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Commission Regulation 601/2012

L 15133 1 S nal boumal of the Laropean Unuos LL7.30LE

COWRISSION REGULATIOM JERN Mo 21202
& ¥l pEna NN

i W e R R el gl ol gyeaidiam i i i e i ot on Diescries WO ETTEC of

Tt weaih EES colevarse)
THE ELFOPEAN OO RS, mappart xhere within dhe meeaing of Aciclks 2k and
conssqaesrly finaschl copporr within the meaning of
Arfde 7K of Dinemiee 1909|285
Having saggard w2 rhe Tresny of rhe Foremiening o the Fusap<an

Limbani
k] For cmseam of comiescy. definons led dows in
Commismion Decmiom ORS00 of B juns D808 an
thee demiled moerprenirian e avhirlon activrbes looed
Elermpe ogmerd bo [Sirectien 2001ETEC of te im Arnen | e Direciss DMH0ETEC of e Funopsan
Parliome s smd of dw -Cooncil of 17 Occber 2007 sstablin Fariamere o2 =f e Couscl o = Chrecdes
:::h..ruh"nmlu:m:mﬂ-:‘wﬂh AT RS of de Famopesn Farbamens and of the
the Comenumiy and srending Cowncil Dimecries Se0al (1) Compncil f I3 Spril I0a% oo the geobegical moags of
and i paricsar Armicls 1411) shereai cwben  disaida and  amanding  Couscl  Direries
E5[237 1, baropsas: Fadarment and Council Direcinma
I e, QOO PEOVEC,  DEe VST 20eia] IiEC.
2405 EC and alaion  [ED Mo LD 223008 7

» Defines ambitious requirements for the determination
of fossile greenhouse gas emissions from industry

» Opens door for measurement based methology to
analyse fossile CO, emissions
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Commission Regulation 601/2012

(6) It is necessary to establish basic monitoring method-
ologies to minimise the burden on operators and
aircraft operators and facilitate the effective monitoring
and reporting of greenhouse gas emissions pursuant to
Directive 2003/87/EC. Those methodologies should
include basic calculation and measurement methodol-
ogies. The calculation methodologies should be further
differentiated into a standard methodology and a mass
balance methodology. Flexibility should be provided to
allow a combination of measurement methodologies,
standard calculation methodology and mass balance
within the same installation, provided the operator
ensures that omissions or double counting do not occur.

» Defines flexibility to combine measurement
methodologies, standard calculation methodology and
mass balance.
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Commission Regulation 601/2012

Article 28
Measurement systems under the operator’s control

1.  For determining the activity data in accordance with
Article 27, the operator shall use metering results based on
measurement systems under its own control at the installation,
provided that all of the following conditions are complied with:

» Uncertainty mets the trier

» Include the uncertainty of Calibration
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Commission Regulation 601/2012

Article 39
Determination of biomass and fossil fraction

1. Where subject to the tier level required and to the avail-
ability of appropriate default values as referred to in
Article 31(1), the biomass fraction of a specific fuel or
material are determined using analyses, the operator shall
determine that biomass fraction on the basis of a relevant
standard and the analytical methods therein, and apply that
standard only if approved by the competent authority.

Two choices to determine the biogen fraction
» Analysing the fuel using EN 15440
» Analysing the stack emissions using ISO 13833
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Commission Regulation 601/2012
accuracy levels for reporting

aerial Tt Ters | Ters | Terz |Tor1

Commercial standard fuel [t] or [Nm?] +1.5% +2,5% 5% +7.5%
Other gaseous or liquid [t] or [Nm?] +1,5% +2.5% + 5% +7.5%
fuels

Solid fuels [t +1,5% +2.5% + 5% +7.5%

Defines ambitious accuracy levels for determining the annual fuel
consumption with

» Caloric value [MJ/t]
» Emission factor [t CO,/MJ]
» Biogenic carbon [C,;,/Ciotall
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Samples of alternative fuels

" Rice shells
100 % biomass

Animal residues
100 % biomass

-

Sewage sludge Vi = !ﬁ’f@) t'Q}“WOOd
96 — 100% biomass 3@’3‘9@/@@""55

How to prove that biogenic carbon > 97% -
Directly from the fuel ?

-> Easier to analyse the stack emissions
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Samples of alternatlve fuels

waste derlved fuels e
39/5— Gofy'gfbreﬁass |

But how to get a representative sample
directly from the fuel ?
-> Easier to analyse the stack emissions
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Fossile and biogen fraction in
mixed alternative fuels - Art. 39

Tier 2: determination using lab analysis = Typ Il portion biomass Art. 39 (1)

» e.g. every 5.000 t (min. 4x/year) for soild residues
» analytical methods according DIN EN 15440:
»Selectice solution method sample amount =1 g

» 14C-determination from waste  sample amount = 1 mg or less
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EN 15440 to determine the biogen
CO, fraction in solid samples

» selective sollution method

— - -
— - — - —
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Analysing the stack emissions to
increase accuracy

Big size incinerators:

» Measurement of CO, using
CEMS

» Measurement of Volume flow
with v, t, p and stack area

» Proportional CO, sampling
using the pmCTrace
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Standards to determine
biogenic CO, fraction

ISO 13833:2013 °

Stationary source emissions -- Determination of the ratio of biomass (biogenic)
and fossil-derived carbon dioxide -- Radiocarbon sampling and determination

Abstract Preview SO 13833:2013

FORMAT @ LANGUAGE
1S 13833 2013 spacifies sampling methods and analysis methods for ﬂ . m [Engish ]
the determination of the ratio of biomass- and fossil-derved carbon POF =3 _
diaxide (COy) in the CO; from exhaust gases of stationary sources,
based on the radiocarban (4G isotope) method. Tha lower limit of
apphication is a biogenic 1o total CO, fraction of 0,02 The working range
s a biogenic to total CO; fraction of 0,02 to 1,0.
pppppp
Ganaral information e 158

Validated standard

Proportional sampling from
flue gas

Minimum sampling time
2 hours

Maximum sampling time
1 month

Sample analysis using LSC
or High acceleration MS




Principle of ISO EN 13833

10/02/2015 | Operation | 22:93:44
Start 10/ 2 /2015 18: 27 : 1 2 142

f ] .‘(
[22.5 >c [l

» Extraction of primary stream from stack

» Extraction of small flow proportional to the flue gas
velocity (around 1 ml/min)

» Absortion of extracted CO2 to an alkaline adsorbent

» 14C analysis of the absorbed CO2 with high
acceleration mass spectrometer
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Step 1:
Long term proportional sampler

R
DI fx
e v
S Xs T = ——

Determination of the biogen fraction
using EN/ISO 13833

R |
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Arrangement
drawing inside stack

0.2oxc+e B
‘{H l Etb]—f
H by : T
i i | I,
.“~ ._|;.E|]_E
0,93x0+e 0,75%c+e 0.25xci+e 0,06xc+e =

Installation position
at measurement

Minimum flange size: 3*
All flange sizes available

19
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Installation pictures
installation at biomass incinerator

Flange detail

In Control room at stack

20
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Installation pictures
at cement plant

"
B
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Function of components

Sampling unit including
velocity measurement,
condenser
preadsorber I

il

o g
wCTrma
.l

Controller cabinett including
touchsreen display and controller
flow division system
massflow controller to adjust volume
flow to velocity in stack
2 pcs of CO2 absorbing cartridges 2
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Step 2:
4“C-measurement in the laboratory

High Accelleration Mass sctrometry
(AMS) uncertainty + 0,3 pmC

Proportional-Szintillations-counter
(PSM) uncertainty + 2 pmC
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Principle of *C method

» C-isotope distribution

in atmosphere:

12C: 98.89 %

BC:1.11 %

14C- 10-10 9%

» Half-life period ( t1/

living When after-
of 14C: 5568 years trees, dead 60.000
animals years
storage

—
14C content decreasing with the age

GeniusS-nstruments GmbH



Annex VIII - Accuracy requirements to
measure fossil CO2 from emissions

Accuracy requirements

Tier 4

£25%

NA
225%

» Total mass of CO, /year
» biogen Fraction of CO,
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Result of 48 hours comparison test
Input versus measurement method

30% I Biogen CO2 (input method, —

B Biogen CO2 with Genius5 pmCTrace

25%

17,6%

20%

15%

10%

5%

0% -
1 2 3 4 5 6 7 8 9 10 11 12 Sum

Period 48 h 12 X 4 h interval
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pmC reference

\§
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Figure 2 World map showing zonal atmospheric bomb 14C. The mean positions of the summer and winter
ITCZ are adapted from Linacre and Geerts (1997).
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Figure 5 Compiled (extended) monthly atmospheric 1*C curves for 5 different zones (NH zone 1,
NH zone 2, NH zone 3, SH zone 3, and SH zone 1-2). The compiled data sets are reported in 28
Tables 53a— (online Supplementary Material).

1980 1990 2000 2010
Year (AD)
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pmC reference - demolition wood
100 % biogenic = 107,8 pmC

100% biogenic = pmC

1954 1964 1974 1984 1994 2004 2014 mean
Year of harvesting for demolition wood
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pmC reference of paper fraction
100 % biogenic = 116,7 pmC

100% biogenic=pmC

100 90 80 70 60 50 40 30 mean
Age of the biogenic material used for paperl

30
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pmC reference of fresh biomass
100 % biogenic = 105 pmC

Typical age = < 1 year
growing in the year of harvest

Rice shells
Animal residues 100 % biomass
100 % biomass R

Demplitionwaod. ..
Pa ’7 oy v‘ (VN 1&‘\}\ . T.‘L_A’ o { A
o

Sewage sludge
96 — 100% biomass
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Use of alternative fuel in cement industry
Analytical determination of biogen fraction in solid fuels

Determination of CO, and biogen fraction in the stack

Reference pmC of 100% biogenic

Summary
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Summary

» To increase accuracy the determination of the
biogen fraction with measurement method
requires the splitting into 3 fractions

» % of fresh biomass

» % of biomass from paper/wood (harvest < 3 years)
» % of biomass from demolitian wood (> 3 years)
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Summary

» Indiviual reference pmC of 100% biogenic fraction
» 105 pmC for fresh biomass

» Straw, elephant grass, bamboo,
» Rice shells
» Sewage sludge
» 117 pmC for paper made from wooden fibres

» Based on trees harvested recently with an age of 30 -
100 years

» 108 pmC for demolition wood
» used 30-60 years before thermal recovery

» Base on trees with 80-120 years age
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Summary -
Calculation of total biogenic fraction

fic=PMC g ™ (m%ffeshbiomass n MY gemolition wood n m%paperfraction)
104,8 107,8 116,7

ffOSS“C =1—fyic
M ¢ cpiomass T MPgemotitionwood + MY paperiraction = 100

With

fhioC sseeseeneeees..  BiOgenic fraction

PMC casured «oeeeeees pmC value received from '4C lab

M%¢reshbiomass -+ Mass fraction of recently growing biomass

e.g.: sewage sludge, straw, rice shells, ....
M%gemotitionwood -+« Mass fraction of biomass, used for construction

M % aperfraction =+ Mass fraction of the paperfraction
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Summary

biogenic CO2 from
demolition wood
23%

fractions of biogenic and fossil

V4

biogenic CO2
from sewage
sludge
12%

biogenic CO2 from
paper fraction
12%

CO2 from fossil fraction
53%
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Thank your for your interest
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