to store, or to curtail the generation.     

Obs: More than 100 GW wind-power in North Sea region! 
A need for transmission grid to integrate RE in Europe 

Source: Final draft eHighway scenarios  
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European transmission grid reinforcement towards 2050  
An example from eHighway scenarios 
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100% RES electricity Fossil & nuclear 

>100 GW 
windpower 
installed in North 
Sea region! 

• More transmission to integrate wind- and solar 

• A need for more storage capacity (hydro etc.) 

Storage capacities

The addtional storage capacities proposed
by the project concern only pump-storage
technology.   



Gode råd: 
 
Find inspiration til  
præsentationer på 
InSite under Værktøjer 
– Kommunikation 
 
Du kan finde billeder 
og grafiske elementer i 
Energinet.dk’s 
billeddatabase 
(Cumulus) på InSite 
under Værktøjer – 
Kommunikation 

Summing up… 

2015-09-28 

Power Transmission - 
National and 
International 
Perspectives 

The vision is to make the total energy system in DK 
independent of fossil fuels, and to make it competitive 
with a fossil reference 
 
A high degree of electrification and much more wind- 
and solar will be essential in DK and in Europe  
 
A strong transmission grid is essential for balancing 
huge amount of fluctuating wind- and solar. 
 
Flexible demand (EV/HP/P2G) can enhance use of 
transmission (grid-reseve n-1) and ancillary service 
 
There is a high need for fuel production from biomass 
and P2G. A need to integrate power/gas/fuel/heat to 
solve this challenge. 
 
A need for cooperation between Universities, Industry 
and Utilities (TSO/DSO) in RD&D projects to pave the 
way for the energy system development 

EU 



Gode råd: 
 
Modtageren vil høre 
din præsentation, ikke 
læse slides. 
 
Brug notefeltet som 
hjælp til at huske, 
hvad du vil sige. 
 
Har du behov for, at 
modtageren skal huske 
vigtig information, så 
lav faktaark og del ud. 
 

2015-09-28 
Power Transmission - National and International 

Perspectives 

Thank you for attention 

Link: www.energinet.dk/energianalyser 


