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INFORSE-Europe Sustainable Energy Study Tours in Denmark

INFORSE-Europe is part of the International Network for Sustainable Energy, a network set up at the Rio Earth Summit in 1992 to promote sustainable use of energy. INFORSE includes 7 regions with more than 140 member organisations worldwide.  INFORSE–Europe is an independent not-for-profit economic entity with 70 NGO member organisations from 33 countries. INFORSE-Europe has been developing a study tour programme of sustainable energy sites in Denmark to inspire and inform participants and share information.

Experienced INFORSE-Europe representatives are available to accompany tour groups and provide technical translation. High quality study tours can be customised to meet the needs of clients from the public, business and NGO sectors including accommodation requirements from comfortable hotels to youth hostels or camping.

Denmark is an excellent example of a European country, which has achieved a substantial growth in renewable energy infrastructure over the last decade. This should be seen in context of steady economic growth and relatively low unemployment, whilst maintaining stable energy consumption levels through energy efficiency measures and large-scale developments in cogeneration of heat and electricity. Denmark demonstrates the success of "soft" energy solutions, a success that has contributed to the economic development of the country in a dynamic and sustainable manner.

The development has not been achieved without setbacks: development of new sectors of the economy such as renewable energy cannot be done without failures and need for improvements in technology. Many of the plants now in operation have been upgraded over a number of years, and many lessons have been learned. Another recent problem is cut back in government support for renewable energy that has severely reduced new installations. This is purely a political decision by the present Danish government. 

Most of the sites available to visit have been operating for a number of years, many for more than 10 years. The installations have been continually improved as lessons have been learned. Substantial experience has been gathered during long-term operation. INFORSE-Europe Study Tours present a unique opportunity to learn first hand from this accumulated experience.

The following gives an overview of different potential sites, though the list is in no way exhaustive.

Wind Power

There are almost 5000 wind turbines in operation in Denmark, widely distributed throughout the country. INFORSE –Europe can easily organise a visit to wind turbines with capacities from 300 kW to 1300 kW. Smaller turbines (5-25 kW and 50 -300 kW) as well as larger turbines (up to 2 MW) are found on land and can be visited by arrangement.

During a visit to a wind turbine it will be possible to speak with the operator and/or owners, listen to noise levels and see equipment inside the turbine. Larger turbines (above 500 kW) are usually equipped with ladders and platforms inside the tubular tower, and it is possible to climb to the nacelle this way to see generator, gear, main shaft etc. Usually it is necessary to refund one hour of wind production to be able climb the tower as the turbine must be stopped; e.g. 200 DKK for a

1 MW wind turbine 

Most Danish wind turbines are owned by individual farmers or by user co-operatives, where each family has a share equivalent to about 5,000 kWh/year of energy production.

Some are owned by the utility companies.

It is also possible to visit the power distribution companies that are responsible for the integration of windpower and other renewable energy into the Danish electricity grid. Visits can be arranged to:

· Distribution companies with a large proportion of windpower. In windy periods they feed in to the high-tension (110 kV) network. Locations: Western Jutland along the West Coast.

· The power dispatch centre of "Energinet.dk" covering Western Denmark, where 2,000 MW of windpower is integrated in the power supply. Location: Skaerbaek near Fredericia, Eastern Jutland.

· The power pool "Nordpool", where windpower is traded along with other power supplies on an hourly basis. Location Skaerbaek near Fredericia, Eastern Jutland (main office: Oslo, Norway).

Vestas, the market leading wind turbine manufacturer is located in Denmark, and it is possible to visit the large production facilities in Ringkoebing (Western Jutland), and in Randers (Eastern Jutland), as well as other production facilities throughout the country.

If the visit is not related to a possible sale or market development, visitors to Vestas are requested to come on special visitor days (usually one visitor day per week). 

It is also possible to visit wind turbine manufacturer Bonus/Siemens located in Brande, Central Jutland.

Solid Biomass for Heating

Next to wind energy, the biggest Danish renewable energy success has been utilisation of solid biomass, using wood residues and straw for heating and to a certain extent for cogeneration of heat and electricity.

Heating systems with solid biomass are found throughout the country. Main types are:

· Wood fired stoves for fully or partly coverage of space heating demand, some with additional water coils to heat radiators in other rooms or to produce hot water. A special variant is the "Finnish fireplaces”, large ovens built of bricks and with large thermal mass that only need to be fired once a day to keep the room warm.

· Boilers using wood logs to provide space heating and hot water for smaller houses (1-2 families usually)

· Wood pellet boilers, to provide space heating and hot water for individual houses and small communities (1-100 families, 10 - 500 kW). These are increasingly popular, and the wood pellet biomass sector has the fastest growth rate.

· Boilers for wood chips, sawdust etc., to provide space heating and hot water. Automatic systems for multifamily houses and institutions with installed capacities 100 - 2000 kW. A few properties have smaller, automatic systems for wood chips (20-100 kW).

· Boilers for straw combustion to provide space heating and hot water, mainly larger systems (300 kW and up), both for combustion of large straw bales or chopped straw. One model of farm-size straw-fired boiler is used for combustion of small bales.

In addition to the users of biomass heating, it is possible to visit:

· Producers of biomass boilers, of whom there are more than 10 in Denmark, mostly in Jutland.

· Centres for sale of biomass stoves, where different products can be compared

· Danish Technological Institute, Test Centre for biomass stoves and boilers, responsible for testing and labelling of equipment regarding efficiency and local air pollution. Location: Aarhus.

Solid Biomass, Combined Heat and Electricity

In Denmark there is a programme for large-scale use of biomass at power stations and for development of smaller biomass-based cogeneration of heat and electricity. 

Biomass is used at a number of the larger Danish power stations:

· Avedoere Power Plant block 2 (near Copenhagen) is a large (570 MWe), new power plant using wood, straw and natural gas in combination.

· Studstrup large (700 MWe) CHP plant (near Aarhus) uses co-firing of straw and coal, about 8% straw.

· Maabjerg power plant (30 MWe, of which 1/3 from waste incineration) North Western Jutland uses wood, straw, waste and natural gas.

· Other power plants also use some proportion of biomass for co-firing

All these plants use combustion of biomass in steam boilers.

The programme for development of smaller biomass-based CHP includes:

· steam boilers for power generation, including a 4,7 MWe plant in Assens, Western Fyn, and a 600 kW plant in Hjordkaer (Southern Jutland)

· gasification of wood for combustion in gas turbines, including the Harbooere plant, North Western Jutland (approx 400 kWe) and the Viking gasifier (50 kWe), experimental plant, north of Copenhagen

· stirling engine, 35 kWe, Hjortshoej near Aarhus (to be operational end of 2005)

Biogas

The Danish biogas plants can be divided into three types:

· traditional wastewater and sewage sludge plants

· centralised biogas plants where several farmers deliver manure to one installation that typically heats a village.

· biogas plants on individual farms

There are more than 10 centralised biogas plants in operation, in the range of 700 - 5000 m3, in different parts of Jutland. They receive cow and pig manure from a number of farms and after processing and recovery of biogas, return the digestate fertiliser to the farms that deliver manure. In addition some digestate is supplied to some farms without animals, thus optimising the organic manure use and reducing the need for artificial fertilisers. The biogas plants also receive different types of approved organic waste that doesn’t pose a biological risk to the fields that receive the digestate. 

All the centralised biogas plants are CHP plants with gas engines. They are integrated into a district heat supply for a village or town.

There are more than 20 biogas plants on single farms, mainly on large farms, in the range of 200 - 1000 m3. They use the manure from the farm as feedstock and most also take in approved organic waste. Usually they cover the heating demand of the farm and are equipped with gas engines powering CHP plants.

It is possible to visit most Danish biogas plants.

Denmark has a number of manufacturers of biogas plants. However, the manufacturing is not carried out at specialised production facilities, but by general engineering companies, therefore not convenient to visit.

Biomass Production

Denmark has:

· Production facilities for wood pellets from wood waste

· Wood chip producers and suppliers, making wood chips from forest residues and sawmill cuttings.

· Energy forests with willow coppice (small scale, Sweden has larger scale)

INFORSE- Europe can arrange visits to these facilities.


Solar Thermal

Denmark has a number of interesting solar heating installations, even though Denmark is not a leader in solar technologies. Interesting installations include :

· The largest field of solar collectors in the world, 17,000 m3, Marstal district heating supply on the island of Aeroe south of Fyn. This plant uses an increasingly popular technology with large collectors of 12 m2 each.

· Solar field of Ry, 3025 m2, centre of Jutland

· 10 other larger (> 300 m2) plants and a number of institutions with larger solar collector areas, mainly to cover hot water demand; throughout the country

· District heating combined with solar heating, where the district heating is stopped in 1/3 of the year, as solar heating cover the hot waster supply of 20 - 80 houses, Hjortshoej near Aarhus.

· Solar heating for outdoor swimming pools, to increase the season of pools used during summer, at several recreation centres

It is possible to visit manufacturers of solar collectors, including:

· Arcon that produces the large, 12 m2 modules, situated in Skoerping, northern Jutland

· Batec, situated near Koege South of Copenhagen

Geothermal

With the relatively low temperatures in the Danish underground strata, the use of geothermal heat requires heat pumps to increase temperatures from the 50-60'C found underground to the 70-80'C required as input for district heating. Two systems exist:

· The Town of Thisted, North Western Jutland in partly heated by geothermal heat from 3000 m below ground. The system is 20 years old and the heat pump is driven by natural gas.

· Copenhagen, where a new system has come in operation in 2004, in combination with an existing large CHP plant.

Wave Power

One test plant is operating, situated in Nissum Bredding, North West Jutland (not a full scale plant).

Hydro Power

Denmark is a very flat country, and hydropower only provides a tiny fraction of the electricity demand, much less than 1 %. Most of it comes from a 70 year old hydropower plant Gudenaa-vaerket" situated between Silkeborg and Viborg, in the middle of Jutland. The site now also houses the Danish electricity museum as well a permanent outdoor exhibition of modern renewable energy.

Information Centres

All Danish public information and advice on energy efficiency and renewable energy is paid for by a levy charged on energy consumption (electricity, gas, district heating). 

· A large part of the energy efficiency levy is used at energy efficiency information centres run by Danish Utilities, mostly electric distribution companies. Such centres exist throughout the country and can be visited.

· A smaller part if of the levy is used for a number of local advice centres managed by local NGOs (energy and environment offices/associations). Seven larger centres opened in June 2005 throughout the country, and can be visited.

· An even smaller part of the levy is used for the Nordic Folkecenter for Renewable Energy in North Western Jutland. The centre has a good exhibition on renewable energy from the modern history of Danish windmills to a hydrogen car. Read about the centre at www.folkecenter.dk. The centre is open for public visiting.
Eco-communities

Denmark has 19 eco-communities with varying use of renewable energy combined with other environmental technologies such as organic farming, gardening, local wastewater treatment etc. Some of the larger eco-communities are:

· Hjortshoej cooperative village, 84 families (about 250 people), solar and biomass heating (wood pellets and wood chips) with local district heating + large and small solar heating, low-energy houses with passive solar design and environmentally benign building materials and insulation materials + paints, organic farming and gardening, small energy forest (willow), community gardening, compost and separation toilets with local wastewater system with evaporating willows plantation, organic ice-cream production, small organic food shop open 2 times a week. In Aarhus, 10 km from Aarhus Centrum.

· Thorup Ecological Village, 100 families, individual solar and biomass (firewood), low-energy houses with passive solar design and environmentally benign building materials and insulation materials + paints, organic farming and gardening. 50 km NW of Copenhagen near the town of Hundested.

· Herta, 100 people of which 19 have a mental disability, individual solar and biomass (firewood), low-energy houses with passive solar design and environmentally benign building materials and insulation materials + paints, organic farming and gardening. Anthroposophist (Steiner) community, institution for mentally disabled. Near Aarhus.

· Friland, 20 families, individual solar and biomass (firewood), low-energy houses with passive solar design and environmentally benign building materials and insulation materials, centre for ecological building with many innovative and experimenting approaches, many of the houses are still under construction.

The above sites can be visited; usually a small fee is charged for a member of the eco-community to show visitors around and answer questions.

Visiting Sustainable Energy Sites in Denmark

INFORSE-Europe can arrange visits to most of the sites mentioned above. Some of them charge a fee of 500 - 1000 DKK (£50-£100) for a group guided tour.

It is possible to organise visits to many of the sites with public transport, but often easier with a hired bus or car. Alternatively, certain visits can be organised by bicycle.

Typical travel costs:

· Train Copenhagen - Aarhus: 300 DKK one way

· 8 person bus, rent per day without driver, about 1000 DKK/day

· 30 person bus with driver about 2500 DKK/day + food for driver

· Rent of bicycles, usually about 50 DKK/day.

Accommodation:

· In youth hostels offering rooms for one, two and four people as well as dormitories. Prices are typically 150 DKK/day including breakfast for 4-person room.

· Hotel accommodation, typical prices 400 - 1000 DKK/room (2 person), including breakfast

· Alternatively camping is possible during summer. In addition to standard camping sites, there are a number of simple "nature camping sites” throughout the country.

Travel to Denmark (from UK)

Daily ferry from Harwich to Esbjerg.

SAS and BA have routes to Copenhagen from several UK airports.

Ryan Air has routes from London Stansted to Aarhus and Esbjerg.

Easyjet has flights from London Stanstead to Copenhagen

Booking a Sustainable Energy Study Tour


INFORSE-Europe will organise sustainable energy study tours in Denmark based on a day rate of 3000 DKK +VAT for administration. A quotation can be provided on request which will vary depending on the complexity of the tour and level of administrative support required.

Once an itinerary is agreed, tour participants are usually responsible for directly booking suitable hotel accommodation, with advice from INFORSE-Europe staff if required.

 The cost of an INFORSE-Europe guide to accompany a study tour is 3500 DKK +VAT per day 

 Approximately 10 DKK = £1 Sterling

Visits should be arranged at least one month before the proposed travel date.

For further information or a quotation please contact Gunnar Boye Olesen or Judit Szoleczky at the INFORSE- Europe office in Aarhus, Denmark:

                e mail ove@inforse.org,

                 Tel   +45-86227000.

                 Web  www.inforse.org 

