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Production and refining biofuels

www.energigarden.no
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Bioheat production
Energy plant
demonstration fields

22 commercial bioenergy
sites in the bioenergy
region of Hadeland

Editor of scientific
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From the forest to the heated rooms










We produce 10-12 times more energy than we consume.

The domestic consumption is dominated by hydro powe rin
the stationary energy sector and fossil fuels in th e transport sector.

In spite of our high energy production we are getti ng more
dependant on imported electricity, due to lack of flexibility
In our energy distribution systems:
The distribution is totally dominated by electricit y grids,
and little district heating.

Our energy export is mainly fossil oil and gas, bu t also
small quantities of hydro power and bioenergy.
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-Mix of political goals: More renewable energy, le  ss GHG,
rural development, employment.
-The government programs to achieve the objectives:
and means for achieving the objectives:
- State investment institutions support programs:
- . 15-25% investment subsidies to large scale
bioheat&power companies
- : 30-35% investment subsidies to
small and medium scale bioheat companies and farms
- : Wood chip
production support of approx.1 eurocent /kWh
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Wood chips, delivered plant 3,0 cent/kWh

Operating costs, plant 1,0 cent/kWh
Investment costs; heat central

and distribution net 3,0 cent/kWh
Peak load costs 1,0 cent/kWh

= Sum bioheat prod.costs * 8,0 cent/kWh

* Eurocents



Share owners: 25 farmers/forest owners
Share capital: 117 000 (start, 2007)

Public funding 260.000 35%
Owners share capital 80.000 10%
Bank financing 420.000 55%

The 25 owners cooperate with supplying wood
chips, running the heat facility, customer contact

Nordre Land Municipality



# - ()

500 kW wood chips
1,2 GWh annual heat production
2000 m3 chips per year

provides heat to a school, kindergarten,
care center and a small hospital

Bioheat price: 8,0 cent /kWh



Share owners: 64 farmers in Hedmark and Oppland cou
1 forest owners association, 5 forest companies,
1 energy company
Share capital: 2 500 000 ( Established 2006 )
3 900 000 (2011)

Public funding Enova 15-25 %
Owners share capital 25-35 %
Bank finance 40-60 %
9 small and medium scale bioheat plants
Employs service personal
Public buildings, industries, service
buildings, some private households

nty,



200 GWh bioenergy based on
wood chips in Inland by 2030

"The company will be a total supplier of
locally produced renewable energy. The
company will build bioheat plants and
produce, distribute and deliver energy
based on renewable and CO : neutral
biological material. Transport distances
of the biomass raw material and
delivered energy should be short.”



0072 Tretten
2 500 kW — 9 000 000 kWh 900/1 800 kW — 2 500 000 kwW

\
0047 Jgrstadmoen
450/900 kW - 1 720 500 kWh

0004 Skogselskapet i Oppland 2011-02-16
h

0034 Honne (SKS)
450/220 kW - 700 000 kWh

0069 Biri ungdosskole
200/400 kW — 500 000 kWh

0038 Rudshggda
2 200 kW — 5,4-7 000 000 kWh

0081 Dokka
2 000/4 000 kW — 3 000 000 kWh

0028 Blaestad Gard
200/400 kW - 450 000 kWh

0006 Lgten
1 500/3 000 kW - 6 000 000 kWh

0010 Raufoss Syd
400/900 kW - 1 600 000 kWh

0032 Bagn
400/850 kW - 1 300 000 kWh

0005 Gjgvik Stadion
500 kW - 800 000 kWh

2011 Definisjonsfase

0031 Marka 0033 Jevnaker Investeringsfase
Oplandske Bioen 300 kW - 1 000 000 kWh 900/1 800 kW - 2 900 000 kWh Anlegg i drift
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e 2,5 MW wood chips

9 GWh annual prodution

16 000 m3 wood chips per year
Establishment costs 2 900 000
Bioheat and - steam

Bioheat price: 8 eurocents/kWh



Eidsiva Bioenergy AS is 100 percent owned by Eidsiva
Energi AS — which again is owned by the Inland regio  ns
municipalities and the county

Share capital: 9 400 000

Public funding, Enova 15-25 %
Owners share capital 20-25 %
Bank finance 40-60 %

Operates large scale district
heat plants with their own staff
Delivered 115 GWh bioheat in 2010
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e 100 GWh district heat, 50 GWh steam, 50 GWh
power

o 72 000 tons of combustible waste, mainly
biowaste from households and food annually

 Steam is delivered to local industries district
heat and Hamar city. Biopower to the grid.

* Investment incl. distribution system
125 000 000
* Bioheat price: 6-9 eurocents/kWh
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The sum of governmental instruments are not strong

achieve the goal of 30 TWh and we therefore expect
only 22-25 TWh by 2020.

enough to
to realize






