
Local authority leading the way in bioenergy 

KnergiGruppen Jyllnnd is a modern 
supply company owned by the munici-
pality of Herning, a medium-sized mu-
nicipality situated in the centre of Jut-
land. FnergiGruppeo aims at being a 
visible actor on the energy market. 

EnergiGruppcn Jyiland was founded 
in the beginning of the last century 
distributing water and electricity, and 
iu 1950 the group extended the serv-
ice to distributing heat as well. Within 
the last 10 years, the utilities have car-
ried out a massiv e extension of the col-
lecti\е heat supply not only to the city 
of Herning, but also to the neighbour-
ing villages. The extension is based on 
renewable energy sources (KKS). 

Biomass for energy 
The Hutupcan Commission has decided 
to double the share of energy produc-
tion originating from renewable» from 
6 to 12 per cent. Biomass i» an impor-
tant pari of this extension. Today, 
biomass only plays a role in the energy 
supply in Scandinavia and Austria: in 
the other Ft,' countries, the share of RKS 
is very low. 

Denmark has launched a more ambi-
tious plan to covcr 35% of the energy 
supply by rcncwablcs by the year 2030. 
11ns goal was launched when the Dan-
ish Ministry of hnergy presented the 
fourth energy plan, Hnergy 21. The goal 
of Knergy 21 is to contribute to a sus-
tainable development of the Danish so-
ciety by promoting a radical reduction 
of the environmental problems caused 
by energy production. 

During the last two decades. Denmark 
lias experienced some major changes in 
the overall energy supply and consump-
tion. Today. Denmark is a net exporter 
of energy due partly to the hu ge oil and 
natural gas findings in the North Sea. 
and partly to a number of other impor-
tant energy parameters. The gross en-
ergy consumption has remained un-
changed at a level of approximately 800 
PJ/year in spite of a relatively high and 
steady economical growth, while the 
contribution from renewable energy 

sources, mainly wind power and 
biomass. lias increased from an insig-
nificant level to 12%. 

The use of combined heat and power 
production (CMP) and district heating 
is now widespread in Denmark and will 
also play an increasingly important role 
in energy production and distribution 
in the future. 

Denmark has decided on a two-string 
CUP policy. One with large-scale heat 
and power stations operated by power 
companies to supply large densely 
populated cities, and the other with 
smaller combined heat and power 
plants, generally operated by local dis-
trict heating companies for medium-
sized towns (e.g. KnergiGruppen Jyl-
land). The Danish district heating net-
work has been expanded to covcr about 
60% of the heating demand. More than 
«0% of this heat is produced in CUP 
plants with a total conversion efficiency 
of around 90%. 

A visionary organisation 
The city of Herning has an even more 
ambitious plan. The aim of 
KnergiGruppen Jyiland is to cover 30% 
of the heat demand in the municipality 
through the use of biolucls by the year 
2005. This goal shall be reached mainly 
by implementing and utilising relevant 

parts of the described national energy 
policy. 

The biomass technologies applied iu 
Iteming and the neighbouring villages 
include CUP production from biogas. 
landfill gas. waste incineration and 
wood gasification, along with heat pro-
duction from the combustion of wood 
chips and straw. Much of the fuel is lo-
cally produced, such as straw from lo-
cal farmers or animal manure for the 
biogas plants. 

Parallel to this development, the indi-
vidual heat supply in the rural areas is 
to a growing extent based on biofucls 
(e.g. wood chips & pellets and energy 
crops) and thereby replacing conven-
tional fuel oil. 

F.xperimcnts with and real-scale opera-
tion of energy production from RKS and 
advanced district heating technologies 
along with a number of demonstration 
projects are being earned out. often m 
cooperation with national and'or inter-
national partners. KnergiGruppen has 
an open dialogue with the surrounding 
world - locally as well as nationally -
and participates in many Danish and 
international development projects con-
cerning energy supply. F.nergiGruppen 
is involved in various projects for de-
velopment and transfer of know-how to 

The waste incineration CUP plane Knudtnomwarket is designed to incinerate five 
tonnes of waste per hour with up to 25%. hiomass. Approximately 15%, of the heat 
fur the city of Hcrning ix produced at this plant. 
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other parts of Europe, lo help other Eu-
ropeans with the use of biomass in en-
ergy distribution. 

The local authorities have made exten-
sive enquiries hi order to encourage the 
citizens and the industry to reduce the 
consumption of heat and electricity. It 
may seem as cutting off the branch while 
you are sitting on it, but the customers 
gel reliable advising, and a cosl-cfTicicnt 
service makes a positive impression on 
the customers. 

Cornerstones 
The decision lo cover 30% ol' the energy 
demand by RES was made in 1985 by the 
city council, which decided 10 implement 
an extension of the collcctive heat sup-
ply through OH. litis meant that not only 
the city of Hern wig, but all tlie villages in 
the municipality should gel their heat 
demand covered by disUict heating. The 
plan was set out as a practical realisation 
of the four cornerstones in the energy 
policy of the municipality: 

1 optimal utilisation of fuels by 
cogcncration (CUP) 

2 development of technologies for ef-
ficient utilisation of renewable, lo-
cal energy sources such as biomass 
from agriculture, industry aud 
households, landfill gas as well as 
wind power 

3 energy savuigs at the consumer level 
by means of insulation and con-
sumptioii-limiliug installations. 

4 development and utilisation of the 
inost advanced and energy efficient 
technologies for production and dis-
tribution of power and district heat-
ing for as many consumers as possi-
ble. 

To reach these goals, an extension of 
the DH grid was made and new construc-
tions were installed in all villages in the 
municipality. Here, the biomass tech-
nologies applied include CUP produc-
tion from biogas. landfill gas, waste in-
cineration and thermal wood gasifica-
tion together with heat production from 
the incineration of straw, energy crops, 
wood-pellets and wood-chips. 

Consequently, the individual heat sup-
ply in the rural ntea* is lo a growing ex-
tent based on biofuels like wood-pellets, 
wood-chips and energy crops to replace 
conventional fuel oil. 

Energy status 
The described development in the pro-
duction and utilisation of energy in the 
municipality has led to some overall 
important positive results. Today, 22% 
of the energy consumption for district 
heating in the municipality are covered 
by RES. Sixteen per cent of the power 
production is based on RES with wind 
turbines as an important contributor. The 
power production from wind energy 
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comes from privately owned wind tur-
bines in the municipality. Due lo energy 
savings and a more effective distribu-
tion. energy consumption has decreased 
lo 63% as compared to Ihc 1980-lcvel. 

An overview of the DM supply in the mu-
nicipality is given with information on 
fuel type, output and function in relation 
to the Dll system. 

Waste incineratinn 
Knudmosevarkcl is the newest waste in-
cineration CUP plant in EnergiGmppen. 
It was initiated at tlte turn of 1994/95. The 
plant is designed to incinerate live tonnes 
of waste per hour with up lo 25% biomass. 
Approximately 15% of the heat for the city 
of Hemnig is produced at this plant. 

On a national level, waste shall be re-
cycled. First priority is to re-use the ma-
terial, second is to use it for energy pur-
poses. In Denmark, it is not allowed lо 
dispose combustible waste at a rubbish 
dump, which is the reason why waste 
incineration is widely used in Den-
mark. 

The efficiency of the incineration plant 
is 4,7 MWe and 12.0 MWh. The maxi-
mum capacity is 39.000 tonnes of waste 
per year. The boiler lias a movable grid 
split up in three sections with a capac-
ity of 4,5-5.5 tonnes of waste per hour, 
depending on the calorific value, which 
can vary between 6.7 and 13,4 GJ/ton. 

In order to improve the energy efficiency 
and reduce the problems with thermal cor-
rosion. the plant lias been equipped with a 
natural gas-fired superheater, which in-
creases the steam temperature lo 5204' at 
66 bar. Tlte supcriiealcr improves the ratio 
between heal and electricity production 
from 0.33 to 0,37, which also means an 
imcarbon dioxide. 

Organic industrial waste is crucial for 
the economy of Ihc plant. It counts for 
20% of the biomass treated, but il re-
sults in 70% of the biogas production. 
Besides, it is often possible to receive a 
gate fee for the waste products. 

To reccive more waste, a system for 
treatment of source separated organic 
household waste has been developed at 
the plant. The treatment requires sanita-
tion of the product if il is to be spread at 
farmland afterwards in order to recycle 
the nutrients in the waste. A spccial line 
was built for sanitation of the waste at 
70"C for one hour, and a separation to 
clean it for unwanted items in the waste-
like plastic or metal pieces, thai should 
not be spread on farmland. A European 
patent of the system is obtained. 

With the good experience from Sinding, 
a new and larger biogas plain was built 
near the village Sludsgaard in 1996. The 
plant can treat 130,000 tonnes of biomass 
annually. The plant is situated in an in-
tensive pig breading area, and instead of 
truck transportation of the manure, a pipe-
line was laid, leading to the nearest farms 
and pumping the slurry into Ihc biogas 
plant and back agaui lo the farm. 

These two biogas plants are producing 
more than 12 million m' of biogas an-
nually. w hich covers оч'ег 6% of the heat 
demand in the municipality. 

l.andftll gas 
Two villages in the southern part of the 
municipality are supplied with district 
heal based on landfill gas from an old 
waste deposit. It was a natural decision 
to establish a landfill gas system and 
supply these two villages with district 
heat. The decision also met the require-
ment of CI1P production included in the 
energy production. The landfill gas is 

The biogus [>lunt in Sinding. 
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Hum/ling of straw-bales prior to incineration. Truck transportation of manure. 

transported in pipelines to the villages 
of Fastcrholl and Arnborg. 

In the largest of the villages. Amborg, 115 
houses and a public school are conncctcd 
to the 1)11 grid. The landfill gas is used in 
a motor-generator installation with an 
output of 380 IcWc and 600 kWli. 

In the smaller village Faslerholt, 70 
households are supplied by a motor-gen-
erator installation with an output of 270 
kWe and 500 kWh. The power produc-
tion from the two villages is sold to the 
public electricity grid. 

Gasification of wood 
In tlie small village of Hogild, il was de-
cided to build a pilot CHP plant luellcd by 
means of gasification of wood chips. One 
reason for lliis decision was a hope tliat it 
could offer some experience regarding 
the CI IP production and small-scale plants, 
consequently leading to the establish-
ment of a CHP production in all of the ur-
ban communities of the municipality. 
Appnix. 100 families an: living in the vil-
lage. 

Establishment of CHI' plants for biofuels 
causes some technical and economic 
problems for small communities with 
less tlian 500 houses. Therefore, an in-
vestigation of the market on the com-
mercial wood gasificalion plants was 
carricd out with the purpose of finding 
a technical attd economic solution for 
plants in small communities. 

The plant is a down draught gasifier 
initially using wood residuals from the 
furniture industry in the area. Today, 
this is not possible. So the plant has 
been rebuilt to use wood chips. The 
plant uses 270 kg of wood chips/hour 
producing 460 m* of gas/hour. The gas 
lias a heating value of 4-4,8 MJ/m3. and 

the engine has a production capacity of 
120 k\Ve and 180 kWh. 

Straw-fired DH 
In the village of Simmulkxr, a heating 
plant based on straw W-JS chosen as source 
for a DH network. It is located in a farm-
ing агез rich with grain crops with a large 
surplus of straw. The heat supply comes 
from a straw-fired heating plant equipped 
with a 1 MW straw fired boiler and a I 
MW oil fired boiler for peak and hack-
up load. The village is a minor urban com-
munity with approx. 100 households of 
winch 50% arc conncctcd to the DH net-
work. 

As a number of consumers connected 
to the DH network have not reached a 
figure previously planned, the plant 
could not operate at the nominal out-
put. Operating at a low output reduccs 
the efficiency and makes it difficult to 
meet the environmental requirements 
concerning the flue gasscs, when straw 
was used as fuel. In order to eliminate 
the problem, a 212 m' heat storage silo 
was installed. Now the plant can cover 
95% of the heat demand by straw, as in 
periods with low heat consumption, the 
heat is produced through batch process-
ing. 

Energy crops and wood pellets 
The small village of Ilaunstrup was the 
last village to be supplied by district 
heating. Fifty-three of the 60 households 
have choscn to be supplied by the plant, 
together with a public school, a church 
and a small factory. 

A technique for combustion of grain was 
choscn. This gave the fanners a possi-
bility to use the fields set-aside for rais-
ing energy crops. The plant was a pio-
neer in using this technique. Given a spe-
cial permission, the Danish Kncrgy 

Agency allowed the plant to bum 800 
tonnes of energy grain for a three-year 
period. The project was started and car-
ried out in cooperation with the Farmers 
Union. 

The size of the boiler is 5<Ю kW with a 
350 in* grain silo and a 630 k\V oil-fired 
boiler for peak and back-up load. The 
plant is using wood pellets today, as it 
was impossible to obtain a permanent 
permission to use grain as fuel. 

Rural areas 
The municipality of Hcniing has approx. 
2,000 houses situated in rural areas, 
where district heating supply is not pos-
sible. A previous investigation shows, 
that the rural areas need 27% of the heat 
demand. However, they use 45% of the 
resources of the municipality for heat-
ing due to a lower efficiency of boilers 
etc. and often a lower standard of insu-
lation of the houses. In order to cliangc 
this situation and to promote the use of 
renewable and domestic energy sources, 
soinc projects have been implemented in 
these areas. They include help for instal-
lation of boilers for wood pellets, wood 
chips or straw. 

Also the use of biomass in combination 
with solar heating has been introduced. 
Many people have choscn litis solution, 
so thev can closc down the boilers in the 
summer penod. 

For further information please con-
tact: 

EnergiGruppen Jyllaml ASS 
.411.: Mr Henrik. 0rtenhlad 
Dalgas Alii J 
1Ж-7400 Iteming 

Phone 14.1 91» 2Л 82 II 
Fox +45 W 26 82 12 Ш 
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