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NG

Calculated emissions of all source streams

Measured emissions of all emission sources Calculation-based approaches, which entails determining emissions from
source streams on the basis of activity data (such as fuel consumption data) and
additional parameters from laboratory analyses or standard values, as necessary.
Either the “standard methodology’ (which distinguishes combustion and process
emissions) or ‘mass-balance methodology’ may be used.

n
-
Q
v
=
=
Q
-
O

Emissions determined by other methods e.g. PEMS Measurement-based approach, which requires a continuous emissions

monitoring system (CEMS) to directly measure emissions from emissions
sources.

Installat

e Other non-EU country-specific methods, where they are part of an existing
carbon pricing scheme, or a compulsory emission monitoring scheme, or an
emission monitoring scheme at the installation which can include verification by
an accredited verifier (this could be e g. a GHG reduction project), and where
they lead to simular outcomes as the approaches provided by the Implementing
Regulation, m terms of coverage and accuracy of emissions data (see section
6.5.3). Such systems may also methods like, for example, Predictive Emission
Monitoring Systems (PEMS).
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I7 B 771 FR" & HA Il uaA :KETSvs. EUCBAM

E,,= Q < EC, < EF, ;< f, <10 °

£, : AR(2 AA0 T2 2LIIAG)S HE(GHG)
0 B2 MBFEHY, ton-912)
G/ 929l SAS(EIE SUBE, MU/kg-93)

EF; 0 A=) T2 2A7tA())9 tHEA(kgGHG/TJ-Y=2)
£ A=) MEtA(CHs N.O= 0|HE)

Combustion emissions are calculated as

Where:

IEm = AD - EF - OF

Em.. Emissions [t CO;]

AD___Activity data [T]], calculated as |AD = FQ - NCV

EF .. Emission factor [t CO2/TJ, t CO»/t or t CO2/Nm?]

OF .. .Oxadation factor (dimensionless), calculated as |DF =1 —Caqp gﬂmmﬂ
And:

FQ... Fuel quantity [t or m’]

NCV... Net Calorific Value (lower heating value) [TJ/t or TJ/m’]
Cash- .. Carbon contained m ash and flue gas cleanmng dust (soot)

Ciotal. .. Total carbon contained in the fuel combusted
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E £Ew &7
AaA Of 3 M4wa &6 ™Menx x 5 A4y sn 64 - nPp t NCC >
p, p D6 Adsq4y0O ~ L > A®AvE g1 (14 Massbalance # 1)
CO2 ‘
; m
! E, (FA,, < EF,)— {PP * BF,+ Y (SP,; < EF} )}
@ 23 I 44 TR0 con = LFA i EF E
C COz HH&2 SACHD 71
2 13 MRSSIHE(ISEE| FYMSS Qnjsich
Ci % m j i 27t “O;@'}:ﬂﬂﬁla(ﬂggﬁﬂ BULHES 0et)
k: RIE(HY YSTYOR SOIei O, D2, SE[CP, Bt
Ca= PP X (C2+Cy) Foco © MSSEHE() M2 SER| CO; HERCO)
€02 = Cy- Co- C4 FAix - MRelatmIE() SH0IM ABE HE(k) AHZ(ton)
- i EFe © H2(02] HIEARCO/t-2z)
(MR2leE ARl HiEE L-ERSA) HED) pﬂ, LA} MOBIBHHIE() A ton)
- m MRRFRIHE() HEARCO,/t-HIB()
SP,; 271 MREetAE()S| Mt (ton)
e 2. ZEEHE .
EF, =r2 4o D 2R T4 > 3.664 £F; + 27 MQESHRIE()O] HEACO,/t-HIE()
EFx : x270] HIEA%(tC0:/)

3.664 . CO,2 2At2(44.010)/Ce &XHEH(12.011)
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Er @ SENME 2H7IA() BIEZ({CO,)
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O SEUNM A== 2 MF(p)el it (ton)

Q. : SHUM HISE= 2 FA=E(e)2 = (ton)
EFx - X 22
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=

EF = AN 59 g4 2=
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Process emissions are calculated as

Where:

Em = AD -EF - CF|

Em.. Emissions [t CO:]
AD.. Activity data [t of material]
EF.. _Emission factor [t CO2 /1]

CF...Conversion factor (dimension-less)

The mass balance 1s implemented by calculating emissions corresponding to each source

stream as follows:

Where:

ADyg .. actrvity data [t] of matenial &, for outputs, 4Dy 15 negative;
f1s the ratio of the molar masses of CO; and C: f=3.664t CO2/t C, and

CCk1s the carbon content of matenal & (dimensionless and positive).

E,'m;l.= fAD;fE'E'k

KTR

KOREA TESTING &
RESEARCH INSTITUTE
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Cco, CH, N,O
(tCO,/MWh) | (kgCH,/MWh) | (kgN,O/MWh)

3 (14 '16) 0.4567 0.0036 0.0085
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Figure 7-3: Example for carbon steel production, blast firmace route — Direct emissions and A _
N g1
related source streams -
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Figure 7-6: Example for carbon steel production, blast firmace route — Indirect emissions

monitoring (electricity flows)
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Figure 7-7: Example for carbon steel production, blast furnace route — complete monitoring A\ > D ¢
approach. All parameters in red font need to be monitored.
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Table 7-0: Example calculation for carbon steel production, blast finmace route — Mass balance Ay g 1 o
for the installation's direct emissions. AD = Activity data, CC = carbon content.
Consumption levels | AD (tonnes) cC Bio Emissions Comments - Mass balance ! B ! f B o [ g 17
fraction (t COp¥ O\
Coke fines 50000 23.0% 161 2160
Tron ores 5600000 |  0.023% 47192 - 1§11 O 3.664 (44/12) _ Y H 1
Coke 2 200 000 828.0% 7093 5040 _ _
Plastic wastes 70 000 68.4% 16% 1472708 | Biomass fraction!3 = - (EU™ é n. 2 - A KO ) p A
28 052 £ CO; > x L 414" g1 s %
Scrap (external) 800 000 0.210% 6155.5
Scrap (internal) 200 000 0.180% 13190
Lime calcined 280 000 0,273% 2 8000
Natural gas 170 000 73,00 467 160,0
Other inputs 40 000 10,0%% 14656,0
Sum 7 8598 800,6
Carbon in outputs AD CC “Emissions”(negative)
Steel -4 200 000 0,180% -31 657
Slags -1 000 000 0,030% -1 099
Sum -31 755,2
Total direct emissions of the installation 7 866 044
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Aver g1 O
-mM y O ve® N | veq v

Installation’s Indirect Emissions . i1

Table 7-7: Carbon steel, blast furmace route — Calculation of the installation's indirect emissions

Assumptions:
- H0% Icf produced waste gas used for electricity production (3% efficiency).
—  This covers Ti%lnf electricity consumption, the rest comes from the gnd.

- W yOn #e{ g113 =
WO, fp " m'vgia>w Os
TYg1> Aw aNe(¥e pP g1 ¥W)

—  Emission factor from waste gas 1s based on equivalent natural gas_but lower
efficiency than in other natural gas power plants|(EF = 0.576 t CO: /MWh).

-EUwLp LA ey ) p Al

_ : iee do 62 : i 0 o
Grid emussion factor 50,628 t CO, / MWh [Mix 50% coal, 30% natural gas. rest >y L BEG _” 47 g A7 QJ 71 No
renewable).
: o . . ) _ , . s Electricity ted from waste gas’ 1 658 844 MWh x 75% = 1 244 133 MWh
Weighted emussions factor of consumed electricity at installation: 0,589 t COz / MWh. ectricity genera o waste gas R
+ Total waste gas fuel mput: 1 244 133 / 0,35 efficiency = 3 554 666 MWh
Total electricity consumption of mnstallation: 1 658 844 MWh / year. e Converted to TJ- 3 544 666 * 0.0036 = 12 800 TJ
Total indirect emissions of the installation: 976 919 t CO; / year. The amount to deduct from direct emissions for waste gas used to generate electricity is

calculated in Table 7-8 below.

Table 7-8: Example calculation, carbon steel, blast furnace route — installations’ total direct
emissions corrected for waste gas deduction

t COy /year | Comment

Total direct emissions of the 7 866 044 From Table 7-6 above
installation

AD(TT) | EF (Nat Gas)

Deduction for Waste gases -12 800 56.1 -718 080 | Deduction for waste gas used to
generate electricity

Total direct emissions of the production process for 7147 964 Revised total direct emissions 38
crude steel products
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Table 7-9: Example activity levels for goods produced in the reporting period

Products Activity Level (AL) | Units
Precursors
Pig Iron 4000000 | t/year
Table 7-10: Example calculation, specific embedded emissions SEE under the simplified / "bubble"

Crude steel 5000000 | t/year approach for iron or steel products
Tron or steel Pﬂ,‘h{m Total amount of goods produced (steel products) 4 800 000 | t/vear
Sheets 3500000 | t/year Total direct emissions of the production process for steel products 7147964 | tCO2/ year
B ____éaaﬁa_'tfﬁ;_' ‘[stal ind:rect e-nission; o the installation 976919 | tCO2/ year

_ Specific direct embedded emussions 1,489 | tCO2/ steel product
Rails 500000 | t/year Specific indirect embedded emissions 0,204 | tCO2/ t steel product
Total gﬂ'l}d.s prnduced 4 SO0 000 it/ vear Specific total embedded emissions 1.693 | t CO;/ t steel product
Internal scrap 200000 | t/vyear

As a last step, the CBAM reporting obligation for these iron or steel products mto the
EU can then be determined. For example, for the import of 10 000 tonnes of iron or steel
products e_g. rails:

¢ Transitional period (report only):
o Direct embedded emissions = 10000 x 1,489 =14 890 t CO:

o Indirect embedded emissions =10 000 x 0,204 =2 040t CO,

Total: 16 930 t CO:
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Figure 7-3: Cement example — joint production process (‘bubble approach’) and complete
monitoring approach — all red elements need to be monitored.

¢ Direct emissions from fuel combustion — fossil fuels (coal and HFO) and from a
_____________________________ mixed fossil/biomass fuel derived from household waste (an alternative fuel).
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; . e Direct emissions from the process — resulting from the thermal decomposition of
preparation

Other minerals carbonates in the raw meal input (produced from limestone and other minerals) to

[
:
|
1
| :
! : l the cement kiln system.
| I
: ! S e Indirect emissions from the electrical energy consumed by the joint production
Coal L l co. process.
| + T
T |
High caloric fraction of I : v s
) . -« Portland
househaold wastes W : : Clinker Camart Cerment mill | coment :
. Faal =
T, 7| production | Chnker | | e
HFO (heavy fuel cil) P! ¥ F— . 4o
| ! ) oy |
I ! : I
Gypsum | : [
| ] i I
| ] I
I I : I
v : Production process 1 |
_______ de = e e e o e o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
Electricity : :

umweltbundesamt™

40



KOREA TESTING & RESEARCH INSTITUTE Presentation Template Design

2. L =EE &b E (CllAD)

KR

1)

i H

pad -or pegan O

O=~HAIl ua (o A-8)

(Precursor

O~ g17)

Table 7-3: Calculation of direct and indirect emissions, and SEE values for cement clinker

(tonnes)

Direct emissions AD (1) NCV | EF(tCOvt | Biomass Emissions Emissions

(GJit) | or t COVTT) el fossil (£ CO2) biomass
(t COp)

Eaw meal (standard | 1255000 0,525 658 873

factor)!®

Coal 88 000 25 a5 209 000 0

High NCV household 25000 20 83 15% 35275 6 225

waste!2

HEOD 43 000 40 78 134 160 0

Total direct emissions 1 037 310

Indirect emissions AMWh EF t COn

Electricity consumed 81 575 0.833 67 933

Chnker production | 1255000

Step 1: SEE values are derived using direct and in

direct emissions and activi

tv data for cement clinker.

Cement clinker

Direct

Indirect

SEE

0,3265

0,0541

tCOz /1t

KTR

KOREA TESTING &
RESEARCH INSTITUTE
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Table 7-4.: Calculation of rotal direct and indirect SEE values for cement final product (Step 2)

Portland cement production

Comment

tonnes clinker / tonne cement 0,95 Thiz 15 the CCE. for Portland cement. The CCER 1=
ratio specific to the cement product produced.

AW/t tCOt
Addidonal electricity 0.85 0.0708 | For the cement grinding production process.
consumption 0.085 Calculated as MWh't x EF for electricity.

Step 2: SEE values are derived for final cement product incl

precursor cement clinker

uding the embedded emissions from the relevant

KTR

KOREA TESTING &
RESEARCH INSTITUTE

Cement SEE Direct| SEE Indirect

tCO2/t tCOa/t

cement cememnt

Contribution of precursor 0,7852 0,0514 | Calculated using the CRE, for example|
(clinker) direct as 0.8265 x 0,95 =0,7852
Production process 0,0708 | As above
Total specific embedded 0,7852 0,1222 | Sum of SEEs
emissions

* Transitional period (report only):

Total: 90,74 t CO:

Direct embedded emissions = 100 x 0,7852=78,52t CO2

The total embedded emissions to be reported by the authorised declarant (EU importer) for
the import of Portland cement into the EU during the transitional period may then be
determined, for example, for the import of 100 tonnes of Portland cement:

Indirect embedded emissions = 100x 0,1222=1222t CO>
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