- The BioGrace Il tool

. General approach and structure
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Directory of pathways Version 1.0.4

1 Wood chips from forest residues 9 Agricultural residues
2 Wood chips from short rotation forests 10 Pellets from straw
3 Wood chips from round wood A Paliots frms b

4 Wood chips from industry residues

5 Wood briquettes or pellets from forest residues One calculation sheet per pathway
6 Wood briguettes or pellets from short rotation forestry

T Wood briquettes or pellets from roundwood Additional sheets:
8 Wood briguettes or pellets from wood industry residues e LUC

Easy direction to other sheets

¢ esca ) ) ]
N,O field emissions

Standard values
Final conversion only

Calculation of direct land use change (LUC)
Calculation of Improved Agricultural Management
Calculation of N-O field emissions according to IPCC Tier 1

About

sancara v, @ EX@ample: Wood pellets from forestry residues

User defined standard values
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Steps from cultivation to final energy

E=le, [tle;[tHe, He | Tie,i=e

ec D

€€.../ccr- technology not in place

e..o- methodology still
" under discussion
Y e, maybe relevant for biogas pathways

e,. following the decision 2010/335/EU

\ 4

€ecr €py €g = basic ,,disaggregated default values*
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Overview Results
Energy carrier
A resuits in
G .,

Cultivation e,
Feedstock is a residue

L U

Processing e,

Forest residues collection
Chipping

wood pelletibriquette production

Transport e,
Transport of wood chips 133
Tranzport of wood pellets 1,09

Land use chanoe &,
Bonus or e...

don- allocated

and/or heat, or coo

Default values
results COM(2010)11

0,00

General settings

O Etozsrisine

O Hear

O canlina

[ Etoctricity and hoat

Calculation per phase

Feedstock is a residue
Tield
Forestry residues

Forest residues collection

Conversion efficiencies

AW results in g £6 »

v M a5 indicated

Pathway configuration

Heat provision in pellet production:
Wood peller CHF [ORC)

Transport distance [pellets):

abowve 10 000 km

Quantity of product

100 M cratencesidars ! MU b caten eesidara

Quantity of product

Calculated emissions

Allocatior
Production
100,
0,

CHP

124
7
57

‘when uging this GHG calculation tool, the BioGr:
rules must be respected. The rules are include
[zontaining the complete toal] and also at www Biol

Track changes: ON

Emissions per MJ wood pellets

3C0; aCH,

Result

g CO;,., I MJ,,

gqh0

Calculated emissions

Tield
Forestmy residues
Maoizture content

Energy consumption
Diiesel

CH, and M0 emissions from use of diesel

LU Ny J - NS
503

0.0120° 1 Mdrer i it

[rezidue collection]

Emissions per MJ wood pellets

gC0; gqCH,
157 0,00
0,00 0,00

g0 gqCo;,.,
0,00 153
0,00 0,01

Info
per kg resi
gqCo
i
a

J \
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I. Overview results

ll. General settings

lll. Calculation per
phase
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|. Overview results

Energy carrier Final energy

Energy carrier Final energy

AN results in Hon- allocated Total Actual!

Default values

[« 0 A T N — results [allocated results]  Diefault COM{2010)11 A resalts i g £XF o, per M 35 fnaieateds

Cultivation eg 0,0
Feedstock is a residue

Processing e, 24
Forest residues collection 1,60
0,44
0,34
12,4

. . "
Land use change e
Bonus or e.;
Ecor + Eoes

Indication of actual
and default values
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|. Overview results

Energy carrier Final energy

Energy carrier
Al results in Non- allocated Total Actual! Default values
[« 0 A T N — results [allocated results]  Diefault COM{2010)11 A resalts i g £XF o, per M 35 fnaieateds

Final energy

Cultivation eg 0,0
Feedstock is a residue

Processing e 24

ood pellet/briquette production " 034 i
Transport ey

ransport of wood chips T3
Land use change e 0,0

Bonus or e.; 0,0
0,0

Eror + Bops

Final conversion based on
actual efficiency
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|. Overview results

Allocation factors and references

Allocation factors & references )
. Allocation of by-products
Allocation factors . .
/y and main products in

Production chain g . i
100,0% to energy carrier pro _uct|on chain: lower
heating value

0,0% to co-product(s)

i 100,0% to electricity Allocation of electricity
i 10,0% to heat \5 and heat (CHP) according

to Carnot efficiency:

Fossil fuel references
184 L | - E [ C,n,

77 0 CO2 e/ Mo EC,= p
el

57 g CO2 eaMJ g

Ce! g+ Ch I )

Public workshop
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Il. General settings

[ Electrizity

] Heat

[ Coaling

Electricity and heat

Without filling this in,
NO GHG emissions
reductions will be
calculated !

Conversion efficiencies Pathway config
Electrical efficiency 25,0%% Heat provigien in pellet production:
Thermal efficiency 85,0% Wood pellet CHP (ORC)
Transport distance (pellets):
Temp of useful heat (°C) 150,0 above 10 000 km
Please note! 53_
Please note !

When starting to use this Excel tool, you should first enter values in the "General settings" by choosing the main output, by entering
the conversion efficiencies and by choosing the most appropriate pathway configuration (note that boiler/CHP settings and transport
distances can always be adjusted to actual values further down this calculation sheet).

If you do not select the main output and enter conversion efficiencies, there will be no GHG emission reduction calculated for
electricity, heat or cooling, which is the purpose of this tool. The tool can then be used for information purposes and will give a
result in g CO2,eq per M] of energy carrier and (in the info boxes in column M) in g C02,eq per kg of energy carrier for solid and
liquid biomass.

I Do not show this screen any more
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Il. General settings

When actual calculations are done:
« The Biograce rules must be followed

« Track changes must be switched on:

- Highlights all changes
- Shows editor’'s name and old values in the comment field

When using thiz GHG calculation tool, the BioGrace calculation
rules must be respected. The rules are included in the zip file
(containing the complete tool) and alzo at www BioGrace.net

Track changes: ON orest residues collection
S Yield
F d FAT N
orestry residues 1,01]‘ oh:l p——
Moisture content 45% | | Date: 10-23-2013
Author:
Energy consumption Susznnekoeppen
Die=el (LI | —
CH, and N;O emiz=ions from uze of diesel (residue collection)

... |
Public workshop

30 October 2013, Brussels
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Ill. Calculation per

Forest residues collection
Yield
Forestry residues

Moisture content

Energy consumption

Diesel

CH, and M-O emis=sions from

1,00 MJrcrmmsy o
50%

0,0120° WM 7 Mol remues

of diesel (rezidue ollection)

phase — Cultivation e,

multiplying input values
with “standard values*

Emissions per MJ wood pellets

1,00 Mecmnsy remies § Mdrcpansy soige » 0 CO02 g CHy g N0
0,157 Keoasay resimues. wasMdwoog sener
ST A oo0”  o00f
r r r r
0,00 0,00 0,00
Tota” 1,57 000" o000
T T Reswt oco. i

Yield related
conversion factors

fill in actual data

Calculated emissions

g L0z oy

1,59

0,01
1,60
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Ill. Calculation per phase — Cultivation e_.

per ha, year
kg CO3 oq

Calculated emissions Info
Emissions per MJ wood pellets per kg reﬁilluesl
g CO; g CH, g N;O g CO;z e g CO0zeq
F 157" 0,00 0,00[ 159 i 10,12

r r - F
0,00 0,00 0,00 0,01 0,06
r 1,577 0,007 0,00 1,60 r 10,19
Result 0 COzq ! MJpapsts 1,60

Results related to different units



Yield Emizsions per MJ wood pellets
Wood pellsts i:l,EE{?I [ N PRS- | N7 Sy IR N | | S —_— g CO. g CH, g N;O
Wood pellets " 0,687 MJpenes, mem sz { Wwosa |, 0,670 M payess nes cumpus | MJoressy resiuss, x
Moisture content 10% 0,058 Koo petiess, nes cett M wWood petiess
Energy consumption
Electricity (excl. input into boilery ﬂ,ﬂdﬂﬂ‘ NI 1 N — (emisgions are Lalculated below the light grey boiler/CHP box)
Diesel 0,0020 M § M pepes. cres (internal t ans port) " 025" 000" 0,00(
CH, and N-O emissions from usg of diesel 0,00 " 0,00 " 0,00 i
Heat 0,1853 KJ /N .
Wood pellet CHP based on ORC| © ' 1 'Emissinpne::::; fellet CHP inc conversion factors : from wood pellet CHP
Wood pellet input / MJ electricity 6,1350 MJ / Mooty Plea yie|d related city demand
Wood pellet consumption in CHR r 0,30682 M)/ M) papes oo AMUun v vevos poires ueeu o gene woen o od@t and electricity
Heat output / MJ electricity 4, 2699 M F Mot
Electricity generation from CHP " 0,0499 BJ M ompem s
r

Heat generation from CHP 0,2131 BT M e bns
CH, and N-O emissions from Waod chipdpellet CHP (per MJ_electricibyg

Total electricity use in wood pell
Electricity EU mo¢ LYW

production plus CHP
" 0,0000 MJ J MJ s, orus

fill in actual data

e # EUR IPF-

Calculated emissions

"Heat generation is larger than heat demand, surplus heat is cooled away

000" 000" 0,00
Should be zero as the CHP is dimension” 000" 0,007 0,00
Total ™ 025" 0,00" 0,00

gCO-

0,26
0,00

0,09

0,00
0,34
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Conversion factors

0,966 MJpgess pneo / MJporessy resimues L

0,670 MJeses nes oumne | M eorase resioues. inges
0,058 kDvwoo pemess, nest cutpue™Mdwood pesiess

yield related conversion factors:
=>» raw material per final biofuel

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

Public workshop
30 October 2013, Brussels
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Principle of calculation

o Input data

o Standard values (“conversion factors”)
0od pellet/briqueies pr=—tatioz Quantiepofproduct | Calculated emissions |

Yield Emissions per M) wood pellets

Wood pellets {I,EE{I" WM pend\ oo § M iwnca chiem i 0,966 Mpgee onse § Mdeonesiy n ciiues, « g CO g CH, g NzO g L0z o
Wood pellets " 0,687 MJpanes Nowmmer ! Mscg of, 0,670 M pages. nem oo | Mson 52y resisses moer

Moisture content 10% " 0,058 KGyooa penes. nes oumed ML wocd petes

Energy consumption

Electricity (excl. input info boiler) ﬂ,ﬂdﬂﬂ‘ M W e oned (emiz=sions are calculated belov r the light grey boiler/CHP box)

Diesel 0,0020 M/ Mmspes: oo (internal transport) " 025" 000" o,00f 0,26
CH, and NoO emissiong from use of diesel " 0,00 " 0,00 " 0,00 i 0,00
Heat 07,1853 MJ F M oo res

Wood pellet CHP basdd on ORC " 1 "Emissions wood [ Ellet CHP included in final results Emizzions from wood pellet CHP

Wood pellet input /' MRelectricity 6,1350 WM/ Moot Pleaze note: The CHP iz dimeizicned to the electricity demand

‘Wood pellet consumpgon in CHP r 0,3062 M/ M ompes onso Amount of wood pellets v-od for generation of heat and electricity

Heat output / MJ electricity 4, 2699 M Mot

Electricity generation figm CHP

0,0498 MJ / MJossess o

Heat generation from

CH, and N;0 emissio STAHDARD "H"ALI.I ES

Total electricity use ir
Electricity EU mix LY

),09

parameter: GWP GHG emissia
unit: 9C02../ 0 gCOxkg gCHJkg gN:O/kg gCO../ka

UUUUD W p— SNOUK DE ZETD 8% e LAF 15 aIMension U,uu Uuu R 00
L L F
Total 0,25 0,00 0,00 0,34




List of standard values

STANDARD VALUES

parameter:

GHG emissio

unit:

gCO4 kg

gCH. kg

g0/ kg

gCO.. kg

Gn'm':l;-af Warming Potentials (GWP's)

O, 1
CH., 25
ML 293

| Agro inputs
N-fertiliser (kg N 37594,0 7.93 7.3150 6172.1
P,O.-fertiliser (kg P,O.) 991,2 1,40 0,0532 1042, 1
kLO-fertiliser (kg KLO) o47.9 1,60 0,0129 591.3
CaO-fertiliser (calculated as kg Ca0) 65,2 0,12 0,0029 69,0
ZaO-fertiliser (calculated as kg CaCOj) 36,5 0,07 0,0016 38,7
Pesticides 103718 2844 ! 17145 : 115533
Seeds- barley 176,8 0,39 0,4005 305,9
Seeds- corn 176,8 0,329 0.4005 a05,9
Seeds- corn (whole plant) 1 176,8 0,39 0,4005 305,9
Seeds- cottonseed | 0,0
Seeds- jatropha | 0,0
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User defined standard values

User Defined Standard Values

parameter: Comments GHG emissio
unit: gCOykg aqCHJ'kg gN:O/kg qCO.. kg

fill in actual data



lll. Calculation per

Transport of wood chips

Wood chips

Moisture content

Transport per
Truck (40 ton} for chips (and similg

4,00 Moo crvos | Mo fbs

i
3

50 km
Diesel

Transport of wood pellets

Wood pellets 1,000 M papes § W pnpese
Transport per
Truck (40 ton} for peliets (Diesel) 0 km
FRel Diesel
Freight train USA (diesel) 750
FRel Diesel
Bulk Carrier class "Handy™ - pellets 16500

FRel HFO for maritime transport

Quantity of product

0,153 KQwiooa cios, weed W wioss paness

" 0,0051 ton km / MJsopess, resssses, e

fill in actual data

Quantity of product

0,670 MJpanes M soresny ressaves. mpe
0,0000 ton km / Mgy resioes, mpe
0,0294 ton km / Mz gessy resiues, o

0,6467 ton km f Meomey resiioe e

phase — Transport e

Calculated emissions
Emiszsions per MJ wood pellets

g CO; g CH, g N:0

" 085" o00" 0,00
Total " 0,65" 000" 0,00
Result 0 COy g | M pgiass

Calculated emissions
Emissions per M) wood pellets

g CO; g CH, g N0
0,00 0,00 0,00
0,96 0,00 0,00

10,10 0,00 0,00

0 C0znq | MJppuets

g C0: o

gCOz o
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lll. Calculation per phase — Total results

Total results

“ield (in MJ biomass ! hectare cropland [/ yvear) no cropland
Yield (in MJ biomass / KMJ input) 06702 MJyoca pesess § M onesay resisues, imoe

Total emission without allocation: Q COg g Mgyt
Total emission with allocation: Q COz g M pggass 14,81

GHG emissions per MJ energy carrier
=» final conversion takes place in the overview result section
=>» without and with allocation

Public workshop
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Co-funded by the Intelligent Energy Europe
Programme of the European Union

Thank you for your attention

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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