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The biogas facility
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heating
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Solrgd Biogas
Gas production

Start Nov. 2015
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| Main raw materials: Pectin
residues from CPKelco
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Biogas ¢ Start November 2015 ¢ Raw materials

Designed for around 226,000 tons - has been expanded with a new gas upgrading facility

Naturgasnettet

RaW matel’ial S°|r¢d BiOgaS facility Opgraderingsanlaeg EI and heat
- production
op i Upgrading
7.000 tons - to regional
— gosece gasgrid
Elnet
U 23 GWh
45.000 tons i
GYLLE -
—_— [ . r=x Fjernvarme
28 GWh
Gas-
90.000 tons . Q Gaskedel
PEKTINREST . — ‘ 13 millioner m?
i lodt: 6 biogas
To the
70.000 tons farmers

190.000 tons
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Biomass Main contributiBiegas Amount (tons)
Manure, seaweed, other Gas production afdfrocess stalslif§00
CPKelco: Pectin, carrageenan Gas production 59.1% 95,000
Chr.Hansen: Eluat (BioTech) Gas production aadbPutrients 60,000
Biopulp (organic waste) Gas production aagBdutrients 20,000
lalt 226,000
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Suppliers ® Raw materials

The basic materials for the gasproduction

Agricultural deliver slurry and receive CP Kelco deliver residual products of the
degassed biomass from Solrgd Biogas pectin production to Solrgd Biogas

Landbruget

~ <nn HANSEN \ Landbruget Y 2 )
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Tests of raw materials
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Test of different raw materials and combination of different raw materials A 2013

Henrik B. Mgller, Foulum / Arhus Universitet and Roskilde Universitet

gas forseg med alternativ biomasse
iolred biogasanlaeg — Fase 2

A number of tests has been initiated. Operation assumption: e
e 320 m3 of methane per tons of dry matter -
- Biogas behandling af tang, pektinrestprodukter
¢ 30 m3 of methane per tons of raw material o8 husclyraadning
¢ Seaweed - improved from 54 m2/tons VS to 120 m2 e
Yield in Praxis
| 1
Pectin c Lﬁ?&f‘?\?ﬁiﬂﬁ‘lﬁ}"ﬂ.ﬂfﬁ;IE‘JZIZTJ.“%;:".“‘““‘“""*'“

L CH4/kg VS

400 - 28 days

le produkt henuwder padningsindhold. Ferste
appendds med en mere frldestgorends

Mixture Pektin: 340 m2/tons VS

1t i 2 reakctorer med hiv. 3 og 15 liters aktive valimen i

3m - s —}f kiart kantinwen og stabilt pd svinegylle meed ca. 245 torstof
> lerefter e et op med dem blandede beomasse
e
Slurry: 272 m2/tons VS
g af tabel 1
- demgens
200 Carrageenan —a e
2362006 4
Carrageenan: 120 m2/tons VS |, ... = -
1m N 1202
Seaweed — A
Seaweed: 54 m2/tons VS | '
0 = T T T T ] —
0 20 40 60 80 Days

—— Pectin —@— Carrageenan —a—Seaweed-— Slurry (pig) —— Mixture
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Chorda filum - sea lace - dead man's rope

Big difference in gas yield from seaweed

¢ Fresh or not-fresh seaweed (methane loss already) =3 - s e
¢ Type of seaweed ol - :

Gas potential for seaweed (28 days)

NmICH4 /g Vs
375
269
300
225
150
75
0
Zostera Fucus Fucua Chorda Pylaiella Cattle Pig
marina serratus vesiculosus filum littoralis manure manure
Eelgrass Type of Wrack Sea lace Thin algae
[Alegraes] brown algae [Blaeretang] [Strengetang] [Dunalger]

[Savtang]
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Seaweed - Requirements in the coastal zone

¢ Six main regulations
e Seaweed is classified as vegetable biomass and not as waste (as energy crops)

i giodiversity
Ouput to EU Input to

the fields IED biogas EU Marine Strategy Framework

plant Directive
Farmers G EU Waterframework
; Collection ) Directive
Specially protected areas :

of seaweed Nature 2000 @w

Outer waters 12 nautical miles

Coastal zone up to 3 km I Inland waters |
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Seaweed - requirements 20092013 - me/Kg dry matter

Parameters Average value

Nitrogen, total 46,340  Non
Phosphor, total 732 Non
Leed (Pb) <3.58 120

Dellvery requirements: Cadmium (Cd) 0.52 0.80

e Cadmium and other below limit values Chromium <2.40 100
¢ No visible plastic, metal and big stone Mercury (Hg)  <0.01  0.80
* Sand maximum of 60% of dry matter Nickel (Ni) 35 30
Zinc 38 4,000
DEHP <0.50 50
Nonylphenol 0.64 10
PAH (sum of 9) 2.41 3

LAS <50 1,300

mium 2018 - from january to october Expected cadmium content

Study from the bay of Kege

2 mg cadmium per kg dry matter (mg/kg)
20T Limit value: 0.8 mg/kg dry matter

I,:‘é“’\\ [
SNe—V

05 Limit value
7

[

October

Winther/Spring Summer Autumn
low metabolism high metabolism low metabolism

January, February, May, June, July, November,

March, April August, September,  December

October
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Solvarmeanlag

Vindmeller

.

Havdrup Biogas
Kraftvarmevzark

Greenhouse gas

2007: 143.823 tons
2019: 84.633 tons
" /| Reduction: 59.190 tons

[ Biogas: | .
sﬁfffﬁsé‘ﬂ,';%gﬁs That is: 41,2%

Overskudsvarme
Havdrup, Naurbjerg, Kirke Skensved

|
)
/

Fjernvarme
Naturgas
Oliefyr
Fast braendsel mv
Elvarme
Varmepumpe
Andet, uspecificeret

ERCDEEE|
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Solrgd Municipality: From 2007-2019: + 59.200 tons

R U Roskilde Universitet
Roskilde University

Main changeover in heat supply

Tilbage:
MWh
150.800 33.805 MWh
tons 35.000 — Drivhus: 2.400 tons

29.728 MWh Udledning af
Drivhus: O tons drivhusgasser:

Tons 1990
150.000 .2°°7 30000

3.167 tons

25.000

Reduktion i perioden

125.000 1990-2007 ‘— Solred Biogas
7.000 tons 20000
100.000 15000
Reduktion i perioden
2008-2019
10.000
59.200 tons
75.000 ——  —  Arsgennemsnit: 4.900 tons .— 3.737 MWh
. . 5.000 Drivhus: 767 tons 1.940 MWh
. . 32% Drivhus: O tons
Ny, 2% B o=
50.000 Forventet reduktion . . . ° VEKS Biogas Fossil sol og halm
2020-2030
39.400 tons
S Arsgennemsnit: 3.600 tons
L 1L [
| | . | B | . 1 o o .
AN, Klimaplan 2010-2025 Klimaplan 2020-2030 — More RE electricity production
1990 2010 2020 2030 22.763 MWh 44%
‘— Solred Biogas
2.066 MWh 716 MWh
Drivhusgas 6,9 tons 3,4 tons 1,8 tons
pr. indbygger i 2007 i 2019 i 2030

Biogas motorer Solceller Vindmaller
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co2: + 20.7

Methan capture
00 tons

Input crop Production

l

Produced crops
Input to following
production

'

Husbandry
Pig/Cattle

!

Production of foods

biotech products, etc

’

Consumption / used
Food & Ingredient

Reduction of
nutrients losses

Recipient / beach

(Aquatic environment)
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Organic farming
70.000 tons
Conventional farms:
155.000 tons

Fertilizer
CO2: +7.500 tons k
Greenhouse reduction

Energy: 32.800 tons
Methane: 20.700 tons
Fertilizer: 7.500 tons
Gasgrid: 26.500 tons
Cooling:  4.900 tons
Total: 92.400 tons

Digestate: 225.000 tons
Dry matter: 23.800 tons
Nitrogen: 980 tons,
Phosphorus: 109 tons
Potassium: 192 tons

Distric heating
co2: + 4.900 tons

Cooling af digestate
District heating

Methan to gasgrid
cO2: +26.500 tons

Existing plant

Solrgd Biogas
Capacity: 226.000 tons

Upgrading
facility

Capacity: 17 mio

Heat & power

Production
13,3 mio m3
methan to na-
tional gasgrid

Two gasengine
Capacity: 3,5 MW
Heat & power

El to grid
and heat
to district
heating

Supply

Energy, fertilizer

Biodiversity

The sea eco-system

Combined heat/power
co2:+ 32.800 tons
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