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Project: “Initial Ignition of a Sustainability” - Creation of the Central Kazakhstan Education Biogas Center (BGEC)
“Azure Flame”.
2004-2005


Compendium
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Study Tour Visiting Biogas Plants in Denmark
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More information on the project:
http://www.inforse.org/europe/kz_biogas.htm
More information on the project partners:

Ecomuseum: http://www.ecomuseum.freenet.kz/
REA, Ukraine: http://www.rea.org.ua
Bioenergy Department of SDU, Denmark: http://websrv5.sdu.dk/bio/
INFORSE-Europe, Denmark http://www.inforse.org/europe (Project Coordinator)
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Ribe

Ribe Biogas Plant was built in 1989-90 and started operating in 1990. The plant is owned by Ribe Biogas Ltd. The owners are the slurry supplying farmers, a food processing company that supplies organic waste to the plant, the regional power company and two investment companies. The aim of Ribe Biogas Ltd. is to establish and operate a biogas plant and to develop and promote biogas production technologies. The biogas plant contributes to solving some major environmental and agricultural problems in the area, related to handling, storage and redistribution of animal manure, and brings some economic advantages for the farmers.

The plant receives cattle, pig, poultry and mink slurry from 69 livestock farms. The slurry is mixed and co-digested with intestinal content from abattoirs, digestible fatty organic wastes from food and fish processing industries and from medicinal industry and with sludge from poultry abattoir. The digestion temperature is 53°C (termophilic). A minimum guaranteed retention time of 4 hours at 53°C ensures efficient sanitation of digested biomass.

The digested biomass is returned to the slurry suppliers as a pathogen free, nutritionally declared, liquid fertiliser. The surplus is sold to about 72 crop farmers in the area. 25 decentralised storage tanks for digested biomass, with a total capacity of 50,000 m3, are shared by the slurry suppliers. The storage tanks are placed close to the fields where the fertiliser is to be applied. This has significantly reduced the cost and time consumption for transport and has enlarged the application area for digested biomass. The tanks were constructed with 40 % investment grant from the Ministry of Agriculture.

The biogas is piped via a low pressure transmission system to the new CHP-plant at Ribe. The plant supplies the city of Ribe with electricity and heat, and was established in 1996/97, to replace three earlier coal-fired CHP- units. The gas engine is fuelled with a mixture of biogas and natural gas (dual-fuel). The biogas fuel has first priority.
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Main data

Animal manure


352 tons /day

Alternative biomass

68 tons/ day

Biogas production

4.8 mill. Nm3/year

Digester capacity (3 × 1745 m3)
5235 m3

Process temperature

53°C

Sanitation


MGRT 4 hours at 53°C

Gas storage capacity

1000 m3

Utilisation of biogas.

CHP-plant/gas boiler

Transport vehicle.

3 × vacuum tankers1

Average transport distance
11 km

Investment cost2 

45.3 mill. DKK

Government grant

12.9 mill. DKK

EEC-grant


4.8 mill. DKK

Contractor


Krüger Ltd.

Operation start-up

1990

1. 2 × 20 m3 +1 × 30 m3.

2. Incl. storage capacity.
Host Company: Ribe Biogas A/S, Koldingvej 19, DK-6760 Ribe

Contact: Else Jensen,,Tel: +45 75 41 04 10, Fax: +45 75 42 32 45, 

Main Contractor: Krüger A/S, Aldersrovej 22, 8200 Århus N

Contact: Mr Karsten Buchhave Tel: +45 86 16 32 11, Fax: +45 86 10 33 75

Monitoring: University of Southern Denmark,Bioenergy Department
Niels Bohrs Vej 9, DK-6700 Esbjerg

Contact: Mr Jens Bo Holm-Nielsen jhn@bio.sdu.dk

Tel: +45 6550 4166, Fax: +45 6550 1091, http://websrv5.sdu.dk/bio/
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Filskov

The Biogas Plant in Filskov was built in 1995 and is owned by a local co-operative company, Filskov Energiselskab A.m.b.a. The owners are the heat consumers and the slurry suppliers. The primary function of the plant is to produce biogas by anaerobic digestion of the digestible biomass resources of the area.

The plant was built in two phases. The first was the establishment in 1992/93 of a wood chip boiler, the district heating system and the district heating units in the houses (investment cost 12.0 mill. DKK). The second was the construction of the biogas plant, the CHP-plant in 1995, the decentralised storage tanks for digested biomass, the purchase of slurry transport vehicles etc (investment cost 11.2 mill. DKK).

The plant receives slurry from 11 livestock farms in the area, consisting of 95% cattle slurry and 5% pig slurry. The slurry is co-digested with intestinal content from cattle and pig abattoirs and with fatty waste from poultry and fish processing industries. The process temperature is 53°C (thermophilic). The hydraulic retention time is 10 days, followed by 35 days post-digestion in a 3000 m3 storage tank, covered with a gas-tight membrane. A minimum guaranteed retention time of 4 hours at the process temperature ensures effective pathogen reduction in the digested biomass. Before returning it to the storage tanks of the slurry suppliers or to the three shared decentralized storage tanks, the content of macro-nutrients and the dry matter content in the digested biomass are analysed.
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The biogas is used at the plant CHP-unit in a 375 kW electric power gas engine. The heat is supplied to Filskov town to 140 consumers, via the new established district heating net, and the electricity is sold to the grid. The biogas motor supplies 45% of the heat consumption. The rest is supplied by the 1000 kW wood chip boiler. A standby 1600 kW gas and oil fired boiler covers the peak heat consumption during cold winters, and is used in case of engine breakdowns. 

Main data

Animal manure


61 tons /day

Alternative biomass

18 tons/day

Biogas production

1.3 mill. Nm3/year

Digester capacity (2 × 440 m3)
880 m3

Process temperature

53°C

Sanitation


MGRT 4 hours at 53°C

Biomass storage.

3000 m3

Gas storage capacity

100 m3

Utilisation of biogas.

CHP-plant/gas boiler

Transport vehicle

20 m3 vacuum tanker

Average transport distance
4 km

Investment cost1 

23.2 mill. DKK

Government grant

2.5 mill. DKK

Total design and consultancy
NIRAS Ltd.

Operation start-up

1995

1. Incl. storage capacity, district heating network and installations.

Design/Construction Company

Niras Consulting Engineers and Planners Ltd, Åboulevarden 80, DK-8100 Århus C.

Contact: Anne Seth Madsen, Tel: +45 87 32 32 32, Fax: +45 87 32 32 00

E-mail: niras@niras.dk , www.niras.dk

Host Company: Filskov Energiselskab, Hjortlundvej 13, Filskov, DK-7200 Grindsted

Contact: Mr Mogens Buhl, Tel: +45 75 34 83 48, Fax: +45 75 34 83 40

E-mail: fil_bio@mail.tele.dk, http://www.filskovogomegn.dk/filskov.htm
Gosmer

Farm scale biogas plant

Att. Jens Pedersen 

Company: Gosmer Biogas ApS

Gosmervej 56, Gosmer 8300 Odder

Ph: +45 86 55 40 24, Mobile: 20225308

Gosmer biogas ApS was established in 1992 by 8 pig farmers, an electrician and a smith.

The biogas plants are planed to make so much energy as the pig farms needs are. Gosmar Biogas ApS makes drawings, and advice to maintenance of a biogas plant. Since 1992, Gosmar Biogas ApS built biogas plant and presently making plans for a big biogas plant in Poland.

Biogasplants:

Biogas plant, Gosmervej 56:

Built: 2003 December, After 1 month it produced gas.

There are 430 pig mother

Reactor tank: 150m3

9-10 m3/day slurry

Presently there is no motor to produce electricity.

Cost: 600,000 DKK

Dry matter: 3 %

Biogas Plant Enggården, Gosmarvej 71

Built in 1992 and rebuilt in 2000. The slurry is pumped from the farm to the digester, at the biogas plant, through the heat exchangers, to be heated up at the process temperature, with heat from the cooling of motors. From the digester, the produced biogas is transported to the gas storage, where is also cleaned of hydrogen sulphide and dried, so it can be used in the gas motors.  The gas storage tank ensures the necessary gas pressure for the gas motors as well. 

The biogas is used into 2 Totem gas motors, where it is transformed into electricity and heat.

The biogas plant produces about 400 m3 biogas per day, digesting 22 m3 pig slurry with a dry matter content of 4,5%. There are 2 reactors of 180m3 and a gas storage tank of 90m3.

If the biogas plant co-digests raps, cereals, vegetable fat or fish oil, the production of biogas will be more than double.

Gas production: 
146 000 m3

Energy production brut:730 000 kWh

Energy for use:
460 000 kWh

Sale of energy:
175 000 kWh

Sale of heat:

285 000 kWh
Hegndal

Hegndal is a pig farm with 900 sowers (mother pig), which produce about 21,000 piglets and 15,000 slaughter pigs (hogs) a year. The farm used 120,000 litres of heating oil for heating and 430,000 kWh of electricity for production per year before the biogas plant was constructed. 

	Technical data

	Owner and address
	Att. Kent Skaanning, Tinghoejvej 13, 6893 Hemmet, Denmark. Ph: +45 97375216, Mobile: 20222016, http://www.danfarm.dk (soon)

	Biomass 
	

	Manure
	16,425 m3/year

	Fat-containing waste
	800 m3/year

	Plant description
	

	Digester volume
	800 m3

	Size of motor/generator
	(CHP unit) 350 kW (dual-fuel)

	Size of gas storage unit
	500 m3

	Heat accumulation tank
	50 m3

	Biogas and Energy production 
	

	Biogas production
	1,000,000 m3/year

	Electricity production
	2,600,000 kWh/year

	Heat production
	3,120,000 kWh/year

	Construction year
	June 2000

	Designed and delivered by
	DANSK BIOGAS A/S
Jegstrupvej 36, 8361 Hasselager, tlf. 87 38 65 00,

fax. 87 38 05 55, http://www.danskbiogas.dk
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Skinnerup

Farm Biogas Plant
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The on-farm biogas plant of the "Smedemester" type was put into operation in April 1996. The innovative feature of this plant is a total gas storage of 465 m3, allowing the farmer to produce electricity at the time of the day when it is most valuable. A small 65-m3 gas storage was established from the beginning but a bigger storage (400 m3) was added.

12-13 m3 of slurry and 300-500 litres of fish oil sludge is mixed in a pre-storage tank every day. From there it is pumped into a digestion tank (200 m3) six times per day. At the same time a corresponding quantity of degassed slurry is displaced to a storage tank. The daily gas production varies from 300 m3 (slurry only) to 970 m3 (boosted with fish oil sludge). The gas is burned in a motor generator and the electricity sold to the public grid. Electricity production varies between 600 and 1,870 kWh/day. 

The farm is almost entirely heated by biogas and saves in this way about 75,000 litres/year of fuel oil. The farmer takes advantage of peak load electricity prices by storing the biogas at night and running the motor generator only during peak hours.

Technical Data

Digestion tank




200 m3 (vertical steel tank)

Process temperature



40 - 48 °C

Average digestion time (1996)

12 days

Biomass consumption (1996):


Slurry





approx. 370 m3 per month


fatty agricultural waste


approx. 12 m3 per month

Gas storage:


Small: gasbag in container


65 m3


Large gas storage in round arch hall

400 m3

Caterpillar motor/generator set


87 kW (electricity)

Accumulator tank for heat



10 m3

Substituted fossil fuels



75,000 litres fuel oil

Performance Data

Calculated annual electricity production 350,000 kWh 

	1996
	Gas

m3
	Electricity

KWh
	Electricity sold

DKK
	Sales price

DKK/kWh

	month
	
	
	
	

	May
	  5,500
	10,000
	 5,100
	0.54

	June
	11,500
	26,700
	15,400
	0.57

	Jul
	11,850
	23,700
	15,000
	0.64

	August
	16,000
	31,000
	20,500
	0.66

	September
	13,000
	24,100
	16,000
	0.67

	October
	20,000
	32,700
	22,800
	0.70

	November
	19,000
	26,500
	16,900
	0.64

	December
	20,000
	36,700
	21,500
	0.59


Sales price was DKK 0.54/kWh in May but increased when the large gas storage was built in July and decreased in November and December when the large gas storage was out of order due to rebuilding.

Economic Data

Total investment


DKK 2.1 million

Public investment grant

DDK 600,000

Gas storage about


DKK  70,000

Although electricity production reached its peak in December sales revenue was less than in October because the gas storage was out of order and electricity therefore sold at a lower price. Calculations show that the gas storage increases the value of electricity sales by about DKK 45,000/year. Calculated depreciation 5 years (with a production similar to 1996). Annual heating savings DKK 112,500.

Environmental Data

Skinnerup biogas plant contributes to reduction of greenhouse gas emissions as the replacement of fossil fuels results in reduced CO2 emissions. Approximately 75,000 litre/year of fuel oil for heating is saved. Annual electricity production is expected to be approx. 350,000 kWh.

Contact: Folkecenter for Renewable Energy

Kammersgaardsvej 16, Sdr. Ydby, DK-7760 Hurup Thy.

Tlf  +45 97956600, Fax +45 97956565 

Email: energy@folkecenter.dk, http://www.folkecenter.dk/
Address of the biogas plant: Tovgardsvej 5, DK-7700 Thisted

The same type of biogas plant was installed:

- Kaunas, Lithuania. Rokai Pig Farm Demonstration Biogas Plant

http://www.folkecenter.dk/en/rokai/rokai.html
Fårborggård

att Helge Rasmussen,

address:  Fårborgvej 11, 6940 Lem

Ph: +45 97361099, Mobile: +45 20261099

The Biogas plant was built by:

Bio Energisystem A/S, Rørholtvej 86, Ulsted, 9370 Hals, Tlf.: 98 25 44 44 , Fax: 98 25 48 89 
Lunsby Bioenergi A/S, Nørrevangen 18, 9631 Gedsted, Viborg Amt

Tlf.: 9864 5700, Fax: 9864 5577, att. Erik Lundsby Andreasen, or John Meier,
E-mail: meier@lundsby.dk, http:// www.lundsby.dk
Specialised on the soft covered biogas storage.

