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- The BioGrace Excel tools

: General structure and comparison




'S:i o !NTELLIGENT ENERGY
SCa\cu\a’t’\OHS,Omass J EUROPE g
ised Gree\'\mus;n%%oo\'mg from B!
Harmon's. ity Heating

for Electricy:

- Purpose of the tools

 Create transparency regarding the calculation of
- default values

=>related to EU-RED and to Report on solid and gaseous
biomass

-+ Allow correct and (relatively) easy actual calculations
: - Change input values

- Modify pathways

- Create new pathways

* Enable harmonised GHG calculation under
- regulations for biofuels as well as electricity and / or

- heat production
. . Publi ksh :
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About | Directory

Version 4¢ for Compliance

Directory of pathways

1 Ethanel from sugar beet 15 HVO from rape seed

2 Ethanol from wheat (process fuel not specified} 16 HWO from sunflower

3 Ethanol from wheat (lignite CHP} 17 HVYO from palm oil (process not specified)

4 Ethanel frem wheat (natural gas steam boiler) 18 HVO frem palm oil (methane capture at oil milly
5 Ethanel frem wheat (natural gag CHP} 19 PVO from rape seed

6 Ethanol from wheat (straw CHP) 20 CHNG from biogas from municipal organic waste
7 Ethanel frem corn (community preduced) (natural gas CHPY 21 CNG from biogas from wet manure

& Ethanol from sugarcane 22 CNG from biogas from dry manure

9 FAME from rape seed
10 FAME from sunflower
11 FAME from sovbean
12 FAME from palm oil (process not specified)
13 FAME from palm gil (methane capture at cil milly
14 FAME from waste vegetable or animal oil

Calculation of direct land use change (LUC)
Calculation of Improved Agricultural Management

Calculation of NoO field emissions according to IPCC Tier 1

About

Standard values
User defined standard values
User specific calculations
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Directory of pathways Version 1.0.6 - draft in progress - March 2014

1 Wood chips from forest residues 10 Pellets from straw

2 Wood chips from short rotation forests 11 Pellets from bagasse

3 Wood chips from round wood 12 Palm kernel meal

4 Wood chips from industry residues 13 Biogas from wet manure

5 Wood briquettes or pellets from forest residues 14 Biogas from maize ° Easy direction to other sheets

6 Wood briquettes or pellets from short rotation forestry 15 Biogas from biowaste .

7 Wood briguettes or pellets from roundwood 16 Biomethane from wet manure  ® ONe calculation sheet per pathway

8 Wood briguettes or pellets from wood indusiry residues 17 Biomethane from maize st .

9 Agricultural residues 18 Biomethane from biowaste ¢ Add|t|0na| Sheets-

« LUC
[ ]
esca

Calculation of direct land use change (LUC)

Calculation of Improved Agricultural Management
Calculation of N-O field emissions according to IPCC Tier 1
Calculation of N20 field emissions with GNOC

Calculation of net heat and electricity efficiencies

N,O field emissions
Standard values

(Final conversion only)
(Net efficiencies)
(Co-digestion)

Calculation of default values for co-digestion

About

Standard values
User defined standard values

1U JuUullie Zul4, viellliad



Overview Results

Al resnfts in
i p, AR reeenr
Cultivation e,
Cultivation of sugarbeet
Processing e,
Ethanal plank

Tranzport of sugarbest
Tran=port of ethanol ta de
Tran=paort to Filling =kation

Land use change g,
Bonus or e,
et(lr + etltll.

Totals

MNon- allocated

results

[ Ll
1 -\.I E.'-I""I'

Allocated
results

Rllocation
Factor

Total Default values

RED Annex \V.D

Actwald

Calculation per phase

Cultivation of sugarbeet
Tield
Sugar beet

Moisture conkent

Track changes: OMN |

EE 260 kghayear’
5.0

Energy consumpticon

Die=el

Aqgro chemicals
I-Fertilizer kg M)

[lanure
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6.331 MJha'year?

9.7 kgMhalysar?
0,0 kgMha'year?

10 June 2014, Vienna

when using this GHG calculation tool, the BioGrace
The rules are included in the zip file in which gou downloac

Quantity of product
Tield Ex
2B0.E05 Mo, u ha? year? 1
1000 RJ# M'\-IS.....-I..-.-I,:...I
0,451 ks yartert ™ g

NT GENT ENIE

’EUROPE [ |

. Overview
results

ll. Calculation
per phase

RGY
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and/or heat, or cooling i n forestry residues

Overview Results
Energy carrier

Final energy
Default values CH, and M;0 emissions at final conversion
EC report 04 gC0;,.. ¢ My
To be published

To be published

A recoits i don- allocated Total Actuald

GO r, AR e i results {allmcated rerulte) Dafault

Cultivation e, 0.0 I
eedstock is aresidue i il “

Processing e, 2,85
orest residues collection 4 136 196
0,00
0,23

AN reculic in g OF 1., per MY as

orest residues seasoning To be published

= |. Overview results

Transport ey 3.26 To be published f
ransport of wood chips 4 3.26 To be published r
Land use change €, 0.0 0.0

Bonus or €. LA 0.0
onr + ane 0.0 0.0

GHEG emission reduction

General settings

Conversion efficiencies Pathway configuration when using this GHG ealeulatic

[ Elcrizity

Transport distance [chips): rules must be respected. '

g““ﬁ 1- 500 km [eontaining the complete tool] 2 p— I I . G e n e r al S ett i n g S

[ Elechricity and hoat

Track chan
—
Calculation per phase
per p! —_
Values calculated from complete pathway
Thiz valug iz used in the calculations below bo convert P, e 002 P .. The
r purpase of this bo is o Facilitate copying rows or steps from one pathway bo another, because
Overall gield per MJinput — 0,9024 this value i included in 2l pathways in cell C35, I I I Cal C u I atl O n p er
o h
Feedstock is a residue Quantity of product Calculated emissions p a'S e
Tield Emissions per MJ wood chips
Farestry residues [FR] 1,0‘ 1 I,DET |15 P ¥ N P qiz0; qCH, q M0 qC0;,,,
Result gCOz,. ., i Mg —

NT GENT ENERGY
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Principle of calculation

Emission results
for this step

Forest residues collection Quantity of product Calculated emissions
Yield Emissions per MJ wood chips
Forestry residues 1,0 Mdzs / M M1 1,00 Miss / Mg e g CO, g CH, g N0 g CO; o
Moisture content 45% " 1 0,106" Kiem, yesMJinoos covge
Energy consumption
1 - F ar AF
Diesel 0,0200" M/ Mol remituns 1,04 0,00 0,00 1,94
. . . r aF ar
CH, and N0 emissions from use gf diesel (forestry dollection) 0,00 0,00 0,00
Total " 1,947 0,007 0,00

Result q C D!.'Hl (] M"‘Iﬂhlpl

Yield related
conversion

Input values factors



Principle of calculation

o Input d@

o Standard values (“conversion factors”)

Forest residues collecion

Yield
Forestry residues
Moisture content

Energy consumptign

Diesel

CH, and N;O emis=ions

1,00 Mdes / Mdem e
ﬂ.ﬂﬁ kez, wesl Moo chiiess

1,0 M / Mdem
45%

0,0200° M § Moy ol

from use of diesel

(forestry coection)

STANDARD VALUES

parameter: GWP

unit:

EI': D :.=:-"I a

NT GENT ENERGY
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Calculated emissions

Emissions per M.J wood chips

g COz g CHy g N-O g L0z g

g COz g | MJpyps

GHG emissid

gC0y kg ogCH.kg agN-Ofkg gCO0. . fkg



List of standard values

STANDARD VALUES

parameter:

NT
’EUROPE

NT ENI

GHG emissio

unit:

gCO4 kg

gCH. kg

g0/ kg

gCO.. kg

Gfﬂjl.':l'ajl 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 10421
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




NT GENT ENERGY

’EUROPE [ |

Gre
onised Of
:\aY?\eng\W

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
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Emiz=zions per MJ wood chips
g CO; g CH, g N-O g L0z o
" 184" 0,007 0,00 1,94
r ar L
0,00 0,00 0,00 0,02
Total " 1,947 000" 0,00 1,96

QC0: g Moy

Infor
per kg residues
g COz og
18,31
0,20
i 18,517

Results related to different units

NT GEN

’EUROPE

T ENI

RGY
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Elements for verification

When actual calculations are done:
* The Biograce calculation 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

Yield

Forestry residues 1,00 K& =—
=k | Old value: 0.5
Moisture content 45%| | Date: 10-23-2013
Author:
Energy consumption SusanneKoeppen
Die=el (LI | —
CH, and N;O emiz=ions from uze of diesel (residue collection)

Public workshop
10 June 2014, Vienna

Slide 12
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- Differences between tools

- *» Final use of energy carriers
: - BG [: Liquid and gaseous biofuels for transport

- BG II: Solid, gaseous (and liquid) bioenergy carriers for
electricity, heat and cooling

=>» Tools do not mirror the EU regulation / report!

-+ Final reference unit
- - BG I: MJ energy carrier (transport fuel)
- BG II: MJ final energy (heat, electricity)

 default values refer to MJ energy carrier
« =>» user always has to include own / actual conversion efficiency

: * Public workshop -
Slide 14 2 1 June 2014. Vienna www.biograce.net
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BG II: General settings

Conversion efficiencies Pathway configuration
[ Electricity Electrical efficiency 15,0% Heat provision in pellet production:
[ Heat Thermal efficiency 60,0% Natural gas boiler
0 Cooling Transport distance (pelets):
Electricity and heat Temp of useful heat (*C) 150,0 1-500 km

| £3

l Please note!

Without filling this in,
NO GHG emissions

When starting to use this Excel tool, you should first enter values in the "General settings" by choosing the main output, by entering
C al C u | a‘ted | 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).

Please note !

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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BG II: Final conversion efficiency

Energy carrier Final energy

Overview Results

Energy carrier
AN resnffs i don- allocated Total Actwald

Final energy
CH, and M0 emi=szions at final conversion

Default values
EC report
To be publizhed

Ta be published

To be publizhed

g g Lorax fARS Worws xF iy results [allmcatsd raxruitr]) DaFauit

Cultivation e. 0.0

eedstock is a residus

Al resafis iz g O p.,. per S 25 indicated

I

Proces=ing e, 285

orest residues collection 196
oresk residues seasoning 0,00 T be published
0,249

Transport e 326
ransport of wood chips i 3,26
Land use change e, 0.0 0.0

Bonus or e.. 0.0 0.0
0.0 0.0

To be publizshed
Ta be publizhed

GHG©mission reduction

Erinr + Bone

" o~
Final conversion based on
actual efficiency
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- Differences between tools

* Differences in methodology

- BG [: Allocation of co-products based on lower heating
values;
credits for surplus electricity from CHP (e,,)

- BG II: Allocation of co-products based on lower heating
values;
Allocation in CHP based on exergy
=>» two different allocation factors

: * Public workshop -
Slide 17 2 10 June 2014. Vienna www.biograce.net
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BG I: Allocation between products and
co-products

Allocation factors
Ethanol plant

71,3% to ethanol _
28 7% to Sugar beet pulp Lower Heating Value

Allocation of by-products
| > and main products in
production chain:

Use of CHP during pathway:
- Credit for surplus electricity

Public workshop

Slide 18 10 June 2014, Vienna
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BG II: Two different allocations

Allocation factors & references

Allocation factors Allgcatl_on of SY'F:ro_dUCtS
Production chain /7 an dmal_n IOroh u_c.s IN
100,0% to energy carrier production chain:

0.0% to co-productis) Lower Heating Value

CHP

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

to Carnot efficiency:

E(‘T _ E [ Cef '}?ef

“el T

Na\ Coq M+ Cp1y )
(along and at the end of
pathway)

Public workshop
10 June 2014, Vienna

Slide 19
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BG II: Two different allocations

Energy carrier Final energy Allocation fi & references
Default values
EC report
To be published

To be published

To be published

To be published

Al results in Non- allocated Total Actuall

Allocation factors

Production chain
100,0% to energy carrier
0,0% to co-product(s)

CH, and M-0 emissions at final conversion
GO0 /M o s results [allocated results) Default
Cultivation eq; 0,0

Feedstock is a residue
Processing e, 2,85
1,96
0,00

0,89

Transport ey 3,26
ranspor of wood chos T
Land use change e 0,0 0,0

Bonus or e.; 0,0 0,0

To be published Fossil fuel ences

To be published

EB{: r = E{:B S ﬂ'ﬂ 0 'ﬂ
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Differences between tools

* Differences in methodology
- BG I: Emissions from use of bioenergy carrier are zero

- BG II: CO, emissions from use are zero
=» CH, and N,O emissions from final conversion are
calculated

Public workshop
10 June 2014, Vienna

www.hiograce.net

Slide 21
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BG II: Emissions from final conversion

Final conversion {CH4 and N2O emissions only)
Type of fuel used in end conversion Wood chip

Please note: these emissions will not be added to the pathway emissions (which are expressed
per Moo s} DUt will be added to the emissions per MJp... and per M., in the result section

Type of end conversion i Boiler

Include following emissions CH4 and N20 emis=sions from Wood chip Boiler

Final energy
CH, and NoO emissio

04 g €02 g/ Mdyog cnzs

| conversion

Al resufts im g £6F o Fer M 35 inafcated

GHG emission reduction




‘S.'i a |NTELLIGENT ENERGY

fons EUROPE [
\Cu\a B-\Omass ,

as Ca
\ieggg\éssn% Coolng from
e

. d G[
rmﬂn\s_e .
o Electricity

- Differences between tools

* Elements that will be included in BG | in next update

- comment boxes with background information on calculation
ways

- variations included in drop downs (e.g. transport distances,
process energy carriers)

: * Public workshop -
Slide 23 2 10 June 2014. Vienna www.biograce.net



NT GENT ENERGY

’EUROPE [ |

. Greeﬂhou Cooling
garmonsed S g on
for £\@

BG II: Background information

Forest residues collection ity of product Calculated emissions
Yield Emissions per M. wood chips
Forestry residues 1,0 Ml WMl 1,{]'1'.5:I [ NES N E— g CO; g CHy g NzO gCOz .
Moistu Help for the cell that is selected @ Mdoca s

Eneroy
Diezel | 104
CH, a Calculating the CH4 emissions 0,02
The CH4 emissions per M3 of final product are calculatied in the following way: 1,96
Result = [Amount of input] * [Pathway efficency up to this step] * [CH4 emission coeffident of input] / ~
Overall path ffici o " . )
I [Overall pathway efficiency] I = asult 0 CO04 e | M oy 1,96
The units of the values used in this calculation are:
- [Amount afinput] : MI_input / M1_{material produced in this step)
- [Pathway efficency up to this step] : MJ_(material produced in this step) [ M1_(first feedstock in pathway)
- [CH4 emission coeffident of input] : g CH4 f MJ_input

- [Overall pathway effidency] : MI_{final product) f MJ_{first feedstodk in pathway)

As a result, the unit of the calculation result is g CH4 / MI_(final product).

=» Help boxes with information
on calculation strategies and
formulas / specific units used

[~ Do not show this help box any more Close
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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.

Public workshop
10 June 2014, Vienna
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