Senter/Nc;ve\m

Stimulating co-digestion in ‘l. lItherlands

the Dutch case

%HUW YDQ $VVH




Sent@

Contents of the presentation

QWURGXFWLRQ
'HYHORSPHQW RI FR GLIJHVWLRQ LQ WKH 1HWHK
S3URELRJDV 'XWFK FDVH

$VVHVVPHQW ! 'XWFK FDVH

*URZWK RI FR GLJHVWLRQ LQ WKH 1HWKHUOD
)XWXUH GHYHORSPHQW RI FR GLJHVWLRQ

T T T T T T

ProBiogas - The Dutch case 15 June Esbjerg 2



/‘\
SenterNovem

T~ T

Introduction

BHOQWHULIRYHP
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UHDOLW\
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(QHUJ\ DQG &OLPDWH &KDQJH
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Development of co-digestion in the Netherlands

U
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(summary 2004-2005)
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ZKLOH GLJHVWDWH UHPDLQV OHJDOO\ PDQXUF
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-DQXDU\
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'XWFK ELRJ

LQVWDOODWLRQ
d

HIFO ODQGILOO
GLIJIHVWLRQ RI
VOXGJH

LEGENDA

@ biomass firing plants
(CHP)

@ Gasification plant
© manure co-digesters

® Organic waste digesters

® co-firing plants
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Dutch case study: Basics

H SHIJLRQ VRXWK SDUW RI WKH 1HWKHUODQGYV
QHDU WKH FLW\ RI (LQGKRYHQ
OLYHVWRFN LQWHQVLYH DUHD

H & KDUDFWHULVWLFVY UHJLRQ

PDQXUH FDWWOH DQG SLJ PLOOLRQ WRQ L
SRXOWU\ PDQXUH NWRQ D

FURSYV KD

RUJDQLF FRPPXQLW\ ZDVWH NWRQ D

ZRRG NWRQ D

LOQGXVWULDO RUJDQLF ZDVWH"
U 3RWHQWLDO ELR HQHUJ\ 3- a PLOOLRQ O:
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Case description

U &HQWUDOL]HG $QDHURELF '"LJHDHNLRQ SODQW
&DWWOH PDQXUH

3L PDQXUH
SRXOWU\ PDQXUH

H & RRSHUDWLRQ RI IDUPHUYV

U &KDUDFWHULVWLFV
WRQQHV GD\
WKHUPRSKLOOLF WHR&HUDWXUHV r
VDQLWDWLR& VWHS r
&+3 SURGXFWLRQ 0: HOHFWULFLW\
QR LOGXVWULDO RUJDQLF ZDVWH
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Activities (Dutch case)
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2UJDQL]JLQJI D PHHWLQJ SURMHFW JURXS (LQG
&KHFN XVH GLIJHVWDWHDV IHUWLOL]HU

,QIRUP ORFDO IDUPHUYV

OHHWLQJV ZLWK ORFDO DXWKRWLWREKYS DQG PH
$VVHVVPHQW FDVH VWXG\ PLG

SUHVHQWLQJ UHVXOWY RI 'DQLVK VWXG\

6 XSSRUWLQJ RWKHU FR GLIHVWLRQ SURMHFWYV
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Assumptions assessment study

Capacity CAD-plant (tonnes per year) 220,000
Investment costs CAD-plant, € (millions) 6.13
Investment costs CHP facility (3.5 MWe), € (million¥ 2.112
Required storage capacity solid/liquid manure in maths, reference 11
Price, electricity sold, € per kWh 0.06
Price, electricity purchased for process purposesg, per kWh 0.2
Price, heat sold, € per MWh 0
Treatment fee, organic waste, € per tonne 0
Capacity of trucks in use, tones 40
Average distance from farm to CAD plant, km 20
Average distance, long distance transport, km 100
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Profitability CAD-plant (€ x 1,000)

Electricity sales 1,372
Heat sales / Treatment fees 0
Sales in total 1,372
Electricity purchase for process -236
Maintenance and Sand removal (-300) and (-6) -306
Insurance -22
Other costs and Premises (-43) and (-16) -59
Staff costs and Administration (-124 and -54) -178
Capital costs -595
Costs in total -1,396
Net result of the plant -24
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Socio-economic results
Annual costs and benefits

Costs (levellised annuity)

Biogas plant:
Noord-Brabant region, The Netherlands.Base Case

Result0 Resultl Result?2 Result3

Sum:

Invesments:

Biogas-plant
Transport materiel
CHP-plant

Operation and maintenance:

mio.EUR/year

0.574 0.574 0.574 0.574
0.000 0.000 0.000 0.000
0.184 0.184 0.184 0.184

Biogas production / biogas plant 0.566 0.566 0.566 0.566

Transport materiel

Benefits (levellised annuity)

0.071 0.071 0.071 0.071

1.395 1.395 1.395 1.395

Result0 Resultl Result?2 Result3

Industry:

Sum:

Agriculture:

Energy production:

Biogas sale
Electricity sale
Heat sale

Storage and handling of liqu
Value of improved manurial
Distribution of liquid manure
Transport savings at farms

Environment:

mio.EUR/year

0.000 0.000 0.000 0.000
0.785 0.785 0.785 0.785
0.000 0.000 0.000 0.000

id manure -0.037 -0.037 -0.037
value (NPK) 0.308 0.308 0.308
-1.374 -1.374 -1.374
1.066 1.066 1.066

Veterinary aspects n.a.
Savings related to organic waste treatment 0.000 0.000 0.000
Value of GHG reduction (CO,, CH,4, N,O-reduction) 0.631 0.631
Value of reduced N-eutrophication of ground water: 0.347 0.347
Value of reduced obnoxious smells 0.108

0.785 0.747 1.725 1.833

Difference as annuity: Benefits - costs

Result0 Resultl Result2 Result3
mio.EUR/year
-0.610 -0.648 0.330 0.438
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Conclusions assessments

U *RRG SUHFRQGLWLRQV IRU &$' BWRDWLRQ QXU
u /HVV WUDQVSRUW FRVWV IDUPHUV GHOLYHUL

u /HVV XVH RI IHUWLOL]JHU IDUPBIQXUHHFHLYLQJ
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Improvements (assessment)

U (OHFWULFLW\ SULFH LV ORZ (8
FRQWHI[W

H 1R KHDW XWLOLVI

U 1R RUJDQLF ZDV S
GLJHVWHG LQFUH
SURGXFWLRQ
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Results (Dutch case)

U 3URMHFW SXW RQ +2/'
JLODQFLDO VXSSRUW VWRSSHG WK RI $XJIX\

H 2WKHU DVSHFWYV
/IRFDWLRQ RI WKH SODQW
/HFKQRORJ\ RI PDQXUH WUHDWPHQW

ProBiogas - The Dutch case 15 June Esbjerg 14



Sent@

Example of a Dutch co-digestion plant

Capacity 36,000 ton manure
Electrical power 440 kW
Thermal power 600 kW
Electricity production

~ 3,5 million kWh per annum
Dimensions:

3x 800 m3 digester

3.000 m3 storage

Total investment € 2.000.000

Pay-back time 8 years
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Maize digester (36,000 ton/year)
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Growth of Manure Digestion
through co-digestion

H 1RZ DOVR PDLIH GLIJHVWLRAQ H[SHFWHG
SRVVLEOH 100-
H )LOQDQFLDO VXSSRUW \ée‘\_ARSSHG
H (QG LQVWDOODWLRQV
O:H 60- m Organic
M DGGLWLRQDO FDOO Wastes
\U FROQOWUDFWYV IRU 408H-—H
a SODQWY LQ SUHSDUD B Manure
L QHZ JRYHUQPHQWZR3 C_O' _
VXSSRUW V\VWHP ZLGH digestion
WRZDUGY UHQHZDEOH

u a SODQWV LQ SODQQZQQ@ 2003 2006
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'XWFK ELRJDV
LQVWDOODWLRQV

HIFO ODQGILOO JDV DQG
GLIJIHVWLRQ RI VHZDJH
VOXGJIH

LEGENDA

@ biomass firing plants
(CHP)

@ Gasification plant
© manure co-digesters

® Organic waste digesters [

® co-firing plants
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Dutch objectives renewable energy

U 206G SROLF\ XS WR
SURGXFWLRQ IURP XVHG HOHFWULFLW\
DQG RI WRWDO HQHUJ\ XVH LQ
ELRIXHO REOLJDWLRQ

U 1HZ SROLF\ XS WR
UHQHZDEOH HQHUJ\
HPLVVLRQ UHGXFWLRQ RI JUHHQ KRXVH JDV
HQHUJ\ VDYLQJ \HDUO\
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ltems in developments on biogas
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(QHUJ\ FURS SURGXFWLRQ

ORQR GLJHVWLRQ ZLWKRXW PDQXUH

SURFHVVY FRQWURO V\WWHPV *HUPDQ\ DQG 'H(
4XDOLW\ RI VLODJH

6XVWDLQDELOLW\ RI ELRJDV SURGXFWLRQ
SWLOL]DWLRQ RI SURGXFHG KHDW LQ &+3
%LRJIJDV XSJUDGLQJ SURGXFWLRQ RI JUHHQ JI
%LRJDV DV WUDQVSRUW IXHO
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Integral green gas approach

ProBiogas - The Dutch case

15 June Esbjerg

22



Thank you for your attention

more information:

http://www.senternovem.nl/
http://www.senternovem.nl/duurzameenergie/index.asp
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