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This support document is designed to assist the economic operators to understand and use the BioGrace
Greenhouse gas (GHG) calculation tool for electricity, heating and cooling from biomass. The main
guestions that arise concerning the tool are presented below, with a link to the appropriate chapter within

this user manual. Please note that the BioGrace consortium has produced online video instructions that

also explain the BioGrace Excel tool and the calculation rules.

If the BioGrace-II tool is to be used for making actual calculations, then the user shall also refer to the

BioGrace-11 Calculation Rules®.

Functions of the tool

This chapter details the different ways of using this tool. You will
find why this tool was developed and what it can do.

How does the tool work?

This chapter explains how the tool is designed and the general
principles of the calculations.

How to understand and pilot the
results?

This part describes how the result module, in head of each pathway,
works. It also explains how to choose between disaggregated default
value and actual default value.

How can | use the tool to calculate my
own actual value?

How can | use the tool to understand
the default values?

How can | create a new pathway with
the tool?

These chapters allow you to make the best use of the tool depending
on your personal objective.

How to use the LUC sheet?

A step by step tutorial may help you to declare a land use change in
one of your pathways.

How to use the Esca sheet?

Information about “Improved agricultural management” can help you
take into account carbon stock changes related to improved practices.

How to use the N2O emissions GNOC
sheet?

A step by step tutorial may help you to calculate the N2O emissions of
your pathway using the Global Nitrous Oxide Calculator (GNOC).

How to use the N2O emissions IPCC
sheet?

A step by step tutorial may help you to calculate the N2O emissions of
your pathway using the IPCC TIER 1 methodology.

How to use the Calculate efficiency
sheet?

A step by step tutorial may help you to use this sheet.

How to use the Co-digestion sheets?

A step by step tutorial may help you to calculate new default values
for co-digestion of several substrates in a biogas plant.

How to use the Final conversion only

A step by step tutorial may help you to understand the purpose of this

sheet? sheet.
Glossar This section provides you with the definition of the specific wording

used in the tool or in this document.

1

user manual.

. Please find the BioGrace-I1 calculation rules document as part of the zip file in which you downloaded the Excel tool and this



http://www.biograce.net/app/webroot/biograce2/content/ghgcalculationtool_electricityheatingcooling/instructionvideos

Contents
1

2

7

FUNCEIONS OF TNE 1001 ... ettt h ettt sb et et bt e s e e st e teseeebesreeneenes 4
General presentation Of the 100l ...........cooiiii i 6

2.1 First and fast navigation Within the 001 ............ciiiiiiii e 6
2.2 Colour-coding of Excel cells in calculation SNEELS.............ccciviieieiiiiic e 9
2.3 Comment and help BoXeS IN the 1001 .........ccviieccec e 10
2.4 How GHG calculations are made Within this t00].............coiiiiiii i 11
24.1 GENETAl PIINCIPIES ..ttt ettt et e s et e et e sta e be e teeaearneaneenneenaeenas 11
2.4.2 Presentation of the “General SEttNgs™ DOX........ccviiiiiiiiiiiiiiiiiiie e 11
243 Presentation of the “Values calculated from complete pathway” boX.........ccooverieiiiiiiiiciiiicieee, 12
244 Presentation of the “Consistency cheCk” DOX........cuiiiiiiiiiiiiiiiieee e 13
2.4.5 Presentation OF @ MOTUIE .........oouiiiiii bbbt 14
2.4.6 Presentation of the Overview ResUlts MOTUIE..........c.coiiiiiii i 15
2.4.7 Presentation of the final conversion MOAUIE ............ccoiiiiiiiiiii e 18
24.8 UNIES USBU ...ttt sttt e e et e et ebees e s et et eb e et e e teen e ereenteseeseenteaneareas 18
2.4.9 Calculation details about N2O emissions due to crop Cultivation............ccccvevvevveresie e 19
2.4.10  Calculation details about GHG emissions from boilers and CHP ...........ccccocoviiiiniiiinic 19
2.4.11  Specific calculation points t0 be KNOWN ........ccvoiiiiiiic e 20
Function 1: Adapting pathways to calculate an actual ValUe ............ccccooiiiiiiiiiniiieee e, 22

3.1 MOdifying INPUL AR ONTY ...ttt 22
3.2 Using the result from previous and partial GHG CalCulations.............cccoiveieriniie i 23
3.3 Adding specific standard values for eXiSting INPUL .........ccveiiiiiiiicieee e 27
3.4 Adding an input in a pathway that exists in the “user defined standard value” sheet ............ccccceieieiinnne 29
3.5 Adding anew INPUL N & PATNWAY .....c.eiviiiiiiiiiieiite ettt et 30
Function 2: Using the tool to have details on default value calculations ............ccccoooveviiiiiiccc i 31
Function 3: Creating & NEW PAtNWAY .........ccoiiiiiiiiiieee bbbt 33
Technical detail 0N SPECITIC ISSUBS ......eivviivieiie ettt e st e st e e e e e e ae s e e araesaeenas 34

6.1 HOW 10 USE the LUC SNEEL? ...ttt ettt sttt et se et ennenteeneereene e 34
6.2 HOW 10 USE the Esca SNEEL? ......cvieiiee ettt bbbttt ab bbb ne e 38
6.3 How to use the N2O emissions GNOC SNEEL?..........oiuiiiiiiiiieie et 38
6.4 How to use the N2O emiSSioNS IPCC SNEEL? ........ccuiiiiiiiiieiee e 41
6.5 How to use the Final Conversion ONlY SHEEL? ..o 42
6.6 HOW t0 USE the Co-digeStION SNEELS?.....c..iiieiicci ettt sre s 44
6.6.1 How to use the Co-dig_default SNEEL? ..o 45
6.6.2 How to use the Bg-co-dig_actual and Bm-co-dig_actual Sheets? .........ccccvevviiiiiciecce e, 46
6.7 How to use the Calculate effiCienCies SNEEL? ........coo i 47
6.8 DECIAriNg the 290 BONUS ......ouviiiiiiiit bbbttt 48
(€] [0 Y PSP OPOPPRRN 50



1 Functions of the tool

Access and understanding of GHG calculations for electricity, heating, and cooling from biomass should
be available to all involved or interested actors; this can cover a very large and diversified public. For this
reason Excel was used to set up the BioGrace-11 GHG calculation tool. The calculations done in the Excel
tool and presented in this document use the methodology as given in the following three documents

(further referred as “the EC reports™):

e Commission Staff Working Document - State of play on the sustainability of solid and gaseous
biomass used for electricity, heating and cooling in the EU [SWD(2014) 259];

e Report on sustainability requirements for the use of solid and gaseous biomass sources in
electricity, heating and cooling [COM/2010/11];

e JRC scientific report on the default and input values for GHG emissions of biomass [Report EUR
27215 EN] — further referred as the JRC report.

Please note!: The BioGrace-1l GHG calculation tool also contains bioliquid pathways for the production
of pure vegetal oil. These pathways follow the calculation rules from the RED and not SWD(2014)259.
So, for more information on the calculation rules applicable to these pathways, please read the BioGrace-I

calculation rules document related to the BioGrace | GHG calculation tool for biofuels.

The present document gives insight on how to understand and use this tool.
Three main functions have been identified when developing the tool:

1. Give details on EC reports default value calculations: the calculation sheets have been
developed to detail the exact and comprehensive methodology applied to calculate default values

presented in the JRC report.

2. Adapt existing pathways for actual value calculations: adapting some input numbers of the
calculation sheet allows easy calculation of own actual GHG results. Own standard values (or
conversion factors - see part 3.3, definition in the glossary part 7) may also be inserted in the
calculations (for example, adding a specific chemical input). The tool can also be used to estimate

the contribution to total GHG emissions of any process or any improvement action.

3. Create a new pathway: next to the two main functions, it is also possible to create a whole new

pathway within the tool. Some advice on how to do this is given at the end of this tutorial.
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However, the tool does not offer user-friendly functionalities for this function; the user should

first have obtained a thorough understanding of the tool before creating a new pathway.

Each function is described in more detail in their specific chapters. General information about the tool is

given in the following chapter.
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2 General presentation of the tool

2.1 First and fast navigation within the tool

The tool is organized in several Excel sheets.

Riomass

The first sheet, “About”, explains some of the vocabulary and calculations allowed by this tool.

The second sheet, “Directory”, shows all the links to the Excel sheets with explicit names; for instance,

“Wood chips from forestry residues” is linked to the “Ch-F_r" sheet.

C
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oAb b Start

1 Wood chips from forest residues

2 Wood chips from short rotation coppice (Eucalyptus)

3 Wood chips fram short rotation coppice (Poplar)

4 Wood chips from stemwood

5 Wood chips from industry residues

6 Wood briguettes or pellets from forest residues

7 Wood briguettes or pellets from short rotation coppice (Eucalyptus)

8 Wood briquettes or pellets from short rotation coppice (Poplar)
9 Wood briguettes or pellets from stemwood

10 Wood briguettes or pellets from wood industry residues

11 Agricultural residues

12 Pellets from straw

13 Pellets from bagasse

14 Palm kemel meal

Calculation of direct land use change (LUC)

Calculation of Improved Agricultural Management
Calculation of M.0 field emissions according to IPCC Tier 1
Calculation of N-0O field emissions with GNOC

Calculation of net heat and electricity efficiencies

Calculation of default values for co-digestion
Calculation of actual values for co-digestion (biogas)

Calculation of actual values for co-digestion (biomethane)

Final conversion only
Final conversion only {(with heat at different temperatue levels)

Version management About

Directory .~ LUC - Esca M20 emissions IPCC

15 Pure plant oil fram rapeseed

16 Pure plant oil from sunflower seed
17 Pure plant oil from soybean

18 Pure plant oil from jatropha seed
19 Pure plant il from palm oil

20 Waste cooking il
21 Animal fats from animal waste

22 Biogas from wet manure

23 Biogas from maize

24 Biogas from biowaste

25 Biomethane from wet manure
26 Biomethane from maize

27 Biomethane from biowaste

M20 emissions GNOC

Bg-



After these generic sheets, the user can find several calculation sheets dedicated to one precise aspect of

the calculation:

LUC sheet assesses the GHG impacts of possible Land Use Changes,
Esca sheet for carbon stock changes due to improved agricultural practices.

N,O emissions GNOC sheet estimates N,O emissions in accordance with the Global Nitrous Oxide
Calculator (GNOC).

N.O emissions IPCC sheet estimates N.O emissions in accordance with the IPCC TIER 1

methodologies?.

Bg-co-dig_actual sheet estimates the Production of electricity and/or heat, or cooling from biogas

from biowaste.

Bm-co-dig_actual sheet estimates the Production of electricity and/or heat, or cooling from

biomethane from wet manure.

Co-dig_default sheet calculates the default emissions for biogas or biomethane in case they stem

from co-digestion of different substrates in a biogas plant.
Calculation efficiencies sheet is used to calculate net heat and electricity efficiencies.

Final conv. only and Final conv. only (mult. Heat) sheets enable a company who has bought
biomass or any energy carrier, and wants to use it for heat/electricity/cooling, to evaluate its final

GHG emission reduction.

The user will then find the pathway calculation sheets. These sheets contain all the input numbers and

results for all the pathways in the scope of the tool, with one sheet per pathway, in the most transparent

way possible. The following example shows how a calculation sheet is built.

2.

7

See the BioGrace calculation rules document for explanations on why this model is recommended.
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= Overview Results .

u Energy carrier (including emissions from the fuel in use) Final energy Allocation factors & relerenoes:
. Non- allocated Total Actuall Default values Electricity Heat
n results (allocated results)  Default JRC report A results in g £8F 5., per M as indicated Production chain
: Allocation Allocated Allocation Allocated 100,0% to energy carrier
L] factor results factor results 0,0% to co-product(s)
. #DIVID! #DIVID! CHP
: per MJ chips per MJ chips #DID! to electricity
= #DIVID! #DIV/0! #DIVID! to heat
per MJ electr. per MJ heat

Fossil fuel references

186 9 €0z M eccncn,
30 9 €Oz agMpea:

Summary of
the Results

Emissions from the fuel in use e, 47 0 €0z oM zsaing
GHG emissian reduction

Land use change e, not applicable Electricity Heat

Bonus or eg not applicable m—

€cor + €ccs. Cooling

]
= General settings

Conversion efficiencies Pathway configuration When using this GHG tool, the Bi
Electrical efficiency Transport distance (chips): rules must be respected. The rules are included in the zip file
Thermal efficiency above 10 000 km (containing the complete tool) and also at www BioGrace net

[ Cooling (induding hest and / or electricity) -
[ ety an st T Track changes ON General settings
NN NN NN NN NN NN NN NN NN NN SN NN NN NN NN NN EEN NN NN NN NN EEE NN NN NN EEEEEEEEE a Ofthepathway

Calculation per phase

Values calculated from complete pathway

Overall yield of

This value iz usedin the caleulations below to canvert MJfeedstock inta MJlwood chips.

The purpose of this bow is to Facilitate copying rows of steps from one pathway to another, the pathW&y
T

because thiz value iz included in all pathways in cell C38.
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»  CHyand M0 emissions from use of diesel [zhipping] " U.UU‘ U.UU‘ -
= = Total 0.38 0.00 . 5.0ﬂ
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The two sheets: “user defined standard values” and “standard values” present the generic data

necessary for the calculations.

The “Standard values” sheet refers to conversion factors used for the calculation of the JRC report
default values. Their main data are GHG emission coefficients, which are the emissions of the main GHG
gases associated with 1 kilogram inputs (N-fertilizers, chemicals, etc.). It also contains other data
necessary for the conversion steps of the calculation: Lower Heating Values (LHV) for fuels and energy
products, fossil energy inputs, fuel efficiencies for transport, etc. These data are also to be used in case the

user creates a new pathway.

The “user defined standard values” sheet can be used in case the user wants to use conversion values
that are not included in the list of standard values (see paragraph 3.3 detailing how to use the tool for this
specific use). Please note that BioGrace has formulated rules on when own standard values can be used,

these rules can be found in the BioGrace-11 Calculation Rules.
8



"Bl User Defined Standard Values
5 parameter: Comments GHG emission coefficient
[ unit: aCH.'kg < gC0z/ka gCOx/M] gCH./M] gNC
= .
] User defined standard values ;
g Example_1 (diesel from standard values) : 93,95 0,0000 ¢ 0,000
10 Example 2 (methanol from standard values) : 97,74 0,3036 i 0,00
11 Example 3 (Urea ammonium nitrate (UAN) ) \ 3906,3 65,79 6,2289 5906,25
12 : o
13 o
4 .| Bm-Mze Brm-Bw User specific calculations User defined standard values St.. @ 1

Finally, the “user specific calculations” sheet is provided to keep track of all intermediate calculations
made by the user of the tool, and ease the work of the verifiers in case of certification supervision. Any

kind of calculation can be put in that sheet, such as conversion unit calculations.

2.2 Colour-coding of Excel cells in calculation sheets

Generalities: The tool is built on a very simple colour—code for cells.

e White cells are used for input numbers. The existing values are the ones used for the JRC report

default value calculation. These cells can be changed by any user to test or adapt any pathway.

e Grey cells are used for calculations and information that should not be changed (except when
adapting a pathway by adding new inputs or modifying the standard value called (see the section

on how to modify or add an input)).

o Blue cells offer calculation results for a module or for an aggregation of modules.

Please note!: in case a calculation is made that will be used to show the GHG performance of a
bioenergy as part of fulfilling the sustainability criteria of the EC reports, the function “track
changes” should be turned on. On each of the Excel sheets for the bioenergy production pathways
you can find (on the right, near the top of the sheet under the general settings) an orange “button”
which is named “Track changes: ON” or “Track changes: OFF”. You should leave this button to
“Track changes: ON” (which is the standard setting when you open the tool). This will cause that a
change in a cell will be marked by a yellow background-colour and a red box around the cell. This
function keeps track of changes from the original document, which will help the work of the verifiers
in case of certification supervision. Please note that if the button is changed to “Track changes: OFF”

it cannot be put back to “Track changes: ON” again.




2.3 Comment and help boxes in the tool

When you open the BioGrace tool, a popup box called “Help for the cell that is selected” appears (see
figure below). This box gives you all needed information to understand and manage the comments
included in the cells of the tool.

Help for this cell

The cells with the red triangle in the right upper corner contain help texts. A help text - which is spedfic for each
cell - will be displayed in this help box if you select such a cell,

Itis possible to keep the window of the help box open when working in the tool. To do so, you can move this
help box to any location on your screen. You cannot resize this help box (Excel unfortunately does not offer this
function).

If you do not want to show this help box any mare, you can:

- gither select a cell without a red triangle, which will cause this help box to disappear;

-or dose it by the "dose button® at the bottom right corner (help box is hidden until selecting another cell
with a red tiangle);

-or by first ticking the tick box in the lower left corner before pressing the "dose button™ (this help box is hidden
permanently for all cells and all pathways until reopening the Excel tool),

[ Do not show this help box any more

As explained in the help box, comments appear with the usual format of Excel comments, as a small red

triangle in the right corner of the commented cells. These comments are helpful to understand:
e how the calculations for the JRC report default value were made,
e the purpose of some intermediate calculations made in the tool,
e how to use the tool properly, following the BioGrace-I1 Calculation Rules.

In order to make the BioGrace-Il tool more user friendly, it is possible to disable this help box. In such a
case, the help box will not appear anymore when selecting a cell with a comment. To be able to read the
comment again, the user has to save and close the Excel tool and reopen it. More information on the

management of the help box is provided in the above figure.

10



2.4 How GHG calculations are made within this tool

2.4.1 General principles
The EC reports and the calculations in the BioGrace-Il tool follow a Life Cycle Assessment (LCA)

perspective to evaluate the GHG emissions of one MJ of final energy. This means that:
e The functional unit is “the production and use of one MJ of final energy”.

e All life cycle steps from biomass production to final energy use are taken into account. Each step of
the life cycle is presented in the calculation sheet within a dedicated module representing one step in

the bioenergy production pathway.

e The last step of most of the pathways (all pathways except for the biomethane pathways) is the final
conversion (combustion) of the final energy carrier (final type of biomass) into electricity, heat,

cooling or electricity and heat. For this final conversion, CH4 and N.O emissions are calculated.

e A module gathers the inputs' consumptions and calculates the emissions of the three main gases
contributing to climate change (CO2, CH4, and N2O). Details of the contribution of each gas in the
results are presented in the last step of the calculation in order to have a high traceability of the

contributions as required in the ISO norm.

e GHG emissions of each module are then summarized to obtain the GHG emission of the whole
pathway. Details of the modules aggregated under each of the JRC report defined step are given under

2.4.6 Presentation of the Overview Results module .

e Detailed calculation formulas can be seen by clicking each cell in the sheet. Methodological rules can
be understood either from looking at the formula calculated or by reading the “help boxes™ attached to
some specific cells (whenever available). All the different rules cannot be defined here. For more

details, please refer to the EC reports, and to the BioGrace-11 Calculation Rules.

2.4.2 Presentation of the “General settings” box
Each pathway is composed of a “General settings” box. When a user opens a sheet for the first time, a
comment box called “Please note!” appears (see below) to explain the purpose of the “General setting”

box.

11



Please note !

When starting to use this Excel tool, you should first enter values in the "General settings" by choosing the main ocutput, 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 M1 of energy carrier and (in the info boxes in column N) in g CO2,eq per kg of energy carrier for solid and
liquid biomass.

[ Do not show this screen any maore Close

As explained in the comment box, in order to calculate GHG emission reductions, the user must provide
information regarding the type of final energy produced (called Main output), its characteristics (called
Conversion efficiencies) and, for some pathways, about the general features of the pathway (called
Pathway configuration). The conversion efficiencies can be calculated using the “Calculate efficiencies”
sheet (see paragraph 6.7 How to use the Calculate efficiencies sheet?). As explained in the comment box,
the most appropriate pathway configuration should be selected, but these configurations can also be

adapted with actual values further down the calculation sheet.

General settings

Pathway configuration Vithen using this GHG jon toal, the Bi
Electrical efficiency 25,0% Transport distance (chips): rules must be respected. The rules are included in the zip file
above 10 000 km (containing the complete tool) and also at www.BioGrace.net
[ ‘Cocling (indluding hest and f or slectricity)
(W) £ i ) = Track changes: ON

Providing information on the final conversion (main output, efficiency of the process, etc.) makes it

possible to calculate CO, emissions in MJ final energy”.

Finally, the “Track change” button, presented in paragraph 2.2 Colour-coding of Excel cells in calculation

sheets, is part of the “General settings” box.

2.4.3 Presentation of the “Values calculated from complete pathway” box

In each pathway, calculations start with a box called “Value calculated from complete pathway”. This
box contains either one or two values, depending on the pathway. These values correspond to the overall
yield (for two different units, in case of two values) for the total pathway. These values are used in the

calculations to convert “MJ feedstock” into “MJ final energy carrier”.

12



33
14 Calculation per phase

35
kij Values calculated from complete pathwa
r

These values are used in the calculations below to convert MJfeedstock into MJwood chips.
The purpose of this box is to faciltate copying rows or steps from one pathway to another,
because these values are included in all pathways in cells C37 and C38.

37  Overall yield per (hectare cropland, year) 167 200 MJyoon cnes ha” year”
r Al

38 Overall yield per MJ input 0,8800

39

40

W oo crigs | WMz, i

As explained in the box, the purpose of this box is to facilitate copying rows or steps from one pathway to

another; because these values are included in all pathways in cells C37 and C38 (more detailed

information on copying rows or steps are provided in paragraph 3 “Function 1: Adapting pathways to

calculate an actual value”).

2.4.4 Presentation of the “Consistency check” box

Each pathway ends with a “consistency check” box. This box aims at checking that calculations have

been made properly when the pathways have been changed.

il;l] Consistency check

161 Total emission without allocation 0 COy g/ Mgy
162 Total emizzion with allocation g COg g § MJrsigs
163 Is pathway consistent? m
{2 End of pathway

1RE

A comment box explaining the purpose of this consistency box is provided in the “Yes” or “No” cell

placed at the bottom right corner of the box.

Consistency check

This consistency chedk is espedally useful when new steps are inserted into the pathway or when steps are
deleted from the pathway. Such actions require adaptation of the top section {in which the results are
calculated) and in the parts where an allocation is made (if any).

In this chedk, the unallocated and allocated results from the top section {(where the overall results are given) are
compared with the two values in the two rows above (which also need to be recalculated when steps are deleted
and/or inserted). If the value in this cell is "¥es® then the two results {calculated in a slightly different way) give
the same value. If the value in this cell is "Mo™ then an error is still made somewhere.,

This consistency chedk does not say anything about whether the calculations WITHIM steps are correctly made,
there is no way to make such a check. As a result, actual calculations should be chedked by verifiers who should
look: at all modifications made in the tool (which are marked when the option "Track changes” is left to "0OM",

Please note: if you have chosen to use one or more disaggregated default values, by changing one or mare of
the A's in column E in the "Overview results™ section into 0's, then the result of this consistency chedk will always
be "™MQ" (the pathway is not consistent). If you would like to make this chedk, then turn the D's back into A's,
then chedk if the pathway is consistent and finally turn the Ds back into A's to complete your calculation.

[ Do not show this help box any more

13



2.4.5 Presentation of a module

Each pathway is composed of several modules which correspond to different steps of the pathway.

bl Chipping Quantity of p
Yield

Wood chips 1 0,576 Mdiyoon s £ Mdem
Woisture content 30%

Info : Assi with unit

perkgchips | o Iield of chipping )

9C0: x| m N Input material: Industry residues
L Qutput material Wood chips

Calculated emissions
Emissions per MJ wood chips
9Co: gCH, an0

0,927 Whncoa s ! Wem, e
0,075 ihuooa e, wefMhcoa cncs

0C0:z4

Woisture: content input material: " 30% by weight
Woisture content output material. ”  30% by weight

Energy consumption b
503 oo 0,976 Kihuwosons / Kb s €QUEE" 0,976 Mo { Wi

Diesel [ 0,00407 M) / Moo cioe

CH, and N;0 emissions from use of diesel (chipping) 0,05 = HDiesel
509 m & 1 lterdieselis equalto " 358 W diesel

LL 1 kg diesel is equal to T 431 W diesel

R “.................:\.._ ermsmmssiisssssssnsnss geaanhanas P T TEREEE T EETT T RELIT

. g . o
. . PERS .8 .
L PR A e PR *n o o°

A\d ' - 6
Input Data Intermediate Calculation GHG calculations Results in Assistance V\_"th
or Information and results another unit unit conversion

A module contains the following data (see figure above):

Input data: the left hand side shows the main technical information of the process step modelled in the

module.

e Names and quantity of inputs, of yields, etc, are given here. Three main types of input data are

listed in the module:

o Yield of the step, using the appropriate unit. These yields are given for the main product,
and also for all the existing co-products. No co-product mentioned means that this step

doesn't have any co-product.

o Energy consumption (electricity, heat and diesel consumption): Heat or electricity can
either be bought or come from a boiler or a CHP. In such cases, more complex
calculations are made to calculate the GHG emissions, with if necessary, allocations. The

use of boilers and CHPs is further explained in paragraph 2.4.9.
o Other inputs such as chemical, transports, etc.

e Units: this is the key information to take into account. Beware that the units are often given per
MJ of products. As explained in paragraph 2.4.7, units used in the tool should not be changed. To
help the user of the tool to convert his input data into the correct unit, “Assistance with unit

conversions” boxes are provided (see paragraph below).

Intermediate calculation information: some relevant information is given in the central part of the
module (columns E, F and G). They are helpful to give easier understanding of some calculation stages.
They can also provide intermediate calculation useful for further parts of the tool. In this example the

guantity of product (in MJ wood chips per MJ forest residues) and intermediate yield data appear.
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GHG Calculation: the right side of the tool is the calculation part. The global warming potentials for the

three main gases are taken from the "Standard values" sheet.

Results: are given in the bottom of the module in blue cells. The unit (g CO2e¢q per MJ final carrier) is

also given in order to easily keep track of it.

Results in another unit: the last column offers results or intermediate data in a more easy-to-manipulate
unit (in general, g CO.q per kg of chips). Note that in this module (column N) data are given per kg of

energy carrier including moisture.

Assistance with unit conversions: this box provides some guidance to convert input data from the user
specific unit into the proper unit of the module. It can be used for instance, to convert a distance from

nautical sea miles into km.

Finally, some modules dealing with specific issues can be found at the right of each calculation sheet.
Indeed, some agricultural practices or local conditions also need to be taken into account within the EC
reports methodology, for instance no tillage, or carbon storage. Issues like "Land-Use-Changes”, "CO;
storage”, "Improved agricultural management”, have been added to specifically address and take into

account these subjects in each calculation sheet.

2.4.6 Presentation of the Overview Results module

H J K M N o] P

plograce.net “f»\m‘ et
ograree of tho Eur

Version 2 for Testing

4 |Overview Results

Energy carrier (including emissions from the fuel in use) Allocanon factors & referenoes

- lon- alioated Total actials " leliell DieTalllf Vaiiies it Heat " "%
7 |m gCD pyy !V p— results [allnnalpd results)]  Default nm JRC report ™ A resalts in g O 5, perMJas indicated : ‘r(xlux:hnn chain :
s |m - ] Ailocation Allocated  Allocation  Allocated " 100,0% to energy carrier .
g |m nm M. factor - b 0,0% to co-product(s) .
I Processing e, - N D = |[CHP .
11 | = [Baling of straw 138 mm T per MJ pelets] peridpelets| o [ 90,8% to electricty .
iz o [Btraw pellet production 50 - - o 429 15,2 = & 9,2% to heat =
13 : Transport e : : C : per MJ electr, per MJ heat : 5 :
14 |m nm uln : rossil fuel references .
15 . Dg [ N ST 9 0z /M ecicn =
16 |m nm an ik 0 COzoofMoeee .
7 - L0 n 47 €O oM sy .
IEYL] Land use change e not applicabl. L - BHG emission reduction : 5 :
19 : not applicabl= : : 5 :Iectnclly Heat L | :
0 |7 (IR 00 - o0 Lo [ [ 8% | oo .
21 = |Totals mm i Cooling : : :
22| mnny .--------------'I--. .----------"- sussnsnn"bunnnnnnnnnnnnn man mam, Sussmmmmmns
23 7 *e 2 LI Pid * s
. l > e . P 3 l
Detailed Global results EC reports Final energy & GHG Allocation factor
results to use default values emission reduction & references
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The first lines of each Excel sheet present the results synthetically for the pathway calculated in this Excel

sheet. It is made of 5 main parts:

Detailed results: this first part gives the step by step results before and after allocation. The aggregated
results written in white text correspond to the disaggregated results provided in the JRC report (see the
box below). Several calculation modules can contribute to each step. This part also provides information

on CO; emissions caused by the CH4and N2O emissions at final combustion (ey).

Box 2: Basis for assessing the GHG emission savings of solid and gaseous biomass

The assessment of GHG emission savings of biomass carried out by JRC for this Staff Working
Document is based broadly on the simplified methodology contained in the Commission report on
biomass sustainability published in 2010 (see Annex 1 of COM(2010)11), which is based on the

following formula:

E= Cec + e + ep + (=] + €y = Csca— Coes = Ceor

| Direct land-use change ||:} & "8

|Ex‘trac‘tinn or cul1iva‘tinn| = e, . e
—_— ec

| Transport raw material | —- Etd - o esca

| Processing step 1 l e €y
~

|Transportintermediate productl = €y . eep
S

| Processing step 2 | = €y
Transport of final ‘ — &y

energy carrier
S~
Final energy "> €y

€

Global results to use: the first column of this part gives step by step actual results calculated for the
present Excel sheet. The second column, column E, is very important to calculate final GHG emissions
for this pathway. It enables using a mix of both disaggregated default value and disaggregated actual

values. The box at the end of this paragraph of the user manual highlights this aspect.

JRC report default values: column G gives a clear and direct comparison with the default values taken

from the JRC report.

Final energy & GHG emission reduction: this part brings important information to the user. The main
one is the GHG emission reduction achieved with this bioenergy pathway as compared to fossil fuel. This
data is to be used to show that the sustainability criteria on GHG savings are met (or not). According to
the final energy selected in the general settings box (see 2.4.2 Presentation of the “General settings” box),
final results are presented in g CO5,eq per MJ of cooling, electricity and/or heat.
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Note that for biomethane pathways, the final energy part is different because the biomethane is injected

into the natural gas grid without final conversion (see figure below).

A B C ] E F G

l Please note !
In the biomethane pathways the final conversion step for producing heat and / or electricty is not induded in the

3 calculation sheet. Thus, no allocation factors for heat and electricity are needed.

4 [l| Thereasonis that the fossil fuel reference value refers to MJ_biomethane that is injected into the natural gas
arid.

& |

7 [ Do not show this help box any more Close

&

Allocation factors & references: this part provides two important data. The first information is on the
allocation factors for the whole production chain and/or for the CHP, if any. The allocation factor for the
whole production chain is only relevant for stakeholders that generate co-products during the production
chain. In such a case, the emissions of processing steps up to this separation point are split between the

main product and the co-product based on their yield and energy content.

The allocation factor for the CHP is only relevant for stakeholders that produce electricity and heat as a
final energy, i.e. users that have selected “Electricity and heat” as main output in the General settings box

(see paragraph 2.4.2).

The second information is the fossil fuel references used to calculate the GHG emission factors (see next

paragraph).

Please note!: You will find in column E of the result module very important checkboxes. They are
here for implementing the possibility left by the EC reports, to assess GHG emission from a mix
between disaggregated defaults values given in the JRC report, and disaggregated actual values. The
“A” of the checkbox list means that the value used for this step in column D is coming from the Excel
sheet actual calculation. The letter “D” means that the value used for this step in column D is coming

from the JRC report disaggregated default value (presented in column G).

For instance, if you want to use for the cultivation step e the disaggregated default value of the JRC
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report and only for this part, than you should choose the letter “D” from the checkbox list of line 8.
The letter on rows 10 and 12 of the same column E should stay positioned on “A” to get back actual

values calculated in the modules below of the BioGrace tool.

Please, also refer to BioGrace-II calculation rules for more explanation on the methodological rules

for applying such possibility.

2.4.7 Presentation of the final conversion module

In all pathways (at the exception of the production of biogas and biomethane), the last module of pathway
is the final conversion (see figure below). In this module N20 and CHs emissions caused by the
combustion of the final energy carrier into the final energy are calculated. More information on the COy,
CH, and N2O emissions due to the final conversion can be found in the help box associated with these

emissions (see red triangles in the figure below).

When making actual calculations, the “Factor from typical to default values” should be “1”. The CH4 and
N2O emissions are already provided for some combinations of “type of fuel in end conversion” and “type
of end conversion”. If a combination is not provided, then no calculation will be done and the user should
provide be himself the CH4 and N,O emissions related to his process using the “User defined standard

value” sheet (see explanation provided in the help box of cell “Include following emissions”.

A B c o E F G H J K L

121 Type of fuel used in end conversion Wood chip )

Emissions per MJ wood chips

122 Type of end conversion " Boiler gCO; g CH, g N0 900z o
123 Factor from typical to default values 1,2 b

124 Include following emissions " CH4 and N20 emissions from Wood chip Boiler h i’ 0,00 0,01 0,00 0,50
125

126 Result 0 COz g | Myoos ctips

2.4.8  Units used

A major point of attention is that the tool is designed with all the data associated to specific units.
Therefore, to avoid any calculation errors, changing units is not permitted; instead the user should convert
his/her data collected into the units that are used in the tool. For each input consumed during the life
cycle, the quantity of input is converted in the quantity needed per MJ of final energy carrier. This
guantity is then multiplied by the global warming potentials for CO,, CH4 and N2O which results in CO»-
equivalents per MJ of final energy carrier. Then the final conversion (see 2.4.7) enables to get all

emissions per MJ of final energy.

To convert input data from the user specific unit into the unit used in the tool, “Assistance with unit

conversions” boxes are provided (see paragraph 2.4.5).
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2.4.9 Calculation details about N,O emissions due to crop cultivation

For pathways with crop cultivation, field N2O emissions are to be taken into account in the GHG
calculation of your product. These emissions mainly occur during the crop production step because of
soil’s microorganism’s activity. In each pathway, during the crop cultivation step, field NoO emissions

are to be calculated.

@
41 Yield

42 CornMaize whole crop i 40756 kgha year” 241
43 Moisture content 656%

4 Mo
45 Energy consumption

45 Diesel 3743 |MJ ha' year”

47

48 CH, and N0 emissions from use of diesel (harvesting)
48

50 Agro chemicals

51 Synthetic N-fertiiser (kg N) 63,2 kg N ha'year?

52 Manure 0,0 kg M ha' year”

53 Biogas digestate 123,5 kg M ha' year”

54  CaO-fertiiser (calculated as kg CaC03) 453,7 kg Ca0 ha” year’
55 K:O-fertiliser (kg K.0) 24,0 kg Kz0 ha™ year”
=5 POs-fertiliser (kg P20s) 38,6 kg P;0s ha” year”
57 Pesticides. 6,7 kgha' year’

S8 Field CO; emissions (acidification) 164,5 g ha" year”

60 Seeding material
51 Seeds-com 25,0 kg ha” year’

emissions 4,66 kg ha” year”
Field N-O emissions can be calculated in the sheet
N-0 emissions GNOC

Field

In the tool, two models are used to evaluate N2O field emissions: the Global Nitrous Oxide Calculator,
GNOC (see paragraph 6.3) and the IPCC TIER 1 methodology (see paragraph 6.4). A specific sheet has

been provided for each method of calculation.

The GNOC is an online calculator (http://gnoc.jrc.ec.europa.eu) developed by JRC, that should be used to

estimate N,O field emissions for all the types of crops available in the model (see the list of crops in the
online tool). For other types of biomass such as jatropha, energy grass and short rotation forestry (poplar

and eucalyptus in the tool), calculations following the IPCC TIER 1 methodology should be used.

A link to the sheets “N20 emissions GNOC” has been placed right below the cell where the information
about N»O field emissions should be provided (see figure above). Within the GNOC sheet, a link to the
IPCC sheet is placed.

2.4.10 Calculation details about GHG emissions from boilers and CHP

For pathways using heat in their process (e.g. most pellets production pathways) several configurations
regarding the source of heat can be selected by the user of the tool. For pellet pathways, the user can
choose between five configurations (see figure below) according to the process (boiler or CHP), the type

of fuel (wood chip or wood pellet) and the possibility to make actual calculations.
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General settings

25
26
27 Conversion efficiencies Pathway configuration
28 [ Eleciricity Heat provision in pellet production:
] [ Heat Wood chip boilerl -
30 [ Cooling [atural qaz bailer
3 [ Electricity and heat wionod chip CHP (heat dim.)
‘wiaod chip boilerdCHP [act. cale.)
32 whond peellet boilerd CHP [act, cale.]

When the user selects a configuration, the related processing step (e.g. Wood pellet/briquette production)

is be automatically adjusted to fit the selection. The part of the process that is specific to the configuration

selected is coloured in light grey in the process (see figure below).

Calculated emissions

Cultivation of maize Calculated emissions Info
Yield Emissions per MJ Biomethane per kg maize | per ha, year
Corn/Maize whole crop 46167 kg ha' year' [ 273076 WMJjpaze ™ year™ gCO; g CH, g N.O gCO; o g CO; o kg CO; o
Moisture content 65% 1‘005 M) Mpaze, g
[ 0,35 " KiyeeeMgomenane
Energy consumption
Diesel 4230 M ha' year” " 278" 0,00 0,00] 278 [ 80af 370,5
CH, and N-O emissions from use of diesel (harvesting) D,ﬂ[?' D,DETV 0,00 0,03 r 0,09 r 41
T P e B
N-fertiliser (kg N) 71,9 kg N hayear” " 2,007 0,00" 0,00 32| [ 927 4280
Manure 0,0 kg N ha™year? r 0,007 0,00 0,00] oo00| [ 0,00 0,0
CaO-fertiliser (calculated as kg Ca0) 256,9 kg Ca0 ha year" r 0,127 0,007 0,00] 03| [ 0,38 175
K-O-fertiliser (kg K;0) 27,3 kg K-0 ha™ year” " 011" 0,00 0,00] 012 [ 0,34 155
P.Os-fertiliser (kg P.Os) 43,0 kg P.0; ha” year " 033" 00" 0,001 034| [ 0,99 457
Pesticides 7,9 kg ha' year” " 057" 0,00" 0,00 oss| [ 1,95[ 90,0

114 Yield Emissions per MJ wood pe
112 Pelietising efficiency 0,990° Mo penes { Mdisog g | 0,755 Moz pesms. gross | Mdem, iomus g Co; g CH,

113 Wood pellets 0,774" Mypyoca petess gress | Mhwiooa g 0,755+ Mdooa petiem, nee § Mo et

114, Wood peliets 0,774 Mo petes, et d Mo o] 0,058 KGocnt penes Mo peess

115 Moisture content of wood pellets 10%

116

117

118 Factor from typical to default values 1,7

119

120 Energy consumption

121 Electricity (including input into boiler) 0,0499 M Mpecg pepes gross: b (emis=sions are calculated below the light grey boiler/CHP box)

122 Diesel 0,0020 MJ / Mpyoog pares gros= | internal transport) 0,19 0,00

123 CH, and N;O emissions from use of diesel 0, u.cr I],I}Er

124 Heat 0,1853 M F Moo coipmsope oo |

133 Wood chip boiler 1 Emiszions wood chip boiler included in final results Emissions from wood chip boile
134 |Click here for information en calculatien strategy

135 Thermal efficiency of wood chip boiler 85,0 % (Mo / Mdyyoos s} Please note: not dried wood chips will lead to a lower thermal effiency of the boiler
1356  Wood chips to be fired in CHP are: dried The chipzs are dried towards same moisture coentent as chips fed to pelletizer, requ
137|  Wooed chip consumption in boiler 0,2515‘ W I W ocs pees, gross Y Amount of wood chips used for generation of heat

138 CHy and N;O emissions from wood chip boiler glgg‘ l.'I,IJD‘

139 Electricity use in boiler Mo input needed as the electricity use in the boiler iz already included in the electricity use given above

140

141 Total electricity use in wood pellet production plus boiler

142 Electricity EU mix (0.4 kV) b 0,0499 MJ 7 Mdyos pases, gross 9,47 0,08

264

255 Total 11,59 0,04

Result

g C0pq i MU

Information on the calculation strategy can be found in the orange box or in the document BioGrace-II

calculation rules.

2.4.11 Specific calculation points to be known




In this example, the agro chemicals needed for the cultivation step of maize are shown on the left, in kg
per hectare and per year. On the right part the emissions of greenhouse gas per MJ of biomethane are

calculated, using conversion formulas in the cells.

This calculation relies on the match between the name of the inputs (“N-fertiliser”, “K,O-fertiliser”, etc.)
and the names in the “standard values” sheet. Excel formulas are used to call the right GHG emission
coefficients for each input (formula “VLOOKUP” in English®). It is therefore very important to use the
appropriate name of input/output if one changes an input value in the calculation sheets. For instance, if
the user wants to use an own standard value, this value has to be created in the “user defined standard

values”, and the same name must be used in the calculation sheet.

3 or ““VERT.ZOEKEN” in Dutch, or “RECHERCHEV” in French, or “SVERWEIS” in German language respectively
21



3 Function 1: Adapting pathways to calculate an actual value

The BioGrace-Il tool allows economic operators to adapt the default value calculations for available

pathways. It could thus be used for setting up calculations of own actual values.

The following chapters give a step by step tutorial on how to adapt an existing pathway for several

situations:
e Changing input data ;
e Using the result from previous and partial GHG calculations ;
e Adding specific standard values for existing inputs ;

e Adding new input in the process ;

3.1 Modifying input data only

Calculation sheets of the BioGrace-Il tool allow economic operators to calculate an actual value for
existing pathways. This adaptation can be performed by changing the input values in the appropriate

calculation sheet.

You should first take notice of the document BioGrace-Il calculation rules which includes a specific
chapter "Use of starting values in the BioGrace GHG calculation tool". Complying with these rules, you

can modify the value of all white cells.

In order to keep track of these changes, we recommend turning on “Track changes”. On each of the
Excel sheets for the bioenergy production pathways you can find (on the right, near the top of the sheet
under the results) an orange “button” which is named “Track changes: ON” or “Track changes: OFF”.
For calculations performed as part of a scheme you should keep this button to “Track changes: ON” (see
the document BioGrace-I1 calculation rules). This will cause that a change in a cell will be marked by a
yellow background-colour and a red box around the cell. This helps to keep track of changes from the

original document which will be helpful for any certification supervision of any actual value certification.

Specific attention has to be paid when the input numbers are available in a different unit. The new value
has to be expressed in the exact unit mentioned in column D. Please, also check the obtained result for

any error or inconsistency.

22



3.2 Using the result from previous and partial GHG calculations

Calculation sheets of the BioGrace-II tool allow that GHG calculations are made for part of the bioenergy

pathway and — after verification — are used as input in a new calculation for the rest of the bioenergy

pathway. These inputs can take into account individual or multiple steps.

Note that the sheet “Final conv. only” has been created for companies that buy ready to use energy

carriers and transform them into final energy. This sheet will allow them to calculate the GHG emission

reduction (see 6.5 “How to use the Final Conversion Only sheet?”).

Specific calculation rules have been written in the document BioGrace-1I calculation rules. These rules

should be followed while using the result from previous and partial GHG calculations.

General information and requirements when doing such modifications:

These results of the previous calculation shall be expressed in g COz,eq per kg of feedstock

(including moisture if relevant).
Changing such a value will overwrite all values and calculations in that step.

Changes shall be done also in the result module at the top of the sheet to make the modification

more transparent.

There are two different kinds of values that can be entered:

One or more unallocated results for individual steps.

One result for multiple steps.

For each type of value specific modifications are needed in the pathway. The practical modifications

needed are explained below followed by one example for each type of value.

1.
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One or more unallocated results for individual steps

Step 1: Result(s) for individual step(s) shall be entered in the cells with white background colour

in column N for the corresponding step.

Step 2: In the result section of the pathway, it shall be indicated in column E that an “individual
result from a previous calculation” has been inputted, causing the result line(s) (columns A-G) for

the individual step(s) in question to become orange-coloured.

One result for multiple steps.

Step 1: One combined result for more than one step shall be entered in the cells with white

background colour in column N for the last step in the combined result (so the combined result



for cultivation, chipping and transport of chips is put into the result in column N for the step

“Transport of wood chips”).

e Step 2: In the cells with white background colour in column N for the previous steps that are

included in the combined result, the value “0” shall be entered.

e Step 3: In the result section of the pathway, it shall be indicated in row E that a “combined result
from a previous calculation” has been inputted. This shall also be done for all the previous steps
included in the combined result, causing the result lines (rows A-G) for these steps to become
orange-coloured. If needs be, Land use change (el) as well as improved agricultural management
(esca) shall be considered to be steps different from cultivation and as a result the combination of
“cultivation” plus “land use change” as well as the combination “cultivation” plus “improved

agricultural management” shall be considered to be multiple steps.

e Step 4: If a co-product is formed in one of the steps included in the combined result, then in the
BioGrace-1l Excel tool the allocation factor for this step shall be set to 100% towards the main
product and 0% to the co-product. This shall be done by entering the value “100” for the related
factor placed into the “Allocation factors” box which is situated on the top of the sheet at the right

of the result section.

Step by step example: for one or more unallocated results for individual steps

This example explains how to use the result from an individual calculation for “cultivation and harvesting of stemwood”
step in the “wood pellets/briquettes from stemwood” pathway in the BioGrace-Il calculation tool. The unit of the result
provided is in g CO2¢q per kg of stemwood. This could happen in practice to a company responsible for transport and
chipping of stemwood, which gets stemwood for which a calculation has already been made and verified. Please note
that in this example there was no land use change and no improved agricultural management.

To use the result of the individual calculation for “cultivation and harvesting of stemwood”, the following steps must be
performed:

e Step 1: The result for the “cultivation and harvesting of stemwood” step shall be entered in cell N51.

A B E D E F G H | J K L M N

Cultivation and harvesting Quantity of p Calculated emissions Info
43 Yield Emissions per MJ wood pellets per kg,.: stemwood
Stemwood (Ping) Give value kg ha year” 0,0E+00 MIStem,..o ha' year’ 9COo; g CH, L)
Moisture content 50% 1,00 M 5zmmuons | M ssemmong vt

0,10 K sammoce, wesM o pasem

Energy consumption
Diesel 0,0107 M/ M oo

CH, and N;O emissions from use of diesel (harvesting)

BRES 6o & e

When selecting this cell, a help box appears (see below) which provides more details on how to use the results from
previous calculations.
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Please note !

This cell allows to input a result of a previous and partial calculation, which is expressed in g CO2,eq per kg of the
material that is produced in this step.

If you insert a value in this cell, then this value will overwrite the more detailed calculations in this step and then
the two summed-up values for CO2,eq to the left of this value will not be the same anymore, as the upper one
follows from the detsiled calculations in this step, and the lower one follows from the value that you enter in this
cell. The lower value is used for the calculation of the final result in this Excel sheet,

When changing the value in this cell, you must indicate in column E under “overview results™ that you have used
the result of a previous and partial calculation.

Please refer to the user manual for further instructions and examples.

[ Do not show this help box any mare

e Step 2: In the result section at the top of the pathway, the value in cell E9 should be put to “Individual result of
previous calculation” using the dropdown list. When selecting cell E9, a help box appears to explain the
purpose of this cell and how to select the right value within the dropdown list.

A B C D E F G
2 Help for the cell that is selected
3
4
g
[
7 Indicate use of previous result
g This cell allows to indicate whether for this step the result of a previous and partial calculation has been inputted
9 in the corresponding cell with white background colour in column M.
10
Indicating that a previous and partial calculation has been used will cause that columns A of this row are
11 marked with an orange background colour, Doing so allows to easily see that the calculation has been based on a
12 previous and partial calculation and that this excel sheet is used to complete the GHG calculation for the other
steps in the pathway.
13
14 When a verifier will chedk this calculation, it is abligatory to indicate using this cell that the result of a previous
15 and partial calculation has been used in column M,
18 Please refer to the user manual for further instructions and examples.
17
26 [ Do not show this help box any more Close |
27

The line should then become orange-coloured (see figure below).
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Overview Results

g Energy carrier (including emissions from the fuel in use)

g All results in Hon- allocated Total Actual? Default values

7 G CO g /MY pons peice results [allocaled results) Default JR{ re p{)l't
k. culllh’dll{)ll&m -
o] ;
AL Processing e 1
. i1, |chippng @038 | 038 |Combinedresutofpreviond 0,3 _l

12 Wood pellet/briquette production

13 Transport ey

14 Transport of stemwood

15 Transport of wood chips

15 Transport of wood pellets

17 Emissions from the fuel in use e,

o |Hemna0 omisons st fostcomvers 00— | 030 |

19 Land use change e, 0,0 0,0

20 Bonus or eq, 0,0 0,0

e Ecor * Bocs 0,0 0,0
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3

Step by step example: for one value including multiple steps

This example explains how to use the result from an individual calculation for all the emissions that occurred at the
“cultivation and harvesting of stemwood” step until the “transport of woodchips™ step (also included), in the “wood
pellets/briquettes from stemwood plantation” pathway. The unit of the result provided is in g CO»,eq per kg of wood
chips. This could happen in practice to a company which produces pellets from wood chips. To make the calculations,
the following steps must be performed:

e Step 1: The value must be put into the result in column N for the step “Transport of wood chips” (i.e. cell N95),
since it is the last step in the combined result.

A B c D E F G H | J K L " N 0
83 —
B info
85 Wood chips 1,000 Moo cmps { Moo o Emissions per MJ wood pellets per kg, wood chips
86 Moisture content 50% i],Q?(:F [ APPSR ) |1 pe— gCO; gCH, g N0 gCo; gC0;
a7 0,106 Kihpioos coves, e M- oca pesess
88 Transport per
29| Truck (40 fon) for chips (and similar siz 120 km [T Y —— 1,07 0,00" 0,00 1,02 9,56
90 Fuel Diesel
91|  No emissions. | 0 km 10,0000 100 KM / MJ Syermyocs. s 0,00 0,00 0,00 0,00 0,00]
82 Fuel Diesel
23| No emissions ] 0/km 0,0000" ton KM / M sremecs, o 0,00" 0,00 0,00 0,00 0,00]
94 Fuel Diesel
95| Total 1,01 0,00 0,00 1,02 9,56
9
97 ReSult 0 CO4eq | Mdyyoos ponsts 1,02

e Step 2: A “0” is put into the cells with a white background colour in column N for all the previous steps that are
included in the combined result: i.e. cells N51 for the “cultivation and harvesting”, cell N65 for “Transport of
stemwood”, and cell N79 for “Chipping” of stemwood.

e Step 3: In the result section of the pathway, the value in cells E9, E11, E14, and E15 should be put to
“combined result from a previous calculation” using the dropdown list. The lines become orange-coloured (see
next figure). Also for el and for esca it shall be indicated in row E when a “combined result from a previous
calculation” has been inputted.
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Overview Results

g Energy carrier lincluding emissions from the fuel in use]

6 All results in Non- allocated Total Actuall Default values
7 [ J o Py T ¥ — results [allocated results)  Default JRC report

8 Cultivation e 1,0

5 |cutivation and harvesting 1,05

10 Processing e 31

11 Chipping

12 Wood pellet/brigquette production
13 Transport ey

14 Transport of stemwood Combined result of p‘
15 | Transport of woeod chips ) d Combined result of r.f

16 Transport of wood pellets

17 Emissions from the fuel in use e,
18 CH, and N;0 emissions at final convers

19 Land use change g

20 Bonus or ec.a

Individual result of previous J
Wi

3.3 Adding specific standard values for existing input

Standard values are used to convert input numbers into greenhouse gas emissions. The tool applied the
same standard values as the European Commission has used for calculating the default values. However,
users can define their own standard values and use them in the tool. This part gives a step by step

example for modifying one of the pre-defined standard values.

In order to do so, the dedicated Excel sheet named “user defined standard values” should be used as the

Excel sheet “standard values” is protected and cannot be changed.

Adding new standard value requires applying the following principles:

The name given to the added input in the “user defined standard value” should be different from

all the existing names of column C of the “standard value” sheet ;

e The name of the standard value, once defined, has to be written exactly in the same way in

calculation sheets where it is used:;

e The formulas in columns I, J and K of the calculation sheet have to be checked. For instance, the
column position of the LOOKUP function must to be modified to be coherent with the given unit

of the new standard value.

e Sources of the data should be clearly stated (see the BioGrace-I1 calculation rules)

27



Step by step example:

The tool user wants to add a specific standard value for a specific fertiliser instead of using the N-fertiliser standard value
pre-defined in the tool. The following example corresponds to the modification of the standard value used for the N-
fertiliser used for the production of electricity, heat or cooling from biomethane from maize.

For that, the following steps must be performed:

e Step 1: first, get to the "User defined standard value" sheet. This sheet is framed exactly the same as the
"Standard value™ sheet.

User Defined Standard Values

'

5 parameter: Comments GHG emission coe
6 unit: gCOx'kg gCHy'kg gN:O/kg gC
] User defined standard values ;
9 Example 1 (diesel from standard values) ] 93,95 0,0000 0,001
10 Example 2 (methanol from standard values) : 97,74 0,3036 0,001
11 Example_ 3 (Urea ammonium nitrate (UAN) ) L 39063 5,79 6,2289 5906,25
12 : 0
13 i 0
4 » .. | Bm-Mze Bm-Bw User specific calculations User defined standard values | St ... (¥ 1

e Step 2: Write the name in the first available free line of the standard value in column C ("N-fertiliser - User1").
Make sure that the given name is different from any other of your added values and of the "Standard values"
sheet.

e Step 3: Add your own values in the columns with the appropriate unit (from column E to S). If you have a
unique value in g CO2¢q (and not in CO2, CH4, N20), than fill out the first column in g CO> as the columns H
and L, with unit “g CO2eq” is calculated automatically and should not be changed. Please, note that you also
have to add “0” value to the two other columns (for CH4 and N,O) the other cells to avoid error messages in
pathway calculation.

User Defined Standard Values

5 parameter: Comments GHG emission coefficient Fossil energy i

6 gCOy/kg gCHJkg aNO/kg gCOz/kg  @COy/MI gCHJ/MI gNyO/M] gCOz/M]  Mlg/kg My,

8

9 e 1 (diesel from _sta S el 0,0000_: 0,0000 93,95 1,20

10 ample 2 (methanol from st 97,74 0,3036 0,0005 105,49 1,76
| | pEacaemple=E (b @me reem O M T — o = e 350CpE (-Gl wt GrEZSS = 5000, BE s o e - e - e e ef) - e §6, 00w - - ——
L12 N-fertiliser - Userl 2400,0 0,00 0,0000 2400 0 |

o [T ————— i i — = —_—— i =~ s S~ b N s T — —

4 oo | Bm-Mze Bm-Bw User specific calculations User defined standard values Standard values ® 4

e Step 4: Then, you need to fill in the column T and U with detailed information on the sources of these data
(name of the sources in column T, and remarks and details in column U), like in the example below.

User Defined Standard Values

parameter: |issi Source Remark / question
unit:

5
8 User defined standard v

------- E ;Ea-l:l:lp-i 'e"i'f&'ié'_&'éi'??o"n’-. s JRC scientific report EUR 26696 EN * Crude oil extraction data derived from [ICCT 2014
10 Example 2 (methanol from stal L= JRC scientific report EUR 26696 EN * Methanol emission coefficients are the sum of syntt
1 Example 3 (Urea ammonium nitrate LCA studies .. [complete reference), vear Carried by review by representatif of .
12 i N-fertiliser - Userl Internal LCA studies on chemical production, 2009. |Carried by ..., review by .., representatif of ...
ey I
] v | Bm-Mze Bm-Bw User specific calculations User defined standard values | Standard values (O] []

e Step 5: Go to the pathway where you want to use this modified standard value. Modify the name of the N-
fertiliser input called in column B into "N-fertiliser - Userl". Please note that the name must be exactly written
in the same way as in the “user defined standard value” sheet. Modify the quantity if needed in column C of the
same line.
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C D E F G H 1 K L W N
B ThelMicall™ ™= ™= == == == m= = - - ——

63,2 kg N ha year? I 1,18 0,00 0,00 118 372
— (kg Mha Pear= = 0,00 0,00 0,00 0,00 0,00

53 |  Bingas digestate 123,8 kg N ha' year” 0,00 0,00" 0,00] 0,00]
54 CaO-fertiiser (calculated as kg CaC03) 458 7 kg Ca0 ha' year” D,1€ D,DU‘ 0,00 0,18 057
5= | KO-fertiliser (kg K;0) 24,0 kg K0 ha year” 17 0,00 0,00] 0,12] 0,37]
55 PiOfertiliser (kg P2Os) 38,5 kg P:0; ha™ year” 0,37 0,00" 0,00 0,35 1,11

] ... | Bm-Mze | Bm-Bw User specific calculations User defined standard values Standard values [©)] [] 3

e Step 6: Check and modify the formulas in columns I, J and K if they are not are calling the right columns. This
could be the case if the unit of your modified standard value is not the same as the unit of the pre-defined
standard value of the same product. To change formulae follow the example below (the column position to
change are shown in yellow):

Initial formula in cell 151 of the previous picture = =$C51*VLOOKUP($B51;'Standard values'!$C$9:$S$275;3;
FALSE)/$C$35

New formula in cell 150 ==$C51*VLOOKUP($B51;Standard values''$C$9:$S$275;7; FALSE)/$C$35

The numbers “3” and “7”’refer to the columns where the values are taken from. This number has if the unit changes from
kg input material to MJ input material for example.

3.4 Adding an input in a pathway that exists in the “user defined standard

value” sheet

Step by step example:

The tool user wants to add a new input in one of the pathways. For that, the following steps must be performed:
e Step 1: First, in the pathway you are working on, get to the module where you want to add an input.

il Baling of straw Quantity of product Calculated emissions

51 Yield Emissions per MJ straw pellets

cz  Straw bales 0,98 | MJ 2y e | Mz, o 0,98' M) 2 sores ! M sy, mt gCo; g CH, gN.0 9 CO0z o
53 Moisture content 13,5% EI,U'BB‘ L( FR| | N F—

54

55 Energy consumption

55| Diesel 0,015 M Jf M 2ums pases 1,09 0,00" 0,00 1,09
-

sz CH,and N;O emissions from use of diesel (forestry collection) 0,00 0,00 0,00 0,01
59 Total 1,09 0,00 0,00 1,10
60

61

9 €Oz | MJ sirew penets

e Step 2: Insert a new line with the function "insert" of Excel (right click).

e Uver supies | Mmoo because this value is included in all pathways in cell C38
39 Paste Special...
40 Inzert...
41
L7l Feedstock is a re; Delete.. Quantity of product Calculated emissions
43 Yield Clear Coptents Emissions per MJ straw pellets
14| Straw [ 1,00 Miarm f Mdzrey 9Co; 9 CH, L] 9C0z 0

& Quick Analysis

_ Filter 13
ilter Result g COspqd M siray peseis 0,00
Sort 3
50 FEIN R Rt L7 nsert Comment Quantity of product Calculated emissions Info
51 Yield B Format Cells.. I . Emissions per MJ straw pellets per kg straw bales
52 Straw bales X [ N —— 0,98 MJ sy caies:  Mdsra, mgee gCO: o CH, g N-O 9C0z o
52 Moisture content Pick From Drop-down List... [ 0,068 Kzumn coemMsrmy pmses
54 Define Name...
55 Energy consump
%5 | Diesel &) Hyperlink... I . 1,087 0,00" 0,00 1,09
s7] [ i
= — r ar r

=5 CH,and N0 emiss R ) tion) 0,00 0,00 0,00] 0,01
59 Anal =110 -] A p "% B Total” 1,097 0,00" 0,00 1,10
Gl = - LET L0 0 e
o I T = VAW LT
62

e Step 3: Fill in the line with the name of the input (column B), the unit used (column D), and the quantity used
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(column C). Please check that the name of the added input is the same as in the table of the "standard value"
sheet. Also verify that you use the same unit as existing inputs.

Calculated emissions Info

51 Yield Emissions per M.J straw pellets per kg straw b
sz |  Straw bales 0,98 My coves | M sz, g 0,98 M 5y nms | MJ 20, e gCo; gCH, gN;0 9€0;
53 Moisture content 13,5% D,D'BB‘ (|| | F——

55 Energy consumption

Result g COuuqd M giray penets

e Step 4: On the same line, add the calculation formulas in columns I, J and K according to the unit in which the
GHG emission coefficients are expressed (per kg or per MJ). The formula can be copied/pasted from existing
input. When the formula is written or copied, please check that the proper cells have been used in the formula
and that units are consistent. The same work can be carried out in column N “info”.

Baling of straw i Calculated emissions
51 Yield Emissions per MJ straw pellets per kg straw b
<2 Straw balkes [ 0,98 M)z noves ! Mo e | u,gs'_msmm.ﬁj (AT gCo; g CH, a N0 0C0; . 0C0;
€3 Moisture content 13,5% I D‘DBSAkgS,,,mJM.ISm“.“
55 Energy consumption
55 | Diesel [ 0,0115" M f M=y naien " 1,087 — nall — B0
57| |Gasaline | 0,0030 [MJ f M 2eay poies " 028" 0,00] E50=745 3L OOKUR(ER57;Standard values1SCS9: 1
¢z CH, and N-0 emissions from use of diesel (forestry collection) : 0,00° : \ 'Em_f'-g- PRSI RS —— | ]
Total 137 0,00 0,00 138 [ 20.39]
60
61 Result 0 C0s.q ! MJsirsu posets 1,38

e Step 5: Check that the “Total” line is correctly taking into account the added input. For that, the sum in column
| to L must include the added line.

i Baling of straw Quantity of Calculated emissions Info

51 Yield Emissions per MJ straw pellets per kg straw b
52| Straw bales f 0,98 Mdzsmy s T Mz v 0,98 MY s | Mo, e gCo; o CH, gh:0 §C0: §C0;
53 Moisture content 13,5% 0‘065‘ . PN N F—-—"

54

55 Energy consumption

55 Diesel [ 0,015 MJ J M=z s i 16,10)
57 | Gasoline 0,0030 B f Mzyoy s

13 CH, and N-0 emissions from use of diesel (forestry collection) il 0, Dﬂ"

59 =BUM{ 550 055) ] 000" 0,00

60 J )

SUM({number1; [number2
Rest O CUzq Tt

3.5 Adding a new input in a pathway

Adding a new input that does not yet exist in the BioGrace-1I calculation tool can be done by using the

two previous step-by-step tutorials.

You will first have to add a new standard value in the “User defined standard value”, then insert your new

input in the biofuel-pathway you are working on.
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4 Function 2: Using the tool to have details on default value
calculations
The BioGrace-Il tool makes transparent how the default values of the JRC report were calculated. For

each pathway of production, a dedicated Excel sheet presents the details of the default value calculations.

The list of the pathways can be found in the “Directory” sheet with links to each pathway Excel sheet. All

calculations are presented step by step, following the well to wheel approach.

Looking in detail at a calculation sheet gives a lot of information on how the calculations were made and
on how the EC reports methodology was applied. For instance and without being exhaustive, you can find

detailed information on the following issues:

e Which steps and inputs have been taken into account in the JRC report default value

calculations:

o The different steps encompassed and the way they are modelled (e.g. has the transport of

bagasse pellets been taken into account in the JRC report default value?);

o All the different inputs taken into account for the calculation (and conversely, one can

deduct the inputs not taken into account);

e Input quantities taken into account, for instance yields (for cultivation and processing steps),
energy consumption, chemical consumption, distance, etc. It is possible to click on each cell in
order to see if the number is a raw data figure or if it is a calculated value (the formula is then

visible) ;

e Standard values used for calculating default values, like LHV, the GHG emission for

producing one MJ of natural gas, etc.;

e How energetic allocations are made (see the allocation module for this as well as the

calculation rules);

e How energy surplus is taken into account (see the energetic calculation in each pathway with

energy surplus for detail examples);
¢ Intermediate calculations, in column E, where all the yields are expressed;

e GHG emissions as calculated from the input numbers, in columns I, J and K, respectively for
CO,, CH4 and N.O:;
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e The difference between typical and default values: default values correspond to conservative
estimations of GHG emissions which are calculated by multiplying typical values by a factor (1.2
or 1.4 depending on the pathway considered). For more details please look at the “About” sheet
in the Excel tool or in box 3 of the Commission Staff Working Document [SWD(2014) 259];

e Specific emissions calculated in modules at the end of each Excel sheet: annualised emissions

from carbon stock changes caused by land use change, CO- storage, etc.
An overview box, summing up all the results, can be found at the beginning of each Excel sheet.

For most of the default values listed in the JRC report, the corresponding calculation in the BioGrace-1I

tool gives a result that comes very close (deviation less than 0.1 g CO2eq/MJ).
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5 Function 3: Creating a new pathway

The BioGrace-1I tool can also be used to set up new bioenergy production chains. This requires some

knowledge of Excel and a detailed observation of how calculations are made.

The present part cannot provide a comprehensive description of the process. However, a short tutorial is

provided below to highlight major steps:

33

Step 1: Copy an existing pathway and rename it. Choose the pathway that is the closest to yours.

Step 2: Erase all data in the white cells of column C. Erase the names of inputs and outputs in
column B when necessary. Make sure to keep the result overview box at the top of your pathway,
the “Overall yield per MJ input” in cell “C38” (see 2.4.3 Presentation of the “Values calculated
from complete pathway” box) and the 4 last generic modules (“Final conversion (CHs and N.O
emissions only)” -except for biogas or biomethane injection-, “Improved Agricultural
Management”, “CO, capture and replacement”/”CO, capture and geological storage”, and

“Consistency check™).

Step 3: The most important part is to define the frame of the new pathway, meaning the numbers
of steps, the allocations when needed, etc. This frame is to be translated in independent modules.
To add new lines, please use the “insert line” function of Excel by right clicking on the
appropriate line. Beware of adding allocation modules (when needed) right after the separation

step of the co-products.

Step 4: Fill in the new frame with appropriate inputs and outputs into column B, with the
associated input numbers in column C. The user of the tool needs to pay particular attention to the
units in which the input numbers are expressed. Units in column D have to be compatible with

the units of the standard value in the “standard value” sheet.

Step 5: Add new standard values if needed (for more detail, please refer to "adding new standard

value" part in the previous section "Adapting pathways").

Step 6: Adapt the formulas of the columns | to L when needed (see "adding a new input™ part in

previous section "Adapting pathways" for more details).
Step 7: Add, if necessary, add comments or intermediate calculations in columns F to H.

Step 8: Adapt all the summing cells from the allocation module, the consistency check module

and the “Values calculated from complete pathway” box.

Step 9: Adapt the overview results box to your new pathway by inserting lines and linking cells

to each name and results obtained.



6 Technical detail on specific issues

6.1 How to use the LUC sheet?

Land Use Changes (LUC) are to be taken into account in the GHG calculation of your product. A LUC
occurs when the crop cultivation has a different carbon stock per hectare than a reference situation (e.g.
conversion of non-highly biodiverse grassland land into short rotation forest). The Annex | point 9 of the
COM(2010)11 refers to the methodology described in the "Commission Decision of 10 June 2010 on
guidelines for the calculation of land use carbon stocks for the purpose of Annex V of Directive

2009/28/EC" to determine when and how to take these carbon changes into account.

A dedicated module is available in the BioGrace-II tool near the bottom of each pathway. It will collect
the emissions caused by carbon stock changes from the LUC sheet. Thus you will need to fill in this LUC
sheet to calculate your actual changes in carbon stock. A declared LUC for a pathway will apply to the

whole result of the pathway.

If you have several consignments with two different LUC values to be integrated (for instance one with
no LUC, and one with a conversion from grassland to short rotation forest), please use a separate copy of
the BioGrace GHG calculation tool to declare it. The tool has been designed with a single LUC sheet

that doesn't enable calculating simultaneously two or more GHG values with different LUC values.

Step by step tutorial:

If you need to take into account a Land Use Change for a pathway (for instance it is not the case when the energy carrier
is a residue), please apply the following steps:

e Step 1: In the pathway you are studying, answer "yes" to the question "Does land use change occur?" of the
LUC module. For that, use the checkbox list next to the question. Make sure that “macro” is authorised to
operate (this is the case when the text in the LUC module changes into the appearance of the figure below).

e Step 2: Value and text called from the LUC Excel sheet then appear.
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1

Pl Production of electricity andior heat, or cooling from Wo0d chips from Short rotation forestry

3
ilid | and use change, including bonus for production on non-agriculture or degraded land
103 [N N Land use change
104 From: Cooltemperate - Wet ; Grassland ; - ; No il ; High with manun
105 Does land use change occur? | yes <
106 Goto To : Cooltemperate - Wet ; Perennial crops (poplar / willow) ; - ; -
107 sheet "LUC" SE
108 to calculate the land use change Emissions per M.
109 g CO; g
110 Resulting land use change -0,59 ton CO; ha™ year” 270 |
111
112
113 Bonus (eB) O‘gCO;mrMJm, 0,00 |
114
115

e Step 3: Go to the LUC sheet. You will there find a framework for calculating the carbon stock changes from
reference situation to actual utilisation. The annual GHG emissions that need to be added to your pathway will
be calculated from that.

e Step 4: Select the type of calculation you want to use. Three kinds of calculation are possible according to the
type of the soil and the information collected:

e  With mineral soils using the default values listed in de tables "Commission Decision of 10 June 2010 on
guidelines for the calculation of land use carbon stocks for the purpose of Annex V of Directive
2009/28/EC" (called default calculation with mineral soils),

e If you have your own value for carbon stocks calculated according to the guidelines in the same
Commission Decision (called actual calculation),

e With organic soils, default values do not exist for the whole formula, so a mix of default and actual
calculation can be used according to the guidelines in the same Commission Decision (called Organic
soils calculation)

nw.biograce.net Carfursbed by the 7 Eu

About Directory

Calculation of direct land use change (LUC) Version 2 - for Testing
S0Cs, B Soil organic carbon [ton C / ha)
Fou B Land use factor reflecting the difference in soil organic carbon associated with the type of land use compared to the standard organic carbon [-]
Fuz B Management factor reflecting the difference in soil organic carbon associated with the principle management practice compared to the standard soil organic carbon [-]
F, B Input factor reflecting the difference in soil organic carbon associated with different levels of carbon input to soil compared to the standard soil organic carbon |-

|Ca\t:u\almn : Please choose your calculation type bellow, and then fil the adequate part of the questionnaire

o e e e o o e e Default with mineral soils In this case, please use the "Default calculation” module bellow.

In this case, you should use "Actual calculation” module because no predefined SOC values are given.
"Default calculation™ can help for C,o;. Transfer the C,., result in "Actual calculation” module.

Default with mineral soils

e Step 5: Default calculation with mineral soils: First, you need to have with you the “Commission Decision of
10 June 2010 on guidelines for the calculation of land use carbon stocks for the purpose of Annex V of
Directive 2009/28/EC" where all formula and data are available. In the part dedicated to default calculation, fill
the needed information and data in the white cells. These cells are not using a pre-defined list. You should refer
to the information given in column L to find the tables from the Commission decision. Please, use the same
wording than the one used in the communication paper of the Commission. Note that cells in light red are
automatically filled from other cells. For that, begin by filling the “actual land use” part. In the bellow example,
the actual land use is a perennial crop (such as poplar or willow). Default values provided in the Commission
Decision paragraph 8, have been used for the estimation of Cyeg both for the actual and the reference land use.

In this case, you should use "Actual calculation” module for both C..; and SOC.
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1

2

45
50
51
52
53
54
55
56

=

1

z Calculation of direct land use change (LUC})

r

33 Actual land use Reference land use

34

25 Climate region |Cool temperate - Wet |

35 Vegetation/crop (land uze) |Perennia| crops (poplar / willow) | Grassland

37

33 Above and below ground vegetation

39 Ecolegical zone (if relevant) - There are two w
40 Continent (if relevant) - - O YOoU can use

N

- or you should ¢
» Cues 43,2\ ton C/ha ] TreiE module right to t

42

43 | Carbon stock in mineral soil

44 Climate region _ Determine using
45 Soiltype |High activity clay Determine using
46 Soil management | No till Mo till Determing using
47 Input | Medium |High wiith manure | Determine using
48

49 S0C ﬂ ton C/ha r 95 tonC/ha Loop up in Table
50 Fuu 0,89 059 Look up in Table:

e The resulting LUC is calculated right below this part by applying the RED methodology. A negative value

shows an increase in the carbon stock from the reference situation.

Calculation of direct land use change (LUC)

r

SOCr 53( ton C/ha 85 tonC/ha Loop up in Table
Fu 0,69 0,69 Look up in Table
Fua 1,15 1,15 Look up in Table
F, 1 1,44 Look up in Table
Resulting carbon stock CS_.\=' 1186 tonC/ha CSR=' 1154 tonC/ha
Resulting land use change 8= " -0,59 ton CO, ha'' year’ Please, note tha

e Step 5: Actual calculation: Fill in the white cells of the “Actual calculation” part. You should refer to the

information required in column B, and to information given in column L. First, general references for your
actual value should be added in order to keep track of the source and quality of these data. In case of methods
other than measurements, you should confirm that climate, soil type, etc, are taken into account. If this is not the
case, you cannot use your actual data. At last, add the actual Carbon stock in soils (SOC) and carbon contained
in vegetation (Cveg) for actual and reference uses. The formula from the RED methodology is then used to get
the annual carbon changes.
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1

1

g Calculation of direct land use change (LUC)

g2 Type of data use
53 More detail information Example : If model : name of
64 If measurements
G5 For all : details ab
66

67

68

59 Organic soils
70 For organic soils, refer to paragraph 4.2 of the guidelines published by the Commission (see above for the link). Where carbon stock affected by soil drainac
71 the basic methodology described by IPCC starting from the equation 2.26 on page 2.35 of  hitpufwww ipcc-nggip.iges. or.ip/public/2005glpdfi4 Volumed
T2

73 [ using data from other methods than measurements :

74 | Please confirm that they take into account :

75 climate

75 s0il type

77 land cover

78 land management and inputs.

79

a0 Resulting carbon stock in soils S0C, = ton C/ha S0C;= ton C/ha Please, fill these ¢
a1 Resulting carbon stock in vegetation = ton C / ha Chags= ton C/ ha Plzaze, fill these ¢
g2 CS,= 0,0 ton C/ha CS;= 0,0 tonC/ha

g3 Resulting land use change = 4 0,0 ton CO; ha” year™ Please, note that

Step 6: Organic soils calculation: for organic soil, actual calculations must be made for the evaluation of the
SOC, but actual calculations or default values can be used for the evaluation of Cyec.

Step 7: Check in the last line that the proper value is called. If this is not the case, get back to step 4 and choose
the appropriate calculation type.

|LI.IC : value that will be used in calculations @ "Dption 1. Default calculation (no actual and acurate data are ¢ -0,59 ton CO, ha” year”!

Step 8: Check in the bioenergy production pathway where you need to declare a Land Use Change that the
LUC value is there. Please, also check that no Improved agricultural management is declared in the module
right below (See the next section for more information).
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Pl Production of electricity andior heat, or cooling from Wo0d chips from Short rotation forestry

3
ilid | and use change, including bonus for production on non-agriculture or degraded land

103 e ¥ Land use change

104 From: Cooltemperate - Wet ; Grassland ; - ; No il ; High with manun
105 Does land use change occur? | yes 2

106 Goto To : Cooltemperate - Wet ; Perennial crops (poplar / willow) ; - ; -
107 sheet "LUC" SE

108 to calculate the land use change Emissions per M.
109 == == - e e o e o Em o e o E e o = e - g CO; g
110 | Resulting land use change -0,59 ton CO; ha™ year” 1 270 |
il Lot s o o -

112

113 Bonus (eB) 0 g €Oz e/ Mz 0,00 |

114
115

6.2 How to use the Escasheet?

The Esa sheet is to be used when the user wants to claim increased carbon stock in soils because of

improved agricultural practices like no tillage, reduced tillage, increased residue incorporation, etc.

This Excel sheet is built on the same model than the LUC sheet. The same steps are needed to use it.

Please have a look at the LUC section to have a step-by-step tutorial.

The main difference comes from the fact that only carbon stock in soil is taken into account. Please also
note that esca has a different sign than e;: a positive esca means that carbon stocks are improving in your
soil, and thus that the GHG result of the pathway should decrease, whereas a positive e; means carbon
stock losses. This difference comes from the formula of box 2 of the EC report [SWD(2014) 259] that
defines esxa has a carbon stock accumulation from which the feedstock produced should take some

advantages.

Please note that if you have also a change in the above ground carbon stock due to a change in land use
type, then you should use the LUC sheet. Do not use Esca Sheet if a land use change is also declared for

the same final energy.

6.3 How to use the N20 emissions GNOC sheet?

The sheet “N2O emissions GNOC” should be used to estimate N.O field emissions for all the types of

crops available in the GNOC (see the list of crops in the online tool - http://gnoc.jrc.ec.europa.eu).
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This sheet is not meant to make any calculation, but to gather all information that has been used to make
the calculations. These calculations must be done directly on the website (see Figure 1 below) and used in

the cultivation module of the pathway after making a unit conversion (see 2.4.9).

c D E F G H | J K L M N

www.hiograce.net Co-tunsed oy tha Intnligent Ergegy Eu
L Programme of e Eurcessan Urion

Version 3.0.2 - draft in prog

1
Pl Calculation of N20 field emissions with the Global Nitrous Oxide Calculator (GNOC)
5 The calculation of N20 field emission
4

Please note!
6 For the calculation of the N.O field emissions the GNOC model has to be used for all crops that are listed in the model. Only for those crops net listed in the model, the IPCC methodology may be used.
7 1) Go to the GNOC model (hitp://gnoc.jrc.ec.europa.ew) and check whether your crop is included.
8 2} If your crop is included, calculate the field emissions and enter the value in the spreadsheet. To assist the verification of your calculation enter the data below that are asked for in GNOC.
9 3} If your crop is not included, use the sheet M20 emissicns IPCC

12 Information needed in GNOC

13

14 The GNOC model can be found at hitp://gnoc.jrc.ec.europa. ew/

15 When using this GHG calculation tool, the BioGrace
16 Coordinates of place (x; y) x These coordinates can be copied from GNOC after urules must be respected. The rules are included
17 ¥ selecting the place of the cultivation on the interactive map (containing the complete tool) and alzo at www.Biot
1g | Crop

19 Soil type Please copy the information (as used in GNOC) to this sheet

20 Irrigation as to allow a verifier to check your calculation

21 Fresh yield kg ha™ year?

2 Synthetic N-fertilizer (kg N} kg N ha' year?

23| Manure kg N ha' year”

24

25
26 Result from GNOC model to be used in BioGrace Excel tool
27

The GNOC evaluates direct and indirect N2O field emissions combining IPCC (2006) TIER 1 and 2
approaches and the statistical model developed by Stehfest and Bouwman (2006) for direct emissions

from mineral and organic fertilizers.

To use this model, the minimum information required is (see Figure 1): the location of the field or forest,
the type of soil (organic / mineral), the use of irrigation, the fresh yield, and the amount of synthetic and
organic N-fertilizers used. For actual calculations, more specific information can be used regarding the
following parameters: environmental parameters, crop residue parameters, conversion factors. For more

detail on the GNOC and its calculations, please refer to the GNOC website, and its online tool manual.

39



European
Commission
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x| Y (i ]
Select/Insert Parameters
Crop Barley E|
Soil Type mingral [« | o
Irrigation no [« | €k
Fresh Yield [kg ha™) i ]
Mineral Fertilizer Fsy [kg N ha™] (i )
Manure Foy [kg N ha™] i)
Show/change GNOC default values GUUSIE

Figure 1: screenshot of the homepage GNOC website (http://gnoc.jrc.ec.europa.eu)

Once the user has provided all relevant information, the website provides the result total N,O emissions
(see figure below). Note that the calculation gives results in kilogram N (as part of N.O) per hectare
per year. These are converted into the unit ""kilogram N,O per hectare per year' as this unit is used
throughout this Excel tool. Therefore you should take the result (2.2523 in the example below) and
multiply it by 1.53743* to get the result in the proper unit (which is kg N.O/hectare) to report in your
pathway.

S -

Show/change GNOC default values

Result: Total N20 Emissions

Location ID 2147 - 500 o

Country name FRAMCE (i)
el B e it e B e I
I Total soil N20 emmissions [kg Mz0-N ha'] |2.2523 (i ) I

Total soil N20 emmissions [g COzeq MI  agg] |7-1726 (i)

Result details - values are given in [kg N20-N ha'] unles

Mirect Ma0 smiscinns frnm fertilizer annlicatinn M=Mre. =

4 44/28=1.57143 kg N20/(kg N in N20)
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6.4 How to use the N20 emissions IPCC sheet?

For crops that are not covered by the GNOC, a specific module in the sheet “N2O emissions IPCC” is

dedicated to this calculation.

The sheet “N,O emissions IPCC” of the BioGrace-II tool follows IPCC guidelines 2006 for N,O emission
calculation as explained in chapter 11 “N20 emissions from managed soils and CO, emissions from lime
and urea application” (see the “BioGrace-1l Calculation Rules” document for specific recommendations
about the use of this method). At the beginning of the “N,O emissions IPCC” module, a short
introduction presents the methodology used with the additional hypothesis used in JRC calculations that
have been incorporated in the module. This module details the calculation of the three N.0 emission
sources that occur during the agricultural step: direct N,O emissions from the field, indirect N.O

emissions due to leaching and runoff and indirect N>O emissions due to NHs; and NOx volatilization.

Step by step example:

For field NoO emissions calculations for a pathway, please apply the following steps:

e Step 1: Choose the name of the crop and the general information about your pathway in the Crop data box.
You can choose between 3 different crops (Eucalyptus, Poplar, Corn/maize whole crop) or add crops (see
step 2).

Crop data.

Please enter the data for your crop in the blue cells
‘General information

Crop name| Crop Eucalyptus Poplar  Cor
Crop yield (fresh matter)| kg «/halyear LHV 19 18,5
Humidity (%)
Crop yield (dry matter) 0 kg amhalyear

Put "yes" when the crop is irrigated OR when rainfall in rainy season
Is the soil water saturation high 2|  Hot known (1) minus potential evaporation is higher than soil water holding
capacity. If not known, the average nitrate leakage will be applied.

(1) Pisiny s2sser period whensintal > 0.5° Pan Evaporation

e Step 2: To calculate NoO emissions for a crop that is not listed in Table 1, then enter the name of the crop
in Table 1 and fill in Table 4 of this module. More information on how to fill in Table 4 is available in
IPCC 2006 chapter 11, Table 11.2.

4] u v w X Y Zz A AB AC AD AE AF AG AH

33

34

35

36 Corn/maize whole 0,0060 1,00 HDIID #DIVID 0,2200 10,0070 HDVID #DIVID 16,90 IPCC 2008, chap 11
a7 New crop1

I8 New crop2

39 New crop3

40 New cropd

41 EQuATION 116

42 N FROM CROF RESIDUES AND FORAGE/FASTURE RENEWAL {TIER 1)
43 - |( rop rwar, — Areaburstp, o C; o Frac,

Feg=

|

e Step 3: In case of Land Use Changes (LUC) or modified management practices, then the “LUC” or “Esca”
sheets should be used to calculate the carbon loss and enter the value in cell D29. Go to sections 6.1 and
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6.2 of this manual to know how to use these sheets. When the Esca sheet is used to calculated C losses due
to change in agricultural management, please note that only when negative results are obtained, C losses
are actually occurring. In this case you should change the sign of the result and insert the obtained value in

cell D29.
27 Specific information in case of Land Use Change or modified management practices
===}
28 _Wh_atty_pe tilaniusichﬂgﬂs lt_’ Forest to arable Bd Use "arable to arable land” in case of modified practices
28 LCa_rbon_hss_due_to lﬂm u_se 2&@'%_%3_ ea' Please. calculate this value bv using the LUC sheet
30 or the E--.sheet for modified practices

e Step 4 - Calculation of direct N2O emissions from managed soils. Two more input data are needed for
direct N2O emissions calculations: the quantities of N synthetic fertilizer and N organic fertilizer applied.
Intermediate calculations are shown in Tables 2, 3, 4 and 5 and the total of direct N2O emissions are found
at the bottom of the box.

e Step 5 - Calculation of indirect N2O emissions from managed soils. Automatic calculations are made
using previous input data. Intermediate calculations for N.O indirect emissions due to NHz + NOXx
volatilization and leaching are shown in Tables 6 and 7 (resp.).

=g |Indirect N;O emissions from managed soils (Tier1) See Tables at right side of this sheet [ Tabies
80

&1 Fau

62 average min max Fon

83 Quantity of NH; volatiized(IPCC Tier 1): [ NH:_N (kg) 0,0 T Frac sas
54 Quantity of nitrate leaching (IPCC Tier 1): [ NO-_N (kg) 0,0 o0 T 00 FTaC aaze
&5 NH,&NO,
gz Emission factor for NH, volstiization (PCC Tier 1): | EF, (%) [ 0% 7 0% ' 50% |

67 Emission factor for Nitrate leaching (PCC Tier 1): | EF; (%) [ oms% 7 01w T 25% |

68 EFy

69 source : fror
70 kg N-O_N/halyear kg N O/halyear

71 N0 from ic ition of N volatilised:| N-O(ATD}N

e e —

73

e Step 6: The total N2O emissions are given in yellow at the bottom of the sheet.

B C D E F G H J

174 TOTAL N,O EMISSIONS (Direct + Indirect N,O) from managed soils (Tier1)

75

76 kg N-O_N/halyear kg N-O/hafyear

77 average min max average min max
ul

79 per kg dm

a0 per MJ of crop

81

82 Value to report in your pathway : r | 0,64 kg N.O/halyear 1 |
- =]

6.5 How to use the Final Conversion Only sheet?

This sheet should be used only by companies that buy ready to use energy carriers and transform it into

final energy. This sheet will allow them to calculate the GHG emission reduction.

In fact, there are 2 sheets available in the tool to calculate the GHG emission reduction, each one with a

specific use:

e “Final conv. Only” sheet: should be used by companies which produce no heat or only one type

of useful heat (i.e. all the useful heat produced has got the same temperature);

e  “Final conv. only (mult. heat)” sheet: should be used by companies which produce useful heat at

several temperature.
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Both sheets work in the same way. The following step by step example uses the “Final conv. Only” sheet

but is relevant for both.

To be able to use this sheet the companies should get information regarding the energy carriers they
bought (the methodology used for previous steps calculations, etc.) and information about the final energy

it will be transformed into.

Step by step example:
For GHG emissions calculations from a ready to use energy carrier, please apply the following steps:.

A B C 1] E F G H | J K

1

Calculation on final conversion

2

9

4+ |GHG emissions of biomass Results
S - Final energy
& Explanation CH, and N;O emissions at final ¢

This sheet can be used by the company that has bought the biomass energy carrier. Certain calculation rules apphy that
must be respected. These rules can be found in the document "BioGrace-ll calculation rules”™. The most important rules are: Electricity

1. The GHG value of the biomass energy carrier is either a default value or has been calculated using BioGrace-ll

Al resules i g £ - ,, pei

I I
I |
I I
I I
10|} 2. In case of an actual GHG calculation result, a verifier has verified the GHG calculations |
11 | 3. If the energy carrier was delivered at a harbour, the inland transport wia truck, ship or train has to be calculated and | factor results
12 I added to the GHG emizsions of the energy carrier. The calculation can be done on the corresponding calculation sheets | 50,5
13 in this tool by adapting the final transport step. | per MJ energy carrier
14 : 4. The emissions from final conversion shall either be included in the GHG calculation for the biomass energy carrier (in | 168,3
15 : which case cell C37 below can be set to "v'es”) or shall be added in this calculation (which is done automatically if cell per MJ electr.
18 I C37 is et to "MNo” and the values in cells C38, C39 and C40 are filled in according to the actual end use). I
17 5. The above claims 1., 2. and 3. can be substantiated by documentation such as delivery notes and verification I
18 I statements, which are accessible to the verifier which performs the verification of the calculation on this sheset. |
Il GHG emission of biomass feedstock ("energ i GHG emission reduction
ral Electricity Hg
22 |Type of energy carrier: give description [ 9% |
77

e Step 1: Provide information on the type of final energy carrier (give a small description) and the total GHG
emissions from all previous steps of the pathway.

Note: If the energy carriers (e.g. pellets or chips) arrive at a sea harbour, you will have to calculate the inland
transport via truck or ship. This can be done by using the corresponding pathway sheet (e.g. pellets from forestry
residues) and adapting the final transport step (e.g. transport of wood pellets). The resulting emissions per MJ

energy carrier have to be added to the GHG emissions that you received together with the energy carrier.
1Y | o o o e e e e e e e e e e e e e e e e e e e e e = = e
WMl GHG emission of biomass feedstock ("energ

GHG emission reduction

il | I Electricity Hg
22 || [Type of energy carrier: give description I [ 9% |
|
23 ||
2 || |GHG emission of energy carrier 50,00 g CO2 oo M anargy carmier I
) | :
B e e e e e e e e — —— e Y Y Y Y- Y Y Y Y Y o I

e Step 2: Fill in the “General settings” box. In this box the user should provide information on the final
energy produced: the main type of output, and the process efficiency associated with the final conversion of
the pathway.
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2z General settings
23

24 . Conversion efficiencies When using this Gt
25 [ Electricity Electrical efficiency 25,00 rules must be re
25 [ Heat (containing the com
o7 [ Cocling

28 [ Electricity and ezt

29

e Step 3: Fill in the “CH4 and N20 emissions” box. In this box the user should provide further information
on the type of final energy carrier, and on the type of end conversion so that CHs and N>O emissions
related to final conversion can be estimated. Then the user can decide to use default values “D” or actual
calculations “A”. For actual calculations, the emission factors related to certain combinations of fuel used
and type of end conversion are provided in the tool. If, after filling the box, the value in cell L45 is an error
(#N/A), then it means that no emission factor is provided for this process. Then the user can either decide
to use a default value “D” or to provide his own estimation from a reliable source that should be
mentioned.

37 |[Emissions from final conversion

Final conversion (CH; and N2O emissions only) Actual?
40 Combustion emissions already included No default
41 Type of fuel used in end conversion Wood chip h
42 Type of end conversion Boiler

Include following emissions 'CHxi and N20 emissions from Wood chip Boiler | D,D'D" D,D'DV 0,00

(are the combustion emissions already included in the result given in cell D23)
g Co; g CH, g N0 9C0;

A

LS MN20 emissions IPCC N20 emissians GNOC Bg-co-dig_actual Bri-co-dig_actual Co-dig_default Calculate efficiencies Final conv. oIty
e Step 4: The total GHG emission reductions are given at the bottom of the results box.
Results

Final energy
CH, and N.O emissions at final conversion

05 900z / Moy e
Electricity Heat
Al resales i1 g O ., perMias indicated

Allocation Allocated Allocation Allocated

factor results factor results

245 51,5% 26,0

per MJ energy carrier  per I energy carrier

97,9 L
per MJ electr. per WJ heat

4
~

______________ -
I GHG emission reduction
Electricity Heat |
1 Lo | [ 51% ] I
I Cooling
G 1
e e = = === - = -

6.6 How to use the Co-digestion sheets?

There are 3 sheets in the tool for the calculation of GHG emissions related to co-digestion of biomass:

e Co-dig_default sheet can only be used for the purpose of calculating a new default value for the
production of biogas or biomethane from codigestion of a combination of the following

substrates (maize, wet manure and biowaste);

e Bg-co-dig_actual sheet can be used to calculate actual GHG emissions for the production of

electricity and/or heat, or cooling from biogas from a combination of any biomass;
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e Bm-co-dig_actual sheet can be used to calculate actual GHG emissions for the production of

electricity and/or heat, or cooling from biomethane from a combination of any biomass.

6.6.1 How to use the Co-dig_default sheet?
This sheet can only be used for the calculation of default values. For more information on the calculation
rules related to this sheet, please have a look at the BioGrace-1l calculation rules. A step by step

description of the use of this sheet is presented in the table below.

Step by step description of the use of this sheet:

e Step 1- Fill in the description of the process: the description includes 3 types of information: the final
energy carrier, the type and origin of the energy used in digestion (relevant if “biogas” has been chosen as
final energy carrier) or the upgrade process (relevant if “biomethane” has been chosen as final energy

carrier), and the type of digestate storage.

A B | 5 | D E F G
LY

11 Combination of default GHG values for codigestion
12

13 Feedstocktype Maize Vet manure Biowaste
E Final energy carrier |Ei_0 a5 1~ !

15 |Energy provision in digestion Electricity and heat from CHP !

47 |Digestate storage Closed digestate -:

A B c D E F G
¥ I e e e I I I e e I I e e e e e e e e e e I I I e e -
25 Actual feedstock share 1
I
26 Share (M) 10000 20000 5000 Kyt mass 1
27 1 Moisture content 65% B5% 62% %o

28
29 Calculated value
r

30 Feedstock share in energy content (S) 55,11% " 19,68%. " 2521% %

3
32 Calculated emission factor g CO: ., per MJ biogas

e Step 3- In case of biogas as final energy carrier; fill in the “General settings” box. In this box the user
should provide information on the final energy produced: the main type of output, and the process
efficiency associated with the final conversion of the pathway.

2 General settings (only for biogas pathways)

7
38 Conversion efficiencies When 1
35 [ Electricity Electrical efficiency rules r
40 [ Heat Thermal efficiency {contair
41 [ Cooling {inchuding heat and/ or electricing

43 | |[=) Blectricityand heat Temp of useful heat (*C}

e Step 4: The total GHG emission reductions are given in the results box.
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6.6.2 How to use the Bg-co-dig_actual and Bm-co-dig_actual sheets?
These sheets are built in the same way as other pathways for the production of biogas or biomethane,
except that they are especially designed to calculate actual GHG emissions from the digestion of several

feedstocks.

Therefore, the step by step description below will focus on the first steps of these sheets for calculation of

GHG emissions from upstream and from transport of substrates.

Step by step description of the use of this sheet:

e Step 1: Describe the upstream GHG emissions related to non-waste feedstock: the description includes
5 types of information: the type of substrate, the amount of substrate, the upstream GHG emissions per kg
of substrate, the moisture content, and the LHV.

A B C D E F G H | J K L
39
a0
41
42 _Upstream emissions (cultivation or point of generation of wasteiresidue) . _ _ _ _ _
sl Totel amount Upstream emissions moisture  LHV, | Total amount Feedstock share Upstream emissions.
B | Type of substrate KQyes | yEET g CO2 oo/ Ky content  WJ/ kg, 1 MJ ! year % (energy basis) g CO- oo/ W
45 . 0 ¥ %DV ¥ 0,0000
s 1 0 " RN T 0,0000
47| B I 0 T #DIVIO " 0,0000
43 B ] Y #DIVID! Y 0,0000
a0l | 0 T EDNI0 ™ 0.0000
50 | : | ] : #DIVID! : 0,0000
51 0 #ONIO 0,0000
s2 | | 0 " #DMIO " 0,0000
53 : I 0 : #DIVIO! : 0,0000
54 0 #ONIO 0,0000
=l Totallout. o o e e e o e DK ¥BET o o o o e e | 0 MJ/year
SE p o e e e e e e o e e e e e e e -
57 r Manure credit (only for manure share) 1
58 Totel amount ma moisture LHVy, Tptalamou Feedstock share |Manure credit (per MJ manure)
s9 | Ky / yEar content W/ kgo, MJ/year % (energy basis) | gCOy g CH, g N:O | g CO;
60| | CH, and N;0 emission credits for manure | :: ] r H#DIVIO r 0,00 r -1,47 r -U.U3r 4505
61| == mm mm o m m em em e em em e e e e e e e e
&2 Total up: issi i ing credit)
63 Average upstream emigzions (per MJ input) " #Dvio 00z / M
54 Average upstream emissions (per MJ biogas) " D g COzeg / Mlgiges
65 e R B B R B e e R e R —
55 | Biogas yield 1
67 Overall biogas yield MJ Biogas / year 1
(=] Specific bicgas yield T #DVID WJ Biogas / MJ input -
G =SS e Em__—_——_———————_——— =
70 Result 9 CO02pq | MJgiges #DIVIO!

e Step 2: Calculate the CH4 and N20 emission credits for the use of manure, if relevant (see figure above).
e Step 3: Provide the overall biogas yield (see figure above).

e Step 4: Provide information related to the transport of all substrates (even for waste biomass). Select the
most convenient truck type from the dropdown list and specify the distance of transport (in km).
A B C D E F G H | J K L

ggm T T T T ==== Totelamount™ ~ Totalamount — f?pe?ftru_ck ________ TFans_purr _ﬁnsﬁﬂﬁnisgi'uns_ -

|
TDI Type of substrate kg / year MJ / year Select truck type from dropdown list distance (km) g CO; ../ year 1
7i] 0 0 o Truck (40 ton) for manure (Diesel) 0,0
72 o o o Truck (40 ton) for dry product (Diesel) 0,0 1
TBI 0 ‘ 0 ‘ i} 00 1
o] o0 0 i} 0,0
1 o S s e |
82 Total emizsions (per year) 0,0 g CO; .o/ year
83 Average transport emizsions (per MJ input) H#OMIDE g COzeg / M
24 Average transport emizsions (per MJ biogas) #OMIME g COzeg / Ml piges
85
86 Result 0 €Oz g/ MJziges #DIVIO!

e Step 4. Complete the rest of the sheet like for any other pathway for the production of biogas and

46




0 EBC I

biomethane.

6.7 How to use the Calculate efficiencies sheet?

This sheet aims at providing information on the thermal and/or electrical efficiency for the use of boilers
or CHP. This information is needed to fill in the “General settings” box (see paragraph 2.4.2) and process
modules whenever a boiler or a CHP is used in the process. In case calculations are made for verification
and declaration, if several boilers or CHP are used in the pathways, this sheet should be duplicated to
keep a record of the calculations made for each boiler and/or CHP. This will help the work of verification

of calculations.

For more information on the calculation rules related to this sheet, please have a look at the document
BioGrace-II calculation rules. A step by step description of the use of this sheet is presented in the table
below.

Step by step description of the use of this sheet:

e Step 1- Fill in the description of the annual input: the description includes 4 types of information: the
type of input fuels, the weighted average low heating value, the amount of fuel, and its water content. The
amount of energy (in MWh) is then automatically calculated.

5 Calculate efficiencies

3
< Annual input
Lower heating value Mass percentage of
5 (on dry basis) Amount water Energy
] - e - - = = = == JMlkgl - - - - Joo] - - - - - o [3] — — — —  [MWh]
7 I [pellets 18,0 1000 10% I 4500
2 I SRF wood chips 19,0 2000 50% il 8278
9 | Fossil fuel [oil) 36,0 500 0% "l 5000
T 1 I .
11 L
12 L
13 L
14 il
15 il
16 r
17
18 MWh
19 Total annual input of fuel
20

e Step 2- Fill in the description of the annual output: To calculate the net electricity and/or heat produced,
information on the gross energy production, internal use of energy and energy losses must be provided. For
calculating the efficiency for heat production information on the average heat quality (in °C) should also be
given.
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Annual output

Total nett heat production

Gross electricity production Internal usage electricity Electricity losses Net electricity production
——————— L A ) e | | 1 [MWWh]
3000 100 5 | 1l 2895 |
|
Gross heat production Internal usage heat Heat loszes Heat guality (a‘.rerage}l Net heat production
[MWh] [MWWh] [MWh] c] , [MWh]
6000 500 50 00 T 550
600 0 6 170 7 594
500 0 5 250 IF 495
270 0 3 300 17 267
__________________________________ J
[MWh]
[ 5806

23
24
5

2
28
28

30

31
32
33

e Step 3- Report results in the pathways: The results (efficiency of electricity and/or of heat) are
automatically calculated and provided at the bottom of the sheet. This information as well as the heat

quality should be reported in the relevant pathway.

E f

Mz 'Efﬂu:iency heat (170°C)
M. Efficiency heat (250°C)
M 'Efﬂciency heat (300°C)

[ T T T ']
Total efficiency 656

19,6 i (average)
T T T T e 100
40 170
33 250
L 1,8 300
461 \

6.8 Declaring the 29g Bonus

If you are carrying out your own calculation and that your land enters into one of the two categories of
land described in point 8, of annex | of the COM(2010)11, you can add an extra bonus of 29 g eCO2/MJ

to your pathway.

Within the BioGrace tool, this bonus has to be added in the Land Use Change module, as shown in the

picture bellow.
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5 Land use change, including bonus for production on non-agriculture or degraded land

287 -9 N Land use change

288

289 Does land use change occur? | ™ hd

290

291 _

292 Emissions per MJ Wood pellets

293 g Co; g CH, g N0 g0 o
254 Resulting land use change 0,00 ton CO; ha™ year™ 0,00 0,00 0,00 0,00
295 0,00
296 o s omm e e s s s e e

297 I—ETSEE}I EB‘Lg CO:M 2”"’2’“"“ -25,00 0,00 0,00 -25,00
298 -29,00
299

300 Result g C0: . | Mdyood prisis -29,00
anm
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7 Glossary

To use the tool, several terms have to be clearly defined. Some of these definitions are based on the
directive 2009/28/EC.

Standard value: data needed to convert input numbers (given in kg, kWh, etc) into GHG emissions.
Examples are Lower Heating Values and values to convert 1 kg N-fertiliser or 1 MJ of natural gas into

CO,, CH4 and N2O emissions. They are sometime also called "conversion factors".

Default values: default values are the GHG emissions given in the JRC report. There are step by step
default values and one global value for the whole pathway. They are derived from the typical value by
adding an extra 20% or 40% of energy consumption during the process stage and transport steps,
depending on the pathway used. They may be used instead of actual values under certain circumstances

defined in the EC reports.
FQD: Fuel Quality Directive, or Directive 2009/30/EC is the Directive amending Directive 98/70/EC as

regards the specification of petrol, diesel, gas-oil and introducing a mechanism to monitor and reduce
greenhouse gas emissions and amending Council Directive 1999/32/EC as regards the specification of

fuel used by inland waterway vessels and repealing Directive 93/12/EEC.

Input numbers: information on the itineraries of cultivation, industrial processes, yields, etc. The input
numbers are the values in the white cells in the BioGrace-Il GHG calculation tool. In all these cells,

actual input numbers can be given to calculate an actual GHG value.

Starting values: the input numbers that are in the BioGrace-Il GHG calculation tool when it is
downloaded and opened. These numbers were provided by the JRC consortium for calculating the RED

default values of the Directive.

RED: Renewable Energy Directive, or Directive 2009/28/EC is the “Directive on the promotion and the

use of energy from renewable energy sources”.
GHG: Greenhouse gases, responsible for global warming.
LHV: Lower heating value

LUC: Land Use Changes. This term refers to the GHG emissions linked with a change in the carbon
stock because of changes in the use of the land. An Excel sheet called the LUC Excel sheet provides

information on how assessing them.

SWD: Staff Working Document or SWD(2014) 259 “State of play on the sustainability of solid and
gaseous biomass used for electricity, heating and cooling in the EU”, updates the values defined in the

COM(2010)11 to account for the technical and market developments in the bioenergy sector.
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