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The Danish Partnership for
Hydrogen and Fuel Cells
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http://www.dtu.dk/
http://en.aau.dk/
http://www.cemtec.dk/
http://www.hirc.dk/
http://www.seas-nve.dk/
http://www.sydenergi.dk/Includes/GetBinary.aspx?FileID=553
http://www.grundfos.dk/web/homedk.nsf/coverpages/homepage?opendocument
http://www.hydrogenlink.net/default.asp
http://gaslager.energinet.dk/da/menu/

Governmental Policy - Independence of
Fossil Fuels in 2050

A More electricity from wind power. Solar and
wave power as a supplement

A Electrification of heating, process
and transport

A Efficient utilization of biomass
resources and biogas

A An intelligent energy system I
Smart Grid

A Efficient use of energy

A Cost effective solutions



The Energy of the Future  will come
from Renewable Sources

2050
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Source : Danish Commission on Climate Change Policy



Change In Windspeed Causes
Imbalance

+ % of installed capacity

production or350 MW (west

Denmark)
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The energy system 1 Shift of Paradigm

A Coherent energy systems
A Electricity the primary energy carrier for the future
A Flexible demand must follow flexible production

Grid for electricity, heat and gas

Energy conversion




The energy system 1 Shift of Paradigm

A Coherent energy systems
A Electricity the primary energy carrier for the future
A Flexible demand must follow flexible production

Grid for electricity, heat and gas

Energy conversion, Smart Grid & Storage




Flexibility

Conversion

Synthetic fuels

Gas systems

Stationary Fuel
Cell Systems
(CHP)

Micro combined
heat and power

Fuel Cell and
battery cars (el)

UPS

In the Energy System
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Hydrogen and Fuel Cell Technologies
Part of Smart Grid

Capable to:

Aintegrate more and more
renewable energy .

AUp- and down regulate
(virtuel Power plant)

AStabilize the electric grid
A Reduce CO0,- emission

ASecure less dependency on
external supply of electricity .




Smart Grids 1 Denmark is in the Lead

Number of projectimplementation sites per countr

LEGEND

GRrR 6 Number of total projects per country
Other

Specific Storage Technology Demonstration|,
Grid Automation Transmission




Interaction between Gas and
Electricity in the Energy System

Electricity transmission

Low priced
© o Transport etc.
Gas
Bio mass Cleaning  system
storage
Green synfuels
Bio waste
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SOFC Manufacturing
In Denmark

A owner: Topsoe Fuel Cell A/S

A Area: 5000m 2

A Capacity: 5 MW Annually

A Employees: In 2015/20 estimate to 2000
A sub suppliers : Estimated to 20.000

Facility






