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Development: emission of green house gases

Target: Schoon en Zuinig 150 Mton in 2020
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Energy situation in  the Netherlands 
Netherlands and Natural gas
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•
 

Old
 

policyupto 2010: 
9% productionf

 
romusedelectricity

 and 10% of total
 

energyuse in 2020
 5,75% Biofuelobligation

 
•

 
New policyupto 2020
20% renewableenergy

 30% emission
 

reduction of green house gases 
(reference 1990)

 2% energy
 

savingyearl
 

y
 5,75% Biofuelobligation
 Total

 
 GHG emission in 2020: 150 Mton CO2

 

-eq
 Governemental

 
 plan:

 
 “Schoon en Zuinig”

 
 publ

 
ished 18thsept.

 
 2007

 2007

Dutch objectives renewable energy
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Renewable Energy 
2,7% total energy use; 6,7% of electricity (2006)
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Developments in biogasprojects

•
 

About 110 projects in operat
 

ion,
 

 under
 

construct
 

ionor in preparat
 

ionwi
 

th a total
 

capacity of 75 MWe, with
 

garantee of ME
 

P-
preparat

 
ionwith a total

 
capacity of 75 MWe, withgarantee of

 
 MEP-subsidy

 MEP-subsidy
•

 
50 projects in di

 
rect

 
 preparat

 
ion 
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Sustainability criteria as a basis for future stimulation: 
Selection of Themes

•
 

Greenhouse gas balance in the producti
 

on chain
•

 
Competi

 
t

 
i

 
on with food, local energy supply,

 
 medicines and construct

 
ion material

 
s

 medicines and construct
 

ion mater
 

ials
•

 
Biodiversi

 
t

 
y

•
 

Environment
•

 
Economic prosperi

 
ty

•
 

Well-being
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Green House Gas Balance

•
 

Minimum net reduction of
 

 GHG 50-70% in compari
 

sonwithenergyproduction bases onfossil
 

fuel
 compari

 
sonwi

 
th

 
energyproducti

 
on bases onfossi

 
l

 
fuel

 fuel
•

 
Minimum net emissionreduction of 30% for

 
 t

 
he producti

 
on of

 
 f

 
i

 
rst

 
generationbiofuels in transport

 
.

 production of f
 

i
 

rst
 

generationbiofuels in t
 

ransport
 

.
• Setting upan CO2

 

-tool forcalculation of these net emissioneffectsby different energyconversions.
emissioneffectsby different energyconversions.

 •
 

Prelimanary
 

cal
 

culat
 

i
 

ons shows t
 

hat
 

this minimum cr
 

i
 

t
 

er
 

i
 

a canbe met
 

 by
 

biogasproducionwi
 

thdigestion. 
cri

 
ter

 
ia canbe met by

 
biogasproducionwith

 
digestion. Crit

 
ical

 
point is methaneslip in CHP and end 

digestion. Crit
 

ical
 

point is methaneslip in CHP and end storage.
 end storage.
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Developments in policy instruments: SDE 
Exploitation subsidy 
replecemant of the MEP-subsidy wich stopped 
august 18 2006

Subsidy
 

for
 

production of renewableenergy i
 

n 3 categories:
 -Renewableelectr

 
ici

 
ty

 -Renewable gas
 -CHP (CO2

 

-neutral
 

 and bioCHP)

Rapportat
 

i
 

on
 

about
 

sustainabil
 

i
 

ty

The new SDE i
 

s plannedtocome
 

intoact
 

ion in hebeginning of
 

 2008
 2008
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EOS Long Term 
Research

EOS: Energy Innovation subsidy 

collaboration (with companies) EOS- 
Demon- 
stration

EOS: NEO (new 
ideas)

ac
to

r
fin

an
cia

l in
st

ru
m

en
ts

long          ⇐
 

Time to market      ⇒
 

short

Universities

Institutions

Companies

ConsultanciesECN: EOS

National Energy Research Strategy 
EOS R&D-instruments 
Investment subsidy

UKR

Market 
push
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Highlights new approach from Government: 
Schoon en Zuinig

•
 

Stimulat
 

ingEuropeanEmissionTradeSystem (ETS)
•

 
Invest

 
igat

 
ion of

 
 par

 
t

 
i

 
cipat

 
i

 
on of

 
 non ETS sectors in the system

•
 

Sett
 

i
 

ng l
 

imettedemission
 

levels
 

for sectors
•

 
Taxmeasures

 
for

 
st

 
imulat

 
ing green projects and “green behavior

 
”

•
 

CH4

 

-emission reductionbyobligation of sewagesludgedigestion
•

 
Agri

 
cul

 
t

 
ural

 
 sector

 
:

 -stimulat
 

ionco-digest
 

ionwi
 

t
 

h
 

l
 

imi
 

t
 

s
 

on CH4

 

-emission and use of
 

 heat
 -regulation of use of

 
 digest

 
at

 
e as anartificial

 
ferti

 
l

 
iser

 -stimulat
 

ing green gas productionwithgasgridinjection
 -limitedstimulation of

 
 the use of

 
 energycrops

 -stimulat
 

iondi
 

gestion
 

residuesfromfood processing industry
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Energy transition platforms

Transit
 

ionapproachbydiscussion plat
 

f
 

orms:  
info:

 
   www.cr

 
eatieveenergi

 
e.nl

•

 

SustainableMobil
 

i
 

ty Platform 
•

 
BiobasedRawMaterial

 
 Pl

 
atform 

•
 

New Gas Platform 
•

 
Plat

 
form for

 
Chain Eff

 
i

 
ciency 

•
 

SustainableElectr
 

ici
 

tySupply Platform 
•

 
Energy i

 
n t

 
he Buil

 
t

 
 Environment Platform 
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Governamental vision on BIO-BASED ECONOMY in 
energytransition 
‘Close the loopn’ 
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Green Gas: 
Ambition Green Gas group in energy transition

•
 

8-12% in 2020; 20% in 2030 and 50% i
 

n 2050; 
•

 
70 Mtonmanureslur

 
ry

 
available + residuesfromagri

 
cul

 
ture;

 potential
 

 5% replacement (digestion) of natural
 

 gas (2 bi
 

l
 

j
 

.
 

 Nm3)
 Other “Green Gas”potential

 
f

 
rom SNG and import

 
 of

 
 bi

 
omass

2006 20502010 2040
0

50 %

Figuur 1: Transitietraject voor de geleidelijke vergroening van aardgas 

starttraject (loopt): 
vergroening van 
aardgas via 
kleinschalige productie 
van biogas (vergisting 
van mest, gft etc), 
opwerking naar 
aardgas en injectie in 
het aardgasnet 
(distributienet of RTL)

vervolgtraject 
(>2015): vergroening 
met biogas wordt 
aangevuld met 
grootschalige 
productie van SNG 
(vergassing van 
biomassa) en injectie 
in het aardgasnet 
(HTL)

tijd

% vergroening
toekomsttrajec 
t? (>2030): 
injectie 
(bijmenging) 
van waterstof 
in het 
aardgasnet 
(HTL)

20 %

20302020
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Present Biogas upgrading projects in the Netherlands

Location
Method Since Production

2003 m3/y
Tilburg Waterwash 1985 2.784.440
Nuenen PSA 1985 3.082.795
Wijster PSA 1985 3.927.550
Col

 
lendoorn Membrane 1993 201.106

Beverwijk Membrane 2006 (160 m3/hr
 

)
1.280.000 

•
 

Upcoming proj
 

ect “de Marke” smalescalebiogaswashing
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Different technologies for biogasupgrading available

-VPSA
 -membrane

 -air washing
 -cryogenic 

Info:
 

 Brochure:
 

 Upgrading to
 natural

 
 gas quali

 
ty;

 
 

From biogas to green gas
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Problems to salve for gas grid injection

•
 

Quali
 

ty
 

asscurance
 Items: inf

 
luence of

 
 bacter

 
ies,

 
 inf

 
luence of fosfines, gridcorrosion

 gridcorrosion
•

 
Balancing the gr

 
id

•
 

Cert
 

i
 

f
 

i
 

cat
 

i
 

on
 

system: f
 

or
 

 Green Gas
 Independentsybetweenproduction and consumpt

 
ion of

 
 green gas bycreating a vi

 
r

 
tual

 
market

 
system

 gas bycreati
 

ng a vi
 

r
 

tual
 

market
 

system
•

 
(local) gridcapacity
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Gasquality 
requirements 
for gasgrid 
injection 
in Dutch 
gaslaw; since 
nov. 22nd 2006

Kwaliteitscomponent Conform advies Gastec

Grenswaarde eenheid

Calorische bovenwaarde 31,6 – 38,7 MJ/nm3

Wobbe-index 43,46 – 44,41 MJ/nm3

Waterdauwpunt -10(8 bar) OC

Temperatuur in te voeden gas 0-20 OC

Zwavel (totaal) 45 mg/nm3

Anorganisch gebonden zwavel (H2 S) 5 mg/nm3

Mercaptanen 10 mg/nm3

Odorantgehalte (THT) >10, nom 18<40 mg/nm3

Ammoniak 3 mg/nm3

Chloorhoudende verbindingen 50 mg/nm3

Fluorhoudende verbindingen 25 mg/nm3

Waterstofchlorice (HCL) 1 ppm

Waterstofcyanide (HCN) 10 ppm

Koolmonoxide (CO) 1 Mol%

Kooldioxice in droge gasnetten (CO2 ) 6 Mol%

BTX (benzeen, tolueen, xyleen) 500 ppm

Aromatische koolwaterstoffen 1 Mol%

Zuurstof in droge gasnetten 0,5 (3) Mol%

Waterstof 12 Vol%/nm3

Methaangetal >80 -

stof Technisch vrij -

Siloxanen 5 ppm

Ruikbaarheid (geodoriseerd biogas) voldoende -
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Introduction green gas and interaction with other chains
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Activities in preparation Green Gas implementation

•
 

Development of
 

 a:
 

 “Groen gas boek”; seewww.groengasboek.nl
 •

 
Invest

 
igat

 
iongasgrid

 
companies

•
 

Vision document of
 

 the energyt
 

ransit
 

ionworkinggroup: Green Gas
•

 
Backgrounddocumentation: Gasquali

 
ty

 
requirements

 •
 

Strategic “verkenning
 

”
 

 digest
 

i
 

on
•

 
Symposia and workshops

 •
 

Demonstrat
 

ionProjects 
-de Marke: 18 Nm3/h
-Biogast:    80 Nm3/h
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Further Information

•
 

Internet:
 

 
www.senternovem.nl/duurzameenergie

•
 

www.creatieveenergie.nl

•
 

www.senternovem.nl/EOS 

•
 

www.iea-biogas.net
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Thanks for your attention 
m.dumont@senternovem.nl
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