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‘ SECTION A. General description of the project

‘ A.1. Title of the project:

Reconstruction of the OJSC “Nizhniy Tagil Iron and Steel Works” blast furnaces #5 and #6, Russian
Federation

Sectoral Scope: (9) Metal production
PDD version: 1.01

Date: 02.09.2009

A.2. Description of the project:

0JSC “Nizhniy Tagil Iron and Steel Works” (OJSC “NTMK?”), which is a part of “Evraz Group
S.A.”, is the company with the complete metallurgical cycle. The “NTMK” production of metal products
in 2008 amounted to over 4.6 mln tons.

Molten iron, which is produced in the blast furnace shop (BFS) from sinter and pellets, is used as
the raw material for steel making at the “NTMK” basic oxygen furnace (BOFS) and open-hearth furnace
(OHFS) shops. By the moment of the project realization commencement, five blast furnaces (BF) were
operated at the “NTMK” BFS, and furnace #6 was suspended.

The project specifies reconstruction of “NTMK” BF #5 and #6 with the introduction of resource
saving technologies of molten iron production. Project realization allowed shutting down BF # 2, 3 and 4
and ensuring the production of molten iron, needed for “NTMK” steelmaking operations, by a more
efficient technique with lower fuel consumption.

Reconstruction of BF #6 was commenced in 2002 and completed in 2004. After BF #6 was
commissioned, furnace #5 was stopped for reconstruction and commissioned again in 2006.

Each one of the reconstructed BF has the working volume of 2200m’ and project capacity of 1.8
mln tons of molten iron per annum. The BF complex includes the furnace itself, system of iron-ore raw
material charging, stove block, casting yard and the system of blast furnace gas extraction and cleaning.

Table A.1 shows main resource saving technical solutions, implemented in the course of project
realization at “NTMK” BF #5 and #6.

Table A.1
Key resource saving measures implemented during “NTMK” BF #5 and #6 reconstruction

it ti f the blast
" Unit or section of the blas Measures Results
furnace complex

Change of furnace line
(sectional shape). Reduction of coke consumption
Introduction of furnace expert for molten iron production in BF
control system.

1 | Blast furnace

Installation of Central Bell Less | Reduction of coke consumption
Top with rotary hopper for molten iron production in
manufactured by “Paul Wurth” BF

System of iron-ore raw
material charging

Reduction of coke consumption

Installation of the Kalugin for molten iron production in

3 | Stove block

stoves BF
System of blast furnace gas Installation of top-pressure Use of the BF exit gases
4 . . recovery turbine (TPRT) at BF excessive pressure for
extraction and cleaning .. .
#6 secondary electricity generation
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The following kinds of carbon-bearing materials, fuel and energy carriers are used at “NTMK”
for molten iron production:
— Coking coal;
— Natural gas;
— Electric energy;
— Limestone.

Project realization allowed the reduction of CO, emissions into the atmosphere primarily due to
the decrease of coke consumption, which is produced in the course of “NTMK” coke-chemical
operations from the coking coal and used as fuel in the blast furnaces. The coke consumption at the
reconstructed BF #5 and #6 was reduced to 450kg/t of molten iron as compared to the baseline 495kg/t
on the average for BF ##1-5.

Realization of this project ensured the reduction of negative environmental impact caused by
“NTMK?” operations in the city of Nizhniy Tagil due to the introduction of the up-to-date system of BF
aspiration system. One should note, that the volume of the BFS contaminants’ emissions before the
project realization was meeting the requirements of the Russian environmental legislation.

A.3. Project participants:

Please indicate if the
. : . Party involved wishes
Party involved Legal ent.1ty PLoJ ect participant to be considered as
(if applicable) . ..
project participant
(Yes/No)
Party A: Legal entity Al:
The Russian Federation OJSC “Nizhniy Tagil Iron and Steel Works” — No
(Host Party) project owner and developer
Party B:
The United Kingdom of Great Camco Carbon Russia Limited No
Britain and Northern Ireland

OJSC “Nizhniy Tagil Iron and Steel Works” (hereinafter — “NTMK?”) is the metallurgical
complex with the complete cycle of steel production located in the city of Nizhniy Tagil (Sverdlovsk
region), the Russian Federation.

In 2008 “NTMK” produced 5.2 mln tons of steel and over 4.6 mln tons of rolled metal products.

“NTMK” primary production chain includes coke-chemical, blast furnace and steel-smelting
operations and a series of rolling mills. The general diagram of the production flows of raw materials,
fuel and energy carriers is presented in Figure A.1.

The coke-chemical operations (CCO) include two coke shops with six coke furnace batteries for
coke production from coking coal. In the coke furnace batteries, the coke gas is extracted from coal,
which is later transported to the CCO auxiliary shops for extraction of coke processing by-products.
After this, the stripped coke gas is used within the company as fuel.
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Figure A.1 Diagram of “NTMK” main flows of raw materials, fuel and energy carriers

Six BF are installed at the “NTMK” BFS with the following useful volumes:

BF #1 - 1242m’;
BF #2 - 1242m’;
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BF #3 - 1513m’;
BF #4 - 1513m’;
BF #5 - 2200m’ (prior to reconstruction — 1700m’);
BF #6 - 2200m’ (prior to reconstruction — 2700m’).

In 1995, due to significant drop in demand for the integrated plant products, BF #6 was
suspended and commissioned only as a result of this project realization.

During the “NTMK” blast furnace operations (BFO) the vanadium-containing iron-ore raw
material is processed and two kinds of molten iron are produced: standard steelmaking molten iron and
the natural alloy vanadium molten iron.

Until recently, “NTMK” steelmaking operations included basic oxygen furnace shop (BOFS)
and open-hearth furnace shop (OHFS). Starting 1993, the OHF operations at “NTMK” are being
gradually replaced with the production of steel in the oxygen converters, as this is less expensive and
environmentally friendlier process. Decision on the permanent OHFS liquidation was made in April of
2009.

The converter steel is cast continuously at four continuous casting machines (CCM) of combined
type with the total capacity of 4.1 mln tons of cast billet per annum.

The rolling operations include the H-beam shop, rail and structural steel mill, blooming mill,
heavy section mill, wheel and tyre mill and ball-rolling mill, the equipment of which provides the
manufacture of wide range of rolled metal products. The “NTMK” primary products are railway wheels
and rails, products for construction purposes and pipe billet as well as the semi-finished steel products.

The roll mills and the refractory products operations are certified in compliance with DIN EN
ISO 9001:2000. The “NTMK” products have multiple Russian and foreign certificates, including the
certificate “On the “NTMK” recognition as the manufacturer of metal products (continuously cast slabs)
in compliance with the Lloyd Register regulations”.

“Evraz Group S. A.” (www.evraz.com) is one of the world’s largest vertically-integrated
metallurgical and mining businesses.

In 2007 the enterprises of “Evraz Group” produces 16.4 min tons of steel, 12.6 miln tons of
molten iron and 15.2 mln tons of rolled metal products.

In addition to “NTMK?”, “Evraz Group” includes two major Russian steelmaking companies —
“West Siberian” (Zapsib) and “Novokuznetsk” (NKMK) metallurgical works as well as the
Dnepropetrovsk Iron and Steel Works in Ukraine and plants in Italy and Czech Republic. The company
subsidiary “Evraz Inc. NA” unites the metallurgical assets of “Evraz Group” in the Northern America:
“Evraz Oregon Steel”, “Evraz Claymont Steel” and Ipsco’s Canadian plate and pipe businesses. In the
South Africa the presence of “Evraz Group” is constituted by “Highveld Steel and Vanadium
Corporation”, the integrated company involved in the steel and vanadium production. Besides, three
cocking plants — “Bagleykoks”, “Dneprokoks” and “Dneprodzerzhinsk Coke Chemical Plant” were
acquired by “Evraz Group” in Ukraine.

The mining division of “Evraz Group” includes the iron ore mining complexes Evrazruda,
Kachkanarsky (KGOK) and Vysokogorsky (VGOK) in Russia and the Sukhaya Balka iron ore mining
and processing complex in Ukraine. “Evraz Group” also owns “Yuzhkuzbassugol” Company and 40% of
stock of the leading manufacturer of coking coal in Russia — OJSC “Raspadskaya”. The presence of own
stock of iron ore and coal enables “Evraz Group” to act as the integrated steel producer: as of the
beginning of 2009 the mining operations cover the company requirements in terms of iron ore (93%) and
coking coal (100%).

“Evraz Group” is also an important player in the world vanadium market. Its vanadium business
comprises “Strategic Minerals Corporation” in the United States, “Nikom” in the Czech Republic, and
“Highveld Steel and Vanadium Corporation” in South Africa. ”Evraz” also owns and operates the
Nakhodka commercial sea port in the Far East of the Russian Federation.
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“Evraz Group S.A.” is a public company registered in Luxembourg. Since June 2005, 30.5% of
its issued share capital in the form of GDRs is traded on the London Stock Exchange under the stock
symbol EVR.

In the territory of the Russian Federation “Evraz Holding”, having the authorities of the sole
executive body, exercises the operational management of the “Evraz Group” main assets management.

Camco Carbon Russia Limited is a 100% subsidiary of Camco International Ltd. Camco
International Limited a Jersey based public company listed on AIM in London. Camco International is
the world leading carbon asset developer under both Joint Implementation and the Clean Development
Mechanism of the Kyoto Protocol. Camco’s project portfolio consists of more than 100 projects,
generating altogether over 149 MT CO,; eq. of GHG reductions. Camco operates in Eastern Europe,
Africa, China, and Southeast Asia. The company has been actively operating in Russia since 2005.

‘ A.4. Technical description of the project:

‘ A4.1. Location of the project:

OJSC “NTMK?” is located in the Ural federal district in the territory of Sverdlovsk region.
The company location is presented in Figure A.4.
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Figure A.4 “NTMK” location

The Russian Federation

‘ A.4.1.2. Region/State/Province etc.:
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Figure A.5 Sverdlovsk region on the map

Sverdlovsk Region is a constituent of the Russian Federation, a part of the Ural federal
district. Its administrative center is the city of Yekaterinburg.

The population of Sverdlovsk Region, as of January 1* of 2008, amounted to 4 395 600 people
(5™ place in Russia). The population density is 22.6 people per square km (estimate as of January 1°,
2007). The share of the urban population is over 83% (as of January 1%, 2006).

Ferrous and nonferrous metallurgy (31% and 19% of the domestic industrial output
respectively), uranium enrichment, iron ore processing and machine building industry dominate in the
industrial complex structure.

A.4.1.3. City/Town/Community etc.:

Nizhniy Tagil is a city in Russia and the administrative center of the Prigorodniy district of
Sverdlovsk region, located 150km to the north-west of the city of Yekaterinburg.

The city population is 383.1 thousand people (as of 2005) and the city ranks second in Sverdlovsk
region in terms of population headcount.

Time zone: GMT +5:00.

The city is divided into three urban districts — Dzerjinskiy, Leninskiy and Tagilstroevskiy. The
main water artery is the Tagil River.

Minerals include ferriferous oxide, copper magnetites, manganese ore, gold, marble and
marmorised limestone, diorites, sands and shales.

A.4.1.4. Detail of physical location, including information allowing the unique
identification of the project (maximum one page):

“NTMK” is located in the city of Nizhniy Tagil in the Sverdlovsk region of the Russian
Federation. Its coordinates are 57° 55' 04" N, 60° 00' 32" E.
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Imagery Dates: Apr 30, 2005 - May B, 2006 57°54'38'88" N 3 Eye alt

Figure A.6 The city of Nizhniy Tagil and “NTMK”

A.4.2. Technology (ies) to be employed, or measures, operations or actions to be
implemented by the project:

Blast furnace operations are one of the technological processes of the metallurgical company and
are meant for the production of molten iron from iron ore raw material. Molten iron is the alloy iron with
carbon with the carbon content of 4.5 — 5.0%, used as raw material in the steelmaking operations.

The “NTMK?” BF #5 and #6 reconstruction project includes the replacement of key section of the
blast furnace complex with more efficient ones from the resource consumption standpoint. The general
operational workflow of the blast furnace and auxiliary shops and subdivisions — suppliers of the BF
operations, does not change thereat.

The coke, made from the coal charging material during coke-chemical operations, is used as the
fuel for the BF as well as the natural gas. Besides, the blast furnaces should be supplied with the energy
carriers required for ensuring the normal molten iron production workflow: oxygen, hot blast furnace
blow, water, electric power and steam (Fig. A.2).
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Figure A.2 General diagram of molten iron production at “NTMK”

Along with the iron ore raw material, coke and limestone are fed into the furnace. The coke is
used in the BF as fuel and as reducing agent of ferrous oxides contained in the iron ore raw material. In
order to ensure the efficient BF operation, prior to being fed into the furnace, the coke passes through
screens, where the small-sized coke (undersized coke) is screened. The small-sized coke is burned at the
iron and steel company as fuel.

The limestone is used as flux, reducing the temperature of slag smelting and facilitating the
process of slag removal from the furnace.

To ensure the carbon coke combustion, the blast (compressed air heated in the stoves to the
temperature of above 1100°C) is continuously blown into the lower part of the furnace through the air
tuyeres. The BF blast is enriched with oxygen for the intensification of combustion processes. Besides,
for reducing coke consumption, natural gas is fed into the furnace through the tuyeres.

In order to prevent the BF brickwork erosion, the coolers are installed into the brickwork with
the turnover cooling water circulating in them. The furnace is supplied with power for equipment
operation and with steam for technological purposes.

BF gas, exiting the furnace, is the product of incomplete carbon coke combustion, and it is used
in the stove and heat exchangers designed for heating the blast and at the enterprise thermal power plant
(TPP) for steam generation. A part of the blast furnace gas is burned at the special blast furnace gas
bleeder.

Coke is made during the coke-chemical operations by way of baking the mixture of coking coals
without air access. During this process, the coking gas is extracted from the coal, and the by-products of
coking (coal tar and benzol) are made from this gas. The purified coke gas is used for heating the coke
furnace batteries and at the TTP as fuel.
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Steam blower, supplying the blast furnace with air blast, uses the energy of steam, generated at
the TPP. The mixture of blast furnace, coking and natural gases in burned in the TPP boilers as fuel.

Electric power is used at the air separation unit, generating the oxygen for the blast furnace, for
the operations of the pumps, pumping the turnover water for the furnace cooling, at the steam blower and
in the course of coke production.

Since the blast furnace is operated under pressure, installation of the top pressure recovery
turbine (TPRT) at the furnace is possible, which will use the excessive pressure of the blast furnace gas
for secondary power generation.

A.4.3. Brief explanation of how the anthropogenic emissions of greenhouse gases by
sources are to be reduced by the proposed JI project, including why the emission reductions would
not occur in the absence of the proposed project, taking into account national and/or sectoral
policies and circumstances:

The use of coking coal for coke and natural gas production at the BFS causes 93% of the total
CO, emissions during molten iron production (Fig. A.3).

3% 2% 2

@ Coking coal

® Natural gas to the
blast furnaces

O Electricity minus
TPRT

O Natural gas at TPP

81%
O Limestone

Figure A.3 The structure of CO, emissions during “NTMK” molten iron production broken
down by the consumed materials, fuel and energy carriers.

Reduction of CO, emissions as a result of “NTMK” BF #5 and #6 reconstruction project
realization is conditioned by the introduction of the following resource saving molten iron production
technologies at the furnace:

— Change of furnace line (shape), which ensures the more uniform processing of the iron ore
raw material with BF gases and, accordingly, higher degree of value-added use of carbon coke chemical
energy;

— Introduction of the unique expert system of furnace operations control. This system tracks
the alteration of the raw material parameters and furnace operations in the real time mode and adjusts
them. This allows ensuring the optimal furnace run from the resource saving standpoint and excluding
the influence of the “human factor” on furnace operations;

— Installation of the modern shaftless Kalugin stoves, providing the temperature increase of
the blast blown into the furnace, thus reducing the coke consumption;

— Installation of Central Bell Less Top with rotary hopper, manufactured by “Paul Wurth”
which allows higher control opportunity over the charging of materials into the furnace for ensuring
maximum value-added use of gas thermal and chemical energy in the BF;

— Installation of top-pressure recovery turbine (TPRT) at the blast furnace #6, which uses the
excess furnace gas pressure for generating secondary energy.
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The acquired emission reduction cannot be achieved by any other way but through the
realization of this Joint Implementation Project. The baseline assumes the preservation of the situation
before the project realization with continuation of BF ##1-5 operations and suspension of BF #6.

A series of factors speak in favor of this development of situation along the baseline:

— This scenario represents the usual (business-as-usual) “NTMK” operations under the RF
legislation;

— Continuation of BF ##1-5 operations does not require large investments for BF reconstruction;

— This scenario allows ensuring the BF molten iron output with the same quality as in the project
scenario.

Realization of the “NTMK BF #5 and #6 reconstruction” project will result in the CO, emission
reduction in the amount of 1 753 151 tons of CO, equivalent during the period of 2008-1012.

Years
Length of the crediting period: 5
Year Estimgte of annual emissiqn reductions
in tonnes of CO, equivalent
2008 342 904
2009 352 530
2010 352 550
2011 352 573
2012 352 595
Total estimated emission reductions over the
crediting period 1753 151

(tonnes of CO, equivalent)

Annual average of estimated emission reductions
over the crediting period 350 630

‘ A.5. Project approval by the Parties involved:

According to Russian legislation, the letter of approval will be issued by the Russian Government on the
basis of an expert statement issued by the AIE after the project has been determined against the JI criteria
and requirements have been set forth on both international and domestic levels.
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SECTION B. Baseline

‘ B.1.  Description and justification of the baseline chosen:

While establishing the baseline and calculating the greenhouse gases emission reductions, the
developer offers his own approach without approving it with any of the CDM methodologies, but
definitely complying with the Decision 9/CMP.1, Annex C requirements. Everything related to the
greenhouse gases emission assessment is sufficiently described and justified.

Baseline scenario

According to the baseline scenario BF #6 will not be reconstructed and commissioned.
Operations of BF #5 will continue without its reconstruction and with preservation of the furnace useful
volume of 1700m®. The other furnaces (##1-4) will also continue their operations according to the
baseline scenario.

In order to calculate the baseline BF ##1-5 performance figures, the data on the BF operations in
2001-2003 was used, i.e. the data for the last three years of operations before BF #6 was commissioned.
Further on, the project activity significantly influenced the BFS operations. Throughout 2004-2009 BF
##2, 3, 1, 4 were consecutively shut down and BF #5 was reconstructed.

Average value of molten iron production in 2001-2003 at BF ##1-5 was 4.71 mln tons per
annum (table B.1).

Table B.1
BFS molten iron production in 2001-2003

Average in Share in .total
2001 2002 2003 2001-2003 5;73;(3)22

Blast furnace #1 856 653 856 841 848 637 854 044 18.1%
Blast furnace #2 881 896 864 016 910 345 885 419 18.8%
Blast furnace #3 919 695 912 047 863 907 898 550 19.1%
Blast furnace #4 997 304 1029 540 1132 898 1053 247 22.4%
Blast furnace #5 973 037 1038 278 1048 366 1019 894 21.6%
Total 4 628 585 4700722 4 804 153 4711153 100.0%

According to “NTMK” engineering department data, the 1% category capital repairs will be
required for the continuation of baseline BFS operations throughout 2008-2012 for BF #1 and #4. During
the 1™ category capital repairs, the liquid smelting products are completely removed from BF, the entire
fire proof lining is replaced and all equipment and constructions are inspected and repaired. The 1*
category repairs should be carried out once in 14-16 years. However, the repairs’ timing can be
significantly adjusted thereat depending on the actual condition of BF.

Duration of the 1* category capital repairs, according to the “Provisions for the technical
maintenance and repair of mechanical equipment of the USSR ferrous metallurgy system enterprises
(TMR)” of 1983, amounts to 25-35 days. Thus, the BFS production decline during BF #1 and #4 repairs
will be insignificant and will amount to less that 0.1 million tons of molten iron on an annualized basis.

In order to calculate the project emission reduction units, the total BFS baseline molten iron
production is accepted as equal to the project production. Baseline distribution of the molten iron
production volume among the furnaces is made proportionally to the share of each furnace in the total
production volume according to the average data for 2001-2003 (table B.1).

Baseline molten iron production at each of the furnaces during 2008-2012, calculated based upon
the data on the total project production volume, is presented in table B.2.
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Table B.2
Baseline molten iron production volume within the project boundary

Parameter 2008 2009 2010 2011 2012

Blast furnace #1 871434 624 988 624 988 624 988 624 988
Blast furnace #2 903 448 647 948 647 948 647 948 647 948
Blast furnace #3 916 846 657 557 657 557 657 557 657 557
Blast furnace #4 1074 693 770 765 770 765 770 765 770 765
Blast furnace #5 1 040 661 746 357 746 357 746 357 746 357
Total within the project boundaries 4 807 081 3 447 615 3447 615 3447 615 3 447 615

Average annual values of the actual performance figures in 2001-2003 were taken as the basis
for calculating the “NTMK” BFS baseline consumption of fuel, materials and energy carriers in 2008-
2012 (table B.3).

Table B.3

“NTMK” BFS baseline performance figures

Parameter Unit Blast furnace|Blast furnace|Blast furnace|Blast furnace|Blast furnace
#1 #2 #3 #4 #5

Carbon content in molten iron %, weight 4.66 4.71 4.78 4.66 4.69

Specific consumption per 1 ton of molten
iron

Coke consumption kg/t 496 510 495 479 496
Natural gas consumption m*it 101 91 107 107 119
Limestone consumption kgit 54 58 54 53 49
Steam consumption Geallt 0.065 0.055 0.060 0.054 0.055
Blast air consumption m3it 1251 1348 1267 1341 1327

Carbon content in the coking coal and limestone, CCO performance indicators and the data,
needed for the calculation of natural gas and power consumption at TPP-steam blower, in the oxygen
shop and water supply shop according to baseline scenario are accepted according to the “NTMK” data
for 2006-2008 (tables B.4 and B.5).
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Table B.4
“NTMK” CCO performance figures
Average value
Parameter Unit for
2006-2008
CCO products yield from coking coal
Coke % 74.92%
Benzol kg/t of coal 8.8
Naphthalene kg/t of coal 1.9
Mass fraction of carbon in coking coal and by-products of CCO
Coking coal % 60.2%
Benzol % 89.6%
Naphthalene % 89.4%
Electricity consumption per 1 ton of coke kW*hri/t 52.2
Steam consumption per 1 ton of coke Kcal/t 356 333
Table B.5

“NTMK?” oxygen shop, water supply shop and TPP-steam blower performance indicators

Parameter Unit ';Vrezrggg_éﬂgg
Steam consumption for blast air production Gcal/thou.m.® 0.149
Electricity consumption for blast air production kW*hr/thou.m.® 4.59
Electricity consumption for oxygen generation kKW*hr/thou.m.> 630.0
Electricity consumption for recycle water generation kKW*hr/thou.m.® 257.4
Natural gas consumption for steam generation thou.m.*/Geal 0.074

Mass fraction of carbon in the limestone that is not established by “NTMK” is accepted
according to IPCC Guidelines for National Greenhouse Gas Inventories at 12%."

Project scenario

Project scenario specifies carrying out the following measures for the reduction of specific
consumptions of fuel and energy carriers at “NTMK”:
Reconstruction of “NTMK” BF #6 with the reduction of the furnace useable volume from
2700m’ to 2200m’;
Reconstruction of “NTMK” BF #5 with the increase of the furnace useable volume from
1700m’ to 2200m”.

12006 IPCC Guidelines for National Greenhouse Gas Inventories. Volume 3: Industrial Processes and Product
Use. Chapter 4: Metal Industry Emissions. p. 4.27
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Table B.6
Key resource saving measures introduced during the OJSC “NTMK” BF #5 and #6
reconstruction process

Measures Effect

Ensuring more uniform processing of the iron ore
raw material with the blast furnace gases and,
accordingly, higher degree of the value-added
use of carbon coke chemical energy.

1 Change of furnace line (sectional shape)

The system monitors changes in the raw material

) Introduction of furnace expert control parameters and furnace conditions, ensures
system. effective and steady BF running and excludes the
influence of “human factor”
Enhancement of control over the charging of
3 Installation of Central Bell Less Top with materials into the furnace for ensuring maximum

rotary hopper manufactured by “Paul Wurth” | value-added use of gas chemical and thermal
energy in the blast furnace

Temperature increase of the blast blown into the

4 Installation of the Kalugin stoves . .
furnace for coke consumption reduction

Installation of top-pressure recovery turbine | Use of furnace gas excess pressure for electricity
(TPRT) at BF #6 generation

According to the project scenario, reconstruction of the “NTMK” BF #5 and #6 makes it possible
the shut down of BF #2, #3 and #4 that worked with higher fuel consumption and, accordingly, with
higher CO, emission factor. In fact, the BF were suspended at the following dates:

BF #2 — September of 2005;

BF #3 — September of 2006;

BF #4 — January of 2009;

Besides, in November of 2008, due to the general reduction in the metal project demand, BF #1
was shut down.

The actual performance indexes of reconstructed BF #5 and #6, required for the calculation of
project CO, emissions and the molten iron production volumes at BF #1 and #4 in 2008, are taken based
on the “NTMK” BEFS reports: “Fulfillment of the molten iron production plan” and “Consumption, entry
and remains of raw materials, fuel and other resources” for 2008 and are presented in table B.7.

Specific consumption of fuel and energy at BF ##1 and 4, based on which the volume of the
project CO, emissions is calculated, is taken as equal to the historical data for 2001-2003.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ...
Joint Implementation Supervisory Committee page 16
Table B.7
BFS performance figures in 2008
Parameter Unit Blast furnace | Blast furnace | Blast furnace | Blast furnace
#1 #4 #5 Ne6
Molten iron production t/year 736 745 866 257 1797 924 1649 691
Carbon content in molten iron %, weight 4.66 4.66 4.78 4.72
Consumption of fuel, materials and energy
resources
Coke consumption kgt 496 479 444 445
Natural gas consumption m/t 101 107 134 128
Limestone consumption kg/t 54 53 61 62
Steam consumption Geallt 0.065 0.054 0.042 0.044
Electricity consumption kW*hr/t 5 5 23 21
Oxygen consumption m3/t 69 56 73 56
Blast air consumption m/t 1251 1341 1166 1250
Water consumption m3/t 15 15 14 14
Electricity generation at TPRT-12 kW*hr/t - - - 22.2

Due to the OHFS shutdown in April of 2009, the “NTMK” demand for the blast furnace iron was
significantly decreased. Currently, the company management is not planning another commissioning of
BF #1 and #4, therefore it is accepted that in the period of 2009-2012 the molten iron production will be

carried out at BF #5 and #6.

The ex-ante “NTMK” BF #5 and #6 project performance figures for 2009-2012 are taken from

the average annual performance values in 2006-2008.

BF #5 and #6 ex-ante project performance figures (2009-2012)

Parameter Unit Blast furnace | Blast furnace
#5 Ne6
Molten iron production t/year 1739 357 1464 722
Carbon content in molten iron %, weight 4.74 4.75
Consumption of fuel, materials and energy
resources
Coke consumption kgt 461 460
Natural gas consumption m3/t 116 106
Limestone consumption kg/t 61 63
Steam consumption Gcallt 0.036 0.036
Electricity consumption kW*hr/t 23 21
Oxygen consumption m/t 77 43
Blast air consumption m/t 1121 1295
Water consumption m°/t 16 15
Electricity generation at TPRT-12 kW*hri/t - 22.2

Table B.8

Carbon content in the coking coal and limestone, CCO performance indicators and the data,
needed for the calculation of natural gas and power consumption at TPP-steam blower, in the oxygen and
water supply shop according to project scenario correspond to the baseline scenario.
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The volume of power, generated by the TPRT-12 installed at blast furnace #6 commissioned in
2007, is planned for the period of 2009-2012 according the actual data of 2008.

Calculation of CO, emissions at metallurgical enterprises is made by way of forming the
equation of carbon balance during metal manufacture.

The carbon, coming into the project boundary, contained in materials and fuel, is either oxidized
during metallurgical processes to the state of carbon dioxide (the products of incomplete combustion are
practically fully burnt to CO, in compliance with the environmental legislation, which strictly regulates
the CO emissions into the atmosphere), or remains in the end products. This allows for deriving the
following carbon balance equation within the project boundary:

(Bl) Cmaterial + Cfuel = CCOZ + Coutputa
where C,ueriar — carbon weight in raw materials and consumables delivered into the project
boundary, t;
Cjiet — carbon weight in the fuel used in the project boundary, t;
Ccoz — carbon, emitted into the atmosphere in the form of CO», t;
Coupur — Weight of carbon contained in the products of metallurgical company, leaving the
project boundary, t.

Applying the transformation to this equation we have the following:
(Bz) CCO2 = Cmaterial + Cfuel - Coutput

Multiplying both parts of this equation by 44/12 (ratio of carbon and carbon dioxide weights) we
derive the following ratio for calculating CO, emissions into the atmosphere (£):
(B3) E = Ematerial + Efuel -44/12 - Coutputa
where £ — total CO, emissions into the atmosphere as a result of metal production within the
project boundary, t;
E ateri — CO, emissions into the atmosphere due to the consumption of carbon-bearing
materials within the project boundary, t;
Ejfier - CO, emissions into the atmosphere due to fuel burning within the project boundary, t;
Coupue — Weight of carbon, contained in the company’s end products, which leave the project
boundary, t.

For practical calculations the same equation is used in the following form:
(B4) E= Z(FRfuel * EFfuel)+ 44/12 » Z(M material® %Cmaterial) - 44/12 - Z(P s %C product)»
where FRj,.; — fuel consumption within the project boundary, t (m’);
EF f.; —fuel emission factor, t of CO, / t (m3);
M arerir — consumption of carbon-bearing materials within the project boundary, t;
2%C paterial - Mass fraction of carbon in material, %;
P — manufacture of end products within the project boundary, t;
%C produet — mass fraction of carbon in the end products, % .

During the calculation CO, emissions into the atmosphere, due to the BFS and supporting shops
operations, a part of flows of materials and fuel can be taken out of the calculation:

- during the calculations by formula (B.4) only the flows, coming into the project boundary and
leaving them, are registered, therefore one can take out of the calculation those flows and transformations
of materials and fuels that are formed and used within the project boundary (coke, blast furnace gas, coke
gas) since they do not influence the total carbon balance of the operations;

- incoming flows of materials with low carbon mass fraction, since their records have practically
no influence in the calculation results (pellets and sinter).

During calculations of CO, emission reductions due to the realization of this project, the
following flows of materials and energy carriers are considered:
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0 Flows coming into the project boundary:
— Coking coal;
— Natural gas;
— Electric power (considered during project indirect emissions calculation);
— Limestone;
0 Flows leaving the project boundary:
— Molten iron;
— By-products of coal coking.

As is shown by the calculations presented in Section E of this document and based in the formula
(B.4), the emission reductions as a result of this project realization in 2008-2012, compared to baseline,
will amount to 1.75 mln tons of CO, (table B.9).

Table B.9
CO, emission reductions as a result of the project realization
. Total for
Parameter Unit 2008 2009 2010 2011 2012 2008.2012
Project emisions tons of COlyear | 7283521 5114936 5113020] 5110831] 5108641 27730949
Baseline emissions tons of CO,lyear | 7626424] 5467466 5465570 5463403] 5461236 29484 100
Emission reduction tons of CO,lyear|  342004]  352530]  352550]  352573] 352505 1753151

B.2.  Description of how the anthropogenic emissions of greenhouse gases by sources are
reduced below those that would have occurred in the absence of the JI project:

Among the approved methodologies of the CDM there is not a single one that would fit this
project, therefore the project developer has applied his own approach, which meets the requirements of
the Decision 9/CMP.1, Annex B. For purposes of proving the project additionality alternative analysis,
investment analysis and common practice analysis are used.

This section analyses the proposed project additionality, as well as the choice and justification of
the baseline scenario.

Step #1. Identify the probable alternative options to the proposed project activity, which
are in agreement with the legislation norms.

The choice of baseline scenario is based on the definition of the most probable project of
alternative scenarios among the possible ones for the project participants, which ensures the manufacture
of products, comparable in quality with the products, obtained as a result of the Project, and is in
agreement with the requirements of the Russian Federation legislation.

The following possible scenarios, alternative to the Project, were identified:

1. Preservation of the current situation: continuation of BF #5 operations and BF #6 remains
suspended;

Commissioning of BF #6 and continuation of BF #5 operations without any reconstructions;

BF #5 reconstruction without BF #6 commissioning;

BF #6 reconstruction without reconstructing BF #5 and without carbon financing;

Realization of projects on the nonblast-furnace ironmaking plants construction at “NTMK?”;
Project realization without attracting carbon financing.

SNk

Given below is the estimate of the proposed scenarios with the purpose of identifying the
opportunity for their consideration as the baseline in relation to the Project.
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1. Preservation of the current situation: continuation of BF #5 operations and BF #6 remains
suspended:

This scenario represents the usual (business-as-usual) continuation of the “NTMK” operations
under the Russian legislation. This scenario allows ensuring the production of molten iron, comparable in
quality with the molten iron produced as a result of project operations. Besides, this scenario does not
require significant investments for the BF reconstruction, and only the 1st category capital repairs at BF
##1, 4 and 5 during the years of 2005-2012 will be needed. According to this scenario, the molten iron
production is ensured at the level, which corresponds to the project scenario.

2. Commissioning of BF #6 and continuation of BF #5 operations without any reconstructions:
Since both iron-ore raw material and vanadium raw material, supplied from the Kachkanarskiy

and Vysokogorniy mining and processing integrated works, which are a part of the “Evraz Group”, are
used as raw material at “NTMK” the BF should produce both regular steelmaking molten iron and
vanadium molten iron. However, as the experience of BF #6 operations with the volume of 2700m’ prior
to its shutdown showed, during the vanadium molten iron making the furnace was working inefficiently.
In particular, according to the USSR Academy of Science Institute of Metallurgy data, during the
switching to the vanadium molten iron making, the dynamics of the BF operations was broken and the
length of downtimes, related to the melting of tuyeres, was increased (from 0.8% of working time to
4.6%). As a result, BF capacity dropped by 10-15% and the labor intensity increased sharply. Therefore,
this scenario cannot be considered as the baseline.

3. BF #5 reconstruction without BF #6 commissioning
This does not provide the “NTMK” steelmaking operations with the required volume of molten

iron for the period of BF #5 reconstruction in 2002-2003. Based on the data, presented in table B.10 the
maximum total volume of the molten iron production in BF ##1-4 amounts to 4.0 mln tons per annum
with the actual demand for molten iron in 2002-2003 of 4.7-4.8 mln tons per annum.

Table B.10
Maximum BF ##1-4 molten iron output in 2001-2003, t/year

Maximum
Blast furnace production in

2001-2008
Blast firnace #1 (2006) 974 174
Blast furnace #2 (2003) 910 345
Blast furnace #3 (2004) 1013 545
Blast furnace #4 (2003) 1132 898
Total 4 030 962

Therefore this option cannot be viewed as the baseline scenario.

4. Realization of projects on the nonblast-furnace ironmaking plants construction at “NTMK”’:
Construction of industrial plants for production of hot-briquetted iron by Mydrex and HYL

technology, which is the raw material for steelmaking in the Electric Furnace Steel-smelting Shops
(EFSS), is one of the most environmentally friendly trends of ferrous metallurgy development. However,
“NTMK?” does not have its own arc-furnace steelsmelting facilities and the company’s BOF shop cannot
use the hot-briquetted iron as raw material. The construction cost of the EFSS with the capacity of about
1 miln tons of steel per annum is about $400 min'. Therefore, the switch to steelmaking technology

' According to OJSC «Pervouralsky Novotrubny Works” (Sverdlovsk Region), which initiated the construction
process of such facility. http://www.pntz.ru/espk/index.htm
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according to the chain: plant for hot-briquetted steel production — electric arc furnace cannot be
considered as baseline scenario due to high capital expenses.

5. BF #6 reconstruction without reconstructing BF #5 and carbon financing:
This scenario is one of the options of project realization without carbon financing. The
possibility of this alternative realization as baseline scenario will be considered further during the
investment analysis. This analysis is presented below in Step #2.

6. Project realization without attracting carbon financing:
The possibility of this alternative realization as baseline scenario will be considered further
during the investment analysis. This analysis is presented below in Step #2.

Conclusion on step #1:

The following probable alternatives to the proposed project activity are defined:
e Preservation of the current situation, i.e. continuation of BF #6 conservation and BF #5
operations without reconstruction;
e Reconstruction of BF #6 without reconstruction of #5 and carbon financing;
e Realization of BF #5 and #6 reconstruction project without carbon financing.

Step #2. Investment analysis

During the analysis we will draw a comparison of investment indices of the alternatives, identified
in step #1 and evaluate the impact of the additional funds from the Emission Reduction Units’ sales on
these indices. The project baseline is not considered during the investment analysis since it does not
include capital expenditures and is not an investment project.

The investment analysis was performed with the following input data:

Planning horizon: 21 years;

Discount rate: 20% (own capital return rate accepted at “NTMK?).

Table B.11
Alternative options’ investment analysis
Scenario Investments, Dlscoupted payback IRR, % NPV,
$ min period, years $ min

BF #6 reconstruction without
reconstructing BF #5 and 125.7 no 19.0% -4.5
carbon financing

Project scenario without

. 281.9 no 18.9% -6.2
carbon financing

Project scenario with carbon

. 281.9 16.8 20.5% +2.8
financing

Conclusion on step #2:

Identified alternatives to the proposed Project do not meet the profitability requirements and,
according to the performed investment analysis, are not paid back within the planning horizon. The
project payback within the planning horizon can be ensured only by means of including the additional
funds, drawn from the sales of emission reduction units.
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Step #3.Common practice analysis

By the moment of project realization commencement over 50 blast furnaces, constructed before the
USSR disintegration, were operated in the Russian Federation according to the data of statistical digest
“Technical and economic performance figures of furnaces and plants of the Russian iron and steel
industry companies”.

Ferrous metallurgy of Russia in the 90-ies of the XX century was working in the conditions of the
systemic crisis of economics, sharp drop of the domestic metal products consumption, imperfect tax,
credit and financial systems. This made a very negative impact on the industry production figures.

Table B.12

Russia ferrous industry production figures in 1990-2001
Products Production in 2001, min Production in 1991, min Ratio of production in
tons tons 2001 and 1991, %
Molten iron 47.1 59.4 79.3
Steel 59.0 89.6 65.8
Finished rolled 471 637 739
products

Insignificant volumes of investments into the iron and steel industry have significantly constrained
the process of the technical reconstruction.

Notwithstanding the fact that the wear level of business assets at the industry’s enterprises
amounted to 50%, the investments into the iron and steel industry in Russia on a 1 ton of steel basis (in
comparative figures) in 1996-2000 amounted to 12-14 USD, in the US — about 30 USD and in the
European Union countries — 25 USD. Largely it was explained by the issue that the debt financing of the
projects was in fact not carried out because of the high crediting rate of the Russian banks (100-210% in
1993-1995 and 25-150% in 1996-2000)".

Ranking first in the world in terms of the employees’ headcount (about 700 thousand people), the
Russian iron and steel industry ranked only fourth in the steel production (according to the 2000 data:
China — 128.5 mln tons, Japan — 106.4 mln tons, US — 101.0 mln tons, Russia — 59.1 mlIn tons).

The target program titled “Technical re-equipment and development of metallurgy in Russia
planned for 1993-2000” was working in the ferrous metallurgy of Russia, which included the most
important issues on the enterprises’ reconstruction. Its completion level was less than 30% and it was
funded mostly at the metallurgical companies’ own expenses (the budget funds amounted to 2% only).

Construction of new manufacturing capacities for the production of cast pipe billet at OJSC
“ZSMK” and OJSC “NLMK”, mill “2000” and BOF shop at OJSC “MMK?” was realized in compliance
with this program. The activities for reconstruction of blast furnace facilities at the ferrous industry of
Russia under this program were not carried out.

Among the primary goals of the current “Strategy of the RF ferrous metallurgy development for
2015” is the increase of steel casting volumes at continuous casting plants and reduction of steel
production in open-hearth furnaces. Efficiency increase of blast furnaces’ operations is not specified in
the list of priority trends of enterprises’ reconstruction.

According to the research of investment activity of the Ural Federal District companies, which was
done by the “Expert” rating agency, over 100 projects were identified in the regional metallurgy, out of
which only the project on the “NTMK” blast furnaces reconstruction can be referred to the projects
oriented on the construction or reconstruction of molten iron production facilities®.

' MLI. Beskhmelnitsyn. Analytical memo on the condition of iron and steel industry in Russia. Buklketing of the RF
Accounting Chamber, #9, 2002. http://www.ach.gov.ru/userfiles/bulletins/11-buleten_doc_files-fl-710.pdf

2 «Expert Ural” #38 (255) http://www.expert.ru/printissues/ural/2006/38/investicionnye _proekty
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Thus, the project of “NTMK” BF #5 and #6 reconstruction, including the complex introduction of
new technologies of molten iron production and installation of modern equipment, is unique for the
Russian metallurgical enterprises.

Conclusion on step #3:
The project of “NTMK” BF #5 and #6 reconstruction is not a common practice for the enterprises
of the Russian metallurgical industry.

Thus, the analysis carried out in this section shows that the project scenario is the additional one.
The project is not a common practice for the ferrous metallurgy enterprises, has significant barriers for
realization and it would probably not be realized in the absence of the additional revenue drawn as a
result of the emission reduction units’ sales.

B.3.  Description of how the definition of the project boundary is applied to the project:

The following direct emission sources are included into the project boundary:
— Molten iron production at the “NTMK” BFS;

— Coke production during the “NTMK” CCO;

— Blast and steam generation at the “NTMK” TTP-steam blower;

— Oxygen generation at the “NTMK” air separation plant;

—  Water supply shop supplying the BFS with circulation cooling water.

The power grids of the Russian Federation Unified Energy System (RF UES), generating
electricity for the emission sources within the project boundary, are considered as the indirect emission
sources.

Coking coal Natural gas
By-products of
coke-chemical ¥
operations Electricity
- Coke-chemical operations
Indirect emissions
Coke
Limestone TPP-steam blower |« IR power
grids
Blast air,
y Y
steam
Natural gas

A 4
A4

Blast Furnace Shop

T
Air separation plant  «

Oxygen

Water supply plant

Recycle water

Molten iron Conventional notations

h 4 Emission sources Project boundary  Recorded indirect emissions

OJSC “NTMK” steelmaking operations ‘ ‘ ‘ ‘

Flows of raw materials, Electricity supplies
consumables, products and gases P,

Figure B.2 Emission sources located within the project boundary and recorded indirect emissions
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Date of baseline setting — 30/06/2009;

Baseline is developed by the specialists of “Camco Carbon Russia Limited”;
e Contact person: Ryumin Oleg;
e E-mail: Russia@camcoglobal.com
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Project realization starting date: 2002
Project commissioning and start-up date: BF #6 — 7™ of September of 2004;
BE #5 — 26™ of September of 2006.

‘ C.2. Expected operational lifetime of the project:

21 years

‘ C.3.  Length of the crediting period:

5 years: from 01.01.2008 till 31.12.2012
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In the presented project CO, emissions monitoring plan the emissions due to the molten iron production within the project boundary are considered.
Regardless of the point that the year of 2008 was the year of BF #1 and #4 operations shutdown, the monitoring plan considers the chance of their second
commissioning in 2009-2012.

Calculation of actual direct project CO, emissions is based on the monitoring of molten iron production at BF #1, 4, 5, 6 and the consumed amounts of
coke, limestone, natural gas, steam and air blast at BF #5 and 6.

For the calculation of the project consumption of coke, limestone, natural gas, steam and blast air at BF #1 and #4 the following equation is used:

(D.1) Crrx prvy=Parxrrv*SC gr x ps»

where P prx psy— project molten iron production at BF x, calculated during monitoring according to table D.1.1., t/year;
SC srxps — specific consumption of coke, limestone, natural gas, steam and blast air at BF x, calculated in section B.1 (table B.7), kg (m’, Gceal) /t;
X — BF number (##1 and 4).

The indirect emissions under this project are the CO, emissions at the RF UES power grids during generation of energy, consumed for molten iron
production within the project boundary. For determination of the project indirect emissions, the monitoring of electricity, oxygen and recycle water at BF #5 and
#0.

For the calculation of the project consumption of electricity, oxygen and recycle water at BF #1 and #4 the following equation is used:

(D.2) Crx pry =P srxpsiy* SC e x pr s

where P zrxpsy — project molten iron production at BF x, calculated during monitoring according to table D.1.1.1, t/year;
SC gryps — specific consumption of electricity, oxygen and recycle water at BF x, calculated in section B.1 (table B.7), MW hr (m’) /t;
X — BF number (##1 and 4).

Baseline direct CO, emissions are taken from the data on the project molten iron production and specific consumption of coke, limestone, natural gas,
steam and air blast calculated according to the baseline scenario in section B.1 of this document.

Baseline indirect emissions are taken from the data on the project molten iron production and specific amounts of the baseline use of electricity, coke,
oxygen, water and blast air, established in section B.1 of this document.
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Besides, in order to calculate the volume of CO, emissions as a result of natural gas consumption within the project boundary for both project and
baseline scenarios, the monitoring of the net calorific value of the natural gas, supplied to “NTMK” is carried out.

D.1.1.1. Data to be collected in order to monitor emissions from the project, and how these data will be archived:

ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
cross- (electronic/
referencing to paper)
D.2.)
Blast furnace #1
BF #1 molten BFS operations o .
P-1.Pgripsy iron production technical report ton (m) monthly 100% Electronic
Blast furnace #4
BF #4 molten BFS operations " .
P-2. Pgrypsy iron production technical report ton (m) monthly 100% Electronic
Blast furnace #5
BF #5 molten BFS operations o .
P-3. Pgrspyy iron production technical report ton (m) monthly 100% Electronic
Aggregate of values
P-4. M core Br5 | BE #5 coke BFS operations o . from lines in reports
PIY consumption technical report fon (m) monthly 100% Electronic “Dry Skif 0101(6” and
“Dry coke losses”
P-5. M ;inesione BF #5 lzm?stone BFS Qperallons ton (m) monthly 100% Electronic
BFSPIY consumption technical report
Aggregate of values
P-6. FR : from lines in reports
6 NGBS Py | BE# natural. BES P erations Thou.m. (m) monthly 100% Electronic “Natural gas” and
Y gas consumption | technical report “Natural gas used in
the stove”
P-7. i .
7. Cseanprs | BF #5 steqm BES op erations Gceal (m) monthly 100% Electronic
PIY consumption technical report
P-8. Chlasers ey | BF #5 bla'st ar BES op erations Thou.m. (m) monthly 100% Electronic
y consumption technical report
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BF #5 electrici BF'S operations .
P-9. ECgrspry . y P Thou.m.’ (m) monthly 100% Electronic
consumption technical report
Aggregate of values
from lines in reports
2 . “Process oxygen”,
P-10. Coggensr | BF #5 oxygen BF;? P elratlons Thou.m.’ (m) monthly 100% Electronic “High pressure
5 PJY consumption technical report oxygen” and
“Oxygen for
casthouse work”
BF #5 recycle .
P-11.C BFS operations .
Water BES 1 \pater tec hnif al report Thou.m.’ (m) monthly 100% Electronic
PIY ;
consumption
Blast furnace #6
BF #6 molten BFS operations
P-12. P . . ; ton m monthl 100% Electronic
BEG PIY | jron production technical report (m) u ’
Aggregate of values
P-13. M BF #6 coke BFS operations . ines i
Coke BE . P ton (m) monthly 100% Electronic £r0m hlr(l.e S m]:ef ors
6PIY consumption technical report Dry skip coke” and
“Dry coke losses”
P-14. M ;e BF #6 limestone | BFS operations .
Limestone ) P ton (m) monthly 100% Electronic
BF6PIY consumption technical report
Aggregate of values
P-15. FR BF #6 natural BFS operations . from lines in reports
NG BE 6 . " P / Thou.m.’ (m) monthly 100% Electronic “Natural gas” and
PJY gas consumption | technical report “Natural gas used in
the stove”
P-16. C BF #6 steam BFS operations .
Steam B 6 ; P Geal (m) monthly 100% Electronic
PIY consumption technical report
P-17. C BF #6 blast air BFS operations .
Blast BE'6 ; P Thou.m.’ (m) monthly 100% Electronic
PIY consumption technical report
P-18. EC BF #6 electrici BFS operations .
BEG R . ly P Thou.m.’ (m) monthly 100% Electronic
v consumption technical report
Aggregate of values
from lines in reports
P-19. C BF #6 oxygen BFS operations . “Process oxygen”,
Oxygen BF Vg ; P ; Thou.m.’ (m) monthly 100% Electronic “High pressure
6 PJY consumption technical report oxygen” and
“Oxygen for

casthouse work”
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BF #6 recycle .
P-20. Cyaer s water BES operations Thou.m.’ (m) monthly 100% Electronic
PIY . technical report
consumption
- Power grids and
P-21. EO rppr Electrquy substations 3 o .
generation at BF . Thou.m. (m) monthly 100% Electronic
PIY operations
#6 TPRT .
technical report
0JSC “NTMK”
Net calorific Passport
value of the (Quality Electronic / Average value is
P-22.0n6 v natural gas, certificate) of GJ/thou.m.’ (m) monthly 100% identified in the
: paper
supplied to natural gas from end of the year
“NTMK” the supplier

According to the definition of the project boundary, the calculation of project CO, takes into account both direct CO, emissions at “NTMK” and indirect
emissions at the RF UES power grids:

(D3) PE Y= PE Direct Y + PEIndirect Y

where PE y— total project CO, emissions, t/year;

PE pjrees vy — direct project CO, emissions, t/year;
PE j,4irec: y— Indirect project CO, emissions, t/year.

Project direct CO, emissions

In order to calculate the direct CO, emissions within the project boundary at “NTMK?”, the carbon balance method is used, which is reviewed in Section
B.1 of this document.

Monitoring of carbon entry through the project boundary is ensured by measurements of coke, limestone, natural gas, steam and air blast consumption at
BFS. Monitoring of carbon exit through the project boundary is associated with the monitoring of molten iron production and coke consumption. This
information is used for calculating the amount of carbon, contained in the molten iron and by-products of coke production (crude benzol and naphthalene).

Net calorific value of natural gas used at “NTMK” is taken from the quality passports (certificates) provided by natural gas suppliers.

The constants, related to the CCO, BFS and TPP-steam blower operations, which are calculated in section B.1 of this document and used for the
calculation of actual project CO, emissions within the project boundary, are presented in table D.1.
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Table D.1
Constants used for “NTMK” project CO, emissions monitoring

Parameter Unit Symbol Value
Coke and Chemical by-product Production Operations (CPO)
Coke yield from coking coal % SO coke Coking coal 74.92
Coking coal carbon content % %C Coking coal 60.2
Benzol yield from coking coal kg/t of coal SO Naph 8.8
Naphthalene yield from coking coal kg/t of coal SO penz 1.9
Naphthalene carbon content % %C Naph 894
Benzol carbon content % 2%C Benz 89.6
Steam consumption per 1 ton of coke Kcal/t SCsteam Coke 356.3
BFS
Limestone carbon content | % | %C limestone | 12.0
TPP-steam blower
Specific natural gas consumption for steam Thou.m’/Geal e 0.074
generation at TPP-steam blower ) NG Steam ]
Specific steam consumption for air blast 3
production at TPP-steam blower Geal/m SCoican bias 0.149
Natural gas emission factor tons of CO,/GJ EFyg 0.0561

The project emissions are calculated as the aggregate of CO, emissions due to “NTMK” BFS operations.

(D.4) PE pirecry = PE gpiy + PE pryy + PE grsy + PE prey,

where PE pr;y- CO, emissions due to BF #1 operations, t/year;
PE pr,y- CO, emissions due to BF #4 operations, t/year;
PE rs5 y- CO, emissions due to BF #5 operations, t/year;
PE rsy- CO, emissions due to BF #6 operations, t/year.

Calculation of actual CO, emissions due to “NTMK” BFS operations (PE zrxy) are made by the carbon balance method in the following manner:
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(DS) PEBFX Yy = PECokingCoal BFXY + PELimestoneBFXY + PENGBFXY —44/12 - Coutput BFXPJY »
where PE coring coar 8 x v — Project CO, emissions due to coking coal consumption for molten iron production at BF x, t/year;

PE [ imesone 8 x ¥ - Project CO, emissions due to limestone consumption at BF x, t/year;

PE y6 srx ¥y — project CO, emissions due to natural gas consumption for molten iron production at BF x, t;

Coupu Brx psy - Weight of carbon in the BF x molten iron and by-products of the coke-chemical operations, released during the production of coke
required for the BF operations, t/year;

x — BF number (#1,4,5,6).

Variables participating in the equation (D.5) are calculated by the following formulae:

(D6) PECoking Coal BFXY = 44/12 » (MCokeBFXPJ Y/SO Coke Coking coal * %C Coking cual) B

where M c.r srx p7y — project BF x coke consumption inclusive of the undersized coke, t/year;
SO Coke Coking coat — cOke yield from coking coal at “NTMK?”, taken from table D.1, %;
%C Coring coal — Carbon content in coking coal, taken from table D.1, %;
x — BF number (#1,4,5,6).

(D7) PE Limestone BEXY = 44/12+ (M Limestone BFXPJY * %C Limestone) ’

where M pinesione 8 x psy — BF x limestone consumption, t/year;
%C Limesione— Carbon content in limestone, taken from table D.1, %;
x — BF number (#1,4,5,6).

(D.8) PE ng srxy = (FRyG srxps v + SCNG steam * (Csteam 87 xPs ¥ T SCteam coke ® M core 87 x Py v + SClsteam iast ® Chiast 7 x ps))* Ong v * EF G,
where FRyG pr xpsy — BF x natural gas consumption, including its consumption on the stoves, thou.m® /year;

SCné sweam — Specific natural gas consumption for steam generation at TPP-steam blower according to table D.1, m3/Gcal;
Csieam BFx Ps Y — Project steam consumption at BF x for technological purposes, Geal/year;

SCsteam core — Specific steam consumption for coke production, taken from table D.1, Gceal/t;

M core 5 x pry— BF x project coke consumption inclusive of the undersized coke, t/year;

SCsteam pias: — Specific steam consumption for air blast generation taken from table D.1, Gceal /m’ ;

Caus: srx psy — BF x project air blast consumption, m’ /year;

One v — net calorific value of natural gas used at “NTMK”, GJ /thou.m®;

EFyg — natural gas emission factor, tons of CO,/GJ;

x — BF number (#1,4,5,6).
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(D.9) Coutput srxpr Yy =P arx pry ® %0Chonsrxps + M coke srx pry/ SO coke Coking coal * (SO Naph * %C Naph T SO ez * %6C Benz ),
where P grx psy - BF x molten iron production, t/year;
%Con BF x PJ Y — Carbon content in BF x molten iron, %;
M o1 57 x pry — BF x project coke consumption inclusive of the undersized coke, t/year;
SO Coke Coking coat — cOke yield from coking coal at “NTMK?”, taken from table D.1, %;
SO ngpin — specific naphthalene yield per 1 ton of coking coal, taken from table D.1, t/t;
%C napn — carbon content in naphthalene, taken from table D.1 data, %;
SO g.n. — specific benzol yield per 1 ton of coking coal, taken from table D.1, t/t;
2C pen- - carbon content in benzol, taken from table D.1 data, %;
x — BF number (#1,4,5,6).

Project scenario indirect emissions

Constants, needed for calculation of the total consumption of electricity, both project and baseline, are established, as is shown in section B.1, based on
the actual data on “NTMK” operations in 2006-2008 and are presented in table D.2.

Table D.2
Constants used during “NTMK” project CO, emissions monitoring

Parameter Units Symbol Value
Electricity consumption per 1 ton of coke kW*hour/t SEC core 52.2
Electricity consumption for oxygen generation kW*hour/thou.m> SEC 0xygen 630.0
Electrlclty consumption for recycle water KW*hour/thou.m’ SEC yurer 257 4
consumption
Electricity consumption for blast air production kW*hour/thou.m’ SEC piust 4.59

(D 10) PEIndirec't Y= ECPJY * EFCOZ grid
where ECp;y - total electricity consumption within the project boundary, MW« hour/year.
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EFco; gria — CO, emission factors in the Russian Federation energy system, recommended by the Operational Guidelines for Project Design
Documents of Joint Implementation Projects, which were calculated by the Ministry of Economic Affairs of the Netherlands in 2004', t CO,/ GW<hour.

As per the Guidelines, the following emission factors are used in the calculations, recommended for the RF UES.

Table D.3
CO, emission factors during electricity generation in the RF UES
Parameter Unit 2008 2009 2010 2011 2012
Emission factor for power grids cct)j/nciv(\)/f*hr 565 557 550 542 534

Total electricity consumption within the project boundary is calculated by the formula:

(D.11) EC pyy= ECgr pry + ECcote pry + EComngen Pry T ECwater 1 v + ECglas py v - EO 1prTPI Y5
where ECprp;y — BF #1,4,5,6 project electricity consumption, MW+ hour/year;
ECcoe psy - project electricity consumption within the project boundary for coke production, MW« hour/year;
ECoxygen pry — project electricity consumption within the project boundary for oxygen generation, MW hour/year;
ECwaer psy— project electricity consumption within the project boundary for the supply of BF with recycle water, MW e hour/year;
ECgis pyy— project electricity consumption within the project boundary for blast air generation, MW+ hour/year;
ECrprrpsy — project electricity generation at BF #6 TPRT, MW« hour/year.

Project electricity consumption at the “NTMK” BFS (ECpr psy) is calculated at the total consumption of electricity within the project boundary:

(DA2) ECprps y=ECpripry Y ECprypry T ECprspry + ECprspry

where ECpr; pjy — project BF #1 electricity consumption calculated by formula D.2 , MWe hour/year;
ECpry pjy —project BF #4 electricity consumption calculated by formula D.2 , MW hour/year;
ECprs pjy —project BF #5 electricity consumption, MW« hour/year;
EC prs psy — project BF #6 electricity consumption, MW e hour/year.

Project electricity consumption for coke production (ECc. ps y) is calculated as follows:

(D13) ECCoke PIY = (MCokeBF] PJY +MCokeBF4 pry t MCoke BF5PJY+MCoke BF6PJY) 'SECCoke 5

! Operational Guidelines for Project Design Documents of Joint Implementation Projects. Volume 1: General guidelines. Version 2.3. Ministry of Economic Affairs of the Netherlands. May 2004. p.43, Table B2
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where M coe sr1 p7 v — project BF #1 coke consumption inclusive of the undersized coke calculated by formula D.2, t/year;
M core 4 ps y— project BF #4 coke consumption inclusive of the undersized coke calculated by formula D.2, t/year;
M core 8rs pr y— project BF #5 coke consumption inclusive of the undersized coke, t/year;
M core 8rs pr v — project BF #6 coke consumption inclusive of the undersized coke, t/year;
SECec,r — specific consumption of electricity for coke production (table D.2), MW+ hour/tons of coke.

Project electricity consumption for oxygen generation at the air separation plant (ECoyyeen psv) 18 calculated as follows:
(D.14) ECoxygen prv = (Cosygensri prvy + Coxygen8ra prv + Coxyeen 8r s prv + C oxygen 76 P v) ® SEC Oxygens
where C oxgen 871 psy — project BF #1 total oxygen consumption calculated by formula D.2, thou.m “/year;

C oxyeen BF 4 7y — project BF #4 total oxygen consumption calculated by formula D.2, thou.m*/year;

C oxyeen BF 5 7y — project BF #5 total oxygen consumption, thou.m*/year;

C Oxygen BF 6 psy— project BF #6 total oxygen consumption, thou.m3/year;

SECouyeen — specific electricity consumption for oxygen generation (table D), MW« hour/thou.m”.

Power consumption for the BFS supply with recycle water (EC yuergrs psy ) is calculated as follows:

(D.15) ECwuser prv = (Cwatersri pr vy + Cwaersrs 1 v+ Cwater8rs pr v+ Cwater 8r6 prv) * SEC waters
where C yuer 571 p7y — project BE #1 recycle water consumption calculated by formula D.2, thou.m’/year;
C wawer 57 477 v — Project BF #4 recycle water consumption calculated by formula D.2, thou.m’/year;
C warer 575 7y — project BF #5 recycle water consumption, thou.m’/year;
C waer 576 pry — project BF #6 recycle water consumption, thou.m’/year;
SEC yuer— specific electricity consumption for the BFS recycle water supply (table D), MW« hour/thou.m’.

Electricity consumption for the air blast generation (ECy. ps v) is calculated as follows:

(D.16) ECBiasi pr v = (Chiasisr 177 v + ChiasiBrapr v + Chiaser s pr v + Chuasi srs prv) * SEC lagt,
where Cpas 57 1 v — project BE #1 air blast consumption calculated by formula D.2, thou.m */year;
Cliast 87 4 7 v — Project BF #4 air blast consumption calculated by formula D.2, thou.m */year;
Cliast 87 5 v — Project BE #5 air blast consumption, thou.m */year;
Cliast 87 5 v — Project BF #6 air blast consumption, thou.m*/year;
SEC pias - specific electricity consumption for air blast generation (table D.2), MW +hour/thou.m”.
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ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
cross- (electronic/
referencing to paper)
D.2)
BF #1 molten BF'S operations o .
P-1.Ppripry iron production technical report ton (m) monthly 100% Electronic
BF #4 molten BF'S operations 0 .
P-2.Pprypsy iron production technical report ton (m) monthly 100% Electronic
BF #5 molten BF'S operations o .
P-3.Pgrs pry iron production technical report ton (m) monthly 100% Electronic
BF #6 molten BF'S operations 0 .
P-12. P grg pyy iron production technical report ton (m) monthly 100% Electronic
Net calorific Passport
value of the (Quality Electronic / Average value is
P-22. OnG pry natural gas, certificate) of GJ/thou.m.? (m) monthly 100% aper identified in the
supplied to natural gas from pap end of the year
“NTMK” the supplier

D.1.1.4. Description of formulae used to estimate baseline emissions (for each gas, source etc.; emissions in units of CO, equivalent):

According to the project boundary definition, the baseline CO, calculation takes into account both direct CO, emissions at “NTMK” and indirect
emissions at the RF UES power grids;

(D17) BE Yy = BEDirect Y + BE]ndirect Y
where BE y - total baseline CO, emissions, t/year;
BE pirec: v — baseline direct CO, emissions, t/year;
BE jugiree vy — baseline indirect CO, emissions, t/year.
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Baseline direct CO, emissions

Total baseline molten iron production within the project boundary, as defined in section B.1, is equal to the project production at BF ##1,4,5 and 6. The
BF shop baseline production distribution among BF ##1-5 is done proportionally to these furnaces’ molten iron production data in 2001-2003 by the following
formula:

(D.18) Perxsry = (Perirsy + Porarsv + Porspry ¥ Pereprrv) * Per x /(2. Peris)
where Pgr; pyy— BF #1 project molten iron production, t/year;
Pgr4pyy— BF #4 project molten iron production, t/year;
Psrs pyy— BF #5 project molten iron production, t/year;
Pgrspsy - BF #6 project molten iron production, t/year;
Pprx— average production for each BF (##1-5) in 2001-2003 according to table B.7, t/year;
> Pgr;.5— total molten iron production by BF ##1-5 according to the average data for 2001-2003 (4.711 t/year);
x — BF number (##1-5).

Specific baseline consumption of materials, fuel and energy carriers and carbon content in the molten iron of BF ##1-5 is calculated in section B.1 and
are presented in table B.3. The constants, related to the coke production operations, BF shop and TPP-steam blower according to baseline and project scenario

are presented in table D.1.
Baseline direct emissions are calculated as the aggregate of CO, emissions of “NTMK” BF ##1-5:

(D.19) BE pirecty = ) (BE rxy),
where BE prx y - CO, emissions due to the operations of BF x, t/year;
x — BF number (##1-5).

CO, emissions due to the operations of each of the BF are calculated as follows:

(D.20) BE rx v = BEcoking coat Brxv + BELimestone srxv + BE N srxy — 44/12 * Coupur BFxBLY
where BE coring coar 8 x v — baseline CO, emissions due to the consumption of coking coal for molten iron production, t/year;

BE Limesione 8F x y— baseline CO, emissions due to the limestone consumption by BF x, t/year;

BE y prx vy — baseline CO, emissions due to due to natural gas consumption for molten iron production at BF x, t/year;

Couput BFx 81 v - Weight of carbon in the BF x molten iron and by-products of the coke-chemical operations, released during the production of coke
required for the BF operations, t/year;

x — BF number (##1-5).
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Variables participating in the equation (D.20), are calculated by the following formulae:

(DZI) BECoking Coal BFXY = 44/12+ SC coke BF X BL * PBF XBLY® %C Coking coal /80 Coke Coking coal »
where SC ..k 5rx 51 v — Specific consumption of coke at BF x inclusive of the undersized coke, (table B.3), t/t;
Pgr x g1 y— baseline molten iron production at BF x, t/year;
%C Coring coa — carbon content in coking coal, taken from table D.1 data, %;
SO Coke Coking coat — cOke yield from coking coal at “NTMK?, calculated by table D.1 data, %;
x — BF number (##1-5).

(D22) BE Limestone BFXY — 44/]2. (SC limestone BF X BL * PBF XBLY® %C limest(me);

where SC jinesione B x 51 v — baseline specific limestone consumption at BF x (table B.3), t/t;
Pgr x pr y— baseline molten iron production at BF x, t/year;
2%C mesione— carbon content in limestone taken from table D.1 data, %;
x — BF number (##1-5).

(D.23) BE no srxy = (SFRnG 8r x 8L v T SCNG steam ® (SCsieam BF x BL + SCsicam coke ® SC coke BF x BL v T SClsieam Biasi® SCBiast B x 8. ¥))* Por x v * One v * EFnG |
where SFRy sr x 5. v — baseline specific consumption of natural gas at BF x (table B.3), thou.m3/t;

SCy sieam — Specific consumption of natural gas for steam generation at TPP-steam blower, taken from table D.1 data, m3/Gca1;

SCsweam Brx 8L Y — Specific consumption of steam at BF x for technological purposes calculated in section B.1, Geal/t;

SCseam core — baseline specific consumption of steam for coke production, taken from table D.1 data, Geal/t;

SC .ore rx 8Ly — baseline specific consumption of coke at BF x inclusive of the undersized coke (table B.3), t/t;

SCseam Bias: — Specific steam consumption for generation of blast air, taken from table D.1 data, Gcal/m3;

SCpist Brx Ly — baseline specific blast air consumption at BF x (table D.1), m3/t;

Pgr x p y— BF x baseline molten iron production, t/year;

One y —net calorific value of natural gas, used at “NTMK?”, GJ/thou.m. 3

EFyc — natural gas emission factor, tons of CO,/GJ;

x — BF number (##1-5).

(D.24) Coutput srxeLy = P prx L v * 20Chonrxsry + SC coke srx 8Ly /SO Coke Coking coal * (SO Naph * %C Naph t SO Benz * %6C penz ),
where P prx pr y - baseline molten iron production at BF x, t/year;

%Cron Br x L y — baseline carbon content in molten iron of BF x (table B.3), %;

SC .ore BF x Ly — baseline specific coke consumption at BF x inclusive of the undersized coke (table B.3), t/t;
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SO Coke Coking coat — cOke yield from coking coal at “NTMK?”, taken from table D.1 data, %;
SO napn — specific naphthalene yield per 1 ton of coking coal, taken from table D.1 data, t/t;
%C ngpn — carbon content in naphthalene, taken from table D.1 data, %;
SO pen. — specific benzol yield per 1 ton of coking coal, taken from table D.1 data, t/t;
%C pen- - carbon content in benzol, taken from table D.1 data, %;
x — BF number, (##1-5).

Baseline indirect emissions

Annual baseline CO, emissions during electricity generation at the RF power grids, which is used for molten iron production within the project boundary
(BE jairect v), are calculated in the same manner as the project scenario:

(D.25) BE judirect v = ECpry * EFcos grid |
where ECp; y - total electricity consumption within the project boundary, MW+ hour/year.

EF o5 gria — CO, emission factors in the RF energy system, recommended by the Operational Guidelines for Project Design Documents of Joint
Implementation Projects, which were calculated by the Ministry of Economic Affairs of the Netherlands in 2004 ', t CO,/ MWshour.

Total baseline electricity consumption within the project boundary is calculated by the formula:

(D.26) EC 1 y=ECprpr vy + ECcoke By T ECoOrvgen .Y + ECwater By + ECBlast BL Y »
where ECpp 5 y — BF baseline electricity consumption within the project boundary, MW« hour/year;
ECcoke 51 y— baseline electricity consumption within the project boundary for coke production, MW+ hour/year;
ECoyyeen 51 y— baseline electricity consumption within the project boundary for oxygen generation, MW hour/year;
ECwauer sy — baseline electricity consumption within the project boundary for BF supply with recycle water, MW+ hour/year;
ECpgus 51 v — baseline electricity consumption within the project boundary for blast air generation, MW+ hour/year.

“NTMK?” baseline electricity consumption in the BFS (ECgr 5, y) is calculated as follows:

(D27) ECBFBLY = Z (P BFXBLY ° SECBFX BL Y) D
where P prx g, y — BF x baseline molten iron production, calculated by formula D.18, t/year;
SEC prxp, vy — BF x baseline specific electricity consumption (table B.3), MWe hour/t;

! Operational Guidelines for Project Design Documents of Joint Implementation Projects. Volume 1: General guidelines. Version 2.3. Ministry of Economic Affairs of the Netherlands. May 2004. p.43, Table B2
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x — BF number (##1-5).
Baseline electricity consumption for coke production (ECcy 52 y) 1s calculated as follows:

(D.28) ECcoke 82 v =2 (P rxsr v * SC cokesrx LY ) * SEC Copes

where P pryp.y — BF x baseline molten iron production, calculated by formula D.18, t/year;
SC core 5rx 8Ly — BF x baseline specific coke consumption (table B.3), t/t;
SECc,r — specific electricity consumption for coke production (table D.2), MW« hour/tons of coke;
x — BF number (##1-5).

Baseline electricity consumption for oxygen generation at the air separation plant (ECoxygen 512 v) 18 calculated as follows:

(D.29) ECOxygen BLY :Z (Psrxsry *SC Oxygen BF X BL ) *SEC Oxygens

where P pr x g, y— baseline BF x molten iron production, calculated by formula D.18, t/year;
SC oxyeen 87 x 81 v — BF x baseline specific oxygen consumption (table B.3), thou.m. s
SECoueen — specific electricity consumption for oxygen generation (table D.2), MW <hour/thou.m’;
x — BF number (##1-5).

Electricity consumption for the BFS recycle water supply (ECwaer 51 v ) 1S calculated as follows:

(D.30) ECwater B v = (P rx Ly * SCwater Brx 81 ) * SEC water,

where P pryp. vy — BF x baseline molten iron production, calculated by formula D.18, t/year;
SC warer 57 x 5. v — BF x baseline specific water consumption (table B.3), thou.m’/t;
SEC yarer— specific electricity consumption for the BFS water supply (table D.2), MW+ hour/thou.m’;
x — BF number (##1-5).

Electricity consumption for blast air generation (ECjp 5. y) is calculated as follows:

(D.31) ECpiast Ly =Y. (P srx L v * SCpiasi 87 x B ) * SEC Blass,

where P grxp.y — BF x baseline molten iron production, calculated by formula D.18 t/year;
SC piase 5 x 51 v — BF x baseline specific air Blast consumption (table B.3), thou.m’/t;
SEC p1a5: - specific electricity consumption for Blast air generation (table D.2), MW« hour/thou. m’;
x — BF number (##1-5).
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D. 1.2. Option 2 — Direct monitoring of emission reductions from the project (values should be consistent with those in section E.):
Not applicable.
D.1.2.1. Data to be collected in order to monitor emission reductions from the project, and how these data will be archived:
ID number Data variable Source of data | Data unit Measured (m), Recording Proportion of How will the Comment
(Please use numbers calculated (c), frequency data to be data be
to ease cross- estimated (e) monitored archived?
referencing to D.2.) (electronic/
paper)

D.1.2.2. Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission
reductions in units of CO, equivalent):

Not applicable.

Not applicable.

D.1.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project:

ID number
(Please use
numbers to ease
cross-
referencing to
D.2.)

Data variable

Source of data

Data unit

Measured (m),
calculated (c),
estimated (e)

Recording
frequency

Proportion of
data to be
monitored

How will the
data be
archived?
(electronic/

paper)

Comment
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Not applicable.

D.1.4. Description of formulae used to estimate emission reductions for the project (for each gas, source etc.; emissions/emission reductions in
units of CO, equivalent):

Reductions of CO, emissions due to the project realization are calculated by the formula:

(D.32)ERy=BEy -PEy
where ER y— CO, emission reductions, t/year;
BE y—baseline CO, emissions, t/year;
PE y— CO, emission reduction during the project realization, t/year

information on the environmental impacts of the project:

Within “NTMK” structure there is the Environmental Protection Department (EPD). In its operations this department is governed by the active
legislation, orders and instructions from the “NTMK” General Director and the regulations of the Service of State Environmental Control of Natural Resources
Committee. EPD includes well-trained personnel, does not require additional technical equipment and is well able to facilitate the proper production
environmental monitoring of the project.

The EPD exercises control over:
— Emission of contaminants into the atmosphere;
— Quality of waste and technical water;

— Utilization, storage, relocation and burial of production wastes.

Analytical control over the various kinds of environmental impacts due to the BFS operations is exercised in compliance with the existing regulations.
Control over the emission of contaminants into the atmosphere is exercised in line with the “Schedule for control over the compliance with the established MPE
values”.
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The specialized EPD laboratory, which holds the accreditation certificate issued by ROSS RU. 0001.512 529 dd. 03.11.2003, exercises the instrumental
control by way of collecting and analyzing samples of emitted contaminants directly from the sources. The data is summarized and tabulated in the reports where
all the necessary detailed information is reflected, including the information on the areas covered in this project.

The company reports in compliance with the following official annual statistical forms:

— 2-tp (air) Data on the atmosphere air protection, including the information on the amount of the collected and neutralized atmospheric pollutants,
detailed emissions of specific contaminants, number of emission sources, measures for reduction of emissions into the atmosphere and emissions from

separate groups of contamination sources;

—  2-tp (water management) Data on the water usage, including the information on the water consumption from natural sources, discharge of waste water
and content of contaminants in the water, capacity of water treatment facilities etc.;

— 2-tp (wastes) Data on the generation, use, neutralization, transportation and emplacement of production and consumption wastes, including the
annual balance of the wastes management separately for their types and hazard classes.

D.2. Quality control (QC) and quality assurance (QA) procedures undertaken for data monitored:

Data Uncertainty level of data Explain QA/QC procedures planned for these data, or why such procedures are not necessary.
(Indicate table and (high/medium/low)
1D number)
P-1. P pripsy
P-2.Pgrypsy Low Molten iron production is measured at the wagon weighbridge VESTO-SD20, AVP-VP-SD. Weighbridge is
P-3.Pgrspyy calibrated by employees of “NTMK " Process Automation Shop. Weighbridge is calibrated once in 12 months
P-12. P prgs pr v
P-4. Mcoke BF5P] Y . . . .
P-5. M 1ecione 5vs Py 1 Consumptz’on of i‘nc_lterla.ls is measured at the wezght feedfr DV-10. ‘ ' ' ‘ .
Low The metering unit is calibrated by employees of “NTMK~ Process Automation Shop. Weighbridge is calibrated
P-13. M core sr6ps ¥ once in 12 months
P-14. Mlimesmne BF6PJ Y
P-6. FRyGgerspry BF #5 consumption of natural gas, steam and blast air is measured by the SITRANS transformers.
P-7. Csteam BF5PI ¥ Low The metering devices are calibrated by employees of “NTMK " Process Automation Shop. Calibration frequency is
P-8. Coiuirsprs v once in 36 months
P-15. FRyGgreps v BF #6 consumption of natural gas, steam and blast air is measured by the SITRANS transformer.
P-16. Csioumrsps v Low The metering devices are calibrated by employees of “NTMK " Process Automation Shop. Calibration frequency is

P-17. CplasBr6ps ¥

once in 36 months
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P-9. ECBF5PJ Y

Consumption of electricity is measured by electricity meters SAZU-1670M, SR4U-1673MB and SET-4TMO2.2.

P18 EC Low Meters are calibrated by employees of “NTMK” Process Automation Shop. Calibration frequency of SAZU-1670M
) BEGPIY and SR4U-1673MB is once in 48 months, SET-4TMO2.2 — once in 120 months.
P-10. C Oxygen consumption is measured by thermal energy flow meter IM-2300.
© - OwgenBES PJY Low The metering unit is calibrated by employees of “NTMK " Process Automation Shop. Calibration frequency - once
P-19. C oxygenBF 6 PT ¥ in 36 months
P11, Crpuersrs p v Water consumption at BF #5 and #6 is measured by electromagnetic flow meter OPTIFLUKS and AVV
P20, C ater Low transformer. The metering unit is calibrated by employees of “NTMK” Process Automation Shop. Calibration
©  Water BEGPJ Y frequency of OPTIFLUKS electromagnetic flow meter is 48 months, AVV transformer — 26 months.
P21 EO wprrpy v Low PTRT electricity generation is measured by electricity meter SET-4TM #08051487. The meter is calibrated by
' employees of “NTMK " Process Automation Shop. Calibration frequency — 60 months.
P-22. Ongy Low Lower heating values are monthly provided to “NTMK” Chief Power Engineer Office from natural gas supplier

The acquisition procedure and quality of the parameters specified above are regulated by the Quality Management System (QMS), which is implemented
at “NTMK” and certified for compliance with the ISO 9001:2000 standard requirements. The QMS, along with the set procedures for the technological
processes’ monitoring according to the Russian state standards and norms (GOSTs), ensures the acquisition of accurate data on the quality of technology and
energy processes under the Project implementation at “NTMK” with low level of uncertainty.

| D.3. Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan: |

The operational and management monitoring system takes into maximum account the existing “NTMK” reporting systems and is presented in figure D.1

below.
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measuring BF natural gas
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Readings of flow meters,
measuring BF oxygen,
steam, blast air and water
consumption

Readings of meters, measuring
BF electricity consumption and
electricity generation at the
TPRT

A

BFS Chief Electrical

Quality passports of natural gas

emissions

Filling in of tables of initial data on CO,

y i P ” i Generation of data on the Enai dJ ialist
Data entry into the BFS . Automatic system of energy Generation of data on the rocess automation | g0 tricity consumption and | = 9eer and speciaists
electronic database Weight men Generation of data on the carriers’ consumption oxygen, steam, blast airand | Shop sites’ foremen generation per month from the grids and
(sections “Molten iron natural gas consumption per registering “Current water consumption per substations shop
production) / “Charging month operations; monitoring” month
material feed-in”)
4
Preparation of technical report Specialists from
on “NTMK” electricity the grids and
consumption substations shop
Process automation shop
: BFS primary i recording group
Data download from the s:;:zz::ﬁ 4
BFS electronic database economist N Generation of summary data on the NTMK < Data control NTMK” energy
energy carriers’ consumption use department
A
.| Preparation of monthly technical report on BFS pr/T_ary
the BFS operations accounting
department
economist
A
CPEO specialists

Person responsible for

monitoring monitoring

Preparation of report on CO, emissions monitoring

Camco

Figure D.1. Diagram of CO, emissions monitoring system at “NTMK”
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Stages of CO, emissions monitoring at “NTMK”":

1. Data on BFS molten iron production and BF #5 and #6 consumption of coke and limestone is registered in the automatic system of the materials’
weights registering and saved in the BFS database (database sections on “Molten iron production” and “Charging material infeed”).

2. Based on the downloads from database, the BFS primary accounting department economist enters data on molten iron production and coke and
limestone consumption into the monthly BFS operations technical report.

3. Based on the readings of oxygen, blast air and water flowmeters, installed at BF #5 and #6, the Process Automation Shop foremen establish the values of
BF #5 and #6 consumption of oxygen, blast air and water per month.

4. Based on the readings of natural gas flowmeters, installed at BF #5 and #6, the automatic system of energy carriers’ registering (“Monitoring of current
activities™) establishes the values of BF #5 and #6 natural gas consumption per month.

5. Based on the BF #5 and #5 electricity consumption meters and TPRT electricity generation meters readings, the BFS Chief Electrician jointly with the
Grids and Substations Shop specialists establishes the values of BF #5 and #6 electricity consumption and TPRT electricity generation per month.

6. Based on the data acquired in p. 5, the Grids and Substations Shop specialists prepare monthly technical report on the “NTMK?” electricity consumption.

7. “NTMK?” electricity consumption department audits “NTMK?” electricity consumption monthly technical report and submits the data to the Process
Automation Shop registering group.

8. Based on the data acquired in pp. 3, 4 and 7 the Process Automation Shop registering group establishes the summary data on “NTMK” energy carriers’
consumption and submits the data on BF #5 and #6 energy carriers’ consumption to the BFS primary accounting department economist.

9. BFS primary accounting department economist forms data for drafting monthly BFS operations technical report.

10. Chief Power Engineer Office (CPEO) specialists provide the person, responsible for monitoring, with the natural gas quality certificates.

11. Based on the data from pp. 2, 9 and 10, the person, responsible for monitoring, fills in the form to prepare the report on the CO, emissions monitoring
and hands the form over to Camco. The person, responsible for monitoring, ensures the storage of data, needed for the calculation of the emission
reduction units, on the electronic and paper media until 2014 in the order, which will be established by the plant “Regulations for the order of CO,
emissions monitoring at “NTMK?”.

12. Based on the methods, specified in sections D.1.1.2 and D.1.1.4, Camco makes calculation of the emission reduction units and prepares the report on the
JI project monitoring.

The template for submitting the initial data for the preparation of the CO, emissions report is presented in Annex 3 — “Monitoring plan”.
| D.4. Name of person(s)/entity(ies) establishing the monitoring plan:

Monitoring plan was developed by the specialists of “Camco Carbon Russia Limited”:

Contact person: Ryumin Oleg
E-mail: Russia@camcoglobal.com
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‘ SECTION E. Estimation of greenhouse gas emission reductions ‘

‘ E.1. Estimated project emissions: ‘

In order to calculate “NTMK” project CO, emissions, the carbon balance technique, presented in
section B.1 of this document, is applied.
During calculations of project CO, emissions, the following flows of materials and energy
carriers are considered:
0 Flows coming into the project boundary:
— Coking coal;
— Natural gas;
— Electricity (considered during indirect emissions’ calculation);
— Limestone;
0 Flows leaving the project boundary:
— Molten iron;
— By-products of coal coking.

Project direct CO, emissions

As is shown in section B.1 of this document, project molten iron production and consumption of
materials, fuel and energy carriers at BF #1,4,5 and 6 are taken from the actual data of furnaces’
operations.

BF #5 and #6 performance figures for 2008 are taken from the shop operations’ report, and the
prediction for 2009-2012 is based on the average BF #5 and #6 performance figures in 2006-2008.

BF #1 and #4 molten iron production in 2008 is taken from the shop operations’ report, and the
specific consumption of materials, fuel and energy carriers, in compliance with section B.1, is based on
the average data of BF operations in 2001-2003.

Data on #1,4,5 and 6 molten iron production and composition and on specific consumption of
materials, fuel and energy carriers is presented in table E.1. Data on coke consumption is given inclusive
of the undersized coke and natural gas consumption includes the volume of gas consumed for the BF
stoves heating.
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Table E.1
“NTMK” BFS project performance
Parameter Unit 2008 2009 2010 2011 2012
Blast furnace #1
Molten iron production tlyear 736 745 0 0 0 0
Carbon content in molten iron %, weight 4.66 0 0 0 0
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kg/t 496 0 0 0 0
Natural gas consumption mt 101 0 0 0 0
Limestone consumption kglt 54 0 0 0 0
Steam consumption Geallt 0.065 0 0 0 0
Blast air consumption mt 1251 0 0 0 0
Blast furnace #4
Molten iron production tlyear 866 257 0 0 0 0
Carbon content in molten iron %, weight 4.66 0 0 0 0
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kg/t 479 0 0 0 0
Natural gas consumption mt 107 0 0 0 0
Limestone consumption kalt 53 0 0 0 0
Steam consumption Gcallt 0.054 0 0 0 0
Blast air consumption mit 1341 0 0 0 0
Blast furnace #5
Molten iron production tlyear 1739357 | 1797924 1797924 | 1797924 | 1797924
Carbon content in molten iron %, weight 4.74 4.78 478 4.78 4.78
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kgt 461 444 444 444 444
Natural gas consumption m3/t 116 134 134 134 134
Limestone consumption kglt 61 61 61 61 61
Steam consumption Gcallt 0.036 0.042 0.042 0.042 0.042
Blast air consumption m*/t 1121 1166 1166 1166 1166
Blast furnace #6
Molten iron production tlyear 1464 722 1 649 691 1 649 691 1649 691 1649 691
Carbon content in molten iron %, weight 4.75 4.72 472 4.72 4.72
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kg/t 460 445 445 445 445
Natural gas consumption mit 106 128 128 128 128
Limestone consumption kg/t 63 62 62 62 62
Steam consumption Geallt 0.036 0.044 0.044 0.044 0.044
Blast air consumption m/t 1295 1250 1250 1250 1250

In order to calculate the project gross annual consumption of materials, fuel and energy carriers,
listed in table E.1, the following equation is applied:
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(E.1)C pyy=Ppripry*SC sripry + Poraprsv *SC gry pry + Parspry SC prs pry +
+ P srspry*SC srs prvy s
where P gr; psy — BF #1 project molten iron production (table E.1), t/year;

SCripry — BF #1 specific consumption of fuel, materials and energy carriers (table E.1),
kg (m’, Geal)/t;

P r4p;y — BF #4 project molten iron production (table E.1), t/year;

SC pr4p;y — BF #4 specific consumption of fuel, materials and energy carriers (table
E.1), kg (m’, Geal)/t;

P rspry — BF #5 project molten iron production (table E.1), t/year;

SCprspry — BF #5 specific consumption of fuel, materials and energy carriers (table E.1),

kg (m’, Geal)/t;

P rspry — BF #6 project molten iron production (table E.1), t/year;

SC r s pyy- BF #6 specific consumption of fuel, materials and energy carriers (table E.1),

kg (m’, Geal)/t.

Project total molten iron production and gross consumption of fuel, materials and energy carriers

are presented in table E.2.

Table E.2
BFS project performance
Parameter Unit 2008 2009 2010 2011 2012
Total molten iron production tlyear 4 807 081 3447 615 3447615 3447 615 3447 615
Coke consumption t/year 2 256 267 1532 990 1532 990 1532 990 1532 990
Natural gas consumption thou.m3/year 524 415 452 682 452 682 452 682 452 682
Limestone consumption t/year 284 320 212 504 212 504 212 504 212 504
Steam consumption Gcallyear 209 479 147 549 147 549 147 549 147 549
Blast ait consumption thou.m®/year 5929 953 4 157 343 4 157 343 4 157 343 4 157 343

Project CO, emissions due to coking coal consumption are calculated as follows:

(E2)P ECoking Coal Y= 44/12 * Mcoe pyy/SO Coking Coal Coke * %C Coking Coal »

where Mc,r. psy - project coke consumption (table E.2), t/year;

SO coking coal core — Specific yield of coke from coking coal, determined in section B.1 of the
project documentation (table B.4), 74.92%;
%C Coking coar — mass fraction of carbon in coking coal determined in section B.1 of the
project documentation (table B.4), 60.2%.

Calculation results of CO, emissions due to coking coal consumption within the project
boundary are presented in table E.3.

Table E.3
Project CO, emissions due to coking coal consumption
Parameter Unit 2008 2009 2010 2011 2012
Coke consumption t/year 2 256 267 1532990 1532 990 1532 990 1532 990
Coking coal consumption tlyear 3011568 2 046 169 2 046 169 2 046 169 2 046 169
CO; emissions due to coking coal tons of 6647535| 4516577 | 4516577| 4516577 4516577
consumption CO,lyear

Project emissions of CO, due to limestone consumption are calculated as follows:
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(E3) PELimestone Yy = 44/12 » MLimestone PIY* %C Limestones
where M inesione psy - Project annual limestone consumption (table E.2), t/year.

%C Limesione — mass fraction of carbon in coking coal accepted at 12% based on the data
from the 2006 IPCC guidelines for national greenhouse gas inventories .

Calculation results of CO, emissions due to BF limestone consumption are presented in table

E.4.
Table E.4
Project CO, emissions due to limestone consumption
Parameter Unit 2008 2009 2010 2011 2012
Limestone consumption t/year 284 320 212 504 212 504 212 504 212 504
CO, emlssllons due to limestone tons of 125 101 93 502 93 502 93 502 93 502
consumption CO,lyear

In order to calculate CO, emissions due to natural gas consumption we shall determine its
consumption within the project boundary. Natural gas is used:
e In the blast furnace shop -
0 It is blown into the blast furnaces in order to save the coke for molten iron
production,
0 Itis fed into the stoves to increase the blast air temperature;
e At the TPP-steam blower for the generation of steam -
0 used for the BFS process needs;
0 used in the coke-chemical operations;
0 used for generation of blast air at the air blowers.

The amount of TPP-steam blower steam consumed within the project boundary (Cseam ps v) 1S
calculated by the formula:

(E4) CSteam P Y™ CSteum BFPJY + SCSteam Coke ® MCoke PJ Y + SCSteam Blast ® CBlast PJY,
where Csieam 5r psy — project steam consumption at the BFS (table E.2), Geal/year;

SCsieam coke — Specific steam consumption for coke production, accepted according to table
B.4 at the level of 356.3 Kcal/t of coke;

M core sy — project coke consumption in the BFS (table E.2), t/year;

SCsieam Blast — Specific steam consumption for blast air production, determined based on the
data from LLC “NTMK-Energo” (table B.4) at 0.149 Gcal/thou.m’;

Ciast p7y —project BES blast air consumption (table E.2), m’/year

Calculation results of steam consumption during blast furnace and coke-chemical operations and
at TPP-steam blower within the project boundary are presented in table E.5.

2006 IPCC Guidelines for national greenhouse inventories. Volume 3 Industrial Processes and Product Use.
Chapter 4 Metal Industry Emissions. p.4.27 table 4.3
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Table E.5
Project steam consumption calculation
Parameter Unit 2008 2009 2010 2011 2012
Steam consumption in the BFS Gcallyear 209 479 147 549 147 549 147 549 147 549
Coke consumprion t/year 2 256 267 1532990 1532 990 1532990 1532990
Steam consumption in the CCO Geallyear 803 983 546 255 546 255 546 255 546 255
operations
Blast air consumption thou.m3/year 5929 953 4 157 343 4 157 343 4 157 343 4 157 343
Steam consumption at TPP-steam Geallyear 883 563 619 444 619 444 619 444 619 444
blower for blast air production
Total steam consumption within the Geallyear 1897025 1313249| 1313249 1313249 1313249
project boundaries

Total consumption of natural gas within the project boundary is calculated by the formula:

(ES) FRNG PIY = FRNGBFPJY + SCNG Steam ® CSteam PJ Y,
where FRyG pr psy — project natural gas consumption in the BFS (table E.2), m’ /year;
Csiweam p7y - Project steam consumption within the project boundary (table E.5), Gcal/year;
SCne seam — Specific natural gas consumption for steam production, determined based on
the data from LLC “NTMK-Energo” at 74 m’/Gcal.

Calculation results of natural gas consumption in the BFS and TPP-steam blower for steam
generation are presented in table E.6.

Table E.6
Project natural gas consumption
Parameter Unit 2008 2009 2010 2011 2012
BFS natural gas consumption thou.mslyear 524 415 452 682 452 682 452 682 452 682
TPP-steam blower natural gas 3
consumption for steam generation thou.m/year 140 380 97180 97 180 97180 97180
Total natural gas consumption within 3
the project boundaries thou.m”/year 664 795 549 862 549 862 549 862 549 862

CO, emissions due to natural gas consumption are calculated by the following formula:

(E.6) PExg = FRyG pyy * EF NG ,
where FRyg p; y — annual project natural gas consumption within the project boundary, (table
E.0), thou.m3/year;

EFyg - natural gas emission factor, tons of CO,/thou.m’.

Natural gas emission factor is taken from standard emission factors of energy carriers according
to 2006 IPCC guidelines for national greenhouse gas inventories'. Natural gas net calorific value is
accepted according to LLC “NTMK-Energo” average data for 2006-2008.

: 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Volume 2. Energy. Chapter 2 Stationary combustion. p 2.16
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Table E.7
“NTMK” natural gas emission factor
Parameter Unit Value
Natural gas lower heating value GJ/thou.m.® 33.23
tons of CO,/GJ 0.0561

Natural gas emission factor tons of

CO,/thou.m.? 1.86

Calculation results of CO, emissions due to natural gas consumption within the project boundary

are presented in table E.S8.

Table E.8

Project emissions due to the consumption of natural gas within the project boundary

Parameter Unit 2008 2009 2010 2011 2012

Natural gas consumption within the
project boundaries

thou.m*/year 664 795 549 862 549 862 549 862 549 862

CO, emissions due to natural gas tons of
consumption CO,lyear

1239129 1024 902 1024 902 1024 902 1024 902

Part of the carbon, brought into the project boundary by coking coal, limestone and natural gas,
remains in the product — molten iron and by-products of coke-chemical operations (naphthalene and
benzol). Weight of carbon, contained in the end products that leave the project boundary is calculated by

the following formula:

(E7) Coutput PJY = Coutput Iron PJY + Coulput Coking product PJ Y,
where C oupus iron p7y - Weight of carbon remaining in molten iron, t/year;

C output Coking product P v,— Weight of carbon remaining in the by-products of coke-chemical
operations, t/year.

The components, participating in formula E.7, are calculated in the following manner:

(E8) Coutputlran PIY™ Z (PBFXPJY ® %Clran BFX PJ Y) s

where P pr xp;y— BF x project molten iron production (table E.1), t/year;
%C on Brx psy — Project mass fraction of carbon in BF x molten iron, %;
x — BF number (#1,4,5,6).

= 0,
(E9) Coutput Coking product PJ Y — M Coke PJ Y/ SO Coke Coking coal .(SO Naph ® %C Naph + SO Benz ® /OC Benz);

where Mc,r. psy - project coke consumption (table E.2), t/year;

SO coke coking coat — “NTMK” coke yield from coking coal according to table B.4 data -

74.92%;

SO napn — specific naphthalene yield per 1 ton of coking coal according to table B.4 data,
t/t;

%C Napn — carbon content in naphthalene determined according to table B.4 data, %;

SO ... — specific yield of benzol per 1 ton of coking coal, determined by table B.4 data,
t/t;

%0C pen, — carbon content in benzol, determined by table B.4 data, %.

Calculations of CO, emission reductions by formulae (E.7-9) are presented in tables E.9-11.
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Table E.9
Project weight of carbon remaining in the molten iron
Parameter Unit 2008 2009 2010 2011 2012
Blast furnace #1 t/year 34 357 - - - -
Blast furnace #2 t/year - - - - -
Blast furnace #3 t/year - - - - -
Blast furnace #4 t/year 40 396 - - - -
Blast furnace #5 tiyear 82 446 86 001 86 001 86 001 86 001
Blast furnace #6 t/year 69 574 77 865 77 865 77 865 77 865
Total weight of carbon remaining in tyear 226 773 163 866 163 866 163 866 163 866
molten iron
Table E.10
Project weight of carbon remaining in the by-products of coking
Parameter Unit 2008 2009 2010 2011 2012
Coking coal consumption t/year 3011 568 2 046 169 2 046 169 2 046 169 2 046 169
Coking products yield
Benzol tlyear 26 401 17 938 17 938 17 938 17 938
Naphthalene tiyear 5722 3888 3888 3888 3888
Weight of carbon remaining in benzol tlyear 23 647 16 067 16 067 16 067 16 067
Weight of carbon remaining in tiyear 5117 3477 3477 3477 3477
naphthalene
Total weight of carbon remaining in the tyear 28 764 19 543 19 543 19 543 19 543
CCO by-products
Table E.11
Project weight of carbon remaining in the products
Parameter Unit 2008 2009 2010 2011 2012
x‘c’)i'ght of carbon remaining in molten tyear 226 773 163 866 163 866 163 866 163 866
Weight of carbon remaining in coking tiyear 28 764 19 543 19 543 19 543 19 543
products
Total weight of carbon remaining in tiyear 255 537 183 410 183 410 183 410 183 410
coking products

Project CO, emissions are calculated in the following way:

(EIO) PE Direct Y — PECoking Coal Y + PELimestone Y + PENG Y— 44/]2 ® Coutput PJYs
where PE coking coat v — project emissions of CO, due to coking coal consumption within the
project boundary, t/year;

PE Linesione v — project CO, emissions due to limestone consumption within the project

boundary, t/year;

PE nc v - project CO, emissions due to natural gas consumption within the project

boundary, t/year;

Coupur ps v - Weight of carbon in the molten iron, produced within the project boundary
and in by-products of the coke-chemical operations, released during the production of coke,
needed for molten iron production, t/year.

Calculation results of project direct CO, emissions within the project boundary are presented in

table E.12.
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Table E.12
Project direct CO, emissions
Parameter Unit 2008 2009 2010 2011 2012
CO, emissions due to coking coal
) tons of CO,/year| 6647 535 4516 577 4516 577 4516 577 4516 577
consumption
CO, emissions due to limestone tons of CO,lyear 125101 93 502 93 502 93 502 93 502
consumption
CO, emissions due fo natural gas tons of COfyear] 1239129 | 1024902 1024902 | 1024902| 1024902
consumption
Weight of carbon remaining in the
project products in tons of CO, tons of COy/year| -936 970 -672 502 -672 502 -672 502 -672 502
equivalent
Total direct emissions within the tons of 7074794 | 4962479| 4962479 | 4962479| 4962479
project boundaries CO,lyear

Project indirect CO, emissions

The project indirect emissions are emissions of CO, at the RF UES power grids during
generation of electricity consumed for molten iron production within the project boundary.
Within the project boundary the electricity is consumed for:

e BF eclectrical equipment operation;

Coke-chemical operations;
Air separation plant for oxygen generation;

Water supply shop for BF supply with recycle water;
At TTP-steam blower for blast air generation.

The amount of project indirect emissions is decreased by the volume of electricity, generated

by BF #6 TPRT.

Project specific consumption of electricity, oxygen and recycle water at BF #1,4,5,6 and
electricity generation by TPRT in 2008-2012 are calculated in section B.1 and presented in table E.13.

Table E.13
BFS project performance indicators
Parameter Unit 2008 . 2009. 2010r. 2011r. 2012r.
Blast furnace #1
Electricity consumption kW*hr/t 5.0 - - - -
Oxygen consumption met 69.0 - - - -
Recycle water consumption m3t 14.7 - - - -
Blast furnace #4
Electricity consumption kW*hr/t 5.0 - - - -
Oxygen consumption me/t 55.7 - - - -
Recycle water consumption m3t 14.7 - - - -
Blast furnace #5
Electricity consumption kW*hr/t 23.0 23.0 23.0 23.0 23.0
Oxygen consumption me/t 77.0 73.3 73.3 73.3 73.3
Recycle water consumption m3t 16.0 13.7 13.7 13.7 13.7
Blast furnace #6
Electricity consumption kW*hr/t 21.0 21.3 21.3 21.3 21.3
Oxygen consumption me/t 43.0 56.3 56.3 56.3 56.3
Recycle water consumption m3t 15.0 13.7 13.7 13.7 13.7
Electricity generation at the TPRT kW*hr/t 22.2 22.2 22.2 22.2 22.2
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Total annual project consumption of electricity, oxygen and recycle water is calculated by the
following equation:

(E11)C pyy=Pripry* SC sripsy + Pprapry * SC gry pry + Pprspry SC prs pry +
+ P srspry*SC srs prv s
where P gr; pyy— BF #1 project molten iron production (table E.1), t/year;

SC r 1 pyy— BF #1 specific consumption of electricity, oxygen and recycle water (table
E.13), kW« hour (m’) /t;

P 3r4p;y— BF #5 project molten iron production (table E.1), t/year;

SC r 4 pyy— BF #5 specific consumption of electricity, oxygen and recycle water (table
E.13), kW« hour (m’) /t;

P 3r s pyy— BF #5 project molten iron production (table E.1), t/year;

SC pr s pyy— BF #5 specific consumption of electricity, oxygen and recycle water (table
E.13), kW« hour (m’) /t;

P 3rspsy — BF #6 project molten iron production (table E.1), t/year;

SC r s ps vy - BF #6 specific consumption of electricity, oxygen and recycle water (table
E.13), kW« hour (m’) /t;

Electricity generation by BF #6 TPRT is calculated by the formula:
(E.12) EO 1prrpsy = P rs pry * SEO rprrpsy
where P prspsy — BF #6 project molten iron production (table E.1), t/year;
SEO rprr py y— specific generation of electricity by BF #6 TPRT per 1 ton of molten iron
(table E.13), kWehourt/t.

Calculation results of annual project consumption of electricity, oxygen and recycle water and
electricity generation by TPRT are presented in table E.14.

Table E.14

Annual project consumption of electricity, oxygen and recycle water and project electricity generation by
TPRT
Parameter Unit 2008 2009 2010 2011 2012

Electricity consumption MW*hr/year 78 779 76 546 76 546 76 546 76 546
Oxygen consumption thou.m3/year 295 971 224 780 224 780 224 780 224 780
Recycle water consumption thou.m3/year 73 311 47 117 47 117 47 117 47 117
Electricity generation at the TPRT-12 MW*hr/year 32539 36 648 36 648 36 648 36 648

Project electricity consumption for coke production is calculated as follows:
(E.13) ECcoke Pr v =M core sy * SEC Cokes
where M c,r. psy — BFS project coke consumption (table E.2), t/year;
SEC coe — specific electricity consumption for coke production, established in table B.4
by the CCO specialists at the level of 52.2 kW <hour/ton of coke.

Calculation results of electricity consumption for coke production are presented in table E.15.
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Table E.15
Project electricity consumption for coke production
Parameter Unit 2008 2009 2010 2011 2012
Coke consumption during blast fumace tiyear 2256267 | 1532990 1532990| 1532990 | 1532990
operations
Electricity consumption during CCO MW*hr/ton 0.0522 0.0522 0.0522 0.0522 0.0522
Electricity consumption for coke MW *hrfyear 117 852 80 073 80 073 80 073 80 073
production

Project electricity consumption for oxygen generation at the air separation plant is calculated as
follows:

(E 14) E COxygen PIY = COxygen PIY*® SEC Oxygens
where C oygen psy— BFS oxygen consumption according to table E.13 data, thou.m3/year;

SEC oxeen — specific electricity consumption for oxygen generation calculated in table B.5
according to the “NMTK” oxygen generation data — 630 kW*hour/thou.m’.

Calculation results of electricity consumption for oxygen generation at the air separation plant
are presented in table E.16.

Table E.16
Project electricity consumption for oxygen generation at the air separation plant
Parameter Unit 2008 2009 2010 2011 2012
BF oxygen consumption thou.m® /year 295 971 224 780 224 780 224 780 224 780
Specific electricity consumption for
oxygen generation at the air separation MW*hr/thou.m?® 0.630 0.630 0.630 0.630 0.630
plant
Electricity consumption for oxygen MW?hr/year 186 461 141 612 141 612 141 612 141 612
generation at the air separation plant

Project electricity consumption for the BFS supply recycle water is calculated as follows:

(EIS) ECWater PJY = C Water PJ Y ® SEC Waters
where C e pry - BF #5 and #6 water consumption according to table E.13 data, thou.m® /year;

SEC wauer — specific electricity consumption for the BFS water supply according to the
LLC “NTMK-Energo” data — 257.4 kW ehour/thou.m”.

Calculation results of electricity consumption for the BFS recycle water supply are presented in
table E.17.

Table E.17
Project electricity consumption for BF #5 and #6 recycle water supply
Parameter Unit 2008 2009 2010 2011 2012

BF recycle water consumption thou.m® Iyear 73 311 47 117 47 117 47 117 47 117
Specific electricity consumption for BF . 3

Suoply with recycle water MW*hr/thou.m 0.257 0.257 0.257 0.257 0.257
Electricity consumption for BF supply MW *hr/year 18 873 12130 12130 12130 12130
with recycle water

Total project electricity consumption (EC p,y) is calculated as follows:

(E.16) EC py y = ECpr psy + ECcoke pryv + ECoxygen P1v + ECyater pr v - EOrprrps v

where ECgr pyy — project electricity consumption at blast furnaces within the project boundary
(table E.14), MW hour/year;
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ECcote ps v — project electricity consumption for coke production within the project
boundary (table E.15), MW« hour/year;

ECoygen ps v — project electricity consumption for oxygen production within the project
boundary (table E.16), MW« hour/year;

ECyuwer py v — project electricity consumption within the project boundary for BF supply
with recycle water (table E.17), MW« hour/year;

ECrprr py v — project TPRT electricity generation within the project boundary (table
E.14), MW« hour/year.

Calculation results of electricity consumption within the project boundary, inclusive of the TPRT
electricity generation, are presented in table E.18.

Table E.18
Project electricity consumption
Parameter Unit 2008 2009 2010 2011 2012

BF electricity consumption MW*hr/year 78 779 76 546 76 546 76 546 76 546
Electricity consumption for coke .

) MW*hr/year 117 852 80073 80 073 80 073 80073
production
Electricity consumption for oxygen MW *hriyear 186 461 141 612 141 612 141 612 141 612
generation at the air separation plant
Electricity consumption for BF supply MW *hrfyear 18 873 12130 12130 12130 12130
with recycle water
Electricity generation at the TPRT MW*hr/year -32 539 -36 648 -36 648 -36 648 -36 648
Total electricity consumption within the
project boundaries minus the electricity | MW*hr/year 369 427 273712 273712 273712 273712
generated at the TPRT

Annual project CO, emissions during electricity generation at the RF power grids, consumed for
molten iron production within the project boundary (PE ;,4ire: v) 18 calculated as follows:

(E.17) PE jdgirect y=ECpyy * EFcoz grids
where ECp;y — total electricity consumption within the project boundary, MW hour/year.

EFcos gria— CO, emission factors in the RF energy system, recommended by the Operational
Guidelines for Project Design Documents of Joint Implementation Projects, which were
calculated by the Ministry of Economic Affairs of the Netherlands in 2004', tons of
CO,/MW ¢hour.

Calculation results of CO, emissions during generation of electricity, consumed within the
project boundary, are presented in table E. 19.

! Operational Guidelines for Project Design Documents of Joint Implementation Projects. Volume 1: General guidelines. Version 2.3. Ministry
of Economic Affairs of the Netherlands. May 2004. p.43, Table B2
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Table E.19
Project indirect CO, emissions
Parameter Unit 2008 2009 2010 2011 2012
Electricity consumption within the MW *hrfyear 369 427 273712 273712 273 712 273 712
project boundaries
P ids' emission fact tons of 0.565 0.557 0.550 0.542 0.534
ower grids’ emission ractor COz/MW*hI’ . . . . .
Indirect (_emissions within the project tons of 208 726 152 458 150 542 148 352 146 162
boundaries CO,lyear

Total project CO, emissions (PE y) are calculated by way of summing up of project emissions
direct and indirect emissions.

(Elg) PE Y= PE Direct Y + PElndirect Ys
where PE p;..: y — project direct CO, emissions, t/year;
PE 4iveer y— project indirect CO, emissions, t/year.

Table E.20
Total project CO, emissions
Parameter Unit 2008 2009 2010 2011 2012 Total
Direct emissions tons of COplyear| 7074794 | 4962479 | 4962479 | 4962479 | 4962479 | 26924709
Indirect emissions tons of COylyear 208 726 152 458 150 542 148 352 146 162 806 240
tons of
Total 7283521 | 5114936| 5113020| 5110831| 5108641 | 27730949
CO,lyear
E.2. Estimated leakage:
No leakages as per the project
E.3. The sum of E.1. and E.2.:
Table E.21
Total project CO, emissions
Parameter Unit 2008 2009 2010 2011 2012 Total for
2008-2012
Total project CO2 emissions tons of COplyear| 7283521 | 5114936 | 5113020| 5110831| 5108641 | 27730949
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E.4. Estimated baseline emissions:

In order to calculate the “NTMK” both baseline and project CO, emissions, the carbon balance
method is applied, which is reviewed in section B.1 of this document.
During calculations of baseline CO, emissions the same flows of materials and energy carriers as
in project scenario are considered:
0 Flows coming into the project boundary:
— Coking coal;
— Natural gas;
— Electricity (considered during indirect emissions’ calculation);
— Limestone;
0 Flows leaving the project boundary:
— Molten iron;
— By-products of coal coking.

As is demonstrated in section B.1 of this document, the production of molten iron, consumption
of materials, fuel and energy carriers for BF ##1-5 are taken from the average data of BF operations in
2001-2003.

The aggregate value of BF ##1, 4 and 5 project production is used as the ex-ante baseline
production value for the calculation of CO, emissions. Baseline distribution of the molten iron
production volume among the furnaces is made proportionally to the share of each furnace in the total
production volume according to the average data for 2001-2003.

Baseline production at each of the BF (BF ##1-5) - (Pgrx 5. v) — 1s calculated by the formula:

(BE19) Perxsry = (Psripr v+ Perapry + Perspry Y Pprspry) ® Por x /() Poris),
where Pgr; psy - BF #1 project molten iron production (table E.1), t/year;

Pgr4pry - BF #4 project molten iron production (table E.1), t/year;

Pgrspry - BF #5 project molten iron production (table E.1), t/year;

Pgrspry - BF #6 project molten iron production (table E.1), t/year;

> Pgr;.s— total molten iron production by BF ##1-5 according to the average data for 2001-
2003 — 4.711 thou.t/year;

Pgr x— production at on of the furnaces (BF ##1-5) according to the average data for 2001-

2003 (table E.7), t/year.

Calculation results of baseline molten iron production at BF ##1-5 in 2008-1012 are presented in
table E.22.

Table E.22
“NTMK” BF ##1-5 baseline molten iron production

Parameter 2008 2009 2010 2011 2012

Blast furnace #1 871434 624 988 624 988 624 988 624 988
Blast furnace #2 903 448 647 948 647 948 647 948 647 948
Blast furnace #3 916 846 657 557 657 557 657 557 657 557
Blast furnace #4 1074 693 770 765 770 765 770 765 770 765
Blast furnace #5 1040 661 746 357 746 357 746 357 746 357
Total within the project boundaries 4 807 081 3447 615 3447 615 3447 615 3 447 615
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Data on the molten iron composition and specific consumption of materials, fuel and energy
carriers at BF ##1-5, established in section B.1 of this document, are presented in table E.23.
Table E.23
“NTMK?” BF ##1-5 baseline performance figures

Parameter Unit Blast furnace|Blast furnace|Blast furnace|Blast furnace|Blast furnace
#1 #2 #3 #4 #5

Carbon content in molten iron %, weight 4.66 4.71 4.78 4.66 4.69

Specific consumption per 1 ton of molten

iron

Coke consumption kg/t 496 510 495 479 496

Natural gas consumption m*t 101 91 107 107 119

Limestone consumption kg/t 54 58 54 53 49

Steam consumption Geallt 0.065 0.055 0.060 0.054 0.055

Blast air consumption m*/t 1251 1348 1267 1341 1327

For calculation of baseline annual gross consumption of the materials, fuel and energy carriers,
listed in table E.23, the following equation is used:

(E.20) Cory =Ppripry* SCsripry+ Peropry *SCprosry + Perspry * SCrrzpry +
Porary*SCprypry ~ + Parsary * SCsrspr vy,

where P pr; 5, y— BF #1 baseline molten iron production (table E.22), t/year;

SC pr ;5 vy BF #1 baseline specific consumption of materials ant energy carriers per 1 ton
of molten iron (table E.23), kg (m’, Geal)/t;

P ;5 y — BF #2 baseline molten iron production (table E.22), t/year;

SC pr ;g v - BF #2 baseline specific consumption of fuel, materials and energy carriers
(table E.23), kg (m®, Geal)/t;

P r;p vy — BF #3 baseline molten iron consumption (table E.22), t/year;

SC gr 3 5 y- BF #3 baseline specific consumption of fuel, materials and energy carriers per 1
ton of molten iron (table E.23), kg (m®, Geal)/t;

P 4 y— BF #4 baseline molten iron production, (tablee E.22), t/year;

SC pr 4 5 y— BF #4 baseline specific consumption of fuel, materials and energy carriers per
1 ton of molten iron (table E.23), kg (m’, Geal)/t;

P rspy — BF #5 baseline molten iron production, (table E.22), t/year;

SC pr 5 5 vy — BF #5 baseline specific consumption of fuel, materials and energy carriers per
1 ton of molten iron (table E.23), kg (m’, Geal)/t.

Calculation results of gross annual baseline consumption of materials, fuel and energy carriers
are presented in table E.24.

Table E.24
Baseline fuel, materials and energy consumption for molten iron production
Parameter Unit 2008 2009 2010 2011 2012
Total molten iron production tlyear 4 807 081 3447 615 3447 615 3 447 615 3447 615
Coke consumption t/year 2378739 1706 020 1706 020 1706 020 1706 020
Natural gas consumption thou.m?'/year 507 780 364 177 364 177 364 177 364 177
Limestone consumption tlyear 257 857 184 934 184 934 184 934 184 934
Steam consumption Gcallyear 276 617 198 388 198 388 198 388 198 388
Blast ait consumption thou.m®/year 6291779 4512433 4512 433 4512 433 4512 433
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Baseline CO, emissions due to coking coal consumption are calculated as follows:

(E21) BECoking Coal Y = 44/]2 ° MCoke BL Y/ SO Coke Coking coal ° %C Coking Coal,
where Mc, 5 v - baseline coke consumption, (table E.24), t;

SO coke Coking coat — SPecific coke yield from coking coal, calculated in section B.1 of design
document (table B.4) — 74.92%;

%C coking coat — Mass fraction of carbon in coking coal, established in section B.1 of design
document (table B.4) — 60.2%.

Table E.25
Baseline CO, emissions due to coking coal consumption
Parameter Unit 2008 2009 2010 2011 2012
Coke consumption t/year 2378739 1706 020 1706 020 1706 020 1706 020
Coking coal consumption t/year 3175038 2277122 2277 122 2277 122 2277122
€O, emissions due to coking coal tons of 7008368 | 5026367| 5026367| 5026367 5026367
consumption CO,lyear

Baseline CO, emissions due to limestone consumption are calculated as follows:

(E22) BELimestone Yy = 44/]2 ° MLimestone BLY *® %C Limestone,
where M pinesione 51 v- baseline annual limestone consumption (table E.24), t/year;

%C Limesione — Mass fraction of carbon in coking coal acepted at the level of 12% according
to the data from the IPCC Guidelines for National Greenhouse Gases Inventories 2006 .

Table E.26
CO, emissions due to limestone consumption
Parameter Unit 2008 2009 2010 2011 2012
Limestone consumption t/year 257 857 184 934 184 934 184 934 184 934
Co, emlssllons due to limestone tons of 113 457 81371 81371 81 371 81371
consumption CO,lyear

For calculation of CO, emissions due to natural gas consumption we shall establish the baseline
consumption of steam (Cgeqm 52 y) and natural gas (FRyg 1, y) Within the project boundary.

(E23) CSteam BLY — CSteam BFBL Y + SCSteam Coke ® M Coke BL Y + SCSteam Blast ® CBlast BLY,
where Cgeam 5r 51 v — BFS baseline steam consumption (table E.24), Geal/year;

SCsieam core — Specific steam consumption for coke production amounting to 367 Kcal/ton
of coke, according to the CCO specialists’ data;

M core 51 v - BFS baseline coke consumption (table E.24), t/year;

SCsieam st — Specific steam consumption for blast air generation, accepted according to
“NTMK-Energo” data at 0.149 Gcal/thou.m?;

Caus 51 v — BFS baseline blast air consumption (table E.24), rn3/year.

Calculations of steam consumption in the BF operations, CCO and at TPP-steam blower are
presented in table E.27.

2006 IPCC Guidelines for national greenhouse inventories. Volume 3 Industrial Processes and Product Use.
Chapter 4 Metal Industry Emissions. p.4.27 table 4.3
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Table E.27
Baseline steam consumption
Parameter Unit 2008 2009 2010 2011 2012
Steam consumption in the BFS Gcallyear 276 617 198 388 198 388 198 388 198 388
Coke consumprion t/year 2378739 1706 020 1706 020 1706 020 1706 020
Steam consumption in the CCO Geallyear 847 624 607 912 607 912 607 912 607 912
operations
Blast air consumption thou.m>/year 6291779 4512433 4512433 4512433 4512433
Steam consumption at TPP-steam | = e 937 475 672 352 672 352 672 352 672 352
blower for blast air production
Total steam consumption within the Geallyear 2061716 1478653 | 1478653| 1478653 1478653
project boundaries

Total natural gas consumption within the project boundary is calculated by the formula:

(E24) FRNG BLY — FRNG BFBLY + SCNG Steam ® CSteam BLY,
where FRyg sr 5. v — BFS baseline natural gas consumption (table E.24), m*/year;
Cswam . v - baseline steam consumption within the project boundary (table E.24),
Gcallyear;
SCne seam — Specific natural gas consumption for steam generation at TPP-steam blower,

accepted according to “NTMK-Energo” data at 74 m*/Geal.

Calculation results of BFS and TPP-steam blower natural gas consumption for steam generation
are presented in table E.28.

Table E.28
Baseline natural gas consumption
Parameter Unit 2008 2009 2010 2011 2012
BFS natural gas consumption thou.m3/year 507 780 364 177 364 177 364 177 364 177
TPP-steam blower natural gas 3
consumption for steam generation thou.m>/year 152 567 109 420 109 420 109 420 109 420
Total natural gas consumption within 3
the project boundaries thou.m*/year 660 347 473 598 473 598 473 598 473 598

Baseline CO, emissions due to natural gas consumption are calculated by the formula:

(E-25) BEnGy = FRyg pry * EFyg ,
where FRyc p. y — annual baseline natural gas consumption within the project boundary,
thou.m’/year;

EFyc - natural gas emission factor, established in table E.7 for “NTMK” conditions as
1.86 tons of CO,/ thou.m’.

Baseline calculation results of CO, emissions due to natural gas consumption within the project
boundary are presented in table E.29.

Table E.29
Baseline CO, emissions due to natural gas consumption within the project boundary
Parameter Unit 2008 2009 2010 2011 2012
Natural gas consumption within the 3
project boundaries thou.m>/year 660 347 473598 473 598 473 598 473 598
CO, emissions due to natural gas tons of 1230 837 882 750 882 750 882 750 882 750
consumption CO,lyear
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Part of the carbon brought into the project boundary by coking coal, limestone and natural gas,
remains in the product — molten iron and by-products of CCO (benzol and naphthalene). Weight of
carbon, contained in the end products that leave the project boundary, is calculated by the following
formula:

(E26) Coutput BLY ™ C()utput Iron BLY + C()utput Coking product BL Y,
where C pupus iron 51 ¥ - Weight of carbon remaining in the molten iron in tons, t/year;
C output Coking product B ¥ — Weight of carbon remaining in the CCO by-products, t/year.

The components of formula E.27 are calculated as follows:

(E27) Coutput[mn BLY :PBFI BLY® %Clron BF1 BLY + PBF2BL y*® %CIrun BF2BLY +
+ PBF3BLY o %Clron BF3BLY + PBF4BLY' %Clmn BF4BLY + PBF5BLY ® %Clmn BF 5BLY>
where P pr; 3y — BF #1 baseline molten iron production (table E.22), t/year;
%C pon r 1Ly — baseline mass fraction of carbon in the BF #1 molten iron (table E.23),

%03

P pr>py — BF #2 baseline molten iron production (table E.22), t/year;

%C pon Br2 By — baseline mass fraction of carbon in the BF #2 molten iron (table E.23),
%03

P r;p.y — BF #3 baseline molten iron production (table E.22), t/year;

%C pon Br3 Ly — baseline mass fraction of carbon in the BF #3 molten iron (table E.23),
%03

P r4p. vy — BF #4 baseline molten iron production (table E.22), t/year;

%C pon Br4pLy — baseline mass fraction of carbon in the BF #4 molten iron (table E.23),
%03

P rspry — BF #5 baseline molten iron production (table E.221), t/year;

%C pon Brs Ly — baseline mass fraction of carbon in the BF #5 molten iron (table E.23),
%.

(E.28) C output Coking product BLY = M coke 8L v/ SOcoke Coking coal ‘(SONaph * %C Naph t SO Benz * %6C Benz),
where Mc, 51 v - baseline coke consumption (table E.23), t/year;

SO coke Coking coat — “NTMK” coke yield from coking coal established in section B.2 —
74,92%;

SO nqpn — specific naphthalene yield per 1 ton of coking coal, according to table B.4 data,
t/t;

%C napn — carbon content in naphthalene, established according to table B.4 data, %;

SO ... — specific benzol yield per 1 ton of coking coal established according to table B.4
data, t/t;

%C pen: — carbon content in benzol, established according to table B.4 data %.

Calculation results of CO, emission reductions by the formulae (E.26-28) are presented in tables
E.30-32

Table E.30
Weight of carbon remaining in the BF molten iron
Parameter Unit 2008 2009 2010 2011 2012
Blast furnace #1 t/year 40 638 29 145 29 145 29 145 29 145
Blast furnace #2 t/year 42 583 30 540 30 540 30 540 30 540
Blast furnace #3 tiyear 43795 31409 31409 31409 31409
Blast furnace #4 tiyear 50 117 35943 35943 35 943 35943
Blast furnace #5 tiyear 48 807 35 004 35 004 35 004 35 004
;‘;‘ﬁ;”i‘g:‘ of carbon remaining in tiyear 225939 162 042 162 042 162 042 162 042
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Table E.31
Baseline weight of carbon remaining in the coking by-products
Parameter Unit 2008 2009 2010 2011 2012
Coking coal consumption t/year 3175038 2277122 2277122 2277122 2277122
Coking products yield
Benzol tlyear 27 835 19 963 19963 19 963 19 963
Naphthalene tlyear 6033 4327 4327 4327 4327
Weight of carbon remaining in benzol t/year 24 930 17 880 17 880 17 880 17 880
Weight of carbon remaining in tlyear 5395 3869 3869 3869 3869
naphthalene
Total weight of carbon remaining in the
CCO by products tlyear 30 326 21749 21749 21749 21749
Table E.32
Baseline weight of carbon remaining in the products
Parameter Unit 2008 2009 2010 2011 2012
i\ﬁi'ght of carbon remaining in molten tiyear 225939 162 042 162 042 162 042 162 042
Weight of carbon remaining in coking tiyear 30 326 21749 21749 21749 21749
products
Total weight of carbon remaining in tlyear 256 264 183 791 183 791 183 791 183 791
coking products

Baseline CO, emissions are calculated as follows:

(E29) BE Y= BECoking Coal Y + BELimesmne Y + BENG Yy — 44/]2 ° Coutput BLY>

where BE coring coat v — baseline CO, emissions due to coking coal consumption within the project

boundary, t/year;

BE [imestone v - baseline CO, emissions due to limestone consumption within the project

boundary, t/year;

BE ng v - baseline CO, emissions due to natural gas consumption within the project

boundary, t/year;

Coupur 5L v - Weight of carbon in the molten iron produced within the project boundary
and by-products of the coke-chemical operations, released during the production of coke needed

for molten iron production, t/year .

Calculation results of baseline direct CO, emissions within the project boundary are presented in

table E.33.
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Table E.33
Baseline direct CO, emissions
Parameter Unit 2008 2009 2010 2011 2012
CO, emissions due to coking coal
) tons of CO,/year 7 008 368 5026 367 5026 367 5026 367 5026 367
consumption
CO, emissions due to limestone
) tons of CO,/year 113 457 81371 81 371 81371 81 371
consumption
€O, emissions due to natural gas tons of CO,/year| 1230 837 882 750 882 750 882 750 882 750
consumption
Weight of carbon remaining in the
project products in tons of CO, tons of CO,/year -939 635 -673 902 -673 902 -673 902 -673 902
equivalent
Total direct emissions within the tons of 7413027 | 5316586| 5316586| 5316586 | 5316586
project boundaries CO,lyear

Baseline indirect emissions’ calculations

The baseline indirect emissions are the CO, emissions at the RF UES power grids during
generation of electricity, consumed for molten iron production within the project boundary.
Within the project boundary the electricity is consumed for:

e BF electrical equipment operation;

Coke-chemical operations;
Air separation plant for oxygen generation;

Water supply shop for BF supply with recycle water;
At TTP-steam blower for blast air generation.

Baseline specific consumption of electricity, oxygen and recycle water at BF ##1-5 in 2008-

2012 are presented in table E.34.

Table E.34
BF #1-5 baseline performance figures
Parameter Unit Blast furnace|Blast furnace|Blast furnace|Blast furnace|Blast furnace
#1 #2 #3 #4 #5
Electricity consumption kW*hrit 5.0 5.3 5.7 5.0 5.0
Oxygen consumption m3it 69 63 65 56 93
Recycle water consumption m3/t 14.7 14.7 15.0 14.7 14.3

For the calculation of baseline total consumption of electricity, oxygen and recycle water the

following equation is used:

(E.30) Cpry =Psrisry*SCsripLy + Peropry *SCeropry+ Perspr v * SCorzpy+

+ Porapry*SCprypry + Porspr v *SCprssr v,
where P pr; 5,y — BF #1 baseline molten iron production (table E.22), t/year;

SCBFIBLY

water per 1 ton of molten iron (table E.34), kWehour (m’)/t;
P r;pry — BF #2 baseline molten iron production (table E.22), t/year;
SC pr ;s y- BF #2 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWehour (m®)/t;
P pr; gy — BF #3 baseline molten iron production (table E.22), t/year;
SC pr 3 51 y- BF #3 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWehour (m®)/t;
P pr4py — BF #4 baseline molten iron production (table E.22), t/year;

— BF #1 baseline specific consumption of electricity, oxygen and recycle
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SC pr 41 vy BF #4 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWehour (m®)/t;

P prspy — BF #5 baseline molten iron production (table E.22), t/year;

SC prs 5, y — BF #5 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWehour (m’)/t.

Calculation results by formula E.30 are presented in table E.35.

Table E.35
Total baseline consumption of electricity, oxygen and recycle water for molten iron production
Parameter Unit 2008 2009 2010 2011 2012
Electricity consumption MW*hr/year 24 948 17 892 17 892 17 892 17 892
Oxygen consumption thou.m3/year 333 900 239 471 239 471 239 471 239 471
Recycle water consumption thou.m3/year 70 463 50 535 50 535 50 535 50 535

Baseline electricity consumption for coke production is calculated as follows:

(E.31) ECcoke 5.y =M coke By * SEC Coke,
where M o 5y - BF ##1-5 coke consumption according to table E.24, t/year;

SEC core — specific consumption of electricity for coke production, established in table B.4
according to CCO specialists’ data at 52.2 kW hour/ton of coke.

Calculation results of electricity consumption for coke production are presented in table E.36.

Table E.36
Baseline electricity consumption for coke production
Parameter Unit 2008 2009 2010 2011 2012

Coke consumption during blast furnace tiyear 2378739 | 1706020 1706020| 1706020 1706020
operations

Electricity consumption during CCO MW*hr/ton 0.0522 0.0522 0.0522 0.0522 0.0522
Electricity consumption for coke MW *hr/year 124 249 89 111 89 111 89 111 89 111
production

follows:

Baseline electricity consumption for oxygen generation at the air separation plant is calculated as

(E32) ECOxygen BLY = C Oxygen BL'Y *SEC Oxygens
where C oygen 1 vy — BF ##1-5 oxygen consumption according to table E.35, thou.m3/year;

SEC ougen — specific electricity consumption for oxygen generation established in table
B.5 according to the oxygen generation data — 630 kW*hour/ thou.m”.

Calculation results of electricity consumption for oxygen generation at the air separation plant

are presented in table E.37.
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Table E.37
Baseline electricity consumption for oxygen generation at the air separation plant
Parameter Unit 2008 2009 2010 2011 2012

BF oxygen consumption thou.m® Iyear 333 900 239 471 239 471 239 471 239 471
Specific electricity consumption for
oxygen generation at the air separation | MW*hr/thou.m® 0.630 0.630 0.630 0.630 0.630
plant
Electricity consumption for oxygen MW *hrfyear 210 357 150 867 150 867 150 867 150 867
generation at the air separation plant

Baseline electricity consumption for BFS recycle water supply is calculated as follows:

(E-33) ECwater 8z v = C water 1 v * SEC water,
where C e 5, y— BF ##1-5 water consumption according to table E.35, thou.mS/year;

SEC wauer — specific electricity consumption for BSF recycle water supply established in
table B.5 according to “NTMK-Energo” data — 257.4 kW +hour/thou.m’.

Calculation results of electricity consumption for BFS recycle water supply are presented in table

E.38.
Table E.38
Baseline BF #5 and #6 electricity consumption for BFS recycle water supply
Parameter Unit 2008 2009 2010 2011 2012

BF recycle water consumption thou.m® lyear 70 463 50 535 50 535 50 535 50 535
Specific electricity consumption for BF N 3

supply with recycle water MW *hr/thou.m 0.257 0.257 0.257 0.257 0.257
Electricity consumption for BF supply | vy« ear 18139 13 009 13 009 13 009 13009
with recycle water

Total baseline electricity consumption (EC g y) is calculated as follows:

(E34) EC g y= ECprpry + ECwuer Ly + ECoxygen BLy + ECcoke 5L ¥ »

where ECpp 5, y — baseline BF electricity consumption within the project boundary (table E. 35),
MW e hour/year;

ECcoe 5 y— baseline BF electricity consumption for coke production within the project
boundary (table E.36), MW« hour/year;

ECoxygen 5 v — baseline electricity consumption for oxygen generation within the project
boundary (table E.37), MW« hour/year;

ECyuer g1 vy — baseline electricity consumption for the BFS recycle water supply within the
project boundary (table E.38), MWe hour/year.

Calculation results of baseline electricity consumption within the project boundary are presented
in table E.39.
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Table E.39
Baseline electricity consumption
Parameter Unit 2008 2009 2010 2011 2012
BF electricity consumption MW*hr/year 24 948 17 892 17 892 17 892 17 892

Electricity consumption for coke

. MW *hrlyear 124 249 89 111 89 111 89 111 89 111
production
Electricity consumption for oxygen MW *hriyear 210 357 150 867 150 867 150 867 150 867
generation at the air separation plant
Electricity consumption for BF supply | e e 18139 13 009 13 009 13 009 13009

with recycle water

Total electricity consumption within the
project boundaries minus the electricity | MW*hr/year 377 693 270 880 270 880 270 880 270 880
generated at the TPRT

Indirect project CO, emissions during electricity generation at the RF UES power grids, which is
consumed for the molten iron production within the project boundary (BE i v), are calculated as
follows:

(E.35) BE jdgirect vy = ECpry * EFcoz gria

where ECp; y - total electricity consumption within the project boundary, MW+ hour/year.

EFco>  gia — CO, emission factors in the RF energy system, recommended by the

Operational Guidelines for Project Design Documents of Joint Implementation Projects, which

were calculated by the Ministry of Economic Affairs of the Netherlands in 2004', tons of

CO,/MW hour.
Calculation results of baseline indirect CO, emissions are presented in table E.40.
Table E.40
CO, emissions during generation of electricity consumed within the project boundary
Parameter Unit 2008 2009 2010 2011 2012
Electricity consumption within the MW*hr/year 377 693 270 880 270 880 270 880 270 880
project boundaries
P ids' emission fact tons of 0.565 0.557 0.550 0.542 0.534
ower grias’ emission ractor COz/MW*hI’ . . . . .
Indirect (:zmlssmns within the project tons of 213 397 150 880 148 984 146 817 144 650
boundaries CO,lyear

Total baseline CO, emissions

Total emissions of CO, (BEy) are calculated by way of summing up the baseline direct and
indirect emissions.

(E36) BE Y= BE Direct Y + BEIndirect Y,

where BE y — total baseline CO, emissions, t/year;
BE piree v - baseline direct CO, emissions, t/year;
BE pudirec: v - baseline indirect CO, emissions, t/year.

! Operational Guidelines for Project Design Documents of Joint Implementation Projects. Volume 1: General guidelines. Version 2.3. Ministry
of Economic Affairs of the Netherlands. May 2004. p.43, Table B2
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Table E.41
Total baseline CO; emissions
Parameter Unit 2008 2009 2010 2011 2012 Total
Direct emissions tons of COzfyear| 7413027 | 5316586 | 5316586| 5316586| 5316586 | 28679373
Indirect emissions tons of CO,lyear 213397 150 880 148 984 146 817 144 650 804 727
Total ctg"ls of 7626424 | 5467466 | 5465570 | 5463403 | 5461236 | 29484100
Llyear
‘ E.5. Difference between E.4. and E.3. representing the emission reductions of the project:
(E.37) ER y =BE y— PEy,
where ER y— project reduction of CO, emissions, t/year;
BE y— total baseline CO, emissions, t/year;
PE y —total project CO, emissions, t/year.
E.6.  Table providing values obtained when applying formulae above:
Table E.42
Calculation results of CO, emission reductions
Estimated . Estimated Estimated
. Estimated . .
project baseline emission
e leakage o< :
emissions emissions reductions
Year (tonnes of
(tonnes of CO» (tonnes of (tonnes of
CO2 equivalent) CO2 CO2
equivalent) d equivalent) equivalent)
2008 7 283 521 0 7 626 424 342 904
2009 5114936 0 5467 466 352 530
2010 5113020 0 5465 570 352 550
2011 5110 831 0 5463 403 352 573
2012 5108 641 0 5461236 352595
Total
(tones of
CO2 27730 949 0 29 484 100 1753 151
equivalent)
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SECTION F. Environmental impacts

F.1. Documentation on the analysis of the environmental impacts of the project, including

Emissions of contaminants into the atmosphere by the blast furnaces, according to the data of the
“NTMK” Environmental Protection Department as of prior to the project realization in 2002, are

presented in table F.1.

Table F.1
BF emissions of contaminants into the atmosphere for 2002, t/year
# Contaminant BF #2 BF #3 BF #4 BF #5
1 |Nitrogen dioxide 17.2293 24.7858 22.5977 26.6285
2 |Nitrogen oxide 4.7754 8.2526 6.379 11.0338
3 |Hydrogen cyanide 1.4001 1.2961 1.4687 1.6159
4 |Sulphurous anhydride 138.5387 143.5282 154.1034 145.1373
5 |Carbon oxide 571.8639 1360.0200 998.8597 6131.4401
6 |Solid substances 655.3637 721.6591 732.6749 729.3356
TOTAL: 1389.1711 2259.5418 1916.0834 7045.1912
chg:jet;‘ygg;‘ production, 864 912 1030 1038

BF reconstruction includes the realization of the following actions focused on the reduction of
negative environmental impact:

- dust and gas mixture from the bins of the Central Bell Less Top with rotary hopper, after the
pressure is balanced, is discharged not into the atmosphere, but into the special drip catcher of gas
cleaning unit, where the mixture is cleaned from dust;

- BF cast house chutes are made of highly resistant molded concrete, which allows for significant
increase of the chutes’ service life period and the arrangement of the chutes’ covers. The aspiration
system with air cleaning in the electric filter is designed in the chutes’ covers;

- installation of the modern shaftless Kalugin stoves ensures the complete avoidance of gas
under-combustion and thus the sharp reduction of the CO, emissions in the gas ducts and excludes the
unorganized emissions into the atmosphere;

- implementation of the up-to-date conveyor belt feeding, inclined chutes, telescopic devices for
loading and unloading of materials and industrial vacuum cleaners significantly reduces the forming of
dust in the BF charging material feeding circuits;

-dust emissions from the charging material feeding system are fed to the aspiration system with
air cleaning in the electric filters.

According to the design documents, after the BF reconstruction the ground level concentrations
of gaseous matters and the sprays of solids and their constituents will be significantly lower than the
accepted sanitary standards.

Reduction of specific contaminants’ emissions into the atmosphere after BF #5 and #6
reconstruction project realization is presented in table F.2.
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Table F.2

Reduction of BF #5 and #6 specific contaminants’ emissions into the atmosphere
in 2007 — 2008

. BF #5 and #6 after reconstruction [Emission reduction

# Contaminant BFS, 2002 5007 5008 against 2002, %
1__[Nitrogen dioxide 0.024 0.010 0.012 -49%
2 |Nitrogen oxide 0.008 0.005 0.006 -29%
3 [Hydrogen cyanide 0.002 - - -100%
4 [Sulphurous anhydride 0.151 0.029 0.031 -80%
5 |Carbon oxide 2.358 0.408 0.478 -80%
6 |Solid substances 0.739 0.365 0.326 -56%

Total 3.281 0.816 0.852 -74%

The existing recycle water systems allow for accepting the reconstructed BF #5 and #6 water
consumption without additional construction of water treatment facilities.

The existing system of wastes collection and disposal ensures the complete disposal of wastes as
the secondary iron ore raw material at the regional sinter plants.

In compliance with the Russian legislation, the working design of BF #5 and #6 reconstruction
includes the section titled “Environmental protection” with the realized project environmental impact
assessment. This section was prepared by the “Nikomproekt” design institute (T-69735-1132) for BF #6
reconstruction, and by the LLC ‘Metpromproekt” (MPP-01-RP-P3.3) for BF #5 reconstruction project.
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SECTION G. Stakeholders’ comments

‘ G.1. Information on stakeholders’ comments on the project, as appropriate:

The established procedures for the JI projects do not require comments from stakeholders. This
notwithstanding, the project was presented to local authorities and public community.

In compliance with the Federal Laws of the Russian Federation dd. 10.01.2002, #7-FL “On
Environmental Protection” and dd. 23.11.1995, #174-FL “On Ecological Expertise”, by the resolution of
Mayor of Nizhniy Tagil dd. 11.08.2003 #567 “On the public opinion study regarding the construction of
objects by “NTMK” the public hearings were held on the project of BF #6 reconstruction.

The hearings were participated by senior specialists of “NTMK?”, representatives of the City of
Nizhniy Tagil administration, design and city public organizations and the city residents (in total over
100 people).

During the hearings the information was presented on the environmental and social aspects of the
BF #6 reconstruction realization project and the answers to the questions were given. The minutes were
drafted following the results of the hearings where it was registered that the project was feasible both for
“NTMK?” and the city.

The public opinion research was done on the BF #5 reconstruction project in compliance with the
requirements of the above mentioned federal laws and the resolution of the mayor of Nizhniy Tagil
Ne520 dd. 10.07.2006 “On the research of the public opinion on the “NTMK?” capital construction
objects”.

The public opinion study was carried out by way of publishing the materials on the project in the
newspapers “Tagilskiy metallurg” dd. August 9™ of 2006 (# 93) and “Tagilskiy rabochiy” dd. August
11™ of 2006 (# 146). In addition to the project information, the publications also specified that in the
department of ecology and natural resources’ use the phone calls reception was arranged with questions
regarding the BF #5 reconstruction project realization.

Following the results of the public opinion study there were no objections to the realization of
the project, which is registered in the minutes.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation: 0JSC “NTMK?”
Street/P.0.Box: Metallurgov street
Building: Bldg. 1

City: Nizhniy Tagil
State/Region: Sverdlovsk region
Postal code: 622025

Country: Russian Federation
Phone: +7 (3435) 49-60-89
Fax: +7 (3435) 49-04-27
E-mail: mikhail.tkachenko@ur.evraz.com
URL: www.ntmk.ru
Represented by:

Title: Deputy Head of Environmental Protection Department
Salutation: Mr

Last name: Tkachenko

Middle name:

First name: Mikhail
Department:

Phone (direct): +7 (3435) 49-72-70
Fax (direct): +7 (3435) 49-06-94
Mobile:

Personal e-mail:

mikhail.tkachenko@ur.evraz.com

Organization: Camco Carbon Russia Limited
Street/P.0.Box: Green Street

Building: Channel House

City: St Helier

State/Region: Jersey

Postfix/ZIP: JE2 4UH

Country: Channel Islands
Telephone: +44 (0)1534 834 618
FAX: +44 (0)1534 834 601
E-Mail:

URL: www.camcoglobal.com

Primary representative:

Title:

Managing Director

Salutation: Mr

Last Name: Houston

Middle Name:

First Name: Arthur
Department:

Mobile:

Direct FAX: +7 495 7212566
Direct tel: +7 495 7212565

Personal E-Mail:

Project.participant.ru@camcoglobal.com
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Secondary Representative:

Title:

Carbon Development Director

Salutation: Ms

Last Name: Urgel-Esteban
Middle Name:

First Name: Beatriz
Department:

Mobile: +44 7825173379
Direct FAX: +44 2071216101
Direct tel: +44 2071216121

Personal E-Mail:

Project.participant.ru@camcoglobal.com
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Annex 2
BASELINE INFORMATION
Baseline molten iron production
Parameter 2008 2009 2010 2011 2012
Blast furnace #1 871434 624 988 624 988 624 988 624 988
Blast furnace #2 903 448 647 948 647 948 647 948 647 948
Blast furnace #3 916 846 657 557 657 557 657 557 657 557
Blast furnace #4 1074 693 770 765 770 765 770 765 770 765
Blast furnace #5 1040 661 746 357 746 357 746 357 746 357
Total within the project boundaries 4 807 081 3447 615 3447 615 3 447 615 3447 615

Baseline “NTMK” OHFS performance figures

Parameter Unit Blast furnace|Blast furnace|Blast furnace|Blast furnace|Blast furnace
#1 #2 #3 #4 #5

Carbon content in molten iron %, weight 4.66 4.71 478 4.66 4.69

Specific consumption per 1 ton of molten

iron

Coke consumption kg/t 496 510 495 479 496

Natural gas consumption mit 101 91 107 107 119

Limestone consumption kg/t 54 58 54 53 49

Steam consumption Geallt 0.065 0.055 0.060 0.054 0.055

Blast air consumption mt 1251 1348 1267 1341 1327
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KEY FACTORS INFLUENCING THE EMISSION REDUCTION UNITS’ CALCULATION

Poripry
P
Data/Parameter BF4 PJY
P BF5 PJY
P BF 6 PJY
Data unit t
Description Molten iron production at blast furnaces
P #1,4,5 and 6
Time of determination/monitoring Monthly

Blast furnace shop operations technical

Source of data (to be) used Ireport

Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Measured on the weighbridge VESTO-
SD20, AVP-VP-SD

Weighbridge will be calibrated by the
QA/QC procedures (to be) applied specialists of “NTMK” Process Automation
Shop. Calibration frequency — once a year

Any comment

M Coke BF5PJY
MLimestone BF5PJY

Data/Parameter

M Coke BF 6 PJY

MLimesmne BF6PJY
Data unit t

_ BF #5 and #6 coke and dolomite
Description .
consumption

Time of determination/monitoring Monthly

Blast furnace shop operations technical

Source of data (to be) used
jreport

Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and |Measured by the weightfeeder DV-10
procedures (to be) applied

Weightfeeder will be calibrated by the
QA/QC procedures (to be) applied specialists of “NTMK” Process Automation
Shop. Calibration frequency — once a year

Any comment

FRNGBF5PJY

Data/Parameter
FRyGrspry
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Data unit m
Description BF #5 and #6 natural gas consumption
Time of determination/monitoring Monthly

Blast furnace shop operations technical

Source of data (to be) used
Jreport

[Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Measured by SITRANS and ABB
[transformers

Transformers will be calibrated by the
specialists of “NTMK” Process Automation

QA/QC procedures (to be) applied Shop. Calibration frequency — once in 36

Jmonths
[Any comment
Data/Parameter Cstcan 5 5 P ¥
CStetim BF6PJY
Data unit Gkal
Description BF #5 and #6 steam consumption
Time of determination/monitoring Monthly

Blast furnace shop operations technical

Source of data (to be) used
jreport

Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Measured by SITRANS and ABB
ltransformers

Transformers will be calibrated by the
specialists of “NTMK” Process Automation
Shop. Calibration frequency — once in 36
Jmonths

QA/QC procedures (to be) applied

Any comment

CBlast BF5PJY

Data/Parameter
Chiasirspry
. 3
Data unit m
Description BF #5 and #6 blast air consumption
Time of determination/monitoring Monthly
Source of data (to be) used Blast furnace shop operations technical

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 | .0 )
= o 4
Joint Implementation Supervisory Committee page 76

freport

[Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Measured by SITRANS and ABB
[transformers

QA/QC procedures (to be) applied

Transformers will be calibrated by the
specialists of “NTMK” Process Automation
Shop. Calibration frequency — once in 36
Jmonths

[Any comment

Data/Parameter SO coke Coking coal
Data unit %
Description |Coke yield from coking coal

Time of determination/monitoring

Source of data (to be) used

|CCO Chief Engineer data

[Value of data applied (for ex ante
calculations/determinations)

74.92

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Values according to 2001-2008 data

QA/QC procedures (to be) applied

[Any comment

Data/Parameter 20C Coking coal
Data unit %
Description |Carbon content in coking coal

Time of determination/monitoring

Source of data (to be) used

|CCO Chief Engineer data

[Value of data applied (for ex ante
calculations/determinations)

60.2

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Average value based on 2006-2008 data

QA/QC procedures (to be) applied

[Any comment
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Data/Parameter SO Naph
Data unit kg/t
Description [Naphthalene yield from coking coal

Time of determination/monitoring

Source of data (to be) used

[CCO Chief Engineer data

Value of data applied (for ex ante
calculations/determinations)

1.9

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Average value based on 2006-2008 data

QA/QC procedures (to be) applied

Any comment

Data/Parameter SO pen:
Data unit kg/t
Description Benzol yield from coking coal

Time of determination/monitoring

Source of data (to be) used

[CCO Chief Engineer data

Value of data applied (for ex ante
calculations/determinations)

8.8

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Average value based on 2006-2008 data

QA/QC procedures (to be) applied

Any comment

Data/Parameter %C Naph
Data unit %
Description |Carbon content in naphthalene

Time of determination/monitoring

Source of data (to be) used

|CCO Chief Engineer data

Value of data applied (for ex ante
calculations/determinations)

89.4

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

|Average value based on 2006-2008 data
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QA/QC procedures (to be) applied

Any comment

Data/Parameter 20C Ben
Data unit %
Description [Carbon content in benzol

Time of determination/monitoring

Source of data (to be) used

|CCO Chief Engineer data

Value of data applied (for ex ante
calculations/determinations)

89.6

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

|Average value based on 2006-2008 data

QA/QC procedures (to be) applied

Any comment

Data/Parameter SCsteam Coke
Data unit kcal/t
Description Steam consumption per 1 ton of coke

Time of determination/monitoring

Source of data (to be) used

[CCO Chief Engineer data

Value of data applied (for ex ante
calculations/determinations)

356.3

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Average value based on 2006-2008 data

QA/QC procedures (to be) applied

Any comment

Data/Parameter 26C limestone
Data unit %
Description |Carbon content in limestone

Time of determination/monitoring

Source of data (to be) used

2006 IPCC Guidelines for National
Greenhouse Gas Inventories. Volume 3.
Chapter 4: Metal Industry Emissions. p. 4.27
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Value of data applied (for ex ante
calculations/determinations)

12.0

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[PCC recommended parameter value

QA/QC procedures (to be) applied

Any comment

Data/Parameter SCNG steam
Data unit Thou.m?/Gcal

.. Specific natural gas consumption for steam
Description p & P

|generation at TPP-steam blower

Time of determination/monitoring

Source of data (to be) used

LLC “NTMK-Energo”

Value of data applied (for ex ante
calculations/determinations)

0.074

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Average value based on 2006-2008 data

QA/QC procedures (to be) applied

Any comment

Data/Parameter SCosteam Blast
Data unit Gcal/m’

o Specific steam consumption for blast air
Description

|generation at TPP-steam blower

Time of determination/monitoring

Source of data (to be) used

LCC “NTMK-Energo”

Value of data applied (for ex ante
calculations/determinations)

0.149

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Average value based on 2006-2008 data

QA/QC procedures (to be) applied

Any comment

Data/Parameter

EFyc

Data unit

tons of CO,/GJ
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Description [Natural gas emission factor

Time of determination/monitoring

2006 IPCC Guidelines for National
Source of data (to be) used [Greenhouse Gas Inventories. Volume 2.
Energy. p 2.16.

Value of data applied (for ex ante

calculations/determinations) 0.0561

Justification of the choice of data or
description of measurement methods and  [[PCC recommended parameter value
procedures (to be) applied

QA/QC procedures (to be) applied

Any comment

ECprspry
Data/Parameter

ECprspry
Data unit MW +hour
Description BF #5 and #6 electricity consumption
Time of determination/monitoring Monthly
Source of data (to be) used BFS operations technical report

[Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Measured by the electricity meters SAZU-
1670M, SR4U-1673MB, SET-4TM02.2

Meters will be calibrated by the specialists
Iof “NTMK?” Process Automation Shop.
Calibration frequency of SAZU-1670M and
SR4U-1673MB meters — once in 48 months.
Calibration frequency of SET-4TMO2.2 —
once in 120 months

QA/QC procedures (to be) applied

[Any comment

COxygen BF5 PJY

Data/Parameter

COxygen BF 6 PJY
Data unit m’
Description BF #5 and #6 oxygen consumption
Time of determination/monitoring Monthly
Source of data (to be) used BFS operations technical report

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 | .0 )
= o 4
Joint Implementation Supervisory Committee page 81

Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Measured by the heat and energy controller
IM-2300

Meter will be calibrated by the specialists of
QA/QC procedures (to be) applied “NTMK” Process Automation Shop.
[Calibration frequency — once in 36 months

Any comment

C Water BF 5 PJY

Data/Parameter
C Water BF 6 PJ Y
. 3
Data unit m
Description BF #5 and #6 recycle water consumption
Time of determination/monitoring Monthly
Source of data (to be) used BFS operations technical report

[Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Measured by OPTIFLUKS flowmeter and
AVYV transformer

Meters will be calibrated by the specialists
Iof “NTMK?” Process Automation Shop.
Calibration frequency of OPTIFLUKS
electro-magnetic flowmeter is once in 48
Iinonths and calibration frequency of AVV
ransformer is once in 36 months

QA/QC procedures (to be) applied

[Any comment

Data/Parameter EO 1prrpry

Data unit MWehour
Description BF #6 TPRT electricity generation
Time of determination/monitoring Monthly

Technical report on the grids and substations

Source of data (to be) used .
shop operations

[Value of data applied (for ex ante

calculations/determinations)

Justification of the choice of data or

description of measurement methods and
rocedures (to be) applied

Measured by the electricity meter SET-4TM
#08051487

Meter will be calibrated by the specialists of
QA/QC procedures (to be) applied “NTMK” Process Automation Shop.
[Calibration frequency — once in 60 months
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Any comment

Data/Parameter SEC coke
Data unit kWehour/t
Description Electricity consumption per 1 ton of coke

Time of determination/monitoring

Source of data (to be) used [CCO Chief Engineer data
[Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and |Average value based on 2006-2008 data
rocedures (to be) applied

QA/QC procedures (to be) applied

52.2

Any comment

Data/Parameter SEC oxygen

Data unit kWehour/thou.m’

Description Igéice‘;r;;i(:i consumption for oxygen

Time of determination/monitoring

Source of data (to be) used “NTMK” oxygen production operations dataj

Value of data applied (for ex ante

calculations/determinations) 630.0

Justification of the choice of data or
description of measurement methods and |Average value based on 2006-2008 data
procedures (to be) applied

QA/QC procedures (to be) applied

Any comment

Data/Parameter SEC water

Data unit kWshour/thou.m’
Description Illfrlzggé(ggl consumption for recycle water
Time of determination/monitoring

Source of data (to be) used LCC “NTMK-Energo” data

Value of data applied (for ex ante

calculations/determinations) 2574
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Justification of the choice of data or
description of measurement methods and [Average value based on 2006-2008 data
procedures (to be) applied

QA/QC procedures (to be) applied

[Any comment

Data/Parameter SEC plast

Data unit kWehour/thou.m’
Description I:éi(;t:;fii(‘% consumption for blast air
Time of determination/monitoring

Source of data (to be) used LCC “NTMK-Energo” data

[Value of data applied (for ex ante

calculations/determinations) 4.59

Justification of the choice of data or
description of measurement methods and |Average value based on 2006-2008 data
procedures (to be) applied

QA/QC procedures (to be) applied

[Any comment

SC Coke BF 1 BLY
SCCoke BF2BLY

Data/Parameter SC coke BF3 BLY
SC Coke BF4 BLY
SC Coke BF 5 BLY

Data unit kg/t

Description BF ##1-5 baseline coke consumption

Time of determination/monitoring

BFS operations technical reports for 2001-

Source of data (to be) used 003

SC Coke BFF 1 BLY ~ 496
SC Coke BF2BLY ~ 510
SC Coke BF'3 BLY ~ 495
SC Coke BF4 BLY ~ 479
SC Coke BF'5 BLY ~ 496

[Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

QA/QC procedures (to be) applied

|Average values of these parameters in 2001-
2003 based on the BFS operations reports

Any comment
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SC Limestone BF 1 BLY
SC Limestone BF 2 BL'Y

Data/Parameter SC Limestone BF3 BLY
SC Limestone BF 4 BLY
SC Limestone BF 5 BLY
Data unit kg/t
Description BF ##1-5 baseline dolomite consumption

Time of determination/monitoring

Source of data (to be) used

BFS operations technical reports for 2001-
2003

Value of data applied (for ex ante
calculations/determinations)

SC Limestone BF 1 BLY ~ 54
SC Limestone BF2BLY -~ 58
SC Limestone BF3 BLY ~ 54
SC Limestone BF 4 BLY ~ 53
SC Limestone BF5 BLY ~ 49

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Average values of these parameters in 2001-
2003 based on the BFS operations reports

QA/QC procedures (to be) applied

Any comment

SFRNG BFIBLY
SFRNGBFZ BLY

Data/Parameter SFRNG BF3BLY
SFRNG BF4BLY
SFRNG BF5BLY
Data unit m’/t
Description BF ##1-5 baseline natural gas consumption

Time of determination/monitoring

Source of data (to be) used

BFS operations technical reports for 2001-
2003

[Value of data applied (for ex ante
calculations/determinations)

SFRyGrisLy - 101
SFRyGrosLy - 91

SFRyGsrspLy - 107
SFRyGgrapLy - 107
SFRyGprspLy - 119

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Average values of these parameters in 2001-
2003 based on the BFS operations reports

QA/QC procedures (to be) applied

Any comment
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SCSteam BFIBLY
SCSteam BF2BLY

Data/Parameter SCsteam BF3BLY
N CSteam BF4BLY
SCsteam BF5BLY
Data unit Geal/t
Description BF ##1-5 baseline steam consumption

Time of determination/monitoring

Source of data (to be) used

BFS operations technical reports for 2001-

Value of data applied (for ex ante
calculations/determinations)

2003
SCsieampr i1y - 0.065
SCsieampr2sry - 0.055
SCsieamsr3 Ly - 0.060
SCsieamprasry - 0.054
SCsteam prspry - 0.055

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

Average values of these parameters in 2001-
2003 based on the BFS operations reports

QA/QC procedures (to be) applied

Any comment

SCBlast BFI1BLY
SCBlast BF2BLY

Data/Parameter SChiust BF3BL Y
SCiast Br 4 8L Y
SChiast5rsBLY
. 3
Data unit m'/t
Description BF #5 and #6 baseline blast air consumption

Time of determination/monitoring

Source of data (to be) used

BFS operations technical reports for 2001-
2003

Value of data applied (for ex ante
calculations/determinations)

SChiusiripry- 1251
SChiusipr2ary - 1348
SChiasisr3pry - 1267
SChiasisrapry - 1341
SChiasiprspry - 1327

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

|Average values of these parameters in 2001-
2003 based on the BFS operations reports

QA/QC procedures (to be) applied

Any comment
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Data/Parameter

SECBF] BLY
SECBF2BL Y
SECBF3 BLY
SECBF4BL Y
SECBF5BL Y

Data unit

MW -ehour/t

Description

BF ##1-5 baseline electricity consumption

Time of determination/monitoring

Source of data (to be) used

BFS operations technical reports for 2001-
2003

Value of data applied (for ex ante
calculations/determinations)

SECBF[BLY '5.0
SECBFQBL Y - 53
SECBF4BLY '50
SECBF_SBLY '5.0

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Average values of these parameters in 2001-
2003 based on the BFS operations reports

QA/QC procedures (to be) applied

Any comment

SC Oxygen BF 1 BLY
SC Oxygen BF2BL'Y

Data/Parameter SC Oxygen BF3BL Y
SC Oxygen BF 4BL'Y
SC Oxygen BF 5 BL Y
. 3
Data unit m’/t
Description BF ##1-5 baseline electricity consumption

Time of determination/monitoring

Source of data (to be) used

BFS operations technical reports for 2001-
2003

[Value of data applied (for ex ante
calculations/determinations)

SC Oxygen BF 1 BLY ~ 69
SC Oxygen BF2BLY ~ 63

SC Oxygen BF3BLY ~ 65
SC Oxygen BF4BLY ~ 56
SC Oxygen BF 5BLY ~ 93

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Average values of these parameters in 2001-
2003 based on the BFS operations reports

QA/QC procedures (to be) applied

Any comment
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SC Water BF 1 BL'Y
SC Water BF 2 BL'Y

Data/Parameter SC Water BF3BL Y
SC Water BF 4 BL'Y
SC Water 8F 5 BLY
Data unit m’/t
_ BF ##1-5 baseline recycle water
Description

consumption

Time of determination/monitoring

Source of data (to be) used

BFS operations technical reports for 2001-
2003

Value of data applied (for ex ante
calculations/determinations)

SCWaterBFIBLY -14.7
SCWaterBF2BLY -14.7
SCWaterBFj’BLY -15.0
SCWalerBF4BLY -14.7
SCWaterBF5BLY -14.3

Justification of the choice of data or
description of measurement methods and
procedures (to be) applied

[Average values of these parameters in 2001-
2003 based on the BFS operations reports

QA/QC procedures (to be) applied

Any comment

Data/Parameter EFcoz gria
Data unit tons of CO,/GW/hour

.o Emissi fact i ti i
Description mission factor during power generation in

[the RF energy system

Time of determination/monitoring

2004 T.

Source of data (to be) used

|Operational Guidelines for Project Design
Documents of Joint Implementation
Projects. Volume 1: General guidelines.
[Version 2.3. Ministry of Economic Affairs
[of the Netherlands. May 2004. p.43, Table
B2

[Value of data applied (for ex ante
calculations/determinations)

Justification of the choice of data or
description of measurement methods and
rocedures (to be) applied

Standard emission factor during power
[generation in the RF energy system

QA/QC procedures (to be) applied

Any comment
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Annex 3
MONITORING PLAN
Initial data reporting form for preparation of CO, emissions monitoring report

ID number Symbol Data variable Meiiﬁimg Value Comment
BF #1 molten iron

Pl P srirsy production fon
BF #4 molten iron

p-2. P srarsy production ton
BF #5 molten iron

P-3. P srs pi production ton
BF #5 coke

P-4 M coke srsps consumption fon
BF #5 dolomite

P-5. MLimestone BF 5 PJ Consumption tfon
BF #5 natural gas 3

P-6. FR NGBF5PJ consumption Thou.m
BF #5 steam

P-7. Csteam BF 5 PJ consumption Gcal
BF #5 Blast air 3

P-8. ChiastBr5PI Y consumption Thou.m
BF #5 electricity

P-9. ECBF5 PJY consumption MWe hour
BF #5 oxygen 3

P-10. C Oxygen BF 5 PJY consumption Thou.m
BF #5 recycle water 3

P-11. C Water BF 5 PI Y consumption Thou.m
BF #6 molten iron

p-12. P srs pry production fon
BF #6 coke

P-13. M coke BR6PIY consumption ton

P-14. MLimestone BF 6 PJ BF #6 lim?Stone ton

Y consumption

BF #6 natural gas 3

P-15. FRNGBFGPJY consumption Thou.m
BF #6 steam

P-16. Csteam BF 6 P Y consumption Gceal
BF #6 Blast air 3

P-17. ChiastBF6 PI Y consumption Thou.m
BF #6 electricity

P-18. EC BF6 PJY consumption MWse hour
BF #6 oxygen 3

P-19. C Oxygen BF 6 PJY consumption Thou.m
BF #6 recycle water 3

P-20. C Water BF 6 PJ Y consumption Thou.m
BF #6 TPRT

P-21. EO rprrpsy electricity MWe hour
generation
Net calorific value of

P-22. On v natural gas supplied | GJ/thou.m’
to “NTMK”
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