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Directory of pathways Versig

1 TO BE COMPLETED 15 To be completed

Calculation of direct land use change (LUC) * Easy dlreCtlng to Other Sheets
Calculation of Improved Agricultural Management  One calculation sheet per pathway
Calculation of N-O field emissions according to [PCC Tier 1 . Additional sheets:
About ® LUC
Standard values * ESCA L.
User defined standard values * N20O emissions

« Standard values

=» Example: Wood pellets from forestry residues
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Steps from cultivation to final energy
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ee technology not in place

ccs/ccr

. methodology still

under discussion
e,: relevant for biomass combustion

e,. following the decision 2010/335/EU

e,, €y = basic ,,disaggregated default values*
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The aggregation on top

Overview results Allocation factors

General settings Energy carrier / Final energy and references

www.biograce.net e 'NTELLIGENT ENERGY
= F EUVROPE

‘roduction of electricity ar 1fo heat, or cooling from WOOQ pellets/briqueties from rorestry resiaues Version - Fir ¢ DRAFT (input Heidelberg)

Overview Results Allocation factors &

Final energy references
Electricity

Overview Results
Energy carrier
Al results in Non- allocated Total Actuall

General settings

Default values

Elecricity [ Codling 9GO0 /M yooa poners results Callncated raruite) Default f:OM{2010}1 1 A resaifts i g £ ger M a5 indieated Allocation factors
Cultivation eg 0,00 Allocation  Allocated Production chain

[ He=t [ Electricity and haat
Feedstock is a residue 0,00 m factor results 100,0% to energy carrier

Processing e, 23,3 0,0% to co-product(s)

Forestry residues collection incl 139

Conversion efficiencies

i z2]
Electrical efficiency 25,0% Wood pelletibriguette production 21,92

Transport ey 11,9

CHP

100,0% to electricity

per MJ electr. b

Transport of wood chips 0,68
Transport of wood pellets 11,27
Land use change e, 0,0

GHG emission reduction Fossil fuel references

Bonus [restored degraded lan 0,0 Electricity 184 0 CO2 M ey
Heat provision in pellst production: Bepa + Boor + Bpge 0,0 7 0 L0z M
Natural gas boiler Totals 57 9 COz /Mg

Trangport distance (pellets):
above 10 000 km i When using this GHG calculation teol, the BioGrace calculation rules must be respected.

Track changes: OFF ) - ; - N )
The rules are included in the zip file (containing the complets tool) and also at www . BioGrace.net

GHG experts’ workshop
12 October 2012, Heidelberg
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. Greeﬂhou Cooling
Harm\omt??c?w Weating and
for EleC '

General settings & allocation factors

General settings Allocation factors &
references

Electricity  [] Cooling Allocation factors

[] Heat [] Electriciny and heat Production chain

100,0% to energy carrier

. . . . 0,0% to co-product(s)
Conversion efficiencies . .
Allocation of electricity

Electrical efficiency 25,0% CHP _
100,0% to electricity and heat (CHP) according
to Carnot efficiency:
E(‘* _ E [ C1e{ +J}?ef
= - = el . ]
Pathway configuration Fossil fuel references n,\C,n,+ C,nm,
Heat provision in pellet production: 184 g CO- oM sy
Natural gas boiler I g CO oM
Tranzport distance (pellets): SF g CO- oM g
above 10 000 km
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Overview results

Energy carrier

Final energy
All results in Non- allocated Total Actual! Default values Electricity
G C0 500/ MY wooa poiices resulis (allmcatsd raralee)y Default {:{}M{Z'ﬂ"‘ 'ﬂ'}"l 1 A resalts fn g £F o, per ML a5 indfeated
Cultivation e.. 0,00 Allocation  Allocated
Feedstock is a residue 0,00 factor rezults
Processing ep
Forestry residues collection incl 1,39 1,39 per MJ pellets E
Wood pellet/briquette production 21,592 141,0 415
Transport ey 11,9 per MJ electr. P b et

Transport of wood chips 0,66 0,66

Tranzport of wood pellets 11,27
Land use change g, 0,0

GHG emission reduction

Bonus (restored degraded lan 0,0 Electricity

Ecea ¥ Epor ¥ Spps 0,0

GHG experts’ workshop
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Cultivation e,

Feedstock is a residue Cuantity of product Calculated emissions
Emissions per MJ wood pellets
1,00 MJecrase; resioues § Mdzcrmsy rasioues g CO; g CH, g N0

Yield
Forestry residues
Moisture content

Result 0 CO0 . ! Mppes
Forestry residues collecti »n including stump han 2sting and chip Quantity of product Calculated emissions
Yield Emissions per MJ wood pellets
Wood chips i L T — 1,00 Mo ics | Mdecress, resitues, oo 0 GOz g CH, g Nz0
Moisture content b2 W | {, S p——
0,106 Kwooa crips, wes M woca penes
CH, and N.0 emissions from food chipping " 000" 000" 0,00
Energy consumption
Diesel 0,0154 M J Moo com 1,36 0,00 0,00
Result g CO; o | M pppets

fill in actual data

ENI

RGY

0,00

g CO; .o

0,M




(bruto)

Wood pellets (nett outpu

Moisture content

Energy consumption

Electricity (excl. input into boiler or CHE)

Diesel
Steam
"atural gas boiler

'CH4 and N20 emizzions from NG boils

Wood pellet input / KJ steam

MNatural gas input / MJ steam

Wood pellet consumption in boiler
"Natural gas (4000 km, EU Mix guality )

In case of boiler:

Electricity input / MJ steam
Electricity use in boiler

In case of CHP

Electricity cutput / KJ steam
Electricity generation from CHP
Total electricity use or production in

0,990 MJampes § Myoog criee
10%

0,0499 MJ f M oanes
0,0020 MJ / Mlampe
0,1853 M I Mosps

0,000 MJ 7/ MJ stz
1,411 M 7 M g
0,000 MJ / Mepes
0,206 MJ / Mosnes

0,020 MJ /M) gn
0,004 MJ / MJrapes

0,000 MJ /M giomm

0,000 W W) cpes
P or boiler

Electricity EU mix LW

0,054 MJ 7/ Mlappes

NT
’EUROPE

0,990 MJrapes oo { M roessy restoes, wees g CO; g CH,
Dlﬂ'ﬂl} "”F'h:llt:":.rn:‘:'r M"]FOIEIT_.'IEIHJ\':I. o
0,058 Koo penes’ M vroca e

0,18 0,00

~ " =ions from NG boiler
000" 000"

conversion factors
These two
be able to Yield related mn

Wood pelle. woimrunprun

L e R e e

{when using wood pellets, emissions are zero} 12,91 " 0,04

Electricity use in boiler (is zero for CHP)
Electricity production in CHP {is zero for boiler)

Total el. use/generation in pellet production and boiler”

723

LC N

Calculated emissions
Emissions per MJ wood pellets

g N0

0,00

o.00f

r

0,00

{T ENI

RGY

g CO; .

o1&

0,07

13,95

713

fill in actual data
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Conversion factors

0,058 KOwooa petiess™Mdvwocd petiess

yield related conversion factors
raw material per final biofuel

values as a function of input values
and/or of the chain

GHG experts’ workshop
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Principle of calculation

o Input dat

o Standard values (“conversion factors”

— |
Wood pellet/briquette pnwau e v proauct Calculated emissions
Yield Emissions per M) wood pellets
Wood pellets (bruto} 0,990 | MJasy [ rp— 0,990 Mlompes pree f Mdroredly et s g CO- g CH, g N0 gCO; o
Wood pellets (nett gftput) 0,990 MJaupes § Mvoca cizs 0,990 Mo nes { Megeed resiues, g
Moisture content 10% 0,058 Klwoos peeeMduvcca fenes
Energy consumption
Electricity (excl. input into giiler or CHP) 0,04‘39‘ A W —
Diezel internal trans| 0,0020 M J W) ey 0,18 0,00 0,00 0,18
Steam 0,1863 M S W) o
"atural gas boiler Emiz=zions from NG boiler
"CH4 and N20 emissions from NG boiler " 000" o000 o000 007
Wood pellet input / K. stgam r 0,000 MJJ W ginnem These two input fields are both list¢d as to
Matural gas input / MJ stgam r 1,111 W TR gy be able to use both wood pelletsfand NG in this calculation
Wood pellet consumptionfin boiler " 0,000 KJ /M) ompem Wood pellet consumption is ojCourse zero for NG boiler
"Natural gas (4000 km, EU Wix quality) " 0,206 MJ / Mlaspes {when using wood peliets, dmissiogs are zero) | 12917 004" o0p00f 1385
In case of boiler:

Electricity input / MJ steq e ey
Electricity use in boiler STANDARD VALUES

In cage of CHP parameter: GWP GHG emissic
Electricity output / M) ste unit: 9C0z ../ g gCOxka oCHska agN:Ofkg gCO4,
Electricity generation frofn LA U, UL W 7 W
Total electricity use or production in
Electricity EU mix LW

Total el. usefgeneration in pellet production and boiler” 723 0,02 0,00

e .f M-J‘:V_. e

eprualry
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Processing e,

Emizsions per MJ wood pellets per kg pellets
g CO; g CH, gN:O| gCO; . g CO; o
Results related to
different units
0,00
0,18 0,00 0,00 0,18 3,03

Emissions from NG boiler

d 0,007 000" 0,00 0,07 1,27
culation

oiler

g 12817 004" o000 41385 233,49
rr 723" 002" ooof 773 132,11

Result g CO:.; 0 MJpugs 21,92 374,90



Transport e

Transport of wood chips
Weood chips

Moisture content

Quantity of product

1,000 Myag cmes £ M zoressy resiues. o

Transport per
Truck for wood chips (Diesel)

0,0075 ton kmJ Mdyeos coes
Fuel

Transport of wood pellets Quantity of product

Wood pellets | F—
0,990 Meapem § W oresmy resioues, e

Tran=port per
Truck for wood pellets (Diesel) 0,0000 ton km/ Mo penes

Fuel Diezel
Freight train US4 (diesel) 750 0,0434 ton km / Mlweca paes

Fuel Diesel
Bulk Carrier class "Handy” - wood gellets 16500 0,9554 ton km/ MJyeoa penes

Fuel Diezel

fill in actual data
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’EURDPE [ |

Calculated emissions
Emissions per MJ wood pellets
g CO; gCH, g0 gCOz

0,65 0,00 0,00 0,56

Result gCO;. 1 Mlpgy 0,66

Calculated emissions
Emizsions per MJ wood pellets
g CO- g CH, gNO| gCOg o

0,00 0,00 0,00 0,00
0,96 0,00 0,00 0,99
10,15 0,01 0,00 1028

Result QCOp.) Mo 11,27
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Total results

Total results

“iel (in MJ biomass / hectare cropland / year) no cropland
il {in MJ biomass / MJ input) 09901 MJyyoog penes | M rgressy resioues, g

Total emission without allocation: g COg . [ Mg
Total emizsion with allocation: 0 COz g | MJpspeis

Without and with allocation

GHG experts’ workshop
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Thank you for your attention

Supported by
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The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect
the opinion of the European Union. Neither the EACI nor the European Commission are responsible for any use
that may be made of the information contained therein.
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_ multiplying input values
Processing e, with “standard values*“

{-‘ d"l'l_‘ll

Yield Emissions per MJ wood pellets
Wood pellets (bruto) 0,990 MJapes M) yooa s 0,990 Mg prec f Mdeoressy e cimies: igee g CO- gCH, g NzO| gCO o
Wood pellets (nett outpu 0,990 MJaupes M yooq crios 0990 MJpogess nes M moesiy res dues, gt
Moisture content 10% 0,058 kQwooa penemd ™ weca pesies |
E;‘i{?ﬁ'ﬁﬁ“s':'ﬂﬂﬁﬁ“t boile CHE 0,0499" MJ / MJ conversion factors

ricity (excl. input into boiler or ) . .
Diesel (internal tra 0,0020 MJ ! M-8 yleld related 0,18 0,00 0,00 0,18
Steam 0,1853 M1 [ M-

1

"Matural gas boiler Emiz=ions from NG boiler

*CH4 and N20 emissions from NG boild r 000" 000" o000 0,07
Wood pellet input / KJ steam 0,000 KJ 7K 8, These two input fields are both listed as to

MNatural gas input / MJ steam 1,111 KJ T K8, be able to use both wood pellets and NG in this c alculation

Wood pellet consumption in boiler 0,000 K7W Wood pellet consumptien is of course zero for NG boiler

"Natural gas (4000 km, EU Mix quality) 0,206 MJ [ Mol {when using wood pellets, emissions are zero) 12917 004" o000 1385
In case of boiler:

Electricity input / MJ steam 0,020 MJ 7K .8, Electricity use in beiler (iz zero for CHP)

Electricity use in boiler EI,EIEI4‘ K W)

In case of CHP

Electricity output / KJ steam {I,{I{I{I‘ AN B Electricity production in CHP (iz zero for boiler)

Electricity generation from CHP 0,000 K7W

Total electricity use or production in CRP or boiler

Electricity EU mix LW r 0,054 MJ /MR Total el. use/generation in pellet production and bo ler” 7237 002" opof 773

fillvinrlgCtual data



