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1. Presentation of the BioGrace Project
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2. Background of GHG calculations
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- Some comments before starting

- o Course is interactive:

: - Questions and discussions most welcome !
- Examples and exercises are important !

e Course focuses on verifying actual GHG calculations:
- How to approve or disapprove with calculations?
- Checking of data sources is not included

- o Course focuses on the BioGrace Il tool

Slide 6 ¢ GHG calculation course for verifier trainers www.biograce.net
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- Relevant documents

- o \Verification of actual GHG calculations can only
be done if the verifier knows the requirements

- from the European Commission (COM(2010)11,
SWD(2014)259)

- (from the voluntary scheme under which the verification
IS to take place)

: o Please note that the content of the EC reports and staff
: working documents are not binding

Slide 7 GHG calculation course for verifier trainers www.biograce.net
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Relevant documents

1. Report on sustainability criteria for solid and gaseous biomass
COM (2010)11

e EUROPEAN COMMISSION
%

R
#

*
e

Brussels, 25.2.2010
COM(2010)11 final

REPORT FROM THE COMMISSION TO THE COUNCIL AND THE EUROPEAN
PARLIAMENT

on sustainability requirements for the use of solid and gaseous biomass sources in

electricity, heating and cooling

SEC(2010) 65 final
SEC(2010) 66 final

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2010:0011 : ElN«=NiIPD F
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- Relevant documents

- 1. Report on sustainability criteria for solid and gaseous biomass
. COM (2010)11

- o« RED obliges Commission to report on sustainability
requirements for energy uses of biomass other than biofuels
(i.e. solid and gaseous fuels in electricity, heating and cooling)

- o No binding criteria at EU level but recommendation to Member
States on the development of their sustainability schemes
(based on RED criteria)

- o Proposal of an adapted GHG calculation methodology
(Annex 1)

Slide 9 ¢ GHG calculation course for verifier trainers www.biograce.net
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Relevant documents

2. Commission Staff Working Document (SWD(2014)259):.
State of play on the sustainability criteria of solid and gaseous
biomass

EUROPEAN
COMMISSION

Brussels, 28.7.2014
SWD(2014) 259 final

COMMISSION STAFF WORKING DOCUMENT

State of play on the sustainability of solid and gaseous biomass used for electricity,
heating and cooling in the EU

http://ec.europa.eu/energy/renewables/bioenergy/doc/2014 biomass state of play .pdf

Slide 10
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- Relevant documents

: 2. Commission Staff Working Document (SWD(2014) 259)

- o Increased demand and pressure towards Commission to take
additional action related to sustainability at EU level

— from the public, the Council and the Parliament

- o SWD is to review the state of play of the sustainability of solid
and gaseous biomass for electricity, heating and cooling

e Lists methodological adaptations compared to COM(2010)11
(box 2)

- o Updated default values calculated by JRC

Slide 11 2 GHG calculation course for verifier trainers www.biograce.net
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Relevant documents

3. JRC report on solid and gaseous pathways
Input values and GHG emissions

JRC SCIENCE AND POLICY REPORTS

Solid and gaseous bioenergy pathways:
input values and GHG emissions

https://ec.europa.eu/jrc/sites/default/files/eur26696 online final v3.pdf

www.hiograce.net
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- Relevant documents

- 3. JRC report on solid and gaseous pathways

- o Describes the assumptions made by JRC when calculating
default and typical GHG emissions for solid and gaseous

. bioenergy pathways
- o Gives the results of the calculations in terms of typical and
default GHG emission values

e Applies the methodology set in COM(2010)11 and
SWD(2014) 259

Slide 13 ¢ GHG calculation course for verifier trainers www.biograce.net
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Sustainability criteria for solid biomass

e Only few countries have implemented some sort of
legally binding sustainability criteria for solid biomass

Counfry | Status Energy specific sustainability criteria

BE Adopted in 2007 Financial incentives linked to GHG savings. SFM requirements for
forest biomass

HU Adopted in 2010 SFM requirements for forest biomass

1T Adopted in 2012 Minimum GHG saving threshold for forest biomass

UK Adopted in 2013 Minimum GHG saving threshold for solid and gaseous biomass. land
use criteria for agricultural biomass. timber standard for woodfuel for
heat and electricity

NL Planned for end of 2014 | GHG saving performance,. forest carbon stock and ILUC impacts

National sustainability criteria for biomass used in heat and electricity (SWD(2014)259)

e Other GHG calculation tools in the UK and in Wallonia

Slide 14 GHG calculation course for verifier trainers
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. Basics of actual GHG calculations

- o For making GHG calculations, you need:
- 1. Amethodology / rules

2. Data from the process,

such as yield of feedstock, input of fertilisers, efficiency of
conversion plant, natural gas and electricity input etc. etc.

3. Numbers/coefficients to convert data into GHG emissions
4. Data/numbers for the reference process

S e Important to understand:
- LCA studies can be complicated and time-consuming

- GHG calculations under EU legislation are to some extend
pragmatic, a number of assumptions have been made

Slide 15+
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Basics of actual GHG calculations

e 1. Methodology: COM(2010)11 and SWD(2014)259

scal™ Foes — Fc::rg'

----------------------------

&L

€€..s/ccr- VEry scarcely applied

v

e and e, : following the decision 2010/335/EU

v

€ecr €py €g = basic ,,disaggregated default values*
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Basics of actual GHG calculations

Direct land-use change

Cultivation

Transport raw material

Processing step 1

Transport intermediate product

Processing step 2

Bioenergy carrier

Final use

n"'"

IMII IJ r'|L "
L |' |'\. E 2
—— ot e..

s P roduction of electricity and/or e

Overview Results

Energy carrier (including emissions Frc
All results in

g CO2eq / MJ woog crips

Cultivation eg; e
Cultrvation of eucabyptus

SCa

L

Transport ey

ransport of wood chips

Emissions from the fuel in use ey
CH, and N0 emissions at final convers™
Land use change g
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. Basics of actual GHG calculations

- Methodology contains:

The functional unit: gram COz,eq per I\/IJbioenergy carrier

A rule that the default value is divided by the actual energy
conversion efficiency

A decision on how to deal with co-products:
 Electricity, heat, cooling: allocation based on exergy
» Others: allocation based on energy content

A rule that for anaerobic co-digestion of different

substrates, the mass-balance approach defined in the
RED and in the COM(2010)11 is suspended.

A rule that there is a bonus if manure is used for biogas /
biomethane production

- . www.biograce.n
Slide 18 « GHG calculation course for verifier trainers bog L
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. Basics of actual GHG calculations

- Methodology contains:
- Anapproach how to calculate e, and e,

- A bonus for biofuels from degraded and heavily
contaminated land (definition still to be given)

- Arule that wastes and residues are considered to have
zero emissions up to the process of their collection

- Emission values for reference systems (electricity, heat,
cooling)

Slide 19
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. Basics of actual GHG calculations

- o Methodology does not contain:
: - Values for emission coefficients
- A precision of “defined region” for electricity from the grid
- A statement on which small emissions can be neglected
e The communications (related to the RED) contain

some of these topics, however, communications are
non-binding

Slide 20 www.biograce.net
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. Basics of actual GHG calculations

- o For making GHG calculations, you need:
- 1. Ametho

Data from the process,
such as yield of feedstock, input of fertilisers, efficiency of
conversion plant, natural gas and electricity input etc. etc.

3. Numbers/Cco nto GHG emissions
4. Data/numbers for the reference process

" Important to understand:
- LCA studies can be complicated and time-consuming

- GHG calculations under EU legislation are to some extend
pragmatic, a number of assumptions have been made

Slide 21 www.biograce.net
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. Basics of actual GHG calculations

- 2. Data from the process
© e In this course further called “input data”

- « We have not been able to receive examples on how
companies collect such data and send them to verifiers

- o« We assume that verifiers need no training on how to
verify actual numbers delivered, such as

- amount of natural gas and electricity consumed in a
biofuel production plant over a given time span

- Yield of a crop and input of fertilisers, pesticides etc over a
given time span

_ : ww.biograce.net
Slide 22 7 GHG calculation course for verifier trainers - :
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. Basics of actual GHG calculations

- 3. Numbers/coefficients to convert data into GHG emissions

. o Are, for instance:

: - Emission coefficients (eg gram CO,/CH,/N,O per MJ natural gas)
- Lower heating values (MJ/kg)
- Densities (kgl/litre)
- Transport efficiencies (MJ;,, per ton per km)

- Emissions of CH, and N,O for boilers, CHP’s (gram per
MJ steam), trucks and ships (gram per ton per km)

‘o In GHG calculation tools these numbers/coefficients
are assumed to be “fixed” or “standard”

e In this course further called “standard values”

Slide 23 www.biograce.net
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Basics of actual GHG calculations

e |NPUL A3

e Standarag

"i | jon factors”)

ultivation of eucalyptus Quantity of product Calculated emissions
Yield Emissions per MJ wood pellets
Eucabyptus (SRC) year” 2 5E+05 Mlzzc ha” year™ g CO; g CH, g N0
Moisture content 1,000" MJ I M gmc, mpes

" N 1067" Kion coves wee ! Moo peses

Energy consumption
Diesel 1.45% MJ ha year” " 057 0,007 0,00
CH, and N;O emizsions fjom use of diesel (agricuture} (harvesting and cYipping) " u.lu-[?' u.lu-[?' ﬂlﬂ-ﬂ‘-
Agro chemicals
Synthetic N-fertiizer (kfl M) 228,2 kg M ha' year” " 345" 001" 0,00
Manure 0,0 kg N ha” year™ " o0,00" 0,00 0,00
CaO-fertilizer (calculathd a= kg Cad) 266 kg Ca0 ha year" " 0,08 0,007 0,00
K.O-fertiliser (kg ki) 182,6 kg K:0 ha” year” " 044" 0,007 0,00
P,0.-fertiliser (kg PIO.) 87,5 kg P.O. ha' year” " 040" 000" 0,00
Pesticides 1,6 kg ha” year™ " 0,087 0,008 0,00
Field CO. emizsions (acKification) 74,5 kg ha” year” " 0,37 0,00 0,00

e ts STANDARD VALUES

Seeds- eucalyp
Field N.(N\emiz=ions can be calculated in the gheet
NZ20 emiszions GHOC

S ——

parameter: GWP
unit: 9C0z./ @ 9CO kg gCHJkg gN O/
Total” 534" 0,01 0,02

Field N0 emis

Result [ h P L e —
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. Basics of actual GHG calculations

- 4. Data/numbers for the reference process

- o Are defined in SWD(2014) 259
. ~  Electricity: 186 g CO,qq / MJ

— Heat: 80 g COyh, / MJ

— Natural gas: 72 g COy / MJ

—  Cooling: 47 g CO,eq / MJ

- o Based on a marginal approach
— In COM(2010)11 the European average was used

Slide 25
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- Verification of GHG calculations

- When verifying actual calculations, a verifier
should check:

Methodology and rules

Input data

Conversion numbers (standard values)

Data/numbers for the reference process

The calculation itself

a ks~ wbdhPE

Slide 26 ¢ GHG calculation course for verifier trainers www.biograce.net
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[Directory of pathways

1 Wood chips from farest residues

2 Wood chips from short rotation coppice (Eucalyptus)

3 Wood chips from 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 kernel meal

Calculation of direct land use change (LUC)

Calculation of Improved Agricultural Management
Calculation of N,O field emissions according to IPCC Tier 1
Calculation of N,O 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

About

Standard values
User defined standard values
User specific calculations

ot oy e gt Enary Euesss
P anvre e Eogean Unch

About | Directory
Version 2.0.2 - draft in progress - December 2014

15 Pure plant oil from rapeseed

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

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

20 Waste cooking oil

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

INTELLIGENT ENERGY

,EUROPE [ |

* Includes all pathways for which a SWD default values exist
* One calculation sheet per pathway
 Easy directing to other sheets

GHG calculation course for verifier trainers



Version 1.0.6 - draft in

Overview Results
Energy carrier Final energy
AL reculffs in don- allocated Total

GO 5., A i results Callmcated raruite)

Default values
COM(2010)11
To be inserted

I

To be inserted

CHy and M0 emizzions at final conversion
03 GO, { e
Electricity
Aff resufes iv g €F 1., per MFas

Cultivation e, 0.0
eedstock is a residue

Allocation Allocated
Factor results

271
132

036 00,0 30,6
'ood pelletibriquette production i 256,46 26,45 per M pellets
Transport e, 2.2 #DIVID!
ransport of wood chips W 047 047 per M electr r
Land use change g, 0.0 0.0 EHE emission reduct

Bonus or €e. 0.0 0.0
0.0 0.0

General settings

Conversion efficiencies ‘when using thiz GHG calculation tool, the Bic
Electricik ectrical efficiency eat provision in pellet produsction: rules must be respected. The rules areinc
7 Electrical effici Hi ion in pell ducti | b d. The rul
Heat atural gas boiler containing the complets tool] and also at waw,
N 1 baoil ing th I 1] and al
Canling ransport distance [pellets):
P i pell

[ Erectricity andboat 1- 500 km Track changes: OFF

Calculation per phase

Values calculated from complete pathway

Thiz value iz used in the calculations below bo conwert Mg, g 000 P . The
purpose of this boy is to facilitate copying rows or steps from one pathway to another, because
thiz value is included in all pathways in cell C26.

r
Civerall yield per FJinput 0, 9660 L LTI T S

Feedstock iz a residue Quantity of product Calculated emissions
Tield Emissions per MJ wood pellets
Forestry rezidues I.D‘ () 100 Brr ey emiern f B e o et g0, giCH, ghl0

Result gCOz_, ! MJs .

Forest residues collection Quantity of product Calculated emissions
Tield Emissions per MJ wood pellets
Forestry residues 10 Ide.,. 100 By, g0, giCH, ghlL0 qCoy,.,

per kg |
c

J \

NT GENT ENERGY
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I. Overview results

ll. General settings

lll. Calculation per
phase
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|. Overview results

Energy carrier Final energy

Overview Results
Energy carrier
Al resuits in Hon- allocated Total Actuall

Final energy

Default values CH, and N;O emissions at final conversion
03  9C0z0 ! Mlyoos penes

[ PP T N e —— rezults [allocated results] Default

EC report

Cultivation ee 1,0 1 Electricity Heat

Cultivation and harvesting i 0,98 0,58 A reselts i g £6F o per WS 35 fnaieated

Processing e, 25,8 25,8 Allocation Allocated Allocation  Allocated

Chipping d 0,36 factor results factor rezults
ood pellet/briquette production " 2548

Transport ey per MJ pellets| per MJ pellets
ransport of roundwood " 0,00 0,00 85,6 30,3
ransport of wood chips 047 per MJ electr.| i per MJ heat

ransport of wood pellets

Land use change e
Bonus or e

GHG emission reduction
Electricity Heat

E{:{:r = E{F{:E-

30,0 Final conversion based on

actual efficiency
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|. Overview results

Energy carrier

Al results in Hon- allocated Total Actualf Default values
g CO 5o / M oo onips results [allocated results]  Default

Cultivation e 0,0

Feedstock is a residue

Final energy
CH, and M-0 emissions at final conversion Allocation acwors
0.4 g CO02 g My i Production chain

Electricity Heat 100,0% to energy carrier
A rosulfts i g £XF o por MY 35 indieared’ 0,0% to co-product(s)

Allocation Allocated Allocation Allocated CHP
r

1,73
1,38
0,00
0,35

factor results factor results

42,9% to electricity

i 57,1% o heat

Fossil fue [TENCESs

Transport ey
ransport of wood chips g 335
Land use change e 0,0

Bonus or e, 0,0
Ecer + Bops 0,0

Electricity
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|. Overview results

Allocation factors and references

Allocation factors & references

Allocation factors AII((j)catl_on of EY'FEVO_C'UC'[S
Production chain /7 an dmal_n IOroh u_c.s In
100.0% to energy carrier proauction chain:

0.0% to co-productis) Lower Heating Value

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

to Carnot efficiency:

184 0 €Oz aeMJasecmen; e - E [ Ca N

E‘I C (‘1
7 g COz oM e N\ G Ty + Gty )

(along and at the end of
pathway)

Slide 32 GHG calculation course for verifier trainers
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When actual calculations are done:

« The Biograce rules must be followed
« Track changes must be switched on:
- Highlights all changes

- Shows editor’s name and old values in the comment field

E VWhen using this GHG calculation tool, the BioGrace calculation

rules must be respected. The rules are included in the zip file

2 E{I{I 10 000 k;m_[ - (containing the compilete tool) and also at www BioGrace.net

Forest residues collection Q UEESEEIEE L
Yield
Forestry residues

1 n 1 FA T
— |Oldvalue: 0.5
| Moisture content 56%] | Date: 01-03-2015
Author:
Energy consumption Susannek.osppen
Die=el 0,0144" Ml

i L -
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Il. General settings

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

| £3

l Please note!

Without filling this in,
NO GHG emissions

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

Please note !

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

I Do not show this screen any more
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Indication of actual (A) and default values (D)

Overview Results
Energy carrier lincluding emissions from the fuel in use]
sLfis d Dta Lctua Default values

L) A0 C ated P k3 ™ ron
: - Old walue: & g

Allon e, D = Oate: 01-03-2015
Feedstock is a residue 0,00 0,00 Author:
Suzannekoeppen
Proce q e, : A
Forest residues collection 1,48 1,48
Forest rezidues seasoning 0,00 0,00
Chipping 0,33 0,33
Transport ey 11,7
Tranzport of forestry residues 0,00 0,00
Tranzport of wood chips 11,70 11,70

Emissions from the fuel in use e,

CH, and MN-0 emissions at final convers 0,50

Land use change e, not applicable
Bonus or e not applicable

E{:{: r - E'{:{: 5 0 F'u
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Ill. Calculation per phase — Cultivation e_.

Forest residues collection

Emission results
for this step

T ENERGY

Calculated emissions

Yield
Forestry residues
Moisture content

Energy consumption
Diesel

CH, and N;O emis=sions from use

i 0,0144" MJ £ M)

f diesel (residue g

Ty residues

pllection)

Input values

(LT ST | 1 S—
i 0,109 kepmsy resimues, wed M ivoon prues

Yield related
conversion
factors

Emizsions per M) wood pellets

g CO; g CH, g N:O
4 131 0,007 0,00
r r r
0,00 0,00 0,00

g COg g | Mlpggets

g L0z
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Ill. Calculation per phase — Cultivation e_.

Calculated emissions Info
Emissions per M. wood pellets per kg residud  per ha, year
g CO- g CH, g NzO g CO g g COg o kg COZ o
" 131 0,007 0,00 131 i 12,04 -
r r r F
0,00 0,00 0,00 0,01 0,13
" 1,317 000" 0,00 1,32 i 12,14

0 COp g | M pppass

Results related to different units



Principle of calculation

o Input d@

o Standard values (“conversion factors”)

Forest residues collec.ion

Yield
Forestry residues
Moisture content

Energy consumpti

Diesel

CH, and N;O emis=ions

. W T —

i 0,0444 M I M ey s

(residue coligction)

STANDARD VALUES

parameter:
unit:

1,00 MJzormsr resimues £ M roomnsy res e s
0,109 KOrorestry restines, wes ™ wood pe e

NT GENT ENERGY

’EUROPE [ |

Calculated emissions

Emissions per MJ wood pellets

g CO; g CH, g N-O g L0z g

g COz g | MJpspets

GHG emissid

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



List of standard values

STANDARD VALUES

parameter:

NT
’EUROPE

NT ENI

GHG emissio

unit:

gCO4 kg

gCH. kg

g0/ kg

gCO.. kg

Gfﬂjl.':l'ajl Warming Potentials (GWP's)

O, 1
CH., 25
ML 293

| Agro inputs
N-fertiliser (kg N 37594,0 7.93 7.3150 6172.1
P,O.-fertiliser (kg P,O.) 991,2 1,40 0,0532 10421
kLO-fertiliser (kg KLO) o47.9 1,60 0,0129 591.3
CaO-fertiliser (calculated as kg Ca0) 65,2 0,12 0,0029 69,0
ZaO-fertiliser (calculated as kg CaCOj) 36,5 0,07 0,0016 38,7
Pesticides 103718 2844 ! 17145 : 115533
Seeds- barley 176,8 0,39 0,4005 305,9
Seeds- corn 176,8 0,329 0.4005 a05,9
Seeds- corn (whole plant) 1 176,8 0,39 0,4005 305,9
Seeds- cottonseed | 0,0
Seeds- jatropha | 0,0
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User defined standard values

User Defined Standard Values

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

fill in actual data
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- List of additional standard values

 When a standard value is not on the BioGrace-l| list of

- standard values, it is recommended to take a number from
this list of additional standard values - if available on this
list - and to include the reference that is given in this list as
reliable information on how the value was determined.

© Contains data for selections of

© « mineral fertilizer types and other agro inputs

© « conversion Inputs (process chemicals)

© « national electricity grids

 solid and gaseous biomass sources for energy
. * transport (pipeline)

- GHG calculation course for verifier trainers www.biograce.net
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Calculated emissions

Yield Emizsions per M) wood pellets
Pelletising efficiency 0,990 Mdpeges § Moo sves 0,724 Mdpenes, grovs | MJsoresa ressaves. ot g CO; g CH, g N0 g COz o
Wood peliets 0,747 M raness gross ! MIooacovgs | 0,724 M paness per | Mdzseensy resions. mpus
Wood peliets 0,747 Mrses et/ Mpoca gz | 0,058 Koo pesess Moo peses
Moisture content of wood pellets 108
Factor from typical to default values 1 ,i'
Energy consumption
Electricity (including input into boiler) 0,0499 M f Mepem gros= h (emizsions are calculated below the light grey boiler/CHP box)
Diesel 0,0020 MJ /M papes, gross Y(internal transport) 0,18 0,00 0,00] 0,18
CH, and N-O emisgions from use of diesel I},I}I}‘ ulu[? I},I}I}‘ 0,00
Heat 0,1853 M J M pen h
Wood chip CHP (dimenzioned on heat) 1 Emizsions wood chip CHP included in final results Emizzions from wood chip CHP
Thermal efficiency of wood chip CHP 69,6 % (Mo f M) |Cli|:k here for information on calculation strategy 1
Wood chips to be fired in CHP are: dried The chips are dried towards same moisture content as chips fed to pellet mill, reguiring additional heat inp
Woeod chip consumption in CHP 0,3664 MJ /Moo grom= " The formula to calculate the wood chip input into the CHP is explained in the user manual
Electrical efficiency of wood chip CHP 16,3 % (M osecracny f M s} Please note that the CHP is dimensgioned to the heat demand
Heat generation from CHP 0,2550" M1/ Moges groas b
Heat supply to pellet mil 01871 WSS M) oo proms h
Heat supply for drying chips into CHP 0,0679 M/ M) opgem gross A
Electricity generation from CHP R F N N — b Electricity generation is equal to or larger than electricity demand
Electricity supply to pellet production 0,04599 MJ f M ospem grom= h
Surplus electricity 0,0098 MJ f Moo grom= h
Use exerqgy to allocate emissions to heat and electricity
Temperature of heat to pellet productiorn 180 =C
Allocation factor electricity 0,3977 This factor is used to calculate the emissions allocated to the net electricity ouput of the CHP
Allocation factor heat 0,6023 Thiz factor iz used to calculate the emizsions allocated to the heat output of the CHP
Calculate "apparent allocation factor” of emissions related to wood chips used in CHP
Fraction CHP emizsions to heat to pellet mill {into calculation) 0,4419
Fraction CHP emiszions to heat for drying CHP wood chips (inte calculation) 0,1478
Fraction CHP emissions to electricity to pellet mill (into calculation) 03324
Fraction CHP emissions to surplus electricity (outside calculation) 0,0653 This is the fraction of the wood pellets to the CHP and the CHP emissions which
Fraction CHP emissions to heat for drying wood chips to excess el. (outside calcul 09,0125 must be left outside the GHG calculation for the wood pellet pathway.
Re=zulting "apparent allocation factor” ulgf
Apply this "apparant allocation factor” to emissions related to CHP (CH4 and N20 emissions) and to emissions related to wood chip supply to CHP
"Apparent amount of wood chips® needed for heat/electricity for wood pellet mill 0,3379 (this amount is used to calculate the net amount of pellets per MJ of wood chips)
CH, and N;O emissions from wood chip CHP (only fraction into calculations) 0,00 0,00 0,00] 0,14
Electricity uze in wood pellet production plus CHP that iz not supplied by CHP
Electricity EU mix (0.4 kV) b 0,0000 MJ /M rages, gross zero as CHP povides all electricity needed 0,00 0,00 0,001 0,00
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Ill. Calculation per phase — Transport e

Transport of wood chips Quantity of product Calculated emissions
Wood chips 1,00 Moo e Moo s Emiszsions per MJ wood pellets
Moisture content i i 0,976 Moo criem § M rormnery remices ges g CO; g CH, g MO g C0: o
0,153 KQwooa crige, wee M voca pepies
Transport per
Truck (40 ton) for chips (and similg si 50 km " 0,0051 ton km / MJsopess, resssses, e " 085" o00" 0,00
Diesel Total " 0,65" 000" 0,00
Result 0 CO0y g | Mgt
Transport of wood pellets Quantity of product Calculated emissions
Wood pellets 1,000 M omgpes § W pagase Emissions per M) wood pellets
0,670 M asgers / M cressy ressoes. g g CO, g CH, g N0 gCO; o
Transport per
Truck (40 ton) for pellets (Diesel) 0 km 0,0000 t0n KM / Msgrass, resioss, mo 0,00 0,00 0,00 0,00
Fiel Diesel
Freight train USA (diesel) 750 0,0294 100 KM / Mz ormss resioses, moes 0,95 0,00 0,00 0,89
Fiel Diesel
Bulk Carrier class "Handy” - peliets 16500 0,6457 100 KM / M zormsr resis, moes 10,10 0,00 0,00 10,10
FRel HFO for maritime transport

0 C0znq | MJppuets

Input data
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lll. Calculation per phase — Final conversion

Final conversion (CHy and N2O emissions only)
Type of fuel uzed in end conversion Wood pellet
Type of end conversion CHP

Please note: these emissions will not be added to the pathway emissions (which are expressed
per Mo peness ) DUt will be added to the emissions per MJ.... and per M., in the result section

Include following emissions CH4 and N20 emissions from Wood pellet CHP

Ho emissions added to pathway emissions, emissions will be added in result section

=» CH, and N,O emissions only
=>»Depending on type of final

Final energy
CH‘_WHEO S MiEEi0ns v'

g €0z o § Moo peess
ConverSIOn . ) ] Eﬁ;tr;z::rsfngf
=> Added to emissions per MJ final Atlocation Aot
energy (e.g. electricity) in the 12,0
. ‘ . r k. pellets) ek peferg
‘Overview result’ section == i
per MJ electr. HEEl et

GHG emission reduction
Electricity

Slide 44 GHG calculation course for verifier trainers
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lll. Calculation per phase — Total results

Consistency check
Total emiszion without allocation 0 COz g M opgass

Total emigsion with allocation g COy oo | MJpoats
Iz pathway consistent? m

End of pathway

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

Slide 45 GHG calculation course for verifier trainers
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User-friendliness — Background information

Cultivation and harvesting

Calculated emissions

Yield Emissions per MJ wood pellets
Roundwood (Pine) Give value Kkgha' year™ 0,0E+00 MJaommuocs ha ! year’ g COy g CH, g N0 g COz o
Kojgtire ~rontant Rinas 1 00 MI_

sewnce | Mdmsuwransca

Help for the cell that is selected @ SN N re—

Calculating the CH4 emissions

The CH4 emissions per MJ of final product are calculatied in the following way:
Result = [Amount of input] * [Pathway efficency up to this step] * [CH4 emission coeffident of input] /
I [Overall pathway effidency] I

The units of the values used in this calculation are:
- [Amount afinput] : MI_input / M1_{material produced in this step)
- [Pathway efficency up to this step] : MJ_(material produced in this step) [ M1_(first feedstock in pathway)
- [CH4 emission coeffident of input] : g CH4 f MJ_input
- [Overall pathway effidency] : MI_{final product) f MJ_{first feedstodk in pathway)

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

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

[~ Do not show this help box any more Close
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User-friendliness — Previous calculations

Quantity of

[LA= T L NNy | B —
n.ﬂﬁ‘ {1 RIpr——— | R E——

r

" 0,006 ton km/ MJ mppoos

Calculated emissions
Emissions per M) wood pellets

g CO. g CH, g N0

r 047" 0,00" 0,00
Total " 047" 000" 0,00
Result Q CO0s g | MJpgais

g COz

0,47

0,47

0,47

Info
per kg chips
g COz

4,46

=» Possibility to insert emission results from
previous / partial calculations

Slide 47
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User-friendliness — Actual calculations

= Wood chip boiler/CHP {actual calculatio 1 Emis=sions wood chip boiler/CHP (act. calc.) incl
Pﬂth Dnﬁ : Urﬂlﬂn Thermal efficiency of wood chip CHP give value % (Maea £ B o) |Click here for informe
Heat provision in pellet production: Electrical efficiency of wood chip CHP give value % (MJuecmes, f Mdogs)
Wood chip boiler/CHP (act. calc.) Determine size - Boiler/CHP is Make selection from drop-down list
Wood chips to be fired in CHP are: dried The chips are dried ti
Transport distance (pellets): Wood chip consumption in CHP (heat at 0,0000 W f M) s gross *
1 - 500 km Heat generation from CHP #WERT! E R N F— b
Heat needed (pellet prod, & drying chip: EI-,1E?1‘ N N P— Y #WERT
Heat supply to pellet mill #WERT! [N N P— h
Heat supply for drying chips into CHP #NERT! N N — h
Surplus heat #NWERT! N N — VIn case heat is used
Electricity generation from CHP #NWERT! N N — Y #WERT
Electricity used internally for pellet pri #WERT! [N N P— b
L. Surplus electricity #WERT! LN N EN— h
9 Add |t|0na| Surplus heat from CHP is: Not used useful
Use exergy to allocate emissions to heat and electriciby
p ro C eS S e n e r g y Electricity has carnot factor one: Efficiency * carnot fa
Temperature of heat give value °C
O pt I O n S ar e al read y Thermal efficiency of heat HWERT! % (Mdpeme £ B ) Efficiency * carnot fa
Temperature of surplus heat 1 give value °C
i n C I u d ed Thermal efficiency of surplus heat 1 HWERT! % (Mdpeme £ B ) Efficiency * carnot fa
Allocation factor electricity
H#WERT! This factor iz used to
Allocation factor heat to pellet mil #WERT! This factor is used to
Allocation factor surplus heat #WERT! This factor iz used to
Sum allocation factors heat H#FWERT
Calculate "apparent allocation factor” of emissions related to wood chips used in CHP
Fraction CHP emissions to heat into pellet mill (into calculation) #WERT!
Fraction CHP emiszions to heat for drying CHP wood chips (into calculation) #WERT

Frartinn MHD amiccinne tn alactricide intn nallat mill fintn caleoalatinn SAAIC O
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BioGrace tool — Summary

Contents
* Rather easy to modify or build new pathways
Own defined standard values and additional standard values
With track changes on easy to verify
BioGrace Calculation rules
User manual

« Status
- Version 2 of tool is online www.biograce.net
- Version 3 will be published towards end of project (around May 2015)

www.hiograce.net

Slide 49
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- GHG calculations under

- the COM (2010)11 and the
- SWD

. 3. Calculation rules with some
examples
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- BioGrace calculation rules

- 1. Introduction
The calculations... follow the methodology laid down in the two
European Commission reports on sustainability of electricity, heat and
cooling from solid and gaseous biomass: COM(2010)11 and
SWD(2014)259

[The liquid] pathways follow the calculation methodology set up in the
Renewable Energy Directive (RED). When RED Annex V will have
been updated (see section 1.1) these pathways will be updated and
follow the same methodology as the solid and gaseous pathways.

There is one exception to that rule: for bioliquids, N,O field emissions at
* the agricultural stage are calculating using the GNOC model whenever it
. Is possible.

- . www.biograce.n
Slide 51 « GHG calculation course for verifier trainers bog L
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BioGrace calculation rules

2.1.1 If the BioGrace-Il Excel tool is used, the BioGrace
calculation rules shall be respected. An auditor checking actual
calculations shall not approve the calculations when the
calculation rules were not respected.

2.1.2 Actual calculations shall be made with the version “for
Compliance” of the Excel tool in which the "track changes”
option is always turned on.

www.hiograce.net
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- BioGrace calculation rules

2.2.1 BioGrace-Il harmonised list of standard values

. 2.2.2 BioGrace list of additional standard values See rule
. document

2.2.3 Standard value for fertiliser

- 2.3 Cut-off criteria
“If the contribution of that input or process to the total emissions of the
biofuel pathway is lower than 0.1 g CO, .,/MJ biofuel, it may be
excluded”

This rule includes a table with mass and energy thresholds, see
document

Slide 53 www.biograce.net
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- BioGrace calculation rules

- 2.4 Combining disaggregated default values and actual values
(This is 1:1 following RED article 19)

2 5 Use of starting values in the BioGrace-Il GHG calculation tool
Summary: when making an actual calculation for one process step,
starting values may be kept for another process step

“When changing a starting value into an actual value, all other starting
values in that part of the biofuel production chain (either cultivation,
processing or transport) shall be changed into actual values as well,
including the starting values of other steps within the same part of the
biofuel production chain (either cultivation, processing or transport).”

Slide 54 www.biograce.net
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BioGrace calculation rules

2.6 Using the result(s) from previous and partial GHG calculations

If a result from previous partial GHG calculations is to be used in the
BioGrace-IlI Excel tool, these previous partial calculations shall have
been verified.

2.6 Use of the sheet “user specific calculations”

“The BioGrace-Il Excel tool contains a sheet “User specific
calculations” which allows users of the tool to make company- or
user-specific calculations, such as converting company- or user-
specific data into the format in which the data can be entered into
BioGrace.”

www.hiograce.net
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BioGrace calculation rules

3.1 Field N,O emissions
If the crop is included in the Global Nitrous Oxide Calculator (GNOC)
model, the calculation shall be made in that model.

For all other crops, the sheet “N,O emissions IPCC” in the Excel tool
shall be used.

Slide 56 www.biograce.net
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BioGrace calculation rules

The GNOC model

fiN input, Environmental and Management Parameter -Leaching yes/no, Irrigation yes/no-)

Crop Residues volatilization)

Nitrogen Source Pathway Method
Mineral Soils Peatland Soils
iMineraI Fertilizer, i.’ i_’ FIE S&B (2006)", TIER2" IPCC (2006), TIER1
LManure : : fiN input®, Crop Type, Soil Parameters, Climate) fiN input, Climate Zone)
i
- - - I
Direct Emissions i + +
) _ | > IPCC (2006), TIER1
ICer Residues | | fiN input from Crop Residues, Management Parameters -Residue Removal, On-Field Burning-)
L 1 —_ 1
+ +
] I
}Mineral Fertilizer, I Indirect Emissions IPCC (2006), TIER1
. i#i (leaching / = !
Lo
L

=
o
=
[ =
=
i

=

2 Soil N,O Emissions 2 Soil N,O Emissions

#
Fertilizer Induced Emissions (FIE) based on the model of Stehfest and Bouwman (20086)
TIER 1 = global emission factor
TIER 2 = crop and site specific emission factor

from mineral fertilizer and manure
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BioGrace calculation rules

The GNOC model

http://gnoc.jrc.ec.europa.eu/ = G

Rt 3
o JOINT RESEARCH CENTRE
Compmiasion GNOC - Global Nitrous Oxide Calculator
E an n>JRC>IET> able Tr ort Unit>
e 3 MITOV T Boitzenburger:
Place |onnenberg, Deu!schlanEJ [i] 3 . P T E w1 |
« 3t y [F5i @ e N 4 , : ;

Select/Insert Parameters
Crop
Soil Type

Irrigation

Fresh Yield [kg ha™']

Mineral Fertilizer Fsy [ka N ha '] o
Manure Fon [ka N ha™'] [ o

Calculate

Show/change GNOC default values

Temnitzquell

Grof Dalin

Fehrbellin
z it
= ‘ &\
Google Ess
Kartendaten & 2014 GeoBasis-DE/BKG {€2009). Google Grafiken € 2014 TemaMetrics.

load User Manual ¥1.2.2, 18.10.2013)

{
E26 \

Last update of the GNOC website 18.10.2013

Information Section (d.

Slide 58 GHG calculation course for verifier trainers
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BioGrace calculation rules

3.2 Use of average values
3.3 Use of aggregated or measured values
See rule

3.4 Non artificial fertilizer document

3.5 Actual input data for use of fertilisers

Slide 59 GHG calculation course for verifier trainers
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BioGrace calculation rules

4.1 Use of actual values
“Actual values for emissions from processing steps (ep in the
methodology) in the production chain must be measured or based on
technical specifications of the processing facility”

4.2 Allocation
When allocating between heat, electricity and cooling, allocation
based on exergy shall be used.
When allocating between other co-products, the allocation shall be
based on the energy content of the products.

Slide 60 www.biograce.net
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BioGrace calculation rules

4.3 Electricity use

“Emissions from using grid electricity shall be calculated from the
average emission intensity for the country in which the electricity is
taken from the grid. Country-average emission intensities for
electricity shall be taken from the BioGrace list of additional standard
values. It is not allowed to use the average emission intensity for the
EU electricity mix.14 ”

14 This rule therefore deviates from “Communication on the practical
implementation .... [OJ C160, page 8]” which states that the most logical
choice is to take the average emission intensity for the EU. The reason for
deviating from “the most logical choice” from the Communication, is that under
other voluntary sustainability schemes it is allowed the use the national
average emission intensity also for EU countries and because BioGrace aims
to avoid disharmonised calculation rules.

www.hiograce.net
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BioGrace calculation rules

4.4 Emissions of N,O, CH, and CO,,

from the production unit See rule
document

4.6 Emissions from process heat

4.5 Handling of residues and waste
L Waste and residues leave the system without any GHG
emissions.
Waste and residues used for biofuel production have zero GHG
emissions up and until the point of collection. ...... 7

What is a residue or waste can be different from one member state to
another.
This will lead to difficulties when verifying actual calculations !

www.hiograce.net
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RTFO Guidance - Wastes and residues

Valid from 15 December 2011 -v4.5

This document contains lists of biofuel feedstocks which the Administrator has
assessed and categorises them according to whether, in the Administrator's
view, they are products or other materials such as wastes and residues which
double count under the RTFO. Materials listed in Tables 2-4 receive two RTFCs
for everv litre/kn of hinfuiel 1t shonld he nsed in coninmetinn with the BTEO

Guidan
8 of the
wastes

This do
change
latest v

Table 1- Products
Material Description Valid from
virg”w il | ImelinAdimea et st limaitmdd de o Adle Asarcicesad frams osles sosoo | AEMATIAA

Table 2 - Residues from agriculture, aquaculture, forestry and fisheries

Material Description Valid

from

Tallo
fats) Forest 191211
a1 =6l Table 3 - Wastes & processing residues

Material Description Valid from
Was_tF.. LT ] | Tha troatrmant AF wactas wmed i tha DED O | AR 11
Arbori Table 4 - Non-food cellulosic and ligno-cellulosic material

residu
Material Description Valid from
Tallow (anima
fats) category Miscanthus | This is a non-food material commaonly grown as an energy ‘ 15/12/11

A Lal

3

Table 5 - Other materials

Used
fﬁg%' shor | Material Description valid from
rotati . . .
copp Yellow Yellow grease is the US term for used cooking oil but can 1512111
grease be used ﬁ::r a wider range of matenals mc:ludlng taIIDw for
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BioGrace calculation rules

4.6 CHP providing heat to the processing step
See rule

4.8 Emissions from fuel in use document

4.7 Electrical and thermal efficiency

The electrical and thermal efficiencies are calculated in the separate
sheet “Calculate efficiencies”.

i Help system electricity [El,]

1
Start-up electricity [El] |

> Electricity,
[EI]

Y

Biomass fuel [B¢]

) CHP

Gross heat

! > production [H]| |! >
B |
H

: Heat losses[H|]
]

Fossil fuel [Fy]

elp system heat[H,;]

www.biograce.net
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BioGrace calculation rules

5 Land use change

“For determining if the bonus for restored degraded land 29 g
CO,,/MJ shall apply, the definitions laid down by the COM of
degraded land and heavily contaminated land must be considered 8.

For the calculation of carbon stock emissions from land use change,
the rules lain down in Commission decision on guidelines for the
calculation of land carbon stocks for the purpose of Annex V of
Directive 2009/28/EC [OJ L151, page 19] shall be used. A template
for this is included in the BioGrace Excel sheet.”

“ The Commission has not yet defined degraded land or heavily contaminated
land (September 2012). The degraded land bonus can only be applied once
the European Commission has finalised the definition of degraded land.”

www.hiograce.net
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BioGrace calculation rules

6.2 Soil carbon accumulation via

improved agricultural methods See rule
document
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- Some questions / exercises to practice

1. A company makes an actual calculation and contracts you to

verify. At this moment of time, do you have to take into account
the calculation rules?

Answer: Yes (rule 2.1).

c 2. A company uses BioGrace Il to make actual calculations and a

: scheme to verify sustainability. The company argues that it
should follow all scheme rules, even if they contradict
BioGrace Il rules. Is that correct?

Answer: No. Rule 2.1.1: BioGrace Il calculation rules are
binding
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Some questions / exercises to practice

3. A company uses BioGrace Il tool to make actual calculations
and changes the unit within the tool to adapt with the input
data they collected. Is that correct?

Answer: No. Rule 2.1.4: Units of input numbers shall not be
changed
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- Some questions / exercises to practice

- 4. A company makes an actual calculation and provides you with
an Excel file (copy of BioGrace Excel-II tool) with calculations
made without track changes turned on. What to do?

Answer: You are allowed to refuse to verify until the company
provides an Excel sheet with the whole calculation being
made with track changes turned on. See rule 2.1.2

- 5. Acompany uses BioGrace Il to make actual calculations and
uses a long list of user defined standard values which are all
lower than the BioGrace |l standard values. What do you do?

Answer: Ask for proof that these specific inputs were used and
ask for reliable information showing how these values were
determined. If not provided, you cannot further

www.hiograce.net
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- Some questions / exercises to practice

- 6. Acompany makes a calculation for pellets from stemwood
using the BioGrace-II Excel tool with disaggregated default
values for transport. The company only changes all the input
data for the pelletising process, and leaves the input values /

starting values for the chipping untouched. Do you allow that
this is done?

Answer: This is not in line with the calculation rules (see rule
2.5)
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- Some questions / exercises to practice

- 7. Afarmer makes an actual calculation for cultivation of
eucalyptus using the BioGrace-Il Excel tool. He uses
measured (farm based data) for yield, fertiliser, pesticides,
seeds and diesel use, and a literature value (incl. reference)
for N,O field emissions. Do you agree with this?

Answer: You should not. If actual data are used for cultivation,
also the N,O field emission should be based on these
actual data.
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- Some questions / exercises to practice

- 8. Afarmer makes an actual calculation for energy production

: from pure vegetable oil from rapeseed using the BioGrace
Excel tool. He uses measured (farm based data) for yield,
fertiliser, pesticides, seeds and diesel use, and a calculated
value for N, O field emissions. The calculation of the field
emissions is done with the IPCC calculation sheet in the
BioGrace-Il tool. Do you agree with this?

Answer: You should not. The IPCC method / sheet only may be
used if the crop is NOT included in the GNOC model. As
rapeseed is included, this model should be used.
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- Some questions / exercises to practice

- 9. Afarmer makes an actual calculation for energy production

: from pure vegetable oil from rapeseed using the BioGrace
Excel tool. To make an allocation and calculate the GHG
emissions related to a coproduct he used the exergy rule. Do
you agree with this?

Answer: You should not. For bioliquids the RED Annex V
calculation methodology applies, and it states that an
allocation should be based on the energy content of the
main product and the coproduct.
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- Some questions / exercises to practice

- 10. Afarmer makes an actual calculation for cultivation of

: eucalyptus using the BioGrace-Il Excel tool. He uses
measured (farm based data) for yield, fertiliser, pesticides,
seeds and diesel use, and a calculated value (using the
BioGrace-Il Excel sheet) for N,O field emissions.
He has used manure (organic fertiliser) only and has
calculated zero emissions for the use of the manure.
Do you agree with this?

Answer: You should agree to this, manure leads to zero
emissions as it is a residue (see rule 3.4). You should check
the calculation of the N, O field emissions as manure leads

to higher N, O field emissions as compared to synthetic
nitrogen fertiliser.
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- Some questions / exercises to practice

- 11. A company makes an actual calculation for Pure Vegetable Oil
: from rapeseed. It is demonstrated that the rapeseed cake has
been sold as animal feed replacing soybean meal and a GHG
credit for the rapeseed cake is calculated, which equals the
GHG emission of the soy bean cake being replaced. Do you
agree?
Answer: No, this is the substitution method for taking into
account the co-product rapeseed cake. Allocation based on
energy content should be used (rule 4.2.3).

- 12. In an actual calculation electricity is taken from the grid in the
UK. The average GHG emissions from electricity in the UK is
being used to calculate the emissions. Is that correct?

- Answer: Yes (see rule 4.3).
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- Some questions / exercises to practice

- 13. In an actual calculation, a CHP is used in the processing step.

: The size of the CHP is scaled in a way to provide the process
heat demand. At the same time surplus electricity is produced
and fed into the grid. In the calculation, a credit is given for the
amount of surplus electricity. Is that correct?

Answer: No, there are no credits for surplus electricity. The
CHP should not be part of the system boundary, but rather
all emissions have to be calculated and only those
emissions caused by the amount of electricity and heat
used internally should be taken into account. Allocation
based on exergy has to be applied here (rule 4.2).
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Some questions / exercises to practice

14. Is it possible to calculate a new default value for the production
of biogas, from 75% of maize and 25% of
biowaste ?

Answer : Yes (the Co-digestion sheet for default values
from BioGrace Il tool, can be used)
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Thank you for your attention

Supported by
INTELLIGENT ENERGY

,EUROPE L]

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect
the opinion of the European Union. Neither the EACI nor the European Commission are responsible for any use
that may be made of the information contained therein.
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