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»Day 1: Introducing the EU ETS regulatory framework - focus on allocation
methods and fall-back benchmarks

»Day 2: Technical session with focus on EU ETS iron steel sector

»Day 3: Technical session with focus on EU ETS cement sector

»Day 4: Technical session with focus on EU ETS aluminium sector
»Day 5: Technical session with focus on EU ETS electricity and fertilizers
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»Cement: overview of product benchmarks

»Cement: Product benchmarks on BDR

»Grey cement clinker: definition and boundaries

»\White cement clinker and lime: definition and boundaries

»From theory to actual implementation: ETS layout of a cement plant

»From theory to actual implementation: production data on BDR (activity
data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.)

»From theory to actual implementation: emissions at sub-installation level
for benchmark update

»From theory to actual implementation: summary and calculation
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBAMNIZATION AND CLIMATE CHANGE

Share (%) of verified emissions 1in EUZ7 industry
sectors 1in t COZ equivalent reported under ETS,
2021

-

m 24 Production of pig iron or steel

® 29 Production of cement clinker

= 21 Refining of mineral oil

® 42 Production of bulk chemicals

® 30 Production of lime, or
calcination of
dolomite/magnesite

» Other sectors
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Overview of cement product benchmarks

Activities of benchmarks....

Share of emissions of benchmarks 2016 -
2017 divided by activities

Production
of lime, or
calcination
of
dolomite/mag
nesite
18%

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Production Activities Relevant Relevant capacity
or capacity threshold to be ex-
processing ceeded
of gypsum or
plaStfgboard Production of cement clinker Production 500 tonnes per day
capacity (when in rotary kilns)
50 tonnes per day
(when in other furnaces)
Production of lime or calcination of dolo- | Production 50 tonnes per day
mite or magnesite capacity
Drying or calcination of gypsum or pro- Production ca- | 20 tonnes per day
duction of plaster boards and other gyp- | pacity
sum products, with a of calcined gypsum
Production or dried secondary gypsum
of cement

clinker
81%
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBAMNIZATION AND CLIMATE CHANGE

Overview of cement product benchmarks

Cement 1s the main component in concrete, which i1s the second

most consumed resource in the world, after water.

The industry emits nearly 900 kg of CO2 for every 1000 kg of

Figure 1 cement sector (NACE 24.1) direct employrment and Gross Value Added (GVA) per EU Member State, 2018
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Overview of cement product benchmarks

Cement facilities in EU

Cement plants - capacity in million t{Spatial Finance Initiative)

¥ Integrated

¥ Grinding r
Figure 10 Cement production in EU27 - 2019 ., N
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REPUBLIC OF TURKEY
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Overview of cement product benchmarks

Cement production in Europe 300
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Overview of cement product benchmarks

Global and EUZ7 cement production

\Wwgh

management
institute

EU27 cement production and trade balance

(Mt)

Figure 13 Global and EU27 cement production and trades between both parties, 1998-2019
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Production routes... Cement
clinker

Cement clinker and cement production processes

Fuels and Limestone, clays, Alternative raw
alternative fuels etc materials
oo T T e E e & .
S I Calcined lime, ! Clinker CO,
- | dolime, magnesia | |  production [\ Emissions
LY

h
[ Clinker

¥y CCs/ccu i_ i
| processes i

System boundaries:
embedded emissions of clinker
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Production routes... Portland cement

[ Clinker
{ Gypsum Other constituents ]
F i LY
: ! Cement
(i 7 grinding %
h .
(Portland) System boundaries:
Cement embedded emissions
’ of (Portland) cement

\@}gh e November 26 2024 I@Tadimg 11

CAFAdEFIN FASROIET



Funded by
the European Union

. T
Overview of cement product benchmarks @) MinisTrY OF ENVIRONMENT,

URBAMNIZATION AND CLIMATE CHANGE

Production routes... Aluminous cement

Aluminous cement production process

Fuels and
[ alternative fuels J [ Limestone J [ Bauxite J
"--._\_\_‘_‘_\_‘-‘-\-‘-\-\----- N _,_.--"'""--F
(S resmesapanenss \I Prod uc.tiun of N co,
: Alumina N Aluminous P Emissions
S 4 Cement
Aluminous System boundaries:
Cement embedded emissions
of aluminous cement
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Overview of cement product benchmarks

Many types..
Conten Portland Siliceo Calcareou Slag Fume
t cement us fly s cement cement silica
ash

Si02 21.9 52.0 35.0 35.0 85-97
Al1203 6.9 23.0 18.0 12.0 0
Fe203 3.9 11.0 6.0 1.0 0
Cao 63.0 5.0 21.0 40.0 <1
MgO 2.5 0 0 0 0
SO3 0 0 0 0

institute

management

a) Portland cement

d) Silica sand

b) Calcined clay

REPUBLIC OF TURKEY

MINISTRY OF ENVIRONMENT,

URBANIZATION AND CLIMATE CHANGE

e) Fly ash

c) Limestone powder

f) PVA fiber

Portland cement represents over 80% of EUZ7 cement production
It is currently made by calcining limestone (calcium
carbonates) and sintering the resulting calcium oxide at high
temperature with silicates from clay and quartz,; the resu
clinker is then ground with additives producing a fine and

reactive powder principally made of caldd4hFesi9+ Farlynuweera, R. M.
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»Cement: overview of product benchmarks

»Cement: Product benchmarks on BDR

»Grey cement clinker: definition and boundaries

»\White cement clinker and lime: definition and boundaries

»From theory to actual implementation: ETS layout of a cement plant

»From theory to actual implementation: production data on BDR (activity
data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.)

»From theory to actual implementation: emissions at sub-installation level
for benchmark update

»From theory to actual implementation: summary and calculation
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Product benchmarks on BDR

Activities with production
thresholds....

4 Further installation data:

(a) Activities according to Annex | of the EU ETS Directive:

This information is important for the competent authorities because changes compared to previous ETS phases may have taken place.

To the extent feasible, please sart the list with regard to the direct emissions, starting with the activity causing the highest direct emissions.

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Total rated thermal input

Number|Name of activity (Annex | of the ETS Directive) (MW)
1 |Production of cement clinker in rotary kilns with a production capacity exceeding 500 tonnes per day or in
other furnaces with a production capacity exceeding 50 tonnes per day
2 |Production of lime or calcination of dolomite or magnesite in rotary kilns or in other furnaces with a
production capacity exceeding 50 tonnes per day
3 |Drying or calcination of gypsum or production of plaster boards and other gypsum products, with a

production capacity of calcined gypsum or dried secondary gypsum exceeding a total of 20 tonnes per day

e

\Wgh

management
institute
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-y Activities with production
| BDR thresholds....

w/ And benchmarks...
— lll List of sub-installations

1 Product benchmark sub-installations

A

B <average of >80% Start of

C No.|Product type 10% best? performer? operation |CL exposed? CBAM?
1 |Grey cement clinker % TRUE TRUE

D 2 |White cement clinker //////// // TRUE TRUE
3 |Lime TRUE FALSE

= 4 |Dolime . . TRUE FALSE

F 5 |Sintered dolime _ TRUE FALSE

G 6 | Dried secondary gypsum ///// TRUE FALSE
7 |Plasterboard % FALSE FALSE

H 8 |Plaster _ TRUE FALSE

I

J

K

: # 1
gh nancgernan November 26t 2024 I(draghmq 16



Funded by
the European Union

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Product benchmarks on BDR

Activities with production
thresholds....

And benchmarks.... GHG emissions covered by benchmark in 2016/2017

Dolime
1% Plaster

‘\

0%

Sintered dolime

1o Plasterboard

1%

Lime

White cement
clinker
2%

Dried secondary

gypsum
0%

Grey cement
clinker
79%
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Product benchmarks on BDR

Activities with production
thresholds....
And benchmarks....

Activities Relevant Relevant capacity
capacity threshold to be ex-
ceeded
Gre'y cement cl lf?kej‘: Production of cement clinker Production 500 tonnes per day
White cement clinker capacity (when in rotary kilns)

50 tonnes per day
(when in other furnaces)

Lime < Production of lime or calcination of dolo- | Production 50 tonnes per day
Dolime mite or magnesite capacity
Sintered dolime Drying or calcination of gypsum or pro- Production ca- | 20 tonnes per day

duction of plaster boards and other gyp- | pacity

, sum products, with a of calcined gypsum
Dried secondary qgypsum or dried secondary gypsum
Plasterboard
Plaster

@égh i’:';i':mgeeme'“ November 26th 2024 I(GTGClimq 18
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24. Plaster

Product benchmarks on BDR

Benchmark name:

Plaster

Benchmark number:

24

Unit:

Tonnes of stucco (saleable production)

Stucco also known as ‘Plaster of Paris’ is hemi-hydrate plaster
(CaS04.1/2H20) produced by heating (‘calcining’) raw
gypsum at 150°C to 165°C thereby removing three-quarters
of chemically combined water.

Carbon leakage exposure:

Yes (CLEF to be used is 1)

Under the CBAM scope:

No (CBAM factor to be used is 1)

Associated Annex | activity:

Drying or calcination of gypsum or production of plaster

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Plasters consisting of calcined gypsum Or
calcium sulphate (including for use 1in
building, for use in dressing woven fabrics or
surfacing paper, for use 1in dentistry, for use
in land remediation) 1in tonnes of stucco
(saleable production).

Alpha plaster, plaster that is further
processed to plasterboard and the production of
the intermediate product dried secondary
gypsum, are not covered by this product

boards and other gypsum products, with a production benchmark.
capacity of calcined gypsum or dried secondary gypsum
exceeding a total of 20 tonnes per day
PRODCOM code Description
08.11.20.30 Gypsum and anhydrite
23.52.20.00 Plasters consisting of calcined gypsum or calcium sulphate (including for use in
building, for use in dressing woven fabrics or surfacing paper, for use in dentistry)
23.64.10.00 Factory made mortars

\Wgh

management
institute
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Product benchmarks on BDR

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

BM24 - Plaster -t CO2elt
0,08
0,07 -~
:E-‘ /"—/
@ 0,06
E /
£ 0,05
wy
=
2 0,04
L. — BM24 - Plaster - t CO2eft
E 0,03
$ BM value (2013-2020)
& 0,02 —— BM value (2021-2025)
0,01
0,00
0 2 4 6 a8 10 12
Mumber of sub-installations
Key parameters for BM24 Plaster Value Unit
Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 0,048 t COzelt
Benchmark value for 2021-2025 0,047 t COzelt

\Wgh

management

institute
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25. Dried secondary gypsum

Benchmark name: Dried secondary gypsum

Benchmark number: 25

Unit: Tonnes of dry secondary gypsum product
Carbon leakage exposure: Yes (CLEF to be used is 1)

Under the CBAM scope: No (CBAM factor to be used is 1)

Associated Annex | activity: | Drying or calcination of gypsum or production of plaster
boards and other gypsum products, with a production
capacity of calcined gypsum or dried secondary gypsum
exceeding a total of 20 tonnes per day

PRODCOM code Description

23.52.20.00 Plasters consisting of calcined gypsum or calcium sulphate (including for use in
building, for use in dressing woven fabrics for surfacing paper, for use in dentistry)

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Dry secondary gypsum 1s an intermediate

product in the production of plasters

or plasterboard. Dry secondary gypsum
is produced by recycling:

* Secondary gypsum: a by-product of
flue gas desulphurisation plants
(FGD or DSG) produced by the power
generation industry

* Waste generated by the factory due
to rejects or damage that is
recycled internally by the factory
and not sent to landfill;

* Any waste material returned to the
factory by the building sector;

* Any waste gypsum products received
from demolition of existing
buildings.

* Any other recycled material
processed separately by the plant

*@&gh i, el November 26t 2024
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

BM25 - Dried secondary gypsum -t CO2e/t
0,14
- BM25 - Dried secondary gypsum -t CO2e/t /
> 0,12 BM value (2013-2020) [
€ 010 || ——BM value (2021-2025)
/
@ 0,08
5 /
w
© 0,06
= J
o
¢ 0,04
5 /
0,02 / =
0,00
0 5 10 15 20 25 30
Number of sub-installations
Key parameters for BM25 Dried secondary gypsum Value Unit
Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 0,008 tCOzelt
Benchmark value for 2021-2025 0,013 t COzelt

"&:‘gégh m;;:;geement November 26th 2024
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Product benchmarks on BDR

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBAMNIZATION AND CLIMATE CHANGE

26. Plasterboard

Benchmark name:

Plasterboard

Benchmark number:

26

Unit:

Tonnes of stucco (saleable production)

Stucco also known as ‘Plaster of Paris’ is hemi-hydrate plaster
(CaS0..1/2H:0) produced by heating (‘calcining’) raw
gypsum at 150°C to 165°C thereby removing three-quarters
of chemically combined water.

Carbon leakage exposure:

No (CLEF of the relevant year is to be used)

Under the CBAM scope:

No (CBAM factor to be used is 1)

Associated Annex | activity:

Drying or calcination of gypsum or production of plaster
boards and other gypsum products, with a production
capacity of calcined gypsum or dried secondary gypsum

The benchmark covers boards, sheets,
panels, tiles, similar articles of
plaster/ compositions based on plaster,
(not) faced/ reinforced with paper/
paperboard only, excluding articles
agglomerated with plaster, ornamented
(in tonnes of stucco, saleable
product) .

High-density gypsum fibi
covered by this product

A\

exceeding a total of 20 tonnes per day

management
institute

\Wgh

PRODCOM code

Description

23.62.10.50

Boards, sheets, panels, tiles, similar articles of plaster/compositions based on
plaster, faced/reinforced with paper/paperboard only, excluding articles agglom.
With plaster, ornamented

23.62.10.90

Boards, sheets, panels, tiles, similar articles of plaster/compositions based on
plaster, not faced/reinforced with paper/paperboard only, excluding articles
agglom. With plaster, ornamented

November 26t 2024
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

BM26 - Plasterboard - t CO2e/t
0,40
035 | —BM26 - Plasterboard -t CO2e/t
> BM value (2013-2020) I
c 030 ——BM value (2021-2025)
: ' I
£ 025
w
: I
S 0,20 /_/_,
0
£ 0,15
o
O
T 0,10
O
0,05
0,00
0 5 10 15 20 25 30 35 40 45 50
Number of sub-installations
Key parameters for BM26 Plasterboard Value Unit
Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 0,119 tCOzelt
Benchmark value for 2021-2025 0,110 t COze/t
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»Cement: overview of product benchmarks

»Cement: Product benchmarks on BDR

»Grey cement clinker: definition and boundaries

»\White cement clinker and lime: definition and boundaries

»From theory to actual implementation: ETS layout of a cement plant

»From theory to actual implementation: production data on BDR (activity
data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.)

»From theory to actual implementation: emissions at sub-installation level
for benchmark update

»From theory to actual implementation: summary and calculation
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¥ % W

Activities with production
thresholds....
And benchmarks....

Activities Relevant Relevant capacity
capacity threshold to be ex-
ceeded
Gre'y cement cl lf?kej‘: Production of cement clinker Production 500 tonnes per day
White cement clilnker capacity (when in rotary kilns)
50 tonnes per day

(when in other furnaces)

Lime < Production of lime or calcination of dolo- | Production 50 tonnes per day
Dolime mite or magnesite capacity
Sintered dolime Drying or calcination of gypsum or pro- Production ca- | 20 tonnes per day

duction of plaster boards and other gyp- | pacity
, sum products, with a of calcined gypsum
Dried secondary gypsum or dried secondary gypsum

Plasterboard
Plaster

\ {1 | management -- =
\&ghgrsree November 26 2024 kalaclima -
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Production routes... Cement clinker

Cement clinker and cement production processes

Fuels and Limestone, clays, Alternative raw
alternative fuels etc materials
r“{;a-lgl;r;_d-li_n:;- ) Clinker co,
{_dolime, magnesla i | production [ Sl
LY

¥y CCs/ccu i_ i
| processes i

[ Clinker

System boundaries:
embedded emissions of clinker
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URBANIZATION AND CLIMATE CHANGE

[
g Zf 2 |\ REPUBLIC OF TURKEY
»[ | |*] MINISTRY OF ENVIRONMENT,
L L]
I-IEI " %

How 1s Grey cement clinker made?

Limestone Homogenization Clinker
quarrying  Classification  silo store

Q\

Crushing

Preheating of Rotary kiln

‘\ ___Rotating ki,
cyclones ,‘ - ey

raw meal in
Cement in bulk - /
% agge ) G
<0 cement Ground limestone
oLl + clay

M <“— Hot air

7, .
%. > Clinker

1. Raw materials, mainly limestone and clay, are quarried and crushed -
2. They are ground and mixed with other materials - such as iron ore or
ash
3. They are fed into huge, cylindrical kilns and heated to about 1,450C
(2,640F)
4. The process of "calcination" splits the material into calcium oxide and
coz

\@' h rﬁ&?@ggﬁémker is cooled, ground and ij\f{oevdem ietrb Zgé{psygbgng limestone GTGCIimG 58
~ iphletecement is transported to ready-mix concrete companies 1 IAA
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Grey cement clinker: definition
and boundaries

3ack to cement production.. How are emissions divided?

Cement production process: overview and emissions profile

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBAMNIZATION AND CLIMATE CHANGE

Emissions in the cement production process

B Industrial heat B Process B Electric power [l Other

Raw materials, energy

and resources _ Clinker and cement manufacturing ~ Downstream

o=

=t

(3

- ! |
— e / / Kllnandﬁhomﬂ \\\ HT /ﬁ

Quarry Crusher Transport' Raw Mill Precalcinator? Cooler Cement Mill Logistics

e =

s o =~ 1
/ o |

| =

%otiowl Chemical Fuels for
calcination heat
process

management
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ack to cement production.. How are emissions divided?

Figure 22 Clinker thermal energy intensity by fuel category in EU27 and at global level (%) (Gj/t clinker)
5

45

EU27 World
4 W Fossil fuel (EU27)
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Source: JRC based on [GCCA, 2019].
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Funded by Grey cement clinker: definition
the European Union and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

10. Grey cement clinker

Benchmark name: Grey cement clinker Grey cement clinker or

alternative hydraulic binders for

Benchmark number: 10 the production of cement, as
Unit: Tonnes of grey cement clinker or tonnes of alternative total amount of hydraulic binder
L produced.
hydraulic binder
Carbon leakage exposure: | Yes (CLEF to be used is 1) Products produced within the
system boundaries of other
Under the CBAM scope: Yes (CBAM factor of the relevant year is to be used) product benchmarks or as
byproducts or waste of other
Associated Annex | activity: | For the grey cement clinker: Production of cement clinker in production processes are not
rotary kilns with a production capacity exceeding 500 tonnes covered by this benchmark,
per day or in other furnaces with a production capacity including fly ash, blast-furnace

slag, steel slag, silica fume,

exceeding 50 tonnes per day lud
paper sludge.

For the alternative hydraulic binder: Combustion of fuels in

installations with a total rated thermal input exceeding 20 PRODCOM code Description

MW (except in installations for the incineration of hazardous
or municipal waste) 23.51.11.00 Cement clinker

@égh i’::;i';‘ag;me"' November 26th 2024 kGTGChm
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Funded by Grey cement clinker: definition REPUBLIC OF TURKEY

: : MINISTRY OF ENVIRONMENT,
thE EI..II"E‘FJ'EHI"I Unlﬂﬂ and boundarles URBANIZATION AND CLIMATE CHANGE
BM10 - Grey cement clinker - t CO2el/t
1,80
160 N ——BM10 - Grey cement clinker - t CO2e/t
> BM value (2013-2020
= 1,40 ( )
& ——EBM value (2021-2025)
< 1,20
2 1,00
=]
8 080 — =
= —_—
@ 0,60
% 0,40
{j 1
0,20
0,00
0 20 40 60 80 100 120 140 160 180 200
Number of sub-installations
Key parameters for BM10 Grey cement clinker Value Unit
Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 0,722 t COzelt
Benchmark value for 2021-2025 0,693 t COzelt
Number of (sub-)installations taken into account for the benchmark value 191
update
(Attributed) GHG emissions covered by benchmark (average of 2016/2017) 105 321 006 t COze

‘@égh e e November 26 2024 dedCllmg 3
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e the European Union and boundaries flz -....f-;'l- URBANIZATION AND CLIMATE CHANGE

18sions calculation

Scope

potential sources of COZ2 emissions:

— calcination of limestone in the raw materials

— conventional fossil kiln fuels

— alternative fossil-based kiln fuels and raw materials
— biomass kiln fuels (biomass wastes), non-kiln fuels,

- non-carbonate carbon content of limestone

- shales and raw materials used for waste gas scrubbing.

Process emissions from raw meal components can be monitored
in accordance with

Method A: Based on the carbonate content of the process
input;

MeThod BT based on the amount oI Cllinker pIOCEC

r“gégh management November 26th 2024 d Gclima 33
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: . | MINISTRY OF ENVIRONMENT,
the European Union and boundaries URBANIZATION AND CLIMATE CHANGE

Funded by Grey cement clinker: definition f ) REPUBLIC OF TURKEY
1| |

Calculation Method A: Kiln Input Based: )
Unless the raw meal is characterised, the operator shall
apply the uncertainty requirements for activity data >> CaC03, MgCO3
separately to each of the relevant carbon-bearing kiln

1nputs, avoiding double counting or omissions from returned _/
1iln Input Bas e Where cement kiln dust (CKD) and bypass dust

r

© kﬁéa&% giln sys %he operator shall not consider the
related raw materlal as process input, but calculate emissions
from CKD in accordance with subsection C.

Calculation Method B: Clinker Output Based >> Ca0O and MgO

The operator shall determine activity data as the clinker

production [t] over the reporting period in one of the

following ways: //

(a) by direct weighing of clinker;

(b) based on cement deliveries, by material balance taking 0. 525 t CO2/t
into account dispatch of clinker, clinker supplies as !

Well as ClLINKer SCLOCK varlatiomn, using the Ifollowing etries

\Wghgesssmn: kalaclima -
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Funded by Grey cement clinker: definition
the European Union and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

C. Emissions Related to Discarded Dust

Tier 2: The operator shall determine the emission factor (EF) at least once

The Operator shall add C0O2 emissions , annually following Articles 32 to 35 and using the following formula:
from bypass dust or cement kiln dust Eﬁm_(lﬂgi.%;@_lﬂgi.%
. . + Bl + Ll
(CKD) leaving the kiln system, corrected
for a partial calcination ratio of CKD
. . . Where:
calculated as process emissions 1n
accordance with Article 24. EFcgp = Emission factor of partially calcined cement kiln dust [t COs/t
CKD]:
EFq; = Installation-specific emission factor of clinker [t CO./t clinker];
d = Degree of CKD calcination (released CO; as % of total carbonate

CO, in the raw mix).

D. Emissions from non-carbonate carbon in raw meal
The operator shall determine the emissions from
non-carbonate carbon at least from limestone, shale
or alternative raw materials (for example, fly ash)
used in the raw meal in the kiln

\ _’x | management , 1
Eﬁégh N November 26th 2024 deGCllma 35
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»Cement: overview of product benchmarks

»Cement: Product benchmarks on BDR

»Grey cement clinker: definition and boundaries

»\White cement clinker and lime: definition and boundaries

»From theory to actual implementation: ETS layout of a cement plant

»From theory to actual implementation: production data on BDR (activity
data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.)

»From theory to actual implementation: emissions at sub-installation level
for benchmark update

»From theory to actual implementation: summary and calculation
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11. White cement clinker

White cement clinker and lime:
definition and boundaries

Benchmark name:

White cement clinker

Benchmark number:

11

Unit;

Tonnes of white cement clinker (as 100% clinker) or tonnes
of alternative hydraulic binder

Carbon leakage exposure:

Yes (CLEF to be used is 1)

Under the CBAM scope:

Yes (CBAM factor of the relevant year is to be used)

Associated Annex | activity:

For the white cement clinker: Production of cement clinker
in rotary kilns with a production capacity exceeding 500
tonnes per day or in other furnaces with a production
capacity exceeding 50 tonnes per day

For the alternative hydraulic binder: Combustion of fuels in
installations with a total rated thermal input exceeding 20
MW (except in installations for the incineration of hazardous
or municipal waste)

PRODCOM code

Description

23.51.11.00

Cement clinker

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,

White cement clinker or alternative
hydraulic binders for use as main binding
component in the formulation of materials
such as joint filers, ceramic tile
adhesives, insulation, and anchorage
mortars, industrial floor mortars, ready
mixed plaster, repair mortars, and
watertight coatings with maximum average
contents of 0.4 mass-% Fe203, 0.003 mass-
% Cr203 and 0.03 mass—-% MnZ203. Expressed
in tonnes of hydraulic binders (as 100%
clinker/alternative hydraulic binders).

Products produced within the system
boundaries of other product benchmarks or
as byproduct or waste of other production
processes are not covered by this
benchmark, including fly ash, blast-
furnace slag, steel slag, silica fume,
paper sludge.” In other words, cement
clinker or alternative hydraulic binder
need to fulfil all of the following
quantitative criteria regarding the
COTroafre—OT —C e Cat S WS aitoes~

URBANIZATION AND CLIMATE CHANGE

\Wghgiraegemen

November 26t 2024
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Funded by White cement clinker and
the European Union definition and boundaries

lime:

BM11 - White cement clinker -t CO2el/t
2,00
1,80 ——BM11 - White cement clinker - t CO2e/t
2 160 BM value (2013-2020)
£ 440 || ——BMvalue (2021-2025)
E i
o 1,20
| - —
9 1,00 e
7
E 0,80
o 0,60
&5 040
0,20
0,00
0 2 4 B 8 10 12 14
Number of sub-installations
Key parameters for BM11 White cement clinker Value Unit
Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 0,973 t COz0t
Benchmark value for 2021-2025 0,957 t COzelt

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

\Wghgiraegemen
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Funded by White cement clinker and lime: TP e e

the European Union definition and boundaries ;L_@,J': ot R

¥ % W

Activities with production
thresholds....
And benchmarks....

Activities Relevant Relevant capacity
capacity threshold to be ex-
ceeded
Gre'y cement cl lf?kej‘: Production of cement clinker Production 500 tonnes per day
White cement clinker capacity (when in rotary kilns)

50 tonnes per day
(when in other furnaces)

Lime < Production of lime or calcination of dolo- | Production 50 tonnes per day

Dolime mite or magnesite capacity

Sintered dolime Drying or calcination of gypsum or pro- Production ca- | 20 tonnes per day
duction of plaster boards and other gyp- | pacity

, sum products, with a of calcined gypsum
Dried secondary gypsum or dried secondary gypsum

Plasterboard
Plaster

\ {1 | management -- =
\&ghgrsree November 26 2024 kalaclima -

CAFAdEFIN FASROIET



Funded by

the European Union

White cement clinker and lime:
definition and boundaries

12. Lime
Benchmark name: Lime
Benchmark number: 12

Unit:

Tonnes of standard pure lime

The reference product standard pure lime is defined as lime
with a free CaO content of 94.5%

Carbon leakage exposure:

Yes (CLEF to be used is 1)

Under the CBAM scope:

No (CBAM factor to be used is 1)

Associated Annex | activity:

Production of lime or calcination of dolomite or magnesite in
rotary kilns or in other furnaces with a production capacity
exceeding 50 tonnes per day

Special provisions:

Provisions in Annex |1l of the revised FAR

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Quicklime: calcium oxide
(Ca0O) produced by the
decarbonation of
limestone (CaCO3).
Expressed in tonnes of
’standard pure’ defined
as lime with a free CaO
content of 94.5%.

PRODCOM code Description
23.52.10.33 Quicklime (or lime): Calcium oxide (Ca0) produced by decarbonising limestone
(CaCOs)

\Wghgiraegemen

November 26t 2024
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Funded by White cement clinker and lime:
the European Union definition and boundaries

Given the wide range of product qualities that can be achieved,
the product benchmark for lime refers to a standard composition
concerning calcium oxide and magnesium oxide:

HALLEme,smndard = MEdiﬂ?‘l( X H‘qLEt’me,unmrrected,k)

751.7
Where:
HAL; e onsors - HISTOriCAl activity level for lime production expressed in tonnes of standard
pure lime
Moo i - Content of free CaO in the produced lime in year k of the baseline period
expressed in mass-%.
Misgo,k Content of free MgO in the produced lime in year k of the baseline period

expressed in mass-%.

Uncorrected historical activity level for lime production in year k expressed in

HALIFmepncmTecteu‘,k *

tonnes of lime.

@ggh i’::;i'mg;me"' November 26th 2024 quachm 41
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Funded by White cement clinker and lime:
the European Union definition and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

BM12 - Lime -t CO2e/t

1,60
a0 | ——BM12 - Lime - t CO2eft P
> BM value (2013-2020) /_/"
e 120 | —— BM value (2021-2025)
QD B /’
.E 1,00 _______-——-—'_-.
w
5 ,/‘-'-
S 080 -
B 7
E 060 |f
QQ
o
Q 040
o
0,20
0,00
0 20 40 60 80 100 120 140 160 180

Number of sub-installations

Key parameters for BM12 Lime Value Unit

Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 0,746 t COzelt

Benchmark value for 2021-2025 0,725 t COzelt

q 42
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White cement clinker and lime:
definition and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Dolime or calcined dolomite as mixture of

13. Dolime
Benchmark name: Dolime
Benchmark number: 13

calcium and magnesium oxides produced by

Unit:

Tonnes of standard pure dolime.

Standard pure dolime, has a free CaO content of 57.4% and
a free MgO content of 38.0%

the decarbonation of dolomite
(CaC03.MgCO3) with:

- a residual CO2 exceeding 0.25%,

- a free MgO content between 25% and 40%

Carbon leakage exposure:

Yes (CLEF to be used is 1)

and
- a bulk density of the commercial

exceeding 50 tonnes per day

Under the CBAM scope: No (CBAM factor to be used is 1) product below 3.05 g/cm?.
Associated Annex | activity: | Production of lime or calcination of dolomite or magnesite in Dolime shall be expressed as ’standard
rotary kilns or in other furnaces with a production capacity pure dolime’ quality with a free CaO

content of 57.4% and a free MgO content
of 38.0%.

Special provisions:

Provisions in Annex Il of the FAR

PRODCOM code

Description

23.52.30.30

Calcined and sintered dolomite, crude, roughly trimmed or merely cut into
rectangular or square blocks or slabs

\Wghgiraegemen
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Funded by
the European Union definition and boundaries

HALdﬂumesmndard = MEdiﬂﬂ(

Where:

HA[da.h‘m e standard *

Megok *

Mygg0.k *

HA'[doneumarrecLed,k -

White cement clinker and lime: REPUBLIC OF TURKEY

MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

785 X Meggp + 1092 X myg0 1
865.6

X HA Ldnlime,nnmrrected,k)

historical activity level for dolime production expressed in tonnes of

standard pure dolime

content of free CaO in the produced dolime in year k of the baseline period

expressed in mass-%.

content of free MgO in the produced dolime in year k of the baseline period

expressed in mass-%.

uncorrected historical activity level for dolime production in year k

expressed in tonnes of dolime.

\Wgh
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Funded by White cement clinker and lime:
the European Union definition and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

BM13 - Dolime -t CO2e/t

2,00

1.80 | ——BM13 - Dolime - t CO2el/t
> BM value (2013-2020
2 1,60 ( )
S 140 | —— BM value (2021-2025) P
E ___4—-—"_-_/
0 1,20 ——
o 1,00 /
]
£ 0,80
o 060
&5 040

0,20

0,00

0 5 10 15 20 25 30 35
Number of sub-installations

Key parameters for BM13 Dolime Value Unit
Average GHG emissions intensity of the 10% most efficient installations

in 2016/2017 0,881 t COzelt
Benchmark value for 2021-2025 0,815 t COzelt

q 45
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Funded by White cement clinker and lime:
the European Union definition and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

14. Sintered dolime

Benchmark name: Sintered dolime
“Mixture of calcium and

magnesium oxides used solely
Unit: Tonnes of sintered dolime (as saleable product) for the production of
refractory bricks and other
refractory products with a
Under the CBAM scope: No (CBAM factor to be used is 1) minimum bulk density of 3.05
g/cm’®. Expressed in tonnes of
saleable sintered dolime

Benchmark number: 14

Carbon leakage exposure: Yes (CLEF to be used is 1)

Associated Annex | activity: | Production of lime or calcination of dolomite or magnesite in
rotary kilns or in other furnaces with a production capacity
exceeding 50 tonnes per day

Special provisions: -

PRODCOM code Description

23.52.30.30 Calcined and sintered dolomite, crude, roughly trimmed or merely cut into
rectangular or square blocks or slabs

»@égh i’:;i'mgeeme'“ November 26th 2024 kdrachma 46
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Funded by White cement clinker and lime:
the European Union definition and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

BM14 - Sintered dolime -t CO2el/t
1,80
1,60
Py —
w140
T
.E 1,20
% 1,00 H = BM14 - Sintered dolime - t CO2e/t
2 080 | BM value (2013-2020)
E — _
& 060 BM value (2021-2025)
¢
o) 0,40
0,20
0,00
0 1 2 3 4 5
Number of sub-installations

Key parameters for BM14 Sintered dolime Value Unit
Average GHG emissions intensity of the 10% most efficient installations

in 2016/2017 1,441 t COzelt
Benchmark value for 2021-2025 1,406 t COzelt

q 47
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Funded by White cement clinker and lime:
the European Union definition and boundaries

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Definition and explanation of

processes and emissions CO, emissions to be considered for Boundaries to be

covered: the derivation of the benchmarks considered for the
determination of
the benchmark

+ “process emissions”
CO; emissions
3 Fuel Flue gas
preparation Calcination treatment
(e.g. / sintering (e.g. post
heating of combustion)
the HFO
N/
|
Y
Limestone / Product:
dolomite Lime /
dolime /
sintered
dolime

q 48
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Funded by White cement clinker and lime:
the European Union definition and boundaries

CaCO3 =2 CaO + CO,

Calcium Carbonate= Calcium Oxide + Carbon dioxide

Lime Cycle

milissions of

CO, will o~ ) lF:::: f o
depend on the N - 4 stone &0
- AT CAH.BCWA \#U”Anum

r_‘ li.--n—--
HOo | r 5
a— H_w -
ol
?ﬂ"i:ﬁi 0%:”’9
':I"::'H]_I | -"-.-.-..':.. F 1'5’% Ca0
H.0
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»Cement: overview of product benchmarks

»Cement: Product benchmarks on BDR

»Grey cement clinker: definition and boundaries

»\White cement clinker and lime: definition and boundaries

»From theory to actual implementation: ETS layout of a cement plant

»From theory to actual implementation: production data on BDR (activity
data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.)

»From theory to actual implementation: emissions at sub-installation level
for benchmark update

»From theory to actual implementation: summary and calculation
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

ETS layout of a cement plant

Dolime sub-

installation |
1

Dolime

Calcare | I

CM3 - e B
biomass Lime Lime

Natural @
Gas
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

ETS layout of a cement plant

Petroleum coke :—@

Used Tires |

P

Raw meal (carbon not derived from
carbonates)

| Plastic and Tires }—@
i
i
i
i
| Natural gas | i @
i
i
|

Diesel (for ! s8

emergenciess) i

Grey cement clinker

1
$1-57 I'—( :: )—>| Clinker
1
1
1
1
1
1
1
1
I
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Lime production data on BDR

Dolime sub- |
installation |
1

Dolime

Calcare | |

CM3 - F—— === —_—————
hiomass lee Lime

Natural @
Gas

5
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Source streams and emission sources

The tables below are identical fo sheet "Accounting” in the Annual Emissions Report template provided by the Commission.

Lime production data on BDR

/1 L
W i

You can therefore copy data for each fable from the Annual Emissions Report templafe without further entres and also find further guidance there.

If the Commission's template is not used in your Member State, or you prefer to enter data manually, each table contains example dafa at the top (white fields).

Please note that no calculations are made in this sheet. Therefore, totals in columns AU to AY need to be entered correctly as these data will be further used in this template!

Source Streams (excluding PFC emissions)

A 8\ REPUBLIC OF TURKEY
{#] x| MINISTRY OF ENVIRONMENT,

# Method Source stream name Activity Data AD Unit NCV Unit EF Unit
Ex.1 |Combustion Heavy fuel oil 252 000,00 t 45,00 GJhi 73,00 tCO2/TJ
Ex.2 |Process Emissions Clay 121.000,00 t 0,09 tCO24
Ex.3 |Mass balance Steel -1.808.226,00 t 0,00
1 |Process Emissions Lime 74278274 t 0,00 0,69 tCO24
2 | Combustion Natural Gas 945 80 1000Nm3 37 41 Gj/1000nm3 56,52 tCO2/TJ
3 |Combustion Biomass 186584 75 t 15,60 GJi 112,00 tCO2/TJ
4 |Combustion Gasoil 0,78 t 73,93 GJit 42 87 tCO2/TJ
. 5 |Process Emissions Dolime 94 221,97 t 0,00 0,83 tCO24
(8 4 management £h <
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o Lime production data on BDR (@) Mot it

the European Union Wy ==/%/ URBANIZATION AND CLIMATE CHANGE
'-...‘3_‘_-_ _‘.‘.Hj
\ V 4
ol 4 Il Source streams and emission sources
— i faiver .-.‘a&.&w.j.'?mﬁaf?.-?r.j-’ 7 wnead oo ey i B e adt Envasiorens
Yires o GRereie o s R v AR EREV T 8 s RV 7 Aot
A e Erm e .-Enga:-:-“&.-?m P Lot ;ﬂﬂ'ﬁiiﬂmﬁﬁf Sitais av{aﬂu,.':-!-ﬁ-‘ia".-i?
A HE&SE .ﬂl.'-'i"E ﬁ‘}ﬂfﬂﬂ' ﬂ'ﬂfﬂ'{.ﬂfeﬁms are mﬂ'ﬂﬁs' 7 Hx.r.? .i'!?.rs'.-s'f .???Efefwe
B
C - - -
= Source Streams (excluding PFC emissions
E Energy Energy
CO2e fossil CO2e non- content content
F # Method Source stream name (t) CO2e bio (t) sust. bio (t) (fossil), TJ (bio), TJ
G Ex.1 |Combustion Heavy fuel oil §27.820.0 0.0 0.0 11.340,00 0.00
Ex.2 |Process Emissions Clay 10.640.7 0.0 0.0 0,00 0,00
H Ex.3 |Mass balance Steel -2.569.306.9 0.0 0.0 0,00 0.00
1 Process Emissions Lime 516.039.9 0.0 0.0 0.00 0.00
I 2 |Combustion Matural Gas 1.999 5 0,0 0,0 239,38 0,00
J 3 |Combustion Biomass 0.0 320.495 3 0.0 0.00 2041 92
4 |Combustion Gasoil 2.5 0.0 0.0 0.06 0.00
K p 5 |Process Emissions Dolime 778791 0.0 0.0 0.00 0.00
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\ V 4
‘ ., r D. Sheet "Emissions” - ATTRIBUTION OF EMISSIONS
“ /
.
| Total Direct Greenhouse Gas Emissions and Energy Input from Fuels
This section contains the summary of the emissions and energy content data from the five sheets "B+C_EmissionsY1 to Y5". In cases where the Member State
A allows the data to be entered aggregated instead of filling in those five sheets, the relevant entries must be made in section 2 here below.
B For further information see general notes at the beginning of sheet B.
1 Automatically calculated data at installation level
D Data displayed here are the automatic summary from data entered in sheets B+C.
E Installation level data: Unit 2019 2020 2021 2022 2023
Total CO2 emissions t CO2 [/ year 556 326 521510 611.035 579 519 595 921
F Zero-rated biomass emissions t CO2 / year 302.173 275.505 299 252 278.435 329.485
Total N20 emissions t CO2e/year
G Total PFC emissions t CO2elyear
H Sum of direct emissions t CO2e/year 556.326 521.510 611.035 579.519 595921
Transferred C0O2 exported t CO2 / year
| Total direct emissions of the installation t CO2elyear 556.326 521.510 611.035 579.519 595.921
J Total energy input from fuels TJ | year 2.901 2.750 2.990 2523 2977
K ol
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Lime production data on BDR

sy ‘
| BDR = N . .
< (c) Distribution of energy input to different uses
: j Please enter in the table below the amount of energy consumed for each use type, or - depending on input (b) - the percentage of amount (a).
— - Energy input to product BM is the sum of direct energy input and energy input to measurable heat consumed by the sub-installation

- Energy input for production of measurable heat not used for product BM or electricity production

- Energy input to fuel BM sub-installations, for the primary purpose of the production of heat

- Energy input for electricity production
For attributing fuel input from cogeneration (CHP) to production of measurable heat and electricity, the "CHP tool” in section DI, has to be used.
Special care should be taken for attribution of energy input to the two sub-installations which are relevant for allocation purposes:

Fuel benchmark sub-installation "CL" (exposed to a significant risk of Carbon Leakage) and "non-CL" (not exposed to carban leakage risk).
For control purpases, the rest (100% minus total of Inputs) is displayed in the bottom line. This refers to energy mput which is nat eligible for allocation.
NOTE! Please note that due to the changed definition of the fuel benchmark sub-installation for the allocation period 2026-2030, values to be entered here may differ from those

provided in the annual activity level reports during the baseline period.

Usage type of fuel input Unit 2019 2020 2021 2022 2023
i. Energy input to product BM sub-installations TJ/ year 2.800,77 2.749,89 2.980,00 2.522,75 2.977,32
ii. Energy input for production of measurable TJ / year 0,00 0,00 0,00 0,00 0,00
heat
iii.|Fuel benchmark sub-installation (CL | hon-CBAM) TJ/ year
iv.|Fuel benchmark sub-installatien (nen-CL | non-CBAN TJ/ year
V.|Fuel benchmark sub-installation (CL | CBAM) TJ [ year
vi. Energy input for electricity production TJ/year 0,00 0,00 0,00 0,00 0,00
vil. Rest TJ/year 0,02 0,03 0,03 0,00 0,04

AT IOTMMmMOO®>
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Lime production data on BDR

| Lime

\

Tool for calculating the historical activity levels for lime sub-installations

; This tool helps you determine the HAL (historical activity levels) for the lime benchimark {(Annex [I] point 2 of the FAR])
: : ,‘ The result of this tool is automatically copied into sheet 'F_ProductBM", input line 'Ya).ii" of the appropriate sub-installation.
el (a) Relevance of this tool in your installation: |re|evant |
This message is autormatically generated based on your inputs in sheet "A_InstallationData", section A.0I1.
|click here to return to sheet F_ProductBM |
(b) Uncorrected Lime production:
Flease enter here the annual production data expressed as tonnes of lime, without correction for the composition data;
Unit 2019 2020 2021 2022 2023
uncorrected lime production t/year 821.054 795142 721781 694 775 742 783
(¢) Compaosition data:
Pursuant to Annex I1l point 2 of the FAR, the following data is required:
m{CaQ) content of free Ca0 in the produced lime in each year of the baseline period expressed as mass-%
m(MgQ) content of free MgO in the produced lime in each year of the baseline period expressed as mass-%
Unit 2019 2020 2021 2022 2023
Content of Ca0 % 81,95 81,59 86,36 88,89 85,90
Content of MgO % 1,81 2,54 212 2,42 1.81
(d) Result: Activity levels for lime expressed as standard pure lime
Here the corrected line activity level is calculated using the formula given in the FAR, Annex I1I point 2 {before determining the median).
The result of this tool is used in sheet 'F_ProductBM" input line (a).ii of the appropriate sub-installation, from which the median is calculated.
Unit 2019 2020 2021 2022 2023
production of standard pure lime t/year 724 296 671.326 673.230 669.358 685855
|click here to return to sheet F_ProductBM
management : o
B November 26th 2024 dTacllma
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Lime production data on BDR

Given the wide range of product qualities that can be achieved,
the product benchmark for lime refers to a standard composition
concerning calcium oxide and magnesium oxide:

HALLEme,smndard = MEdiﬂ?‘l( X H‘qLEt’me,unmrrected,k)

751.7
Where:
HAL; e onsors - HISTOriCAl activity level for lime production expressed in tonnes of standard
pure lime
Moo i - Content of free CaO in the produced lime in year k of the baseline period
expressed in mass-%.
Misgo,k Content of free MgO in the produced lime in year k of the baseline period

expressed in mass-%.

Uncorrected historical activity level for lime production in year k expressed in

HALIFmepncmTecteu‘,k *

tonnes of lime.
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Funded by

tiias Evinopesiti Usiloi Lime production data on BDR

| BDR =
| Tool for calculating the historical activity levels for Dolime sub-installations
<
: / This too! helps vou determine the HAL (historical activity levels) for the Daolime benchmark (Annex Il point 2 of the FAR). it is not to be used for "sintered dolime"
) — The result of this fool is automatically copied into sheet 'F_ProductBM", input line "(a).ii" of the appropriate sub-installation.

(a) Relevance of this tool in your installation: |re|evant |
This message is automatically generated based on your inputs in sheet "A_InstallationData", section A1 1.

[Click here to return to sheet F_ProductBM |

(b} Uncorrected Dolime production:
Flease enter here the annual production data expressed as tonnes of dolime, without correction for the composition data;

Unit 20189 2020 2021 2022 2023
uncorrected dolime production t/year 0 0 103.676 91.369 g4 222

(c) Composition data:
Pursuant to Annex [l point 3 of the FAR, the following data is required:

m{Cal) content of free CaQ in the produced dolime in each year of the baseline period expressed as mass-%
mikigQ) content of free MgO in the produced dolime in each year of the baseline period expressed as mass-%

Unit 2019 2020 2021 2022 2023
Content of Ca0 % 0,00 0,00 53,79 55,04 57.00
Content of MgQ % 0,00 0,00 37.81 34,41 33,71

(d}) Result: Activity levels for dolime expressed as standard pure dolime
Here the corrected dolime activity level i calcuwlated wsing the formula given in the FAR, Annex Il point 3 (before determining the median).
The result of this tool is used in sheet 'F_ProductBM", input line (al.ii of the appropriate sub-installation, from which the median is calculated.
Unit 2019 2020 2021 2022 2023
production of standard pure dolime t/year 0 0 100.026 85 267 88.780

|click here to return to sheet F_ProductBM
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Lime production data on BDR

Standardization of the dolime production

. 785 X Megg g + 1092 X My 00 4
HAL 451ime standara = M'ﬁ'dmn( - 365.6 I x HALanEme,nnmrrectedjk

Where:

HALyoimesangarg - NNIStOrICal activity level for dolime production expressed in tonnes of

standard pure dolime

Mook - content of free CaO in the produced dolime in year k of the baseline period

expressed in mass-%.

Mysgox - content of free MgO in the produced dolime in year k of the baseline period

expressed in mass-%.

HALgoimeuncomecteq - UNCOrrected historical activity level for dolime production in year k

expressed in tonnes of dolime.
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Clinker production data on BDR

Petroleum coke :—@

Used Tires |

P

Raw meal (carbon not derived from
carbonates)

| Plastic and Tires }—@
i
i
i
i
| Natural gas | i @
i
i
|

Diesel (for ! s8

emergenciess) i

Grey cement clinker

1
$1-57 I'—( :: )—>| Clinker
1
1
1
1
1
1
1
1
I
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N
5 Source Streams (excluding PFC emissions)
Source stream name Activity Data AD Unit NCV NCV Unit
D Combustion Heavy fuel oil 252.000,00 t 45,00 GJit 73,00 tCO2/TJ
E Process Emissions Clay 121.000,00 t 0,09 tCO2/t
Mass balance Steel -1.808.226,00 t 0,00
F Combustion Petroleum coke 583121 t 33,51 | GJd/t 96,82 | tCO2/TJ
Process Emissions Clinker and cement (Method B) 648.950 t - 0,53 | tCO2/t
G Process Emissions Raw meal (carbon not derived from carbonates) TOC 1.002.650 t - 0,00 | tCO2/t
Combustion Used tires 8.852 t 33,86 | GJ/t 87,30 | tCO2/TJ
H Combustion Natural gas 431 t 24 97 | GJ/it 93,44 | tCO2/TJ
Combustion Diesel (for emergencies) 3 t 42 87 | GJi 73,93 | tCO2/TJ
I Combustion Plastic and tires 3.125,60 t 34,08 | GJ/t 86,98 | tCO2/TJ
K ol
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\ V 4
| BDR
~ /
.
A
B Source Streams (excluding PFC emissions)
C Energy Energy
CO2e non- content content (bio),
D Source stream name Activity Data CO2e fossil () (CO2e bio (t) sust. bio (t) (fossil), TJ T
Combustion Heavy fuel oil 252.000,00 827.820,0 0,0 0,0 11.340,00 0,00
E Process Emissions Clay 121.000,00 10.640,7 0,0 0,0 0,00 0,00
Mass balance Steel -1.808.226,00 -2.569.306,9 0,0 0,0 0,00 0,00
F Combustion Petroleum coke 58312,1 189.203,5 0,0 0,0 1.954,10 0,00
G Process Emissions Clinker and cement (Method B) 648.950 341.996,7 0,0 0,0 0,00 0,00
Process Emissions Raw meal (carbon not derived from carbonates) TOC 1.002.650 4.321,9 0,0 0,0 0,00 0,00
H Combustion Used tires 8.852 18.085,4 8.079,1 0,0 207,15 92,54
Combustion Natural gas 431 37.700,0 0,0 0,0 10,76 0,00
I Combustion Diesel (for emergencies) 3 3,0 0,0 0,0 0,13 0,00
Combustion Plastic and tires 3.125,60 6.509,4 2.756,3 0,0 74,84 31,69
J
K ol
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Biomass and ISO
17.025

EUROPEAN COMMISSION
DIRECTORATE-GENERAL

CLIMATE ACTION
Directorate B — Carbon Markets & Clean Mobility
Unit B.2 - ETS (Il): Implementation, Policy Support & ETS Registry

Guidance Document
Biomass issues in the EU ETS

MRR Guidance document No. 3,
Updated Version, 17 October 2022

Yes Agricultural or

Mixed

Is X a mixed material

Need to analyse

or only biomass?

Biomass

> fossil / biomass
L fraction

.New!

“
Ty

No

Is X used for

~

energy purpose?

Is X Solid Municipal o

T

L
i e
S

Waste?

Nﬁiomﬁss?

l

Assess sustainability
criteria
Evidence under national or
voluntary scheme available?
If no, make own assessment

No

\Wgh
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the European Union Biomass Fraction Y e . cxans

Biomass and ISO

17.025
Assessed . Yes
. . . i 8 Solid or gaseous
‘biomass’ means the biodegradable fraction of products, waste C"tefmpllad (biomasgs fuel)?
and residues from biological origin from agriculture, including o

vegetal and animal substances, from forestry and related indus-
tries, including fisheries and aquaculture, as well as the biode-
gradable fraction of waste, including industrial and municipal

Installation started
after 20207

waste of biological origin; o
W
?;
‘mixed fuel’ means a fuel which contains both biomass and
. Assess GHG savings
fossil carbon;
o Evidence under national or
voluntary scheme available?
If no, make own assessment

GHG saving
criteria met?

0
L

Picture by .2 umweltbundesam
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Biomass and ISO

17.025
(8) ‘tier’ means a set requirement used for determining activity

data, calculation factors, annual emission and annual average
hourly emission, released fuel amount and scope factor;
Use of laboratories

1.  The operator shall ensure that laboratories used to carry out
analyses for the determination of calculation factors are accredited in

accordance with EN ISO/IEC 17025, for the relevant analytical

ACCREDIA methods.

L'ENTE ITALIANG DI ACCREDITAMENTO

i TURKISH ACCREDITATION AGENCY

TURKARK

ACCREDIA / BANCHE DATI / ACCREDITAMENTI / LABORATORI DI PROVA / ‘

Banche Dati
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(f) Applied tiers for calculation factors:
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+

w3

calculation factor required tier |applied tier |full text for applied tier
i.|Met calorific value (NCV) 3 3 Laboratory analyses
ii. |[Emission factor (preliminary) 3 Laboratory analyses
1. | Oxidation factor 1 1 Default value OF=1
iv.| Conversion factor n.a.
v.|Carbon content n.a.
vi. |Biomass fraction (if applicable) 3 3 Laboratory analyses

+
&

I i

+ [ )

L..-l-lll.-,:

L RR T J
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.

(c} Distribution of energy input to different uses
Please enter in the table below the amount of energy consumed for each use fype, or - depending on input (b) - the percenfage of amount (a).

- Energy input to product BM is the sum of direct energy input and energy input to measurable heat consumed by the sub-installation
- Energy input for production of measurable heat not used for product BM or electrcity production
- Energy input to fuel BM sub-installations, for the primary purpose of the production of heat
- Energy input for electricity production
i I P tool” in section 0. /i, has to be used.
Special care should be taken for attribution of energy input to the two sub-installations which are relevant for allocation purposes:

Fuel benchmarl sub-installation "CL" (exposed fo a significant risk of Carbon Leakage) and "non-CL" (not exposed fo carbon leakage risk).

For control purposes, the rest (100% minus total of inputs) is displayed in the bottom line. This refers fo energy input which is not eligible for allocation.
NOTE! Please note that due to the changed definition of the fuel benchmark sub-installation for the allocation period 2026-2030, values to be entered here may differ from

those provided in the annual activity level reports during the baseline period.

Usage type of fuel input Unit 2019 2020 2021 2022 2023
i. Energy input to product BM sub-installations TJ | year 2.371,08 2.469.32 2442 21 229994 253705
ii. Energy input for production of measurable TJ | year 0,00 0,00 0,00 0,00 0,00
heat

lii.|Fuel benchmark sub-installation (CL | non-CBAM) TJ !/ year
iv.|Fuel benchmark sub-installation {nenCL | nen-CBA  TJ/year

AT I TmMmOOom>

v_|Fuel benchmark sub-installation (CL | CBAM) TJ | year
vi. Energy input far electricity production TJ [ year 0,00 0,00 0,00 0,00 0,00
vil. Rest TJ [ year 0,13 0,14 0,13 0,12 0,14

xh_fx | management / 1
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\ V 4 ‘
| BDR
:;‘ F. Sheet"ProductBM" - SUB-INSTALLATION DATA RELATING TO PRODUCT BENCHMARKS
.

The navigation bar above only contains links to the relevant sub-installations listed in section A.l.1.

| Historic Activity levels and disaggregated production details

1 Sub-installation with product benchmark: |Grey cement clinker |
Fie eadmae o e oot and e it sedi-eanialiaioe s Sianyaed soaamainai fased i e aamaits g sheer T lasiaiiaioeaata
Fus sheet serves e foffeminng fwe purpeses:
- dafe needed fo deferamine the amount of free affocalion of prodct Benchmark sof-fnstalfatfons,”
- dafe needed fo defermine improvement rafes of product Benchmark vafies

(a) Historic activity levels
Edndtar fve oo e T Solf devale Y afond e raooniadt £ e S seiied s oiracile aoodieaids Ao e naltoeaioer oF e afocaian

A 453 AISSARRS GOOSAT LeRTE S N AAE $e snonnraie calveaaive faad s 0 S cimad aeadf A nemeatte ane Satvmasieadiv coovad s Frie falvie ceadtan fl

Siamad ver e ofant of e wvinnd’ aoenadioe? aeninec o AL, o sl B seamaaioali olaianTained i Hs sowi i aEoes SASr Aese? aoerate g SV feas B o g 7 e Bareline pasodt
A e e nama e Arainae sodii fava sl De glatanmaad Basad v e el catead(an paae affar e miadf af rannaad goanaiioen peanscaaeat o e S schsoanagnand of Adicie

YT

Annual activity levels: Unit 2019 2020 2021 2022 2023
i. Grey cement clinker tonnes 648950 6581.398 668419 529482 694 377
ii. From sheet "H_SpecialBM": tonnes
iii. Values used for calculation: tonnes 648.950 681.398 668.419 629482 694 377

(b) Special reporting requirements:
LT ot Seeimant s nageans soeva avinmiaion B e maandiad ey ST wadueal naterad @1 avmaieali enenatad misssame s daness s

A
B
C
D
E Liresatler s fr e proctaclioer Slale of e prochacl 8o Bvwees oF sy camerw olrber o fovanes oF sars Soifen, g clieed Sy Arresay L of e FAR
F
G
H
I
J
K
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‘ Production details

~w

: / (e) Identification of products included in this product benchmark sub-installation

A nactay Secfimad ot sacaeeass ovenad anwa prcbacts for peactacf gpracned o samae cases paaamectaies o be aaleraed Ao alnadier ooemaiss. Fie nafesand oot acds
JTIARE 03 AT A a2 A3 i i A B8 o w SCAF I i ek B e S edlaras gidinad for e oot ay Sannfimant ane resmariast

FRCERCERS coolas ahal Se aeianaci dae fanm frvrvrrwr”t L8 seiaocs @ i or e olalinaians g Seieesen S £ FRCEOCTIS ane o asaialivia, af deaad 3 ol fevel AlCE
S S e prnseotact e §9e fanm oF v

A dewd o FRCIDCE G ST Hf:.ﬁ“\ o7 i f‘i?.:.a'x:.".ﬂ-‘

(f) Individual production levels of products included in this product benchmark sub-installation
PRODCOM (Mame of product or group

A
B
C
D
E 2010 of products Unit 2018 2020 2021 2022 2023| CN codes
F
G
H
I
J
K

23.91.11.00 |Grey clinker 1 648.950 651.398 668.419 629 452 694 377 (2523 10 00

(OBl a s RE N R ey Ry R N I L R

-
L}

Sum of production levels 648.950 681.308 668.419 620482 694 377

management
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........

»Cement: overview of product benchmarks

»Cement: Product benchmarks on BDR

»Grey cement clinker: definition and boundaries

»\White cement clinker and lime: definition and boundaries

»From theory to actual implementation: ETS layout of a cement plant

»From theory to actual implementation: production data on BDR (activity
data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.)

»From theory to actual implementation: emissions at sub-installation level
for benchmark update

»From theory to actual implementation: summary and calculation
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| BDR
7 F. Sheet"ProductBM" - SUB-INSTALLATION DATA RELATING TO PRODUCT BENCHMARKS

The navigation bar above only contains links to the relevant sub-installations listed in section A.W.1.

Historic Activity levels and disaggregated production details

1 Sub-installation with product benchmark: |Lime
T3 03038 o $98 St A S RIS SRR £ SRR S aAi ey AFen i (e pane e 7 el deaiadiaior st

Fhs sfeef serves (e Foffominog e porpeses:
- ofe reeded fe defermine e ameort of free affecafion of prediuct bencimank sefi-fnstaffetions,
- dafe neoded fo deformine imprevement rates of product benchmark vafoes.

Ldaiar v powead e aes ol fevals st s e rananfad £ 8 e Sl st sr et anntoaie Ao e oafcodators of e alfoesion

£ g e (s i e prob At 036 o e STt ant ST A REE O S AT I ET O A ias o o das Soniias, S oiadna S dewray £ o e FS
Aissasan 403 IRESARTS SO0 LT menedt f5E e sonmaneate natte @i S AEs 0 S caman T i nemats ane LAt comvad seaie $va faive cendtar Ll

Siaad aer §9e atad af stonmaad aoanaioer geianactien A 5, sl B Soramaadinads SEiantui a8 s SR AGee FER SSE Qs T S AR (T cvie 1adr i e SFsaiiens oo
A s e oA B Sraiame Sodnie fesed sl e cleram e Sased orr (e Grad 03 nian pade ATEr B SRA oF s Oenatild AR i e BT s andnagnand of dAntioie

P 1

Annual activity levels: Unit 2019 2020 2021 2022 2023
i. Lime tonnes
ii. From sheet "H_SpecialBM" fonnes 724 206 B71.326 B673.230 B669.358 685.855
iii. Values used for calculation: tonnes 724 296 671.326 673230 669358 685 855

A
B
C
D
E (a) Historic activity levels
F
G
H
I
J
K
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Funded by Emissions at sub-installation {ﬁ*\ REPUBLIC OF TURKEY

: { [*] MINISTRY OF ENVIRONMENT,
the European Union  |evel for benchmark update - NE 2] URBANIZATION AND CLIMATE CHANGE
- AT
\ V 4
~ / Production details
el (e) Identification of products included in this product benchmark sub-installation
A gt and S2mad 0A @NIINAST A9Vand Siaar Ardtania for Ot A I nad A0 SaTe 0AR8R ANEITeT ST 0a0 B8 raisr e s aifnnaioer oo smases TAe naiesaed anodtbaeds
Anant e roewi e fane wr ondlae i adoer e comineiee W Faione o cfecd & e o endlanas oafead for Hrs arocticd Reecf st ane respacias!
SRR TR moctas 3 e aedarad e e fmn Frrrr i’ £ o s s s S o e Sty a7 Sadeaarn SV o ARG 3 e asasaina oF fasad @ S devad Al
A St T e et i fhe e af v
B A it o SRR SER covdlar e S A 3
D (f) Individual production levels of products included in this product benchmark sub-installation
E PRODCOM |Name of product or
2010 group of products Unit 2019 2020 2021 2022 2023| CN codes
F 1 (23521033 Lime t 82105410 | 755141 68| 721.780,91 604 77454 | 74278274 (25221000
2
G 3
4
H 5
6
| 7
]
J 9
K 10
o Sum of production levels 821.05410 | 75514168 721.780.91 60477454 | 74278274
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Emissions at sub-installation / \

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

level for benchmark update %'@}'ﬁ

(g) Directly attributable emissions (DirEm* (MP source streams)) to this sub-installation

\ V 4 \

Dafa provded fore sl impact the affrebofaive emyssions i aocerdanee st section B LT ef Apney Vi of the FAR

Flagme aafar fane e Dinacis it iaive aovesias (O =S socmes sieaansfi o s Soh-emn 2030 (a8 ar SN0 SOOncan e SRl T Qrsany s

Fia T A e anrEaiaas 3RS SAianaT 49 S a1 $38 R i g A SOontal Lendar (93 AR £ 8 RaN AT e Annnc s e STYESRR St oA KA
IR ISRV ES LAVIRT Soae SfeTial mesairaansyy Aasad mainotviares FEEATSE a5 snal g ro-fer aoonnasfies SRalSanka

Hlsesan i aovana’ Sivaatioeis B et st et anvaaiens i FUE S8niier & s AoiEntead fn $nas sananad cendtar $e ARSE Stand Sntvaaiioens snlacts 8y soves
FRRRTIE LA A $ mnch e ? SF e Ra A e A0St suRae RARew St A7 e ssanTin 0ane st e Aateer sefaaen ST e mecliorns Sadae i folioes sivolf e
SRR ATYAR 3 e 7 s e S S e BT O R ESR

ARISL NS AR s93000 $3 AR FF SNt STt ST A R LTSGR, R SR SRS AR 50 el FTER AaT e 613 e A R anvEsnveis

s et ane e T SnnTtane AIAESLAAVE Aaaf 3 Fancat i mnans Faen arne anh-naf At sane $S A0S IR aeam i tan Csrred St Sevaaieens sl smoanie
ST & anmanis dn afflar praiadiaiansl e Al 2l ol fe daciiadad i $he Hinandls et AANe savasiaris "ol B8 Seat-a A0 S Lactar sone S St

e it AT PISITLAHWE SRR fanT 3 LAt anate A F cerina oosear Sveame 3 80 sasialEen o 3 e camanay SiBaT et sl sesenad et onctacsear el
F23 Frgqrinas Aes {0 0nns AT e Sra-rRaiaA 7 SIS BARE BVESRIR ST En oo e S atag faans S oot poed S0 8 Do

AR W Fast srnrfadt s soaf fast is eevead e e pnviess v agnentad! s comanionts Secdd Be masch o T shachaciion for e sssocistad’
SanEes sl S0 ohee Afaad e Sedres cendtan o e Ao

IR SRRNAR BVEDLVRE ST S8 efFass s ane SAETIETTE LT S o e s i s o S-SR n S Caeamarnagt s Fw s lami alaioen st oo be
ST Faane B i i meve I Do

Unit 2019 2020 2021 2022 2023

Lime

t CO2elyear 545.6568.05 | 50613170 | 506.724.71| 504153054 | 516.847.51

(h) Energy input to this sub-installation and relevant emission factor

A g anacfus e A mEine Sa) of ie A prasse prosec 0 G Seaen o A SLE, matan s aend s lenimen A FAs pract aniee? (0 e snlieasi sl a3
GO NI LT SN ATV SR (AR AN FOCOLRN 0 A AT S o NN oF A T s Ve 5 S asia e 0 SRR 1 eand a0 SN A AOViarT e mae sieian
B pndanias a9 o oo

Fha fanar st i e ceactanainnd A5 S0 Aoians SRR 27 Sorandzeans sl S AJRT Samsaiars A ix connii e @ Ao sefrnfs 3 oef o3ianie wates oan be gietarmanad Sie
SEAPNET STERY? AACRY SarE R 7 e Sorr R saiad aovasiens A e A aads cFeotad e e dedad srsng cov et

TP s A v amns FReiar S AT et e nane S iAo A NESIOY IR ST ORI AR SR AT AR RT & anatieaivia

flafz prowded friore are ol used for consisfency checking amd have ne direct impact on eiffier (e Sifrboulabie emissions or e affecation

A
B
C
D
E Directly attributable emissions (DirEm*)
F
G
H
I
J
K

Unit 2019 2020 2021 2022 2023
i. Energy input TJ/ year 290077 2749 89 265394 223256 2644 33
tCo2/TJ 0,25 0,38 0,08 0,22 0,27

J ii. Weighted emission factor
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Emissions at sub-installation
level for benchmark update

BM12 - Lime -t CO2e/t

1,60
140 | = BM12 - Lime - t CO2e/t pd
> BM value (2013-2020) /_f
g 120 4 —— BM value (2021-2025)
€ 1,00 I
w
c ,/‘—-'
.g 0,80 —
k. f
E 0,60
@ |
U]
T 0,40
QO
0,20
0,00
0 20 40 60 80 100 120 140 160 180
Number of sub-installations
Key parameters for BM12 Lime Value Unit
Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 0,746 t COzelt

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

In the example given,
the GHG emission
intensity was about
0,714 (tCO, / t)
in average for
the years 2016

2017.

Remember
the main
fuel used?
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Funded by Emissions at sub-installation {ﬁ‘) REPUBLIC OF TURKEY
“ |4
¥ S 7

the European Union  level for benchmark update | b g

URBANIZATION AND CLIMATE CHANGE

w3

sy
| BDR
S/
—
A 2 Sub-installation with product benchmark: |Dolime
B (@) Historic activity levels
Annual activity levels: Unit 2019 2020 2021 2022 2023
C i. Dolime tonnes
D ii. From sheet "H_SpecialBM" tonnes 0 0 100.026 85 267 88780
iii. Values used for calculation: fonnes 0 0 100.026 B5 267 88.780
E (b) Special reporting requirements: Please use dolime tool in sheet "SpecialBM" for calculating historical activity levels.
K ol
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Funded by Emissions at sub-installation {@} REPUBLIC OF TURKEY
i {#| l«] MINISTRY OF ENVIRONMENT,
the European Union  |level for benchmark update \NEZ ) URBANIZATION AND CLIMATE CHANGE
-
\ V 4
</
.
A Production details
B (e) Identification of products included in this product benchmark sub-installation
(f) Individual production levels of products included in this product benchmark sub-installation
C PRODCOM (Name of product or group
D 2010 of products Unit 2018 2020 2021 2022 2023| CN codes
1 (23523030 Dolime t 0,00 0,00 103.676,21 81.368,59 84 221,97 (25182000
E 2
3
F A
G 5
6
H 7
8
| g
10
'J Sum of production levels 0,00 0,00 103 676,21 91.368,59 94 221 97
K ol
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Funded by Emissions at sub-installation (g RerusLic oF Tunkey
*| [+] MINISTRY OF ENVIRONMENT,

the European Union level for benchmark update W\ S22 /s/ URBANIZATION AND CLIMATE CHANGE

\ V 4
| BDR =
~ /‘
.
Data required for the determination of the benchmark improvement rate pursuant to Article 10a(2) of the EU ETS Directive

A Sub-installation with product benchmark: |Dolime
B This sub-section covers the attribution of emissions related to source streams, emissions sources, import and export of

measurable heat and waste gases including heat losses in accordance with section 10 of Annex VIl of the FAR.
C Please note that although some guidance is provided for each of the points below, further information should be sought in
D Guidance Document No. 5 ("Monitoring and Reporting in relation to the FAR") which also includes examples.

The Guidance can be downloaded from:
E hitps.//ec europa.ew/clima/policies/ets/allowances _en#ab-0-1
F Upon entries made below. the attributable emissions are calculated in section K.W.2 of the summary sheet.
G (g) Directly attributable emissions (DirEm* (MP source streams)) to this sub-installation

Directly attributable emissicns (DIrEm™) Unit 2018 2020 2021 2022 2023
H Dolime t CO2efyear 0,00 0,00 86.641,85 7390776 77.981,56
| (h) Energy input to this sub-installation and relevant emission factor

Unit 2019 2020 2021 2022 2023
J i. Energy input TJ/year 336,07 290 19 332,09
K ii. Weighted emission factor tCO2/TJ 0,08 0,24 0,31
of
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MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Funded by . Emissions at sub-installation
the European Union  |evel for benchmark update

In the example given,
BM13 - Dolime -t CO2e/t ..
2,00 the GHG emission
1,80 | —BM13 - Dolime - t CO2e/t intensity was about
2 160 | BM value (2013-2020) 083(tCO, / t) in
£ 10 | ——BM value (2021-2025) /" 83 2 )
z L average for the
= 1,20
S 100 /—4——”" years 2021 -
S 1,
£ 080 2022.
@ 060
&5 0,40
0,20 Remember
0,00 :
0 5 10 15 20 25 30 35 the main
Number of sub-installations fuel used?
Key parameters for BM13 Dolime Value Unit

Average GHG emissions intensity of the 10% most efficient installations

in 2016/2017 0,881 t COzelt
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| Emissions at sub-installation @ REPUBLIC OF TURKEY
the European Union  |evel for benchmark update W2 ) URBANIZATION AND CLIMATE CHANGE

For clinker production..

(g) Directly attributable emissions (DirEm* (MP source streams)) to this sub-installation
flafe prowrded here silf impact fhe affribufaie emissions i aocerdance sith secfon B 5T ef Anney ¥ of (e FAR

Directly attributable emissions (DirEm™) Unit 2019 2020 2021 2022 2023

Fladme grvar fans §ne Snacd ateiniaie sovasns (EEn TR o anee SEeantmF i s -t i A R RT A0 SO (I S e T S S

T e SN ARE BTvEsa s U A ST i S s e SR kT SV AT 3o0nteaT Landtas $ne AT £ 8 ARG RT A SOria i 6 anyEs s s
SN AN SIFAT PR IRY AP ER FLRRT SO0 SRR, ARSIy K Sasad aatadtvaes (LEAIST 32 sl a2 re-fier goovasaes S Sacke

Htssan &7 fevand’ avaadoeis §ne el A aiaie sovasans i FEa fenioe? e ood aateaiesd (9 o raoanas censta fe AR SEat Seaatioeis aanitasts 8y

R ATE SEEATIE LA (0 STt i T MIERALAVE SRS sl (RIS BT AT oA T RS AN S SRET s el S T e Senior s S fo Ao sl
A3 R AR ST TR i S8 N S T G RS

AR WS SRS AN (3 S 1E Bt iy ot aned A (e SRt A AT $e SevEa s s B e i AR e sd e el anvasians
MR AR AN LT i SRS ARE AIRASLNAE FARA S Teameat i Annd (A (e AR A AT seane B SRS IR S ane aTas s S i astan St A s sy
ST AT AT ST T o aaiadAtoe el §e faais ScaS e nad B8 seaasiad s $ne Ehnenis A At sovasnaenn "ol e Srat - i At S Lot oo’
S B

et i A AT IISFFIRAYE SR ST F LN YA fELT 3 CEeind Soeea Anc et 3 68 S naiai AN o 3 AnAnE Cnaneay SiBaTT s st sovana’ esd ot ae ny
caiad A S ARnEs SA0EE f0 AR BT (S SRR 7 SLAYT D3R8 SOUESY IS AN S0 p0r S8 SN AR A S s anTian Soeedd G 8 S

AfaFaenatve Ses aymarad SPEne Sant HesE e rerranad Tt e Snness B SEmania T SRR ns S B Aot Aena Fhe oot asiioes Ao @e aasocraied
ETVEFNIE sl S8 S SFSAT 7 STES LRIt Sue W A b S

IS (FARES T ATVERSYIT SUVIT SEAE ARER st ane SAEETEE TE L S o e s ann Al e s o SEa- iR A s T S Im T 0 s S aiai e aees el
e i nafactaT fans S oot oo i S S

Grey cement clinker t CO2efyear 597 820 624 596 615.754 579.885 639.667
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(h)

Funded by
the European Union

Emissions at sub-installation
level for benchmark update

Energy input to this sub-installation and relevant emission factor

Al e et Sy ey A mangio SaNal af e FAE fiasse anoencta §9e SR Seaangi a0 ST AR MARETAE T St slacteenie S SA8af it st G2 §a i eaaiaiadioer oot 2
STV R AT SR T STUERT AR FRNRT AN Srnoe s n e naes S s e v B T s sE it i e SRR RS LT LT e a L A kg 60 Aame

FATEATT AN S ANATER AR O S W S

T fannr Feas’ ST B T RnaiT R R SRS SERATI T SRR s s (e AT SR ARG SR LR STt s iEe St A s 3 e DA S @aE 0 S oeram e

T pranpfaiag Snyamie? ARt coaEsne T 1 858 dece T A3 SRrasn s fuan? 8 foads et S e Gl senanms coenee

T pranpfaiag anyasie? SRk S T S aniiaenanns Aaadts anrERa I SR ConEsov i T s s Saanny A anndeaiva

flafa provided fiere are arfis esed for consisfence checking and Agzyve ne direct impact on aitfiar e affrifasaiie emissions or (he affecafion

Unit 2018 2020 2021 2022 2023
. Energy input TJ/year 2.371.08 246932 2442 21 2.299.94 2.537.05
i. Weighted emission factor tCO2/TJ 9016 90.41 90.16 9016 90.16

=

h
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the European Union  |evel for benchmark update

BM10 - Grey cement clinker - t CO2e/t

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

In the example given,
the GHG emission

\Wwgh

1,80
1.60 | ——BM10 - Grey cement clinker - t CO2e/t intensity was about
%- 140 | BM value (2013-2020) 0’92 (t C02 / t ) in
S —— BM value (2021-2025)
£ 120 average for the
[72]
§ M years 2021 -
& 0,80 =
s — 2022 .
® 0,60
% 0,40
(D )
0.20 Remember
0,00 .
0 20 40 60 80 100 120 140 160 180 200 the main
Number of sub-installations fuel used-?
Key parameters for BM10 Grey cement clinker Value Unit
Average GHG emissions intensity of the 10% most efficient installations
in 2016/2017 ’ 0,722 t COzelt
Benchmark value for 2021-2025 0,693 t COzelt
r ]
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........

»Cement: overview of product benchmarks

»Cement: Product benchmarks on BDR

»Grey cement clinker: definition and boundaries

»\White cement clinker and lime: definition and boundaries

»From theory to actual implementation: ETS layout of a cement plant

»From theory to actual implementation: production data on BDR (activity
data, Calcium&Magnesium contents, Prodcom codes, CN codes etc.)

»From theory to actual implementation: emissions at sub-installation level
for benchmark update

»From theory to actual implementation: summary and calculation
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Il Emissions and Energy Flows

Summary and calculation Lime

1 Data resulting from input under "Source streams" (Sheets B+C) or from Emissions summary (section D.l)

fx <\ REPUBLIC OF TURKEY
o @ |+] MINISTRY OF ENVIRONMENT,
WS4 URBANIZATION AND CLIMATE CHANGE

Installation level data: Unit 2019 2020 2021 2022 2023
Total CO2 emissions t CO2 / year 556.326 521.510 611.035 579.519 595.921
Zero-rated biomass emissions tCO2 /year 302.173 275.505 299.252 278.435 329.495
Total N2O emissions t CO2elyear

Total PFC emissions t CO2elyear

Sum of direct emissions t CO2elyear 556.326 521.510 611.035 579.519 595.921
Transferred CO2 exported t CO2 / year

Total direct emissions of the installation t CO2elyear 556.326 521.510 611.035 579.519 595.921
Energy input from fuels (from D.l) TJ / year 2.900,79 2.749,93 2.990,04 2.522,75 2.977,36
Electricity input for heat production TJ / year

Qther energy input (e.g. exothermic heat) TJ / year

Total energy input (sum of the above) TJ / year 2.900,79 2.749,93 2.990,04 2.522,75 2.977,36
Share of zero-rated biomass - 35,2%)| 34,6%| 32,9%| 32,5%| 35,6%|
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Summary and calculation Lime

2 Attribution of emissions to sub-installations (section D.Il)

lHDR

;" / Data is taken automatically from coresponding entries in sheets F and G in the light blue boxes under each sub-installation.
i The attributable emissions are defermined as follows:

= The direct emissions are monifored in line with the MP approved under the MRR, i.e. taking into account the emissions from calculation based methodologies (using
source streams), measurement based methodologies (CEMS) as well as no-tier approaches (“fall-backs’).

+~ Emissions associafed with further infernal source streams

+~ Amount of GHG imported and exported as feedstfock
+ Emissions associated with imported heat in accordance with sections 10.1.2 and 10.1.3 of Annex VIl of the FAR
- Emissions associated with exporfed heaf in accordance with sections 10.1.2 and 10.1.3 of Annex VIl of the FAR
+ Emissions associated with imporfed waste gases in accordance with section 10.1.5 of Annex VIl of the FAR

- Emissions associafed with exporfed waste gases in accordance with section 10.1.5 of Annex Vi of the FAR by deducting the energy content multiplied with the
emission factor of natural gas and the default correction factor of 0.667

- Emissions associated with electricity produced other than via measurable heat.

The "Total direct emissions” and the value "other emissions” are displayed for control purposes. It includes emissions related to electricity production, flaring other than safety flaring,
and other emissions which do not lead to free allocation. In some cases the sum of attributed emissions might not add up to the installation’s total emissions, e.g. where import or export
of heat or waste gases are relevant.

Unit 2019 2020 2021 2022 2023

|Tota| direct emissions of the installation t CO2elyear 556.326 521.510 611.035 579.519 595.921
Sub-installation level data: Unit 2019 2020 2021 2022 2023

Lime t CO2elyear H45 658 H06.132 H0B.725 504 151 516.848

Dolime t CDEefyear 0 0 0 73908 77982

AT IGTMMmMmOO m >
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Funded by - . /' &\ REPUBLIC OF TURKEY
the European Union Summary and calculation Lime (o] @ ]m MINISTRY OF ENVIRONMENT,
p 1*-5:"; —_— 4;,! URBANIZATION AND CLIMATE CHAMNGE
-
sy
~F
—

A 1 Sub-installation with product benchmark 1: Lime \

B CL-exposed Started No. of BM 15(7).37|BM value (min/max/actual)
Lime TRUE 00/01/1900 12 FALSE 0,4770 EUA/tonnes

C hon-ETS heat CBAM WGflare HVC-Corr VCM-F 0,8968 EUAltonnes
|Special factors: 0 FALSE 0 0 1,0000 EUA/tonnes

D Unit 2019 2020 2021 2022 2023

E HAL (Historic activity level) reported tonnes 724.296 671.326 673.230 669.358 685.855 Median
Values used for HAL calculation: tonnes 724.296 671.326 673.230 669.358 685.855 673.230

F |Relevant electricity consumption | MWh / year | | | | | |

G HAL total Prelim Alloc Year 1 (min) Prelim Alloc Year 1 (max) Prelim Alloc Year 1 (actual)

H 673.230 tonnes/year 321.131 EUA / year 603.726 EUA / year EUA / year

I

J
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Funded by . . (V53 REPUBLIC OF TURKEY
the European Union Summary and calculation Lime (o] @ ']1-} MINISTRY OF ENVIRONMENT,
P \'y==7"/*/ URBANIZATION AND CLIMATE CHANGE
sy
=~
—_— T
A
B _ o :
2 Sub-installation with product benchmark 2: Dolime
C CL-exposed Started No. of BM 15(7).37|BM value (min/max/actual)
D |Dolime TRUE 01/01/2021 13 FALSE 0,5360 EUA/tonnes
non-ETS heat CBAM WGflare HVC-Corr VCM-F 1,0077 EUAltonnes

E |Special factors: 0 FALSE 0 0 1,0000 EUA/tonnes
F Unit 2019 2020 2021 2022 2023

G HAL (Historic activity level) reported tonnes 0 0 100.026 85.267 88.780 Median

Values used for HAL calculation: tonnes 85.267 88.780 87.023

H |Relevant electricity consumption | MWh / year | | | | | |

| HAL total Prelim Alloc Year 1 (min) Prelim Alloc Year 1 (max) Prelim Alloc Year 1 (actual)

J 87.023 tonnes /year 46.644 EUA / year 87.691 EUA / year EUA / year
[

A
I .'.. i
.II Al 'l"-_- _-':‘::
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(d) Calculation in accordance with Article 16(1) to (7) of the FAR:

Sub-installation

2026

2027

Summary and calculation Lime

2028

2029

st REPUBLIC OF TURKEY

[*] MINISTRY OF ENVIRONMENT,

2030

< avg. 10%7

Lime

321.131

321.131

321.131

321.131

321.131

Dolime

46.644

46.644

46.644

46.644

46.644

W oo~ bk wWwhh =

11 |[Heat benchmark sub-installation (CL | non-CBAM)

12 |Heat benchmark sub-installation (non-CL | non-CBAM)

13 |Heat benchmark sub-installation (CL | CBAM)

14 |District heating sub-installation

15 [Fuel benchmark sub-installation (CL | hon-CBAM)

16 |Fuel benchmark sub-installation (non-CL | non-CBAM)

17 |Fuel benchmark sub-installation (CL | CBAM)

18 |Process emissions sub-installation (CL | non-CBAM)

19 |Process emissions sub-installation (non-CL | non-CBAM)

20 [Process emissions sub-installation (CL | CBAM)

Total preliminary free allocation

367.775

367.775

367.775

367.775

367.775
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REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE

Funded by

the European Union Summary and calculation Lime

— 2 Indicative expected final amount of free allowances:
(a) 20% Reduction conditionality applies? | TRUE |

The result is displayed automatically based on the entries in sections A.Jl.2 and A l1.3. If any of these conditionalities apply the allocation is reduced by 20%.

(b) Cross-sectoral correction factor (CSCF) in accordance with Article 14(6) of the FAR:
For the purpose of your own information, as explained above, you can enter values for the cross-sectoral uniform correction factor in accordance with Article 10a(5) of the ETS Directive
here. The default value is 1, until the Commission has published the final value in accordance with Arficle 14{6) of the FAR.

When submitting this report to the competent authority for the purpose of establishing the national implementation measures, make sure that no data is entered here.

Pursuant to Article 16{8) the CSCF shall always be 1 for installation whose sub-installations are below the average of the 10% most efficient for their respective benchmark and
contribute to more than 60% of the preliminary allocation. This information will however only be known once the new benchmark values are determined.

i. The installation has sub-installations among the 10% most GHG efficient in 2021/20227 NA
i. The sub-installations under i. contribute to the following share of the preliminary allocation:

2026 2027 2028 2029 2030

iii.|CSCF
iv.[Value used for calculation 1,0000 1,0000 1,0000 1,0000 1,0000
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Sub-installation

2026

Summary and calculation Lime

2027

2028

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,

URBANIZATION AND CLIMATE CHANGE

2029

2030

Lime

256.905

256.905

256.905

256.905

256.905

Dolime

37 315

37315

37.315

37.315

37.315

Heat benchmark sub-installation (CL | non-CBAM})

Heat benchmark sub-installation {(non-CL | non-CBAM)

Heat benchmark sub-installation (CL | CBAM)

District heating sub-installation

Fuel benchmark sub-installation (CL | non-CBAM)

Fuel benchmark sub-installation (non-CL | non-CBAM)

Fuel benchmark sub-installation (CL | CBAM)

Process emissions sub-installation (CL | non-CBAM)

Process emissions sub-installation (non-CL | non-CBAM}

Mg — —& & & & % = i | =
Cwm-oOMBEwNn2oP@ADD A WN =

Process emissions sub-installation (CL | CBAM)

Total preliminary free allocation

294.220

294.220

294.220

294.220

294.220
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Summary and calculation Clinker

L

REPUBLIC OF TURKEY
MINISTRY OF ENVIRONMENT,

R FIA F A

sy
=/
Il Emissions and Energy Flows
A
B 1 Data resulting from input under "Source streams” (Sheets B+C) or from Emissions summary (section D.l)
Installation level data: Unit 2019 2020 2021 2022 2023
C Total CO2 emissions t CO2 / year 597.820 624.596 615.754 579.885 639.667
D Zero-rated biomass emissions t CO2 /year 10.835 10.835 11.161 10.510 11.594
Total N2O emissions t CO2elyear
E Total PFC emissions t CO2elyear
Sum of direct emissions t CO2elyear 597.820 624.596 615.754 579.885 639.667
F Transferred CO2 exported t CO2 / year
G Total direct emissions of the installation t COZ2elyear 597.820 624.596 615.754 579.885 639.667
Energy input from fuels (from D.I) TJ / year 2.371,20 2.469,45 2.442 34 2.300,07 2.537,19
H Electricity input for heat production TJ / year
| Other energy input (e.g. exothermic heat) TJ / year
Total energy input (sum of the above) TJ / year 2.371,20 2.469,45 2.442,34 2.300,07 2.537,19
J Share of zero-rated biomass - 1,8%| 1,7%| 1,8%| 1,8%| 1,8%
[
A management o .I. |. ;
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Summary and calculation Clinker

sy
| BDR =
S/
.
1 Sub-installation with product benchmark 1: |Grey cement clinker
C Cl-exposed Started Mo. of BM 15(7).37|BM value (min/max/actual)
D |Grey cement clinker VERO 00/01/1200 10 FALSO 0,3830 EUA/tonnes
non-ETS heat CBAM WGflare HVC-Corr VCM-F 0,7200 EUA/tonnes
E |Specia| factors: 0 VERO 0 0 1,0000 EUA/Mtonnes
F Unit 2019 2020 2021 2022 2023
HAL (Historic activity level) reported tonnes 648950 681 398 668.419 629 482 694 377 Median
G Values used for HAL calculation: fonnes 645.950 6581.398 668.419 629 482 694 377 668.419
H |Relevant electricity consumption | MWh / year | | | | | |
HAL total Prelim Alloc Year 1 (min) Prelim Alloc Year 1 (max) Prelim Alloc Year 1 (actual)
| 668.419 fonnes / year 256.004 EUA / year 481.288 EUA / year EUA / year
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Sub-installation

2026

Summary and calculation Clinker

2027

2028

2029

2030

Grey cement clinker

249.604

243.204

230.404

195.403

131.642

D00 =~ @ Wn A M) —

11 |Heat benchmark sub-installation (CL | non-CBAM)

12 |Heat benchmark sub-installation (non-CL | non-CBAM)

13 |Heat benchmark sub-installation (CL | CBAM)

14 |District heating sub-installation

15 |Fuel benchmark sub-installation (CL | non-CBAM)

16 |Fuel benchmark sub-installation (non-CL | non-CBAM)

17 [Fuel benchmark sub-installation (CL | CBAM)

18 |Process emissions sub-installation (CL | non-CBAM}

19 |Process emissions sub-installation (non-CL | non-CBAM)

20 |Process emissions sub-installation (CL | CBAM)

Total preliminary free allocation

249.604

243.204

230.404

198.403

131.842

‘:{ R .+, REPUBLIC OF TURKEY
@ ."'} MINISTRY OF ENVIRONMENT,
URBANIZATION AND CLIMATE CHANGE
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THANK YOU
FOR YOUR
ATTENTION
B o

Grazie per l’attenzione
Ilginiz ic¢in tesekkurle.

Fabio Romani, Matias Franke
f.romani@kataclima.com
m. frankel@kataclima.com
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Figure 16 Mass balance for 1 kg cement

Mass balance for 1 kg cement

Dry process; five stage preheater; precalciner; grate cooler; vertical raw mill

Fuel: 100% petroleum coke Kiln feed: 1.56 kgikg clinker

Clinker factor: 0.75 Heat consumption: 3300 kJ/kg clinker
Air moisture: 1% Petcoke NCV: 33500 kJ/kg fuel

Raw material factor: 1.52 kg/kg clinker; moisture: 5% Clinker/cement factor: 0.8

C0, 6729 (421 g CO, from raw material

. : 251 g CO, from buming)
Emissions: 0, 389g
N, 1975¢g

H;0 132g
Air
[
1214 g raw material » Burning
—P =
79 g pet coke
J é 800 g clinker 1000 g cement
2605 g air > ?ftﬂdiﬂﬂ >
R - ement mi
TgHO O B : :
Raw mill [ —J{_Cooler] T T
Gypsum
Filler l
200 g Blast furnace slag
Fly ash
" Includes raw material, fuel moisture and injected raw mill water .

Source: [European Commission, 2013b)

\@)gh e November 26t 2024 I@ITGCIim_g 99

CAFAdEFIN FASROIET



	Slayt Numarası 1
	Slayt Numarası 2
	Slayt Numarası 3
	Slayt Numarası 4
	Slayt Numarası 5
	Slayt Numarası 6
	Slayt Numarası 7
	Slayt Numarası 8
	Slayt Numarası 9
	Slayt Numarası 10
	Slayt Numarası 11
	Slayt Numarası 12
	Slayt Numarası 13
	Slayt Numarası 14
	Slayt Numarası 15
	Slayt Numarası 16
	Slayt Numarası 17
	Slayt Numarası 18
	Slayt Numarası 19
	Slayt Numarası 20
	Slayt Numarası 21
	Slayt Numarası 22
	Slayt Numarası 23
	Slayt Numarası 24
	Slayt Numarası 25
	Slayt Numarası 26
	Slayt Numarası 27
	Slayt Numarası 28
	Slayt Numarası 29
	Slayt Numarası 30
	Slayt Numarası 31
	Slayt Numarası 32
	Slayt Numarası 33
	Slayt Numarası 34
	Slayt Numarası 35
	Slayt Numarası 36
	Slayt Numarası 37
	Slayt Numarası 38
	Slayt Numarası 39
	Slayt Numarası 40
	Slayt Numarası 41
	Slayt Numarası 42
	Slayt Numarası 43
	Slayt Numarası 44
	Slayt Numarası 45
	Slayt Numarası 46
	Slayt Numarası 47
	Slayt Numarası 48
	Slayt Numarası 49
	Slayt Numarası 50
	Slayt Numarası 51
	Slayt Numarası 52
	Slayt Numarası 53
	Slayt Numarası 54
	Slayt Numarası 55
	Slayt Numarası 56
	Slayt Numarası 57
	Slayt Numarası 58
	Slayt Numarası 59
	Slayt Numarası 60
	Slayt Numarası 61
	Slayt Numarası 62
	Slayt Numarası 63
	Slayt Numarası 64
	Slayt Numarası 65
	Slayt Numarası 66
	Slayt Numarası 67
	Slayt Numarası 68
	Slayt Numarası 69
	Slayt Numarası 70
	Slayt Numarası 71
	Slayt Numarası 72
	Slayt Numarası 73
	Slayt Numarası 74
	Slayt Numarası 75
	Slayt Numarası 76
	Slayt Numarası 77
	Slayt Numarası 78
	Slayt Numarası 79
	Slayt Numarası 80
	Slayt Numarası 81
	Slayt Numarası 82
	Slayt Numarası 83
	Slayt Numarası 84
	Slayt Numarası 85
	Slayt Numarası 86
	Slayt Numarası 87
	Slayt Numarası 88
	Slayt Numarası 89
	Slayt Numarası 90
	Slayt Numarası 91
	Slayt Numarası 92
	Slayt Numarası 93
	Slayt Numarası 94
	Slayt Numarası 95
	Slayt Numarası 96
	��Grazie per l’attenzione�Ilginiz için teşekkürler�
	Back-up slides
	Slayt Numarası 99

