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

Sectoral Scope: (9) Metal production
PDD version: 2.0

Date: 28 September 2010

A.2.  Description of the project:

OJSC “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 min 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) ## 1-5
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
reducing the molten iron production at BF # 1 and #4. Purpose of the project is ensuring the production
of molten iron, needed for “NTMK” steelmaking operations, by a more efficient technique with lower
fuel consumption.

Each one of the reconstructed BF has the working volume of 2200m?®. 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

4 Unit or section of the blast 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 - L
for molten iron production in

3 | Stove block
stoves

BF
Installation of top-pressure Use of the BF exit gases’
System of blast furnace gas . -
4 . . recovery turbine (TPRT) at BF excessive pressure for
extraction and cleaning L .
#6 secondary electricity generation

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
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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. Since the use of coke, as is shown in diagram A.6 below, preconditions
over 80% of CO, emissions during molten iron production, the reduction of the coke consumption at BF
leads to significant reductions in GHG emissions during iron smelting.

The preliminary work on the project was commenced in 2002 with account given to the
opportunity of the use of Kyoto protocol JI mechanisms during the project realization. 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.

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 without changes as per
the situation preceding the project realization commencement. This scenario represents the usual NTMK
blast furnace shop activity (business-as-usual) under the Russian legislation, and does not requires less
investment expenditures as compared to the project scenario.

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
. Legal entity project participant Party invo I_\{_e_d | wishes
Party involved L e BT to be considered as
(if applicable) . o
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

0OJSC “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 min 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 min 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 key clients of the “NTMK” are major Russian companies, such as OJSC “Russian railways”
in the railway sector, “ChTPZ Group” in the pipe sector, and the number of enterprises in the
construction industry.

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 mln tons of steel, 12.6 mln tons of
molten iron and 15.2 min 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:

\ A.4.1. Location of the project:

0JSC “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.3 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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Figure A.4 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.5).
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Figure A.5 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

! The diagram is prepared based on the BFS operations technical reports with the specification of consumption of
materials, fuel and energy carriers used for molted iron production at blast furnaces.
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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.

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.

During the project realization, the training of workers, maintenance personnel, specialists and
shop managers in terms of the use of the state-of-the-art technologies, included into the new BF design,
is planned:

- training of workers under the BF equipment delivery contract with VAL,

- training courses for the qualification upgrade foe managers and BFS specialists “Work with the
BF automation system”;

- qualification upgrade courses for personnel “BF electric equipment and its maintenance”;

- qualification upgrade courses for personnel “Aspiration system operation and maintenance”.

Actual schedule of “NTMK” BF #5 and #6 reconstruction project realization is presented in
figure A.6.

Ne Task 2002 2003 2004 2005 2006 2007
1 |[Blast Furnace # 6 reconstruction

1.1 Design and survey operations

1.2 Construction and asembly operations Oct-02

1.3 Equipment delivery

1.4 BF commissioning I Sep-04
2 |Blast Furnace # 5 reconstruction

21 Design and survey operations Oct-04

2.2 Construction and asembly operations

23 Equipment delivery

24 BF commissioning I Sep-06

Figure A.6 Actual implementation schedule of “NTMK” BF #5 and #6 reconstruction project

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

policies and circumstances:

According figure A.7 the following kinds of carbon-bearing materials, fuel and energy carriers
are consume at “NTMK” for molten iron production:
— Coking coal at coke-chemical operations for coke production;
— Natural gas at blast-furnaces and TPP steam-blower;
— Electric energy at blast-furnaces, TPP steam-blower, coke-chemical operations, water
supply shop and air separation unit;
— Limestone at blast-furnaces.
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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.7).!

3% 3% 2

@ Coking coal

® Natural gas to the
blast furnaces

O Electricity minus
TPRT

O Natural gas at TPP

81%
O Limestone

Figure A.7 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.

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 2 121 155 tons of CO, equivalent during the period of 2008-1012.

! The data is acquired as a result of the calculations of CO, emissions, made in section E of this PDD based on the
BFS operations technical reports with the specification of consumption of materials, fuel and energy carriers used
for molted iron production at blast furnaces
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Years
Length of the crediting period: 5
Estimate of annual emission reductions
Year . .
in tonnes of CO, equivalent
2008 276 557
2009 434 936
2010 461 641
2011 467 032
2012 480 989
Total estimated emission reductions over the
crediting period 2121155

(tonnes of CO, equivalent)

Annual average of estimated emission reductions
over the crediting period 424 231

\ A.5.  Project approval by the Parties_ involved:

According to Russian legislation, the letter of approval is now 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.

Draft Determination Report is issued by Bureau Veritas Certification Holding SAS on 01 December
2009. Expert Opinion is issued by Bureau Veritas Certification Holding SAS on 04 December 2009.

Approval by the Russian Government is issued in the decree N326 dated 23 July 2010. The project is
listed under number 7 in the list of approved projects.
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SECTION B. Baseline

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

Selection of baseline is made based on the demands of the Guidance on criteria for baseline
setting and monitoring® and given the requirements of the Decision 9/CMP.1, Appendix B “Criteria for
baseline setting and monitoring”?.

According to the Guidance on criteria for baseline setting and monitoring a baseline shall be
established on a project-specific basis and/or using a multi-project emission factor. Baseline of the
proposed project is established on project specific basis, because the emissions intensity depends
significantly on technology of iron production, that doesn’t allow using the standard emission factor.

If a baseline is established on a project-specific basis, then according to the Guidance on criteria
for baseline setting and monitoring the project developer can use the following options:

= According to decision 10/CMP.1, paragraph 4 (a), project participants may apply
methodologies for baselines and monitoring approved by the CDM Executive Board;

= Alternatively, the project participants may establish a baseline that is in accordance with
appendix B of the JI guidelines. In doing so, selected elements or combinations of approved CDM
baseline and monitoring methodologies or approved CDM methodological tools may be used, as
appropriate.

The project developer used his own approach for establishing the baseline, since among the
approved CDM methodologies there is not a single one that would be associated with the iron-making
sector. However, during the baseline setting, individual elements of the approved CDM methodology
AMO0068 Methodology for improved energy efficiency by modifying ferroalloy production facility ---
Version 1 (Scope 9: Metal production) were used in order to determine the “NTMK” baseline specific
consumption of raw materials, fuel and energy carriers.

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;

Realization of projects on the nonblast-furnace ironmaking plants construction at “NTMK”;

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

Realization of the project, i.e. reconstruction of BF #6 and BF #5 without carbon financing

o~ wN

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.

! Guidance on criteria for baseline setting and monitoring (version 01), JISC

2 Report of the Conference of the parties serving as the meeting of the Parties to the Kyoto Protocol on its first
session, held at Montreal from 28 November to 10 December 2005. Decision 9/CMP.1 Guidelines for the
implementation of Article 6 of the Kyoto protocol. Appendix B Criteria for baseline setting and monitoring. p.12-
13.
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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. BE #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 3.8 min tons per annum
with the actual demand for molten iron in 2002-2003 of 4.7-4.8 min tons per annum.

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

Maximum
Blast furnace production in

2001-2003
Blast firnace #1 (2002) 856 841
Blast furnace #2 (2003) 910 345
Blast furnace #3 (2001) 919 695
Blast furnace #4 (2003) 1132898
Total 3819779

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 min tons of steel per annum is about $400 min®.

! 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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Therefore, the switch to steelmaking technology 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 without carbon financing
This scenario is one of the options of project realization without carbon financing. The
opportunity to realize this alternative as the baseline scenario is reviewed during the proving the project
additionality with using the investment analysis.
Based on the investment analysis result, presented in section B.2 (step Ne 2) this option cannot
be viewed as the baseline scenario.

6. Realization of the project, i.e. reconstruction of BF #6 and BF #5 without carbon financing
The opportunity to realize this alternative as the baseline scenario is reviewed during the proving
the project additionality with using the investment analysis.
Based on the investment analysis result, presented in section B.2 (step Ne 2) this option cannot
be viewed as the baseline scenario.

Thus, as a result of considering the potential alternative scenarios, Scenario #1 is the baseline to
the proposed activities under the project.

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 project emission reduction units, the total BFS baseline molten iron
production is accepted as equal to the project production. This allows for avoiding the overestimate of
the baseline GHG emissions. According to the project scenario, after the OHFS shutdown at the OJSC
“NTMK” in 2009 only reconstructed BF ## 5 and 6 remain in the operations. The average project
capacity of these BF in 2009-2012 is about 4.5 mIn tons per annum (Table B.9), which is lower that the
production opportunities for the molten iron production in the BFS according to the baseline — 4.7 min
tons per annum (table B.2).

In order to determine the production capacity for each of the BF working according to the
baseline, one needs to find their share in the total shop production capacity. The shares of BF ##1-5 in
the BFS production are determined based on the data on the BF operations in 2001-2003, 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, and the share of each BF in the total BFS production.
Throughout 2004-2009 BF ##2, 3, 1, 4 were consecutively shut down and BF #5 was reconstructed.

Average shares of BF ##1-5 in the total molten BFS iron production in 2001-2003 are presented
in table B.2.
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Table B.2
BFS molten iron production in 2001-2003
Average in Share in total
2001 2002 2003 2001-2003 production
volume, %
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 1132898 1 053 247 22.4%
Blast furnace #5 973 037 1038 278 1 048 366 1019894 21.6%
Total 4 628 585 4700 722 4804153 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. The BFS production decline during BF #1 and #4 repairs will
amount to less that 0.1 million tons of molten iron on an annualized basis. Thus, the influence of repairs
on the distribution of BF shares in the total baseline BFS molten iron production will be insignificant.

Besides, for ensuring the continuation of BF #5 operations without reconstructing it there will
also be the need for the first category capital repairs in 2005.

Baseline molten iron production at each of the furnaces during 2008-2012, calculated based upon
the data on the total project production volume and the share of BF ##1-5 in the baseline molten iron
production, is presented in table B.3.

Table B.3
Baseline molten iron production volume within the project boundary

Parameter 2008 2009 2010 2011 2012
Blast furnace #1 871434 768 632 815 040 824 830 848 396
Blast furnace #2 903 448 796 870 844 983 855 132 879 564
Blast furnace #3 916 846 808 687 857 514 867 813 892 608
Blast furnace #4 1074 693 947 914 1005 147 1017 219 1 046 283
Blast furnace #5 1040 661 917 896 973 316 985 006 1013149
Total within the project boundaries 4 807 081 4 240 000 4 496 000 4 550 000 4 680 000

When choosing the vintage of data for the baseline consumption of materials and energy carriers,
the developer used the elements of AM0068 Methodology for improved energy efficiency by modifying
ferroalloy production facility --- Version 1 (Scope 9: Metal production). The justification for the use of
this methodology is the similarity of the technological process of ferroalloys production and the iron
production in the blast furnace. The materials containing carbon are used in the ferroalloy furnace
charging material, as well as various types of fuel used for its heating and smelting.

The AM0068 methodology establishes that for the calculation of the baseline GHG emissions the
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average data on the specific consumption of fuel and carbon-bearing materials for the production of
ferroalloys for not less than the last three years must be used (See p 9-10/31 in Section on the Process
baseline emission factor).

Therefore, 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.4). The data for 2001-2003 reflect the BF ##1-5 performance figures for the last three
years prior to BF #6 commissioning and the commencement of the project operations.

Table B.4
“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 m3t 101 91 107 107 119
Limestone consumption kgft 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
Electricity consumption kw=*hr/t 5.0 5.3 5.7 5.0 5.0
Oxygen consumption m*t 69 63 65 56 93
Recycle water consumption m3t 14.7 14.7 15.0 14.7 14.3

Since the activities under the project do not affect the operations of the other “NTMK” divisions
except for the BFS, the use of data for the last three years of operations (2006-2008) for determining
their figures is possible according to the AM0068 methodology.

Carbon content in the coking coal, 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.5 and B.6).

Table B.5
“NTMK” CCO performance figures

Parameter Unit 2006 2007 2008

Average value
for 2006-2008

CCO products' yield from coking coal

Coke % 74.92% 74.92% 74.92% 74.92%
Benzol kg/t of coal 8.6 8.7 9.0 8.8
Naphthalene kg/t of coal 2 1.8 1.9 1.9

Mass fraction of carbon in coking coal and by-products of CCO

Coking coal % 60.2% 60.2% 60.2% 60.2%
Benzol % 89.6% 89.5% 89.6% 89.6%
Naphthalene % 89.5% 89.3% 89.5% 89.4%
Electricity consumption per 1 ton of coke kW*hr/t 52.2 50.7 53.8 52.2
Steam consumption per 1 ton of coke Kcallt 350 000 360 000 359 000 356 333
Table B.6

“NTMK” oxygen shop, water supply shop and TPP-steam blower performance indicators
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. Average value
Parameter Unit 2006 2007 2008 for 2006-2008
Steam consumption for blast air production Gcal/thou.m.® 0.158 0.143 0.146 0.149
Electricity consumption for blast air production kW*hr/thou.m.® 4.8 4.17 4.8 4.59
Electricity consumption for oxygen generation
(also includes electricity consumption for nitrogen kKW*hr/thou.m.® 629.9 629.7 629.8 629.8
generation)
Electricity consumption for recycle water production kKW*hr/thou.m.® 260.0 255.6 256.7 257.4
Natural gas consumption for steam generation thou.m.%/Gcal 0.077 0.070 0.075 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.7

Key resource saving measures introduced during the OJSC “NTMK” BF #5 and #6
reconstruction Process

Measures Effect Results

Ensuring more uniform processing of the

iron ore raw material with the blast furnace

Change of furnace line Reduction of coke

1 (sectional shape) gases and, accordingly, higher degree of the consumption
value-added use of carbon coke chemical
energy.
The system monitors changes in the raw
9 Introduction of furnace material parameters and furnace conditions, Reduction of coke
expert control system. ensures effective and steady BF running and consumption
excludes the influence of “human factor”
Installation of Central Bell Enhancement of control over the charging of
3 Less Top with rotary hopper | materials into the furnace for ensuring Reduction of coke
manufactured by “Paul maximum value-added use of gas chemical consumption
Wurth” and thermal energy in the blast furnace
4 Installation of the Kalugin Temperature increase of the blast blown into | Reduction of coke
stoves the furnace for coke consumption reduction consumption
Installation of top-pressure Secondary
. Use of furnace gas excess pressure for -
5 | recovery turbine (TPRT) at . . electricity
electricity generation :
BF #6 generation

According to the project scenario, reconstruction of the “NTMK” BF #5 and #6 makes it possible
to shut down BF #2, #3 and reduce the production at BF #1 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.

Besides, in the end of 2008, due to the general reduction in the metal project demand, BF ## 1,4
was shut down.

The actual performance indexes of BF ##1,4,5 and #6 in 2008, required for the calculation of
project CO, emissions, are taken based on the “NTMK” BFS 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.8.
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Table B.8
BFS performance figures in 2008
Parameter Unit Blast furnace | Blast furnace | Blast furnace | Blast furnace
#1 #4 #5 No6
Molten iron production tlyear 736 745 866 257 1739 357 1464 722
Carbon content in molten iron %, weight 4.66 4.66 4.74 4.75
Consumption of fuel, materials and energy
resources
Coke consumption kgt 496 479 461 460
Natural gas consumption m3it 101 107 116 106
Limestone consumption kalt 54 53 61 63
Steam consumption Gecallt 0.065 0.054 0.036 0.036
Electricity consumption kW*hr/t 5 5 23 21
Oxygen consumption meit 69 56 77 43
Blast air consumption m3it 1251 1341 1121 1295
Water consumption m3it 15 15 16 15
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
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 BF #5 and #6 molten iron production volume in 2009-2012, according to the
data from the “NTMK” engineering department, is presented in table B.9.

Table B.9
Project BFS molten iron production
Parameter Unit 2009 2010 2011 2012
BF #5 molten iron production tlyear 2154000 | 2266000 | 2300000 2340000
BF #6 molten iron production tlyear 2086000 | 2230000| 2250000 2340000
Total tlyear 4240000 | 4496000 | 4550000( 4680000

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 (Table B.10). Selection of the vintage of data for
the calculation of the project BFS specific consumption of materials, fuel and energy carriers is made in
the same was as for the baseline scenario — based on the approved CDM baseline and monitoring
AMO0068 methodology for improved energy efficiency by modifying ferroalloy production facility ---
Version 1. Data for the last three years of the BFS operations ((2006-2008) was used.
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Table B.10
BF #5 and #6 ex-ante project performance figures (2009-2012)
Parameter Unit Blast furnace | Blast furnace
#5 #6
Carbon content in molten iron %, weight 4.78 4,72
Consumption of fuel, materials and energy
resources
Coke consumption kgt 444 445
Natural gas consumption m/t 134 128
Limestone consumption kgt 61 62
Steam consumption Geallt 0.042 0.044
Electricity consumption kW*hr/t 23 21
Oxygen consumption m3it 73 56
Blast air consumption m3/t 1166 1250
Water consumption m3/t 14 14
Electricity generation at TPRT-12 kW*hr/t - 22.2

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.

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:

(B-l) Cmaterial + Cfuel = CCOZ + Coutputy
where Chaeria — Carbon weight in raw materials and consumables delivered into the project
boundary, t;
Crel — carbon weight in the fuel used in the project boundary, t;
Cco2 — carbon, emitted into the atmosphere in the form of CO,, t;
Couput — 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:
(B'2) CCOZ = 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 (E):

(B.3) E = Ematerial + Efuel - 44/12 Coutputa

where E — total CO, emissions into the atmosphere as a result of metal production within the

project boundary, t;
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Ematerial — CO, emissions into the atmosphere due to the consumption of carbon-bearing
materials within the project boundary, t;

Efel - CO, emissions into the atmosphere due to fuel burning within the project boundary, t;

Couput — 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:
(B-4) E= Z(FRfuel * EF el )+ 4412 - Z( M material® 20Craterial ) - 44/12 « Z( P+ %C product)y
where FRy, — fuel consumption within the project boundary, t (m3);
EF we —fuel emission factor, t of CO, / t (m);
M materir — consumption of carbon-bearing materials within the project boundary, t;
%Craterial - Mass fraction of carbon in material, %;
P —manufacture of end products within the project boundary, t;
%C proquct — Mass fraction of carbon in the end products, % .

According to the Guidance on criteria for baseline setting and monitoring® the flows of carbon
bearing raw materials and fuel should be considered, during the calculation by formula (B.4) which are:
- under the control of the project participants;
- reasonably attributable to the project;
- significant.
During calculations of CO, emission reductions due to the realization of this project, the
following flows of materials and energy carriers are considered:
o Flows coming into the project boundary:
— Coking coal,
— Natural gas;
— Electric power (considered during project indirect emissions calculation);
— Limestone;
o Flows leaving the project boundary:
— Molten iron;

— By-products of coal coking.

Given that the molten iron production includes a number of stages, during the calculation of CO,
emissions one should avoid multiple registration of the same amount of the coking coal carbon, which is
transferred into various intermediate products during technological processes.

The coking coal carbon is used as the reducing agent and energy source at the following stages
of molten iron production (Figure A.5):

- as raw material for coke production during coking process in CCO with the associated
generation of the coking gas;

- as coke in the form of energy source and recovering agent of iron ore in blast furnaces with the
associated blast furnace gas generation;

- as coke and BF gas in the form of secondary energy source for coke-chemical and BF
operations and at the “NTMK” TPP-steam blower.

Therefore during the calculations by formula (B.4) only the flows of carbon, coming into the
project boundary and leaving them, are registered. The flows of coke, blast furnace gas and coke gas are
not considered since their carbon is already registered in the coming flow of the coking coal.

Only the total amount of the coking coal, used for the coke production is registered at the
“NTMK”. Therefore, the calculation of the coking coal amount, required for every BF, is made based on
the data on the BF coke consumption and the known factor of coke yield from the coking coal. This
approach allows for the vivid demonstration of the fuel consumption reduction at the reconstructed BF
#5 and #6, as compared to the old furnaces.

Thus, the data on the BF coke consumption is used only for the calculation of the used coking

! Guidance on criteria for baseline setting and monitoring (version 01), JISC
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coal. It is not considered directly during the CO, emissions’ calculation to avoid the duplication of the
data on carbon consumption for molten iron production.

Besides, during the calculations by formula (B.4), the flows of iron ore raw materials (pellets and
sinter) are not considered either, since according to the plant data they are not carbon-bearing materials
and do not influence the volume of CO2 emissions during molten iron production.

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 2.12 min tons of CO, (table B.11).

Table B.11
CO, emission reductions as a result of the project realization
Parameter Unit 2008 2009 2010 2011 2012 RGSACA
Project emisions tons of CO,/year 7 349 829 6289 117 6 665 921 6 743 277 6 932 388 33980532
Baseline emissions tons of CO,/year 7 626 386 6 724 053 7 127 562 7 210 309 7 413 377 36 101 688
Emission reduction tons of CO,/year 276 557 434 936 461 641 467 032 480989 2121155

B.2.  Description of how the anthropogenic emissions of greenhouse gases by sources are

The “Tool for the demonstration and assessment of additionality” (version 05.2) approved by the
CDM Executive Board was used in order to prove the project additionality. Upon the proof of the
additionality, the following series of steps is stipulated by the tool:
1. Identification of alternatives to the project activity consistent with current laws and regulations;
2. Investment analysis (including the sensitivity analysis);
3. Barrier analysis;
4. Common practice analysis.

Step 1. Identification of alternatives to the project activity consistent with current laws and
regulations.

Sub-step 1a: Define alternatives to the project activity:

The following possible scenarios, alternative to the Project, were identified during baseline
setting in Section B.1:

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;

Realization of projects on the nonblast-furnace ironmaking plants construction at “NTMK?”;

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

Realization of the project, i.e. reconstruction of BF #6 and BF #5 without carbon financing

Sa~wN

As a result of the analysis of the offered alternatives, given in section B.1 of this PDD the
following realistic and credible alternative scenarios to the proposed activities to the project activity are
identified:

— Preservation of the current situation, i.e. continuation of BF #6 conservation and BF #5
operations without reconstruction;

— Reconstruction of BF #6 without reconstruction of #5 and carbon financing, since the
possibility of the use of this alternative as the baseline can be only defined with the help of
the investment analysis;
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— Realization of BF #5 and #6 reconstruction project without carbon financing, since the
possibility of the use of this alternative as the baseline also can be defined during the
investment analysis.

Sub-step 1b: Consistency with mandatory laws and regulations:

Preservation of the current situation is “NTMK” activity (business-as-usual) under the Russian
legislation. “NTMK” has no commitments to federal, regional or municipal authorities regarding the
continuation of the old BF #5 and #6 operations.

Project realization without carbon financing and reconstruction of BF #6 only do not have
additional requirements from the side of the Russian Federation legislation as compared to the project
scenario and can be implemented in compliance with all mandatory applicable legal and regulatory
requirements.

Thus, both identified in sub-step la alternative scenarios are consistent with mandatory laws and
regulations.

Step 2. Investment analysis
Sub-step 2a: Determine appropriate analysis method

During this step of proving the project additionality, the project developer can use one of the
following types of analysis: simple cost analysis, investment comparison analysis or benchmark analysis.

The simple cost analysis for this project is not applicable, since the project activity and the
alternatives identified in Step 1 generate financial benefits other than CDM related income. For making
the decision with the availability of several alternatives, which can be considered as investment projects,
“NTMK” applies the comparison of these alternatives’ parameters. Therefore the use of the investment
comparison analysis is preferable over the benchmark analysis use.

Sub-step 2b: Apply investment comparison analysis

As a financial indicator during the benchmark analysis, the net present value (NPV) of the project
figure is used, because this indicator allows for comparing the projects with negative financial results,
which are likely not to have not only the discounted payback period, but also the correct value for the
internal rate of return.

Sub-step 2c¢: Calculation and comparison of financial indicators
Key assumptions of the investment comparison analysis, used in the calculations of the NTMK:

Discount rate: 20% own capital return rate accepted at the CISC “NTMK”.

Planning horizon: 20 years (the planning horizon was determined in compliance with the
investment period duration of 5 years (2002-2006) and the reconstructed BF service life period of 15
years, according to the “Provisions for the technical maintenance and repair of mechanical equipment of
the USSR ferrous metallurgy system enterprises (TMR)” of 1983);

Ruble rate 29.24 RUR/$ (average value during the investment period);

VAT rate: 18%;

Profit tax rate: 24%;

Project implementation commencement date: Q4 of 2002;

Date of the BF commissioning: Q1 of 2005 for blast furnace #6 and Q1 of 2007 for blast furnace
#5;

Molten iron production volume: 3 680 th.tpa (total output of reconstructed BF #5 and #6 according
to the design documentation);

Volume of investments: USD 125.7 mlin for reconstruction BF#6 only,

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

UNFOC
~

Joint Implementation Supervisory Committee page 25

USD 281.9 min for reconstruction both BF#6 and BF#5,
USD 72.0 min (for the 1% category capital repairs for BF#1,4 and 5
throughout 2005-2012 in accordance to the baseline scenario);
Pig iron price: based on the market data;
Coke price: based on the production cost at the plant;
Price of purchased raw material and consumables, maintenance costs: based on the market data;
Ratio of working capital and proceeds: 0.1

Investment calculation results are presented in Table B.12.

Table B.12
Alternative options’ investment analysis

Scenario Investments, NPV,
$ min $ min

BF #6 reconstruction without reconstructing BF
. . . 125.7 -35.6

#5 and without carbon financing

Realization of the project, i.e. reconstruction of 281.9 .95.0

BF #6 and BF #5 without carbon financing

Baseline scenario: Preservation of the current
situation (continuation of BF #5 operations and 72.0 -15.3
BF #6 remains suspended)

Therefore, the preservation of the current situation scenario has the best NPV and thus the project
activity can not be considered as the most financially attractive.

Sub-step 2d: Sensitivity analysis
Sensitivity analysis was carried out by three factors:
1. Investment expenditures level;

2. Price level;
3. Production expenses level.
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Table B.13
Sensitivity analysis results
Neo Scenario NPV, $ min
Investment expenditures variation -10.0% -5.0% 0.0% 5.0% 10.0%
1 BF #6_reconstruct|on.Wlthgut reconstructing BF #5 268 312 356 400 443
and without carbon financing
Realization of the project, i.e. reconstruction of BF
2 #6 and BF #5 without carbon financing 83 86.7 9.0 103.2 1114
Baseline scenario: Preservation of the current
3 |situation (continuation of BF #5 operations and BF -12.2 -13.7 -15.3 -16.8 -18.3
#6 remains suspended)
Price level variation -10.0% -5.0% 0.0% 5.0% 10.0%
n BF #6'reconstruct|on_wﬂhgut reconstructing BF #5 196.1 80.3 356 1615 3130
and without carbon financing
Realization of the project, i.e. reconstruction of BF
2 46 and BF #5 without carbon financing 1349 200 950 2187 ~368.8
Baseline scenario: Preservation of the current
3 situation (continuation of BF #5 operations and BF 220.1 102.4 -15.3 -152.7 -307.5
#6 remains suspended)
Cost level -10.0% -5.0% 0.0% 5.0% 10.0%
1 BF #6'reconstruct|0n_W|th9ut reconstructing BF #5 326.8 168.2 356 85.5 206.6
and without carbon financing
Realization of the project, i.e. reconstruction of BF
2 |46 and BF #5 without carbon financing 3850 2264 950 261 1472
Baseline scenario: Preservation of the current
3 |situation (continuation of BF #5 operations and BF -316.5 -157.2 -15.3 105.8 226.9
#6 remains suspended)

Sensitivity analysis results demonstrate that the conclusion that the project scenario can not be
considered as the most financially attractive, made during the investment comparison analysis remains true
when the calculation main parameters are altered.

Conclusion on Step 2:

As a result of the performed investment analysis it was shown that the proposal project activity
cannot be considered as most financially attractive and this conclusion is robust to reasonable variations in
the critical assumptions.

In addition, the project realization without carbon financing and BF#6 reconstruction without
reconstructing BF #5 are not a baseline scenario, since they both have the net present value that is lower
than the preservation of the current situation figure.

As a result of the conducted investment analysis the option with the preservation of the current
situation, i.e. continuation of BF #5 operations and BF # 6 remain suspended, was selected as the
baseline scenario.

Step 3. Barrier analysis
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In line with “Tool for the demonstration and assessment of additionality”” no barrier analysis is
needed when investment analysis is applied.

Step 4. Common practice analysis
Sub-step 4a: Analyze other activities similar to the proposed project activity:

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.14
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 63.7 73.9
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 min tons, Japan — 106.4 min tons, US — 101.0 min tons, Russia — 59.1 min 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

! M.1. Beskhmelnitsyn. Analytical memo on the condition of iron and steel industry in Russia. Bulletin of the RF
Accounting Chamber, #9, 2002. http://www.ach.gov.ru/userfiles/bulletins/11-buleten_doc_files-fl-710.pdf
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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’.

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.

Sub-step 4b: Comparing the proposed project activity to the other similar activities

During execution of Sub-step 4a no similar activities to the proposed project were identified.
Conclusion on Step 4:

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.

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.

! “Expert Ural” #38 (255) http://www.expert.ru/printissues/ural/2006/38/investicionnye_proekty
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Figure B.1 Emission sources located within the project boundary and recorded indirect emissions

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: Project.participant.ru@camcoglobal.com;
o Tel/fax: +7 495 721 2565.
“Camco Carbon Russia Limited”. is a project participant listed in Annex 1.

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


mailto:Project.participant.cn@camcoglobal.com

JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovecee
, ~
Joint Implementation Supervisory Committee page 30

\ C.1.  Starting date of the project:

Project realization starting date: 1" of October of 2002
Project commissioning and start-up date: BF #6 — 7™ of September of 2004;
BF #5 — 26™ of September of 2006.

\ C.2.  Expected operational_lifetime of the project:

15 years (180 months)

\ C.3.  Length of the crediting period:

5 years (60 months): from 01.01.2008 till 31.12.2012
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991

Selection of baseline is made based on the demands of the “Guidance on criteria for baseline setting and monitoring” and given the requirements of

Decision 9/CMP.1, Appendix B “Criteria for baseline setting and monitoring™?.

The project developer used project-specific approach for establishing the monitoring, since among the approved CDM methodologies for baseline and
monitoring there is not a single one that would be associated with the steel-making sector. According to the Guidance on criteria for baseline setting and
monitoring during the monitoring plan setting the project developer can use individual elements of the approved CDM baseline and monitoring methodologies,
as appropriate. When choosing the vintage of data for the “NTMK?” blast furnace shop baseline specific consumption of materials and energy carriers ex-ante
estimation, the developer used the elements of AM0068 Methodology for improved energy efficiency by modifying ferroalloy production facility --- Version 1
(Scope 9: Metal production) in line with approach used during baseline setting in Section B.1.

In the presented project CO, emissions monitoring plan the emissions due to the molten iron production within the project boundary are considered.

BF #1 was shut down on January 7th of 2009. In 2009 BF #1 worked in the cooling regime prior to its shutdown and was operated with very low
efficiency. Therefore the 2009 figures pertaining this BF are not 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 and the consumed amounts of coke, limestone,
natural gas, steam and air blast at BF #1, 4, 5, 6.

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 #1, 4,
5, 6 was used.

Baseline direct CO, emissions are taken from the data on the project molten iron production, which are measured during the monitoring according to the
project scenario, 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.

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.

! Guidance on criteria for baseline setting and monitoring (version 01), JISC

2 Report of the Conference of the parties serving as the meeting of the Parties to the Kyoto Protocol on its first session, held at Montreal from 28 November to 10 December
2005. Decision 9/CMP.1 Guidelines for the implementation of Article 6 of the Kyoto protocol. Appendix B Criteria for baseline setting and monitoring. p.12-13.
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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 0
P-LPeripsy iron production | technical report ton (m) monthly 100% Paper
P2 M BE #1 cok BES . Aggregate of values
-2. M coke BF1 coke operations o from lines in reports
PIY consumption technical report ton (m) monthly 100% Paper “Dry skip coke” and
“Dry coke losses”
P-3. M Limestone BF #1 limestone BFS operations o
BE1PIY consumption technical report ton (m) monthly 100% Paper
Aggregate of values
_ : from lines in reports
P-4. FRngee1ps | BF #1 natural_ BFS operations Thou.m.? (m) monthly 100% Paper “Natural gas” and
v gas consumption | technical report “Natural gas used in
the stove”
P-5. Csteamr 1 BF #1 stegm BFS c_)peratlons Geal (m) monthly 100% Paper
1Y consumption technical report
P-6. Cglastsr1py | BF #1 bla_st air BFS operations Thoum.2 m) monthly 100% Paper
v consumption technical report
BF #1 electricity | BFS operations " 0
P-7.ECgr1pyy consumption technical report kW*hour (m) monthly 100% Paper
Aggregate of values
from lines in reports
_ R “Process oxygen”,
P-8. Coxygensr1 | BF #1 oxygen BFS operations Thou.m.? (m) monthly 100% Paper “High pressure
PIY consumption technical report oxygen” and
“Oxygen for
casthouse work”
P-9. Cwatersr1 | BF #1 recycle BFS operations Thou.m.? (m) monthly 100% Paper
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PJY

water
consumption

technical report

Blast furnace #4

BF #4 molten BFS operations 0
P-10.Perary v iron production | technical report ton (m) monthly 100% Paper
. Aggregate of values
P-11. M coke B | BF #4 coke BFS operations ton (m) monthl 100% Paper from lines in reports
consumption technical report y p “Dry skip coke” and
4PJY “Dry coke losses”
P-12. M |imestone | BF #4 I|m_estone BFS operations ton (m) monthly 100% Paper
BE4PJY consumption technical report
Aggregate of values
_ : from lines in reports
P-13. FRyger4 | BF #4 natural_ BFS operations Thou.m.? (m) monthly 100% Paper “Natural gas” and
PIY gas consumption | technical report “Natural gas used in
the stove”
P-14. Cseampr4 | BF #4 stegm BFS Qperatlons Geal (m) monthly 100% Paper
PIY consumption technical report
P-15. Cpiasters | BF #4 bla_st air BFS operations Thou.m.? (m) monthly 100% Paper
PIY consumption technical report
P-16. ECgr4p; | BF#4 eleptrlcny BFS operations KW*hour (m) monthly 100% Paper
v consumption technical report
Aggregate of values
from lines in reports
_ P “Process oxygen”,
P-17. Cogener | BF #4 oxygen BFS operations Thou.m.? (m) monthly 100% Paper “High pressure
4 PIY consumption technical report oxygen” and
“Oxygen for
casthouse work”
: BF #4 recycle .
P-18. Cwatersrs | | ater BFS operations Thou.m.? (m) monthly 100% Paper
PIY . technical report
consumption
Blast furnace #5
BF #5 molten BFS operations 0
P-19.Pers pav | jron production | technical report ton (m) monthly 100% Paper
P-20 M K i Aggre_gate pf values
-20. M coke Be | BF #5 coke BFS operations ton (m) monthly 100% Paper from lines in reports

5PJY

consumption

technical report

“Dry skip coke” and
“Dry coke losses”
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P-21. M Limestone

BF #5 limestone

BFS operations

0,
BESP)Y consumption technical report ton (m) monthly 100% Paper
Aggregate of values
_ ; from lines in reports
P-22. FRucers | BF #5 natural_ BFP? qpelratlons Thou.m.? (m) monthly 100% Paper “Natural gas” and
PJY gas consumption | technical report “Natural gas used in
the stove”
P-23. Cseamers | BF #5 steam BFS operations Geal (m) monthly 100% Paper
PIY consumption technical report
P-24. Cgiasters | BF #5 bla_st air BFS qperatlons Thou.m.2 (m) monthly 100% Paper
PIY consumption technical report
P-25. ECgrsp; | BF#5 eIe_ctr|C|ty BFS operations KW*hour (m) monthly 100% Paper
v consumption technical report
Aggregate of values
from lines in reports
_ P “Process oxygen”,
P-26. C ouygener | BF #5 oxygen BFS (_)peratlons Thou.m.? (m) monthly 100% Paper “High pressure
5 PJY consumption technical report oxygen” and
“Oxygen for
casthouse work”
BF #5 recycle .
P-27. C water r 5 BFS operations 3 0
ooy water technical report Thou.m. (m) monthly 100% Paper
consumption
Blast furnace #6
BF #6 molten BFS operations 0
P-28. P ers pav | jron production | technical report ton (m) monthly 100% Paper
. Aggregate of values
P-29. M coe e | BF #6 coke BFS operations ton (m) monthl 100% Paber from lines in reports
6PIY consumption technical report y P “Bry skikp cloke” and
“Dry coke losses”
P-30. M Limestone | BF #6 Ilm_estone BFS operations ton (m) monthly 100% Paper
BEGPIY consumption technical report
Aggregate of values
_ : from lines in reports
P-31. FRygers | BF #6 natural_ BFP? (_)pelratlons Thou.m.? (m) monthly 100% Paper “Natural gas” and
PIY gas consumption | technical report “Natural gas used in
the stove”
P-32. Csteamprs | BF #6 steam BFS operations Geal (m) monthly 100% Paper

PJY

consumption

technical report
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P-33. Cgiasters | BF #6 bla_st air BFS operations Thoum.? (m) monthly 100% Paper
PJY consumption technical report
P-34. ECgrgp; | BF #6 ele_ctr|C|ty BFS qperatlons KW*hour (m) monthly 100% Paper
v consumption technical report
Aggregate of values
from lines in reports
_ H “Process oxygen”,
P-35. C oxygensr | BF #6 oxygen BFS operations Thou.m.? (m) monthly 100% Paper “High pressure
6 PIY consumption technical report oxygen” and
“Oxygen for
casthouse work”
: BF #6 recycle .
P-36. CwatereF s | \ater BFS operations Thou.m.? (m) monthly 100% Paper
PIY . technical report
consumption
. Power grids and
Electricity -
P-37. EO ear generation at BF substations kW*hour (m) monthly 100% Paper
PIY operations
#6 TPRT :
technical report
0JSC “NTMK”
Net calorific Passport
value of the (Quality Average value is
P-38.0Qne v natural gas, certificate) of GJ/thou.m.? (m) monthly 100% Paper identified in the
supplied to natural gas from end of the year
“NTMK” the supplier
Standard emission factors, applied for the emissions’ calculation
IPCC Guidelines
Natural gas for National 0 Electronic /
P-39.EFne emission factor | Greenhouse Gas tof CO,/GJ (€) annually 100% paper
Inventories.
Operational
. Guidelines for
Emission factor - .
during power Project Design _
P-40.EFcoz grid generation in the Docum_ents of tof CO/GW- (e annually 100% Electronic /
Joint hour paper
RF energy .
Implementation
system

Projects. Volume
1: General
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guidelines.
Version 2.3.
Ministry of
Economic
Affairs of the
Netherlands.
2004.

2006 IPCC
Guidelines for
National
Greenhouse Gas
P-41. %C Cgrbpn content Inventories. % © annually 100% Electronic /
Limestone in limestone Volume 3. paper
Chapter 4: Metal
Industry
Emissions. p.
4.27

D.1.1.2. Description of formulae used to estimate project emissions (for each gas, source etc.; emissions in units of CO, equivalent):

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:

(D.1) PE v= PE pirect v + PE ingirect v

where PE y — total project CO, emissions, t/year;
PE pirect v — direct project CO, emissions, t/year;
PE ingirect v— 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).
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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 estimated 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.

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 t/t of coking coal SO gens 0.0088
Naphthalene yield from coking coal t/t coking of coal SO Naph 0.0019
Naphthalene carbon content % %C Naph 89.4
Benzol carbon content % %C gen; 89.6
Steam consumption per 1 ton of coke Kcal/t SCsteam Coke 356.33
BFS
Limestone carbon content | % | %C jimestone | 12.0
TPP-steam blower
Specific natural gas consumption for steam 3
generation at TPP-steam blower Thou.m/Geal SCre steam 0.074
Specific steam consumption for air blast 3
production at TPP-steam blower Geal/m SCoteam biast 0.149

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

(D.2) PE pirecty = PE gr1v + PE gray + PE gesy + PE gesy,

where PE gr1y - CO, emissions due to BF #1 operations, t/year;
PE gr4y - CO, emissions due to BF #4 operations, t/year;
PE gr5 v - CO, emissions due to BF #5 operations, t/year;
PE grsy - CO, emissions due to BF #6 operations, t/year.
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Calculation of actual CO, emissions due to “NTMK” BFS operations (PE gk yv) are made by the carbon balance method in the following manner:

(D.3) PEgrx v = PEcoking coal BFxY T PElimestone8F xy + PENnGerxy — 44112 ¢ Couput 8ExPIY
where PE coking coal 8 x Y — Project CO, emissions due to coking coal consumption for molten iron production at BF x, t/year;

PE Limestone BF x Y - Project CO, emissions due to limestone consumption at BF x, t/year;

PE \c g x v — Project CO, emissions due to natural gas consumption for molten iron production at BF X, t;

Coutput 8F x Py - 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.3) are calculated by the following formulae:

(D4) PECoking coal BExy = 44/12 ¢ ( M cokeBEx Py v/ SO coke Coking coal ® %C Coking coal ) )

where M coe BE x P13y — Project BF x coke consumption inclusive of the undersized coke, t/year;
SO Coke coking coal — coke yield from coking coal at “NTMK?, taken from table D.1, %;
%C coxing coal — Carbon content in coking coal, taken from table D.1, %;
x — BF number (#1,4,5,6).

(DS) PE Limestone BFx Y = 44/12¢ (M Limestone BF x Pay * %C Limestone) )

where M Limestone 8F x 3y — BF X limestone consumption, t/year;
%C Limestone — Carbon content in limestone, taken from D.1.1.1, %;
x — BF number (#1,4,5,6).

(D-G) PEngerxY = (FRNG gex Py v + SCne steam * (CSteam BFxP3 ¥ T SCsteam coke * M coke 8 x Ps v + SCsteam Biast * Calast 8F x Py ))' QNG v * EF\G,
where FRyg sr x p; vy — BF X natural gas consumption, including its consumption on the stoves, thou.m3/year;

SChe steam — SPecific natural gas consumption for steam generation at TPP-steam blower according to table D.1, m®/Gcal:
Csteam BF x Ps Y — Project steam consumption at BF x for technological purposes, Geal/year;

SCsteam coke — SPecific steam consumption for coke production, taken from table D.1, Gceallt;

M coke 8F x P13y — BF X project coke consumption inclusive of the undersized coke, t/year;

SCsteam Blast — SPeCific steam consumption for air blast generation taken from table D.1, Gcal m*;

Caiast BE x Py — BF X project air blast consumption, m3/year;

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

EFyc — natural gas emission factor, tons of CO,/GJ;
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x — BF number (#1,4,5,6).

(D.7) Coutput BExpPy Y = Parx pay ® %Cironsrxps + M coerx 3y / SO coke Coking coal ® (SO Naph ° %C Naph F SO genz * %C genz ),
where P gex pyy - BF X molten iron production, t/year;

%Cron BF x P3 v — Carbon content in BF x molten iron, %:;

M coke BEx P3y — BF X project coke consumption inclusive of the undersized coke, t/year;

SO coke coking coal — coke yield from coking coal at “NTMK?”, taken from table D.1, %;

SO naph — Specific naphthalene yield per 1 ton of coking coal, taken from table D.1, t/t;

%C naph — Carbon content in naphthalene, taken from table D.1 data, %;

SO gen; — Specific benzol yield per 1 ton of coking coal, taken from table D.1, t/t;

%C genz - 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.

The PDD includes the calculation of the consumption of electricity for the production of the final CCO — the coke. However, no separate recording of the
electricity spent for the coke gas and its side products generation is done.

As is shown in section B.1, the project realization does not affect the CCO, and the specific consumption of electricity, used for the CCO products
generation, remains constant. Then there will be the reduction of the amount of the produced associated CCO products at BF #5 and #6 as a result of the coke
consumption reduction according to the project scenario. Therefore, the need in the electricity for the production of these products according to the project
scenario will be reduced as compared to the baseline scenario.

Thus, the electricity consumption for the production of the associated CCO products is excluded from the monitoring plan.
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Table D.2
Constants used during “NTMK” project CO, emissions monitoring
Parameter Units Symbol Value
Specific consumption of electricity for coke production kW*hour/t SEC coke 52.2
Specific electricity consumption for oxygen generation
(also includes electricity consumption for nitrogen kW*hour/thou.m? SEC oxygen 629.8
generation)
Specific electricity consumption for the BFS recycle KW*hour/thou.m? SEC yasr 257 4
water supply
Specn‘lt_: electricity consumption for air blast KW*hour/thou.m? SEC piag 459
generation

(D.8) PE ingirect v = ECpyv * EFcoz grid
where ECp;y - total electricity consumption within the project boundary, MWe hour/year.

EFcoz ¢ria — 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
L . tons of
Emission factor for power grids CO,/GW*hr 565 557 550 542 534

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

(D.10) EC pyv=ECgr psy + ECcoke psv + ECoxygen p3vy + ECwater ps v + ECalast ps v = EO 1prTP5 Vs
where ECgr pyy — BF #1,4,5,6 project electricity consumption, MW« hour/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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ECcoe pv - project electricity consumption within the project boundary for coke production, MW« hour/year;

ECoxygen Py v — Project electricity consumption within the project boundary for oxygen generation, MW+ hour/year;

ECwater Py — Project electricity consumption within the project boundary for the supply of BF with recycle water, MW hour/year;
ECsist py v — project electricity consumption within the project boundary for blast air generation, MW« hour/year;

ECqerr py v — project electricity generation at BF #6 TPRT, MWe hour/year.

Project electricity consumption at the “NTMK” BFS (ECgr p;v) is calculated at the total consumption of electricity within the project boundary:

(D.11) ECgrpy y =ECgripsy + ECerapiy + ECeespyy + ECere pav

where ECgr;1 pyy — project BF #1 electricity consumption, MW+ hour/year;
ECgr4 pyy — project BF #4 electricity consumption, MWe hour/year;
ECgrs pyy — project BF #5 electricity consumption, MWe hour/year;
ECgre pyy — project BF #6 electricity consumption, MW« hour/year.

Project electricity consumption for coke production (ECcqe py v) is calculated as follows:

(D.12) ECcoke p3v = (M cokegr1 pay + M coesra pay + M coke BEspay + M coke Bropav) * SEC coke
where M coesr1 p3 v — Project BF #1 coke consumption inclusive of the undersized coke, t/year;
M coe BE4 Py Y — Project BF #4 coke consumption inclusive of the undersized coke, t/year;
M coke BE5 Py v — Project BF #5 coke consumption inclusive of the undersized coke, t/year;
M coe BE6 Py v — Project BF #6 coke consumption inclusive of the undersized coke, t/year;
SECcqke — 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 (ECoyygen pyv) is calculated as follows:
(D.13) ECoxygen p3y = (C oxygenBr1 P3y + Coxygenra Py + Coxygensrs pay + Coxygen Br6 P3 v) * SEC oxygen,
where Cowgensr1 poy — project BF #1 total oxygen consumption, thou.m 3/year;

C oxygenBF2 Psy — Project BF #4 total oxygen consumption, thou.m %lyear;

C oxygenBF s Py — Project BF #5 total oxygen consumption, thou.m */year;

C oxygen 86 P2 Y— Project BF #6 total oxygen consumption, thou.m*year;

SECoyygen — Specific electricity consumption for oxygen generation (table D), MW+ hour/thou.m?.

Power consumption for the BFS supply with recycle water (EC waer s pyy ) IS calculated as follows:

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

UNFOC
~

Joint Implementation Supervisory Committee

(D.14) ECwater psy = (Cwatersr1 ps v + Cwatersra p3 v+ Cwatersrs ps v+ Cwaterers pay) * SEC water,
where Cwaersr1pyy — Project BF #1 recycle water consumption, thou.m3/year;
Cwatersrapyy — project BF #4 recycle water consumption, thou.m3/year;
Cwaersrs psy — Project BF #5 recycle water consumption, thou.m*/year;
Cwaerers psy — Project BF #6 recycle water consumption, thou.m®/year;
SEC wawer — Specific electricity consumption for the BFS recycle water supply (table D.2), MW« hour/thou.m®.

Electricity consumption for the air blast generation (ECgiast py v) is calculated as follows:

(D.15) ECagast ps v = (Caiaster1ps v + Chiasteraps v + Chiaster 5,3 v + Criaster s pay) * SEC giast,
where Cgiastgr1 3y — Project BF #1 air blast consumption, thou.m 3/year;

CxiastBr 4 P v — project BF #4 air blast consumption, thou.m 3/year;
Caiaster 5 P3 v — Project BF #5 air blast consumption, thou.m %/year;
Chiastr 5 Py v — project BF #6 air blast consumption, thou.m 3/year;
SEC a1t — Specific electricity consumption for air blast generation (table D.2), MWshour/thou.m®.

page 42

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 BFS operations 0 .
P-1.Pgripsy iron production technical report ton (m) monthly 100% Electronic
BF #4 molten BFS operations 0 .
P-10. P gea4 p3v iron production technical report ton (m) monthly 100% Electronic
BF #5 molten BFS operations 0 .
P-19. P ges5 py vy iron production technical report ton (m) monthly 100% Electronic
P-28. P ges py vy BF #6 molten BFS operations ton (m) monthly 100% Electronic

iron production

technical report
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Net calorific Passport
value of the (Quality Electronic / Average value is
P-38. Qng ey natural gas, certificate) of GJ/thou.m.? (m) monthly 100% identified in the
supplied to natural gas from paper end of the year
“NTMK” the supplier
IPCC Guidelines
PIEF | amissonfacor | Gresnhouse Gas | 10 €040 © annually 100% e
Inventories.
Operational
Guidelines for
Project Design
Documents of
Joint
Emission factor Implementation
during power Projects. Volume .
P-40.EF o2 grid generation in the 1: General tof igS/rGW- (e) annually 100% EIeC;r(;nr'C/
RF energy guidelines. Pap
system Version 2.3.
Ministry of
Economic Affairs
of the
Netherlands.
2004,
2006 IPCC
Guidelines for
National
Greenhouse Gas
P-41. %C _Car_bon content Inventories. % © annually 100% Electronic /
Limestone in limestone Volume 3. paper
Chapter 4: Metal
Industry
Emissions. p.
4.27
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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;

(D16) BE Yy = BE Direct Y + BE Indirect Y

where BE y - total baseline CO, emissions, t/year;
BE pirect v — baseline direct CO, emissions, t/year;
BE |ngirect v — baseline indirect CO, emissions, t/year.

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,

measured during the monitoring according to the project scenario. 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.17) PeexsLy = (Peripsy + Perapsv + Paeseay + Perepav) * Pee x /() Peris)
where Pgr 1 pyy — BF #1 project molten iron production, t/year;
Pgr4pyy — BF #4 project molten iron production, t/year;
Pgrspyy — BF #5 project molten iron production, t/year;
Pgrepyy - BF #6 project molten iron production, t/year;
Pse x — average production for each BF (##1-5) in 2001-2003 according to table B.7, t/year;

> Pgr 15— 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.4. 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.18) BE pirecty = . (BE B x ),

where BE grx v - CO, emissions due to the operations of BF x, t/year;
X — BF number (##1-5).
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CO, emissions due to the operations of each of the BF are calculated as follows:

(D.19) BE grx v = BEoking coal BFx ¥ + BELimestone BFx v + BEngsrxy — 44/12 ¢ Couput BEXBLY
where BE coking coal 8F x v — Daseline CO, emissions due to the consumption of coking coal for molten iron production, t/year;

BE Limestone BF x Yy — Daseline CO, emissions due to the limestone consumption by BF x, t/year;

BE nc sr x v — baseline CO, emissions due to due to natural gas consumption for molten iron production at BF x, t/year;

Coutput BF x 8L Y - 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).

Variables participating in the equation (D.19), are calculated by the following formulae:

(D.20) BECoking coalBrxy = 44/12+ SC coreBrx 8L * Per xBLY * %C Coking coal 1 SO coke Coking coal »
where SC e e x 8L Y — Specific consumption of coke at BF x inclusive of the undersized coke, (table B.3), t/t;
Psr x 8Ly — baseline molten iron production at BF x, t/year;
%C coking coal — Carbon content in coking coal, taken from table D.1 data, %;
SO coke coking coal — coke yield from coking coal at “NTMK?”, taken from table D.1 data, %;
x — BF number (##1-5).

(D-Zl) BE Limestone BE xy = 44/12¢ (SC limestone BF X BL * Per x 8Ly * 20C Iimestone)y

where SC jimestone BF x 8L v — baseline specific limestone consumption at BF x (table B.3), t/t;
Psr x 8Ly — baseline molten iron production at BF x, t/year;
%C |imestone — Carbon content in limestone taken from D.1.1.3 data, %;
x — BF number (##1-5).

(D-22) BENGerxY = (SFRNG BFxBLY T SCne steam * (SCsteam BF x BL T SCsteam coke * SC coke BF X BL Y+ SCsteam slast® SChalast 8 x 8L Y))* Par x 8Ly * Ong v * EFne
where SFRyc sF x 5Ly — baseline specific consumption of natural gas at BF x (table B.3), thou.m®/t;

SChe steam — SPecific consumption of natural gas for steam generation at TPP-steam blower, taken from table D.1 data, thou.m®/Gcal;

SCsteam &F x 8L Y — SPecific consumption of steam at BF x for technological purposes calculated in section B.1, Gcallt;

SCsieam coke — Daseline specific consumption of steam for coke production, taken from table D.1 data, Gcallt;

SC .oke BE x BL Y — baseline specific consumption of coke at BF x inclusive of the undersized coke (table B.3), t/t;

SCsieam Blast — SPeCific steam consumption for generation of blast air, taken from table D.1 data, Geal/m®:
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SChiast F x 5L v — baseline specific blast air consumption at BF x (table D.1), m*/t;
Pzse x 8Ly — BF x baseline molten iron production, t/year;

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

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

x — BF number (##1-5).

(D-23) Coutput BFxBLY = PerxBLY® (%Clron BexBLY + SC cokeBEx BLY / SO Coke Coking coal ® (SO Naph ® %C Naph T SO genz * %C genz )),
where P grx gLy - baseline molten iron production at BF x, t/year;

%C\ron BF x BL Y — Daseline carbon content in molten iron of BF x (table B.3), %;

SC coke BE x BL Y — baseline specific coke consumption at BF x inclusive of the undersized coke (table B.3), t/t;

SO Coke coking coal — coke yield from coking coal at “NTMK?”, taken from table D.1 data, %;

SO naph — specific naphthalene yield per 1 ton of coking coal, taken from table D.1 data, t/t;

%C naph — carbon content in naphthalene, taken from table D.1 data, %;

SO gen; — Specific benzol yield per 1 ton of coking coal, taken from table D.1 data, t/t;

%C gen; - Ccarbon 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 indirect v), are calculated in the same manner as the project scenario:

(D.24) BE \ngirect v = ECgLvy * EFcoz grid |
where ECg, v - total electricity consumption within the project boundary, MWe hour/year.
EFcoz 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.25) EC gLy =ECgr s v + ECcoke LY + ECoxygen 8L v + ECwater 8Ly + EChiast BLY
where ECgr 5y — BF baseline electricity consumption within the project boundary, MWe hour/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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ECcoke 5Ly — baseline electricity consumption within the project boundary for coke production, MWe hour/year;

ECoxygen 5L v — baseline electricity consumption within the project boundary for oxygen generation, MWe hour/year;

ECwater Ly — baseline electricity consumption within the project boundary for BF supply with recycle water, MW+ hour/year;
ECsist 5Ly — baseline electricity consumption within the project boundary for blast air generation, MW« hour/year.

“NTMK” baseline electricity consumption in the BFS (ECgr gL v) is calculated as follows:

(D.26) ECgroLy =2 (PerxaLy *SECerxBLY),
where Pgr vg v — BF X baseline molten iron production, calculated by formula D.18, t/year;

SECgr xeLy — BF x baseline specific electricity consumption (table B.4), MW« hour/t;
x — BF number (##1-5).

Baseline electricity consumption for coke production (ECcoke gL v) iS Calculated as follows:

(D-27) ECcokeBLY = Z (P BExBL ¥ * SC coke BF X BLY ) * SEC cokes
where PgrysLy — BF x baseline molten iron production, calculated by formula D.18, t/year;

SC cokeBFx BLY — BF X baseline specific coke consumption (table B.4), t/t;
SECcoke — 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 (ECoyygen &L v) IS calculated as follows:

(D-28) ECOxygen sy =2, (PeryeLy *SC Oxygen BF X BL ) *SEC Oxygen»

where Pge gL y— baseline BF x molten iron production, calculated by formula D.18, t/year;
SC oxgenBrx BLY — BF X baseline specific oxygen consumption (table B.4), thou.m. St
SECoxygen — 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 (ECwatr 5L v ) IS calculated as follows:

(D-29) ECwater 8L v :Z (P BFx BLY * SC water BF x BL ) * SEC water,
where PgrysLy — BF x baseline molten iron production, calculated by formula D.18, t/year;

SC waer 8r x 8Ly — BF X baseline specific water consumption (table B.4), thou.m%/t;
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SEC water — 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 (ECgiast gL v) iS calculated as follows:
(D.30) EChiastaLy =2, (PerxsL vy * SCaiasterx 6L ) * SEC gasts
where Pgr xeLy — BF x baseline molten iron production, calculated by formula D.18 t/year;
SCaisteex 8Ly — BF X baseline specific air Blast consumption (table B.4), thou.m®/t;
SEC giast - Specific electricity consumption for Blast air generation (table D.2), MW hour/thou. m?;
x — BF number (##1-5).
| 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)

reductions in units of CO, equivalent):

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

Not applicable.

Not applicable.
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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 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.)

D.1.3.2. Description of formulae used to estimate leakage (for each gas, source etc.; emissions in units of CO, equivalent):

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

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:

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 ovioee
, ~
Joint Implementation Supervisory Committee page 50

— 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 Russian
Federation regulations, federal laws #7-FL dd. 10.01.2002 ”Envoronmental Law” and #174-FL dd. 23.11.1995 on the “Ecological expertise” (with amendments
dd. 18.12.2006). 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”.

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 (prepared according to the resolution of the Russian State Statistical Committee dd. July 27" of 2001 # 53
"On the establishment of the statistical tools for the arrangement of statistical monitoring ove the environment and agriculture *);

— 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. (prepared according to the resolution of the Russian State Statistical
Committee dd. November 13" of 2000 # 110 "On the establishment of statistical tools for the arrangement by the MNR of Russia of the statistical
monitoring over the mineral reserves, geologic exploration operations and their funding, use of water and the accrued payments for environmental
contamination”);

— 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 (prepared according to the resolution of the Russian State
Statistical Committee dd. January 17" of 2005 #1 “The order of filling out and submission of the form of federal statistical monitoring N 2-TP
(wastes)).
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D.2. Quality control (QC) and gquality 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)

ID number)

P-1.P BF1PJ Y

P-10. P grapy v
P-19. P grspy v
P-28. P gr6 py v

Low

Molten iron production is measured at the wagon weighbridge VESTO-SD20, AVP-VP-SD. Weighbridge is
calibrated by employees of “NTMK " Process Automation Shop. Weighbridge is calibrated once in 12 months.

P-2. M coke BF1PJ Y
P-3. M limestone BF1PJ Y
P-11. M coke BF4PJ Y

P-12. M limestone BF 4 PJ Y
P-20. M coke BF5PI ¥

P-21. M limestone BF5P3 Y
P-29. M coke BEGPI v

P-30. M limestone BF 6 PJ Y

Low

Consumption of materials is measured at the hopper-type scales.
The metering unit is calibrated by employees of “NTMK” Process Automation Shop. Weighbridge is calibrated
once in 12 months.

P-4. I:RNG BF1PJY

P-5. CSteam BF1PJY
P-6. CBIast BF1PJ Y
P-13. I:RNG BF4PJY
P-14. CSteam BF4PJ Y
P-15. CBlalst BF4PJ Y
P-22. I:RNG BF5PJY
P-23. CSteam BF5PJ Y
P-24. CBlalst BF5PJ Y
P-31. l:RNG BFG6PJ Y
P-32. CSteam BF6PJ Y

P-33. CBIast BF6PJ Y

Low

Consumption of natural gas, steam and blast air is measured by the SITRANS transformer.
The metering devices are calibrated by employees of “NTMK” Process Automation Shop. Calibration frequency is
once in 12...36 months depending on the meter type.

P-7.ECgrips v

P-16. ECgraps v
P-25. ECgrspy v
P-34. ECgrepy v

Low

Consumption of electricity is measured by electricity meters SAZU-1670M, SR4U-1673MB and SET-4TMO2.2.
Meters are calibrated by employees of “NTMK ” central electrotechnical laboratory. Calibration frequency of
SAZU-1670M and SR4U-1673MB is once in 48 months, SET-4TMO2.2 — once in 120 months.

P-8.C OxygenBF 1 PJ Y

P-17.C Oxygen BF4PJ Y
P-26.C Oxygen BF 5 PJ Y
P-35.C Oxygen BF 6 PJ Y

Low

Oxygen consumption is measured by thermal energy flow meter IM-2300.
The metering unit is calibrated by employees of “NTMK” Process Automation Shop. Calibration frequency - once
in 12...36 months depending on the meter type.

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 ovree
~
Joint Implementation Supervisory Committee page 52
E:iécévater BFLPIY Water consumption is measured by an orifice and a transformer of pressure differential. The metering unit is
¢ 7 Water BE4P) Y Low calibrated by employees of “NTMK” Process Automation Shop. Calibration fiequency of the orifice is 60 months,

P-27. CWater BF5 PJ Y

transformerof pressure differential —12...36 months, depending on the meter type.
P-36.C Water BE6 PJ Y

PTRT electricity generation is measured by electricity meter SET-4TM #08051487. The meter is calibrated by

P-37. BO rrres v Low employees of “NTMK” Process Automation Shop. Calibration frequency — 60 months.

P-38. Qney Low Lower heating values are monthly provided to “NTMK” Chief Power Engineer Office from natural gas supplier
P-39.EFve Standard emission factors are estimated annually with the use of the latest versions of documents, presented as data
P'40.EFc02 grid Low

sources in table D.1.1.3

P-41. %C | imestone

Information on the required calibration date of the meters, listed in table D.2, is reflected in the plants’ automated system SAPR-3.

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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Figure D.1. Diagram of CO, emissions monitoring system at “NTMK”
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10.
11.

12.

13.

14.
15.

16.
17.

Stages of CO, emissions monitoring at “NTMK”:

Data on BFS molten iron production and 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”).

The BFS primary accounting department economist downloads data on monthly molten iron production and coke and limestone consumption from the
BFS database.

Based on the readings of natural gas flowmeters, installed at BFS, the automatic system of energy carriers’ registering (“Monitoring of current
activities™) establishes the values of BFS natural gas consumption per day.

Process Automation Shop recording group establish the values of BFS consumption of natural gas per month.

Specialists of the Chief Power Engineer Office and gas shop generate technical reports on the “NTMK” monthly natural gas consumption.

Based on the readings of oxygen, blast air and water flowmeters, installed at BFS, the automated BS system generates data on the daily consumption of
oxygen, blast air and water.

Process Automation Shop recording group establish the values of BFS consumption of oxygen, blast air and water per month.

Specialists of oxygen shop, TPP-steam blower ans water supply shop generate technical reports on the “NTMK” monthly consumption ofoxygen, blast
air and water.

Based on the BFS 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 BFS electricity consumption and TPRT electricity generation per month.

Based on the data acquired in p. 9, the Grids and Substations Shop specialists prepare monthly technical report on the “NTMK” electricity consumption.
The “NTMK-Energo” CPEO audits “NTMK?” electricity consumption monthly technical report and submits the data to the Process Automation Shop
registering group.

Based on the data acquired in pp. 2, 5, 8 and 11 the BFS primary accounting department economist forms data for drafting monthly BFS operations
technical report submits it to the BFS chief economist.

The BFS economist prepares monthly technical report on the BFS operations. The report is subject to justification with the “NTMK” Operations
Director.

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

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”.

Camco specialists estimate the standard emission factors of CO, (P.39-41), using the latest versions of data sources specified in section D.1.1.3.

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”.
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| 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: Project.participant.ru@camcoglobal.com;
= Tel/fax: +7 495 721 2565.

“Camco Carbon Russia Limited” is a project participant listed in Annex 1.
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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:
o Flows coming into the project boundary:
— Coking coal,
— Natural gas;
— Electricity (considered during indirect emissions’ calculation);
— Limestone;
o Flows leaving the project boundary:
— Molten iron;
— By-products of coal coking.

Project direct CO, emissions

Project molten iron production and consumption of materials, fuel and energy carriers at BF
##1,4,5 and 6 are taken as is shown in section B.1 of this document.

BF ##1,4,5 and 6 performance figures for 2008 are taken from the shop operations’ report 2008
rozxa. In compliance with the approach, presented in section B1, in 2009-2011 the molten iron will be
produced only at the BF #5 and #6 of the “NTMK” BFS. The ex-ante “NTMK” BF #5 and #6 project
consumption of materials, fuel and energy carriers for 2009-2012 are taken from the average annual
performance values in 2006-2008

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 4.61 0 0 0 0
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kg/t 484 0 0 0 0
Natural gas consumption m3t 90 0 0 0 0
Limestone consumption kgt 14 0 0 0 0
Steam consumption Geallt 0.039 0 0 0 0
Blast air consumption mft 1365 0 0 0 0
Blast furnace #4
Molten iron production tlyear 866 257 0 0 0 0
Carbon content in molten iron %, weight 4.68 0 0 0 0
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kglt 544 0 0 0 0
Natural gas consumption mt 81 0 0 0 0
Limestone consumption kgt 19 0 0 0 0
Steam consumption Gcallt 0.037 0 0 0 0
Blast air consumption m3/t 1487 0 0 0 0
Blast furnace #5
Molten iron production t/year 1739357 2154000 2266000 | 2300000 | 2340000
Carbon content in molten iron %, weight 4.74 4.78 4.78 4.78 4.78
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kg/t 461 444 444 444 444
Natural gas consumption mft 116 134 134 134 134
Limestone consumption kgft 61 61 61 61 61
Steam consumption Gcallt 0.036 0.042 0.042 0.042 0.042
Blast air consumption mft 1121 1166 1166 1166 1166
Blast furnace #6
Molten iron production tlyear 1464722 2086000 | 2230000 | 2250000 | 2340000
Carbon content in molten iron %, weight 4.75 4.72 4.72 4.72 4.72
Specific consumption of fuel, materials
and energy carriers per 1 ton of molten
iron
Coke consumption kgft 460 445 445 445 445
Natural gas consumption mft 106 128 128 128 128
Limestone consumption kgl/t 63 62 62 62 62
Steam consumption Geallt 0.036 0.044 0.044 0.044 0.044
Blast air consumption mt 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) Cpyy=Peripsy *SC gr1psy + Parapsy *SC gra psy + Perspyy * SC ges pyv +
+Pgrspiv*SCsrs pav
where Pgr1pyy — BF #1 project molten iron production (table E.1), t/year;

SCgripsy — BF #1 specific consumption of fuel, materials and energy carriers (table E.1),
kg (m®, Geal)/t;

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

SCerapsy — BF #4 specific consumption of fuel, materials and energy carriers (table
E.1), kg (m®, Geal)/t;

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

SCgrspyy — BF #5 specific consumption of fuel, materials and energy carriers (table E.1),
kg (m®, Geal)/t;

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

SCsrspyy_ 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 4 240 000 4 496 000 4 550 000 4 680 000
Coke consumption tlyear 2303 444 1885 364 1999 209 2023 217 2081 040
Natural gas consumption thou,m3/year 493 500 556 362 589 839 596 967 613 860
Limestone consumption tlyear 225 152 261 421 277 229 280 550 288 600
Steam consumption Gcallyear 176 131 181 557 192 549 194 850 200 460
Blast ait consumption thou.m®lyear 6 140 415 5117651 5428 157 5492783 5651 880

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

(E.2) PE coking coal ¥ = 44112 * Mcoke pav /SO Coking Coal Coke ® %C Coking Coal »
where Mcoe p3y - project coke consumption (table E.2), t/year;

SO coking coal coke — SPeCITic yield of coke from coking coal, determined in section B.1 of the
project documentation (table B.5), 74.92%;

%C coking coal — Mass fraction of carbon in coking coal determined in section B.1 of the
project documentation (table B.5), 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 tlyear 2303 444 1885 364 1999 209 2023 217 2081 040
Coking coal consumption tlyear 3074538 2516 503 2 668 459 2700 503 2777 683
€O emissions due to coking coal tons of 6786531 | 5554761| 5890178| 5960910 6131272
consumption CO,/year
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Project emissions of CO, due to limestone consumption are calculated as follows:

(E3) PE imestone y = 44112 ¢ M imestone psy * %0C Limestones
where M |imestone 3y - Project annual limestone consumption (table E.2), t/year.

%C Limestone — 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 tlyear 225152 261 421 277 229 280 550 288 600
co. emlss.lons due to limestone tons of 99 067 115 025 121 981 123 442 126 984
consumption CO,/year

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 -
o It is blown into the blast furnaces in order to save the coke for molten iron
production,
o ltis fed into the stoves to increase the blast air temperature;
e At the TPP-steam blower for the generation of steam -
o used for the BFS process needs;
o used in the coke-chemical operations;
o used for generation of blast air at the air blowers.

The amount of TPP-steam blower steam consumed within the project boundary (Csieam pa v) iS
calculated by the formula:

(E.4) Csteamps v = Csteamerpa vy + SCsteam coke * M cokeps ¥ + SCsteam glast * Chlast P1 v»
where Csieam sr ps v — Project steam consumption at the BFS (table E.2), Gcal/year;

SCsteam coke — SPECific steam consumption for coke production, accepted according to Table
B.5 data at the level of 356.3 Kcal/t of coke;

M coke 3y — Project coke consumption in the BFS (table E.2), t/year;

SCsteam Blast — SPeCific steam consumption for blast air production, determined according to
Table B.6 data at 0.149 Gcal/thou.m®:;

Caiast Py —project BFS blast air consumption (table E.2), m3/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.

12006 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 176 131 181 557 192 549 194 850 200 460
Coke consumprion tlyear 2303444 1885 364 1999 209 2023217 2081 040
Steam consumption in the CCO Geallyear 820 794 671818 712 385 720 940 741544
operations
Blast air consumption thou.m®lyear 6 140 415 5117651 5428 157 5492783 5651 880
Steam consumption at TPP-steam | oo 914 922 762 530 808 795 818 425 842 130
blower for blast air production
Total steam consumption within the Geallyear 1911847 | 1615905| 1713720| 1734214 1784134
project boundaries

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

(E5) I:RNG PIY = I:RNG BrPJY T SCNG Steam ® CSteam PJ Y
where FRyg g py v — Project natural gas consumption in the BFS (table E.2), m®/year;
Csweampyy - Project steam consumption within the project boundary (table E.5), Gcallyear;
SChe steam — SPecific natural gas consumption for steam production, determined according
to Table B.6 data 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_m3/year 493 500 556 362 589 839 596 967 613 860
TPP-steam blower natural gas 3
consumption for steam generation thou.m*/year 141 477 119 577 126 816 128 332 132 026
Total natural gas consumption within 3
the project boundaries thou.m>/year 634 977 675 939 716 655 725 299 745 886

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

(E.6) PEne = FRnG pav * EFnG ,
where FRys py v — annual project natural gas consumption within the project boundary, (table
E.6), thou.m®/year;

EFyc - 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. VVolume 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.8.

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 3
project boundaries thou.m®lyear 634 977 675 939 716 655 725 299 745 886
€O emissions due to natural gas tons of 1183549 | 1250900 | 1335792| 1351902 1390276
consumption CO,/year

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) C output PJY =C outpu} Iron PJY +C output Cokir_lg r_)rodur:‘t PJY, .
where C ouputiron Py v - Weight of carbon remaining in molten iron, t/year;

C output Coking product 3 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:

(E.8) Coutputlron piv= 2. (Peexpsy * %6Ciron F x P Y)

where P grx pyy— BF X project molten iron production (table E.1), t/year;
%C 1on BEX P3Y — Project mass fraction of carbon in BF x molten iron, %;
x — BF number (#1,4,5,6).

(E9) C output Coking product PJ Y = M coke pav/ SO coke Coking coal '(SO Naph ° %C Naph t SO gen; * %C Benz),
where Mcoe pyy - project coke consumption (table E.2), t/year;

SO Coke coking coal — “NTMK?” coke yield from coking coal according to table B.5 data, %;

SO napn — specific naphthalene yield per 1 ton of coking coal according to table B.5 data,
th;

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

SO gen; — Specific yield of benzol per 1 ton of coking coal, determined by table B.5 data,
th;

%C gen; — Carbon content in benzol, determined by table B.5 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 tlyear 33964 - - - -
Blast furnace #2 tlyear - - - - -
Blast furnace #3 tlyear - - - - -
Blast furnace #4 tlyear 40 541 - - - -
Blast furnace #5 tlyear 82 446 103 033 108 390 110 017 111 930
Blast furnace #6 tlyear 69 574 98 459 105 256 106 200 110 448
Total weight of carbon remaining in tiyear 226 525 201 492 213 646 216 217 222378
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 tlyear 3074538 2516 503 2 668 459 2 700 503 2777 683
Coking products yield
Benzol t/year 26 953 22 061 23393 23674 24 351
Naphthalene tlyear 5842 4781 5070 5131 5278
Weight of carbon remaining in benzol tlyear 24 141 19 760 20 953 21204 21810
Weight of carbon remaining in tlyear 5224 4276 4534 4589 4720
naphthalene
Total weight of carbon remaining in the tiyear 29 366 24036 25 487 25793 26 530
CCO by-products
Table E.11
Project weight of carbon remaining in the products
Parameter Unit 2008 2009 2010 2011 2012
x‘(’;’ght of carbon remaining in molten tlyear 226 525 201 492 213646 216 217 222378
Weight of carbon remaining in coking tiyear 29 366 24036 25 487 25793 26 530
products
Total weight of carbon remaining in tlyear 255 890 225 528 239133 242 010 248 908

coking products

Project CO, emissions are calculated in the following way:

(E].O) PE DirectY = PECoking coaly + PELimestone y+ PE NGY — 44/12 » Coutput PJ Y

where PE coing coal v — Project emissions of CO, due to coking coal consumption within the

project boundary, t/year;

PE Limestone Y — Project CO, emissions due to limestone consumption within the project

boundary, t/year;

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

boundary, t/year;

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

table E.12.
Table E.12
Project direct CO, emissions
Parameter Unit 2008 2009 2010 2011 2012
CO, emissions due to coking coal tons of CO,lyear| 6786531| 5554761 5890178 | 5960910 6131272
consumption
CO, emissions due to limestone tons of CO,/year 99 067 115 025 121 981 123 442 126 984
consumption
CO, emissions due to natural gas tons of CO,lyear| 1183549 | 1250900 1335792 1351902 1390276
Consumptlon
Weight of carbon remaining in the
project products in tons of CO, tons of CO,/year -938 264 -826 936 -876 823 -887 369 -912 664
equivalent
i issi ithi t f
Total direct emissions within the ons o 7130882 | 6102750 | 6471128| 6548885| 6735868
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:

o 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.

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.
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Table E.13
BFS project performance indicators
Parameter Unit 2008 . 2009r. 2010r. 2011 . 2012r.
Blast furnace #1
Electricity consumption kW*hr/t 10.0 - -
Oxygen consumption m3t 69.0 - -
Recycle water consumption m3t 14.0 - -
Blast furnace #4
Electricity consumption kW*hr/t 9.0 - -
Oxygen consumption mit 71.0 - -
Recycle water consumption m3it 16.0 - -
Blast furnace #5
Electricity consumption kW*hr/t 23.0 23.0 23.0 23.0 23.0
Oxygen consumption mt 77.0 73.3 73.3 73.3 73.3
Recycle water consumption meit 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 mt 43.0 56.3 56.3 56.3 56.3
Recycle water consumption mehit 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

Total annual project consumption of electricity, oxygen and recycle water is calculated by the
following equation:

(E.11) C pyy =Psr1psy *SC gr1psv + Parapsy * SC gra pav + Parspyy * SC ges pyy +
+Pgrspiv *SC ars pav
where Pgr1pyv— BF #1 project molten iron production (table E.1), t/year;

SC gr 1 p3 vy — BF #1 specific consumption of electricity, oxygen and recycle water (table
E.13), kWe hour (m°) /t;

P gr4pyv— BF #5 project molten iron production (table E.1), t/year;

SC gr 4 p3 vy — BF #5 specific consumption of electricity, oxygen and recycle water (table
E.13), kW hour (m®) /t;

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

SC g 5 p; vy — BF #5 specific consumption of electricity, oxygen and recycle water (table
E.13), kW« hour (m°) /t;

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

SC gr 6 py v - 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 tprrrivy =P srs pavy * SEO tprrpsv ,
where Pgrgpyy — BF #6 project molten iron production (table E.1), t/year;
SEO 1pr7 py v — Specific generation of electricity by BF #6 TPRT per 1 ton of molten iron
(table E.13), kWe+hour/t.

Calculation results of annual project consumption of electricity, oxygen and recycle water and
electricity generation by TPRT are presented in table E.14.
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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 85928 94 043 99 691 100 900 103 740
Oxygen consumption thou.m?® Ilyear 309 253 275471 291 797 295 417 303 420
Recycle water consumption thou.m?® Iyear 73 975 57 947 61 445 62 183 63 960
Electricity generation at the TPRT-12 MW*hr/year 32539 46 341 49 540 49 984 51983

Project electricity consumption for coke production is calculated as follows:
(E13) ECcoke psvy =M cokerav * SEC coke,
where M cqe pyy — BFS project coke consumption (table E.2), t/year;
SEC coke — Specific electricity consumption for coke production, established according to
table B.5 data 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.

Table E.15
Project electricity consumption for coke production
Parameter Unit 2008 2009 2010 2011 2012

Coke consumption during blast furnace tiyear 2303444 | 1885364| 1999209| 2023217| 2081040
operatlons
Electricity consumption during CCO MW*hr/ton 0.0522 0.0522 0.0522 0.0522 0.0522
Electricity consumption for coke MW*hriyear 120 317 98 479 104 425 105 679 108 700
production

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

(E-l4) ECOxygen PIY = C Oxygen PJY +SEC Oxygens
where C oyygen psy— BFS 0Xxygen consumption according to table E.14 data, thou.m*/year;

SEC oxygen — Specific electricity consumption for oxygen generation calculated in table B.5
according to the “NMTK” oxygen generation data (Table B.6) — 629.8 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,m3/year 309 253 275471 291 797 295 417 303 420
Specific electricity consumption for
oxygen generation at the air separation | MW*hr/thou.m® 0.6298 0.6298 0.6298 0.6298 0.6298
plant
Electricity consumption for oxygen MW*hr/year 194 768 173 492 183 774 186 053 191 094
generation at the air separation plant

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

(E15) ECwater psy = C water ps v * SEC water,
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where Cwaer p3y - BFS water consumption according to table E.14 data, thou.m3/year;
SEC waer — Specific electricity consumption for the BFS water supply according to the
Table B.6 data — 257.4 kW+hour/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,m3/year 73975 57 947 61 445 62 183 63 960
Specific electricity consumption for BF . 3
supply with recycle water MW*hr/thou.m 0.257 0.257 0.257 0.257 0.257
Electricity consumption for BF supply |\ yupear 19 044 14917 15818 16 008 16 465
with recycle water

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

(E.16) EC py y = ECgr psv + ECcoke pay + ECoxygen psv + ECwater p3 v = EO1prrps v
where ECgr pyy — project electricity consumption at blast furnaces within the project boundary
(table E.14), MW« hour/year;

ECcoe p1 v — Project electricity consumption for coke production within the project
boundary (table E.15), MW+ hour/year;

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

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

EO+prt 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 85928 94 043 99 691 100 900 103 740
Electricity consumption for coke

) MW*hr/year 120 317 98 479 104 425 105 679 108 700
production
Electricity consumption for oxygen MW *hriyear 194 768 173 492 183 774 186 053 191 094
generation at the air separation plant
Electricity consumption for BF SUpply |\ wp ey 19 044 14917 15818 16 008 16 465
with recycle water
Electricity generation at the TPRT MW*hr/year -32 539 -46 341 -49 540 -49 984 -51 983
Total electricity consumption within the
project boundaries minus the electricity | MW*hr/year 387 517 334 591 354 169 358 657 368 016
generated at the TPRT
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Annual project CO, emissions during electricity generation at the RF power grids, consumed for

molten iron production within the project boundary (PE jngirect v) iS Calculated as follows:

(E.17) PE ingirect v = ECpyy * EFcoz grids
where ECp; v — total electricity consumption within the project boundary, given the electricity
generation at the TPRT, MW<hour/year.

EFcoz ¢ria — 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.

Table E.19
Project indirect CO, emissions
Parameter Unit 2008 2009 2010 2011 2012
Electricity consumption within the MW*hriyear 387 517 334 591 354 169 358 657 368016
project boundaries
o tons of
Power grids' emission factor CO./MW*hr 0.565 0.557 0.550 0.542 0.534
2
Indirect emissions within the project tons of 218 947 186 367 194793 194 392 196 520
boundaries CO,/year

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

direct and indirect emissions.

(E'18) PE Y= PE Directy T PE Indirect Y»
where PE pirecty — project direct CO, emissions, t/year;
PE ingirect v— 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 CO,/year 7 130 882 6 102 750 6471128 6 548 885 6735868 | 32989513
Indirect emissions tons of CO,/year 218 947 186 367 194 793 194 392 196 520 991 019
tons of
Total 7 349 829 6289 117 6 665 921 6 743 277 6 932 388 33980 532
CO,lyear
\ E.2.  Estimated leakage:

No leakages as per the project

|E3. ThesumofE.l and E.2.:
Table E.21
Total project CO, emissions
. Total for
Parameter Unit 2008 2009 2010 2011 2012 2008-2012
Total project CO2 emissions tons of CO,/year 7 349 829 6289 117 6 665 921 6 743 277 6 932 388 33980 532

! 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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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:
o Flows coming into the project boundary:
— Coking coal,;
— Natural gas;
— Electricity (considered during indirect emissions’ calculation);
— Limestone;
o 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, 5 and 6 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 gL v) — is calculated by the formula:

(E.19) PerxaLy = (Per1ps v+ Perapsv + Perspy v+ Parerav) * Per x /(Y Peris),
where Pgr1pyy - BF #1 project molten iron production (table E.1), t/year;

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

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

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

Y Pgr1.5— total molten iron production by BF ##1-5 according to the average data for 2001-
2003 — 4.711 thou.t/year;

Pse 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 768 632 815 040 824 830 848 396
Blast furnace #2 903 448 796 870 844 983 855 132 879 564
Blast furnace #3 916 846 808 687 857 514 867 813 892 608
Blast furnace #4 1074 693 947914 | 1005147 | 1017219 1046283
Blast furnace #5 1 040 661 917 896 973 316 985006 | 1013149
Total within the project boundaries 4 807 081 4 240 000 4 496 000 4 550 000 4 680 000

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.
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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 kglt 496 510 495 479 496

Natural gas consumption m3/t 101 91 107 107 119

Limestone consumption kglt 54 58 54 53 49

Steam consumption Geallt 0.065 0.055 0.060 0.054 0.055

Blast air consumption m3/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) CoLy =Pgr18Ly * SCer1sLy+ Per2bLy * SCer2aLy + PerssLy * SCerasLy +
PerasLy * SCerapLy + + Paesary * SCersaL v,

where Pgr 15 y— BF #1 baseline molten iron production (table E.22), t/year;

SCgr1sLy_ BF #1 baseline specific consumption of materials ant energy carriers per 1 ton
of molten iron (table E.23), kg (m®, Geal)/t;

Pgrop v — BF #2 baseline molten iron production (table E.22), t/year;

SC gr 2 8L v - BF #2 baseline specific consumption of fuel, materials and energy carriers
(table E.23), kg (m®, Geal)/t;

Pgr3g v — BF #3 baseline molten iron consumption (table E.22), t/year;

SCgr3pLy_ BF #3 baseline specific consumption of fuel, materials and energy carriers per 1
ton of molten iron (table E.23), kg (m®, Geal)/t;

Pgr 45 y— BF #4 baseline molten iron production, (table E.22), t/year;

SC gr 4 8 v— BF #4 baseline specific consumption of fuel, materials and energy carriers per
1 ton of molten iron (table E.23), kg (m?, Geal)/t;

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

SCgr 5Ly — 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 4 240 000 4 496 000 4 550 000 4 680 000
Coke consumption tlyear 2378739 2098 124 2224 803 2251525 2315854
Natural gas consumption thou.m3/year 507 780 447 878 474 920 480 624 494 356
Limestone consumption tlyear 257 857 227 438 241 170 244 067 251 040
Steam consumption Gcallyear 276 617 243 985 258 716 261 824 269 304
Blast ait consumption thou.m>/year 6291 779 5549 552 5884 619 5955 297 6 125 449

Baseline CO, emissions due to coking coal consumption are calculated as follows:
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(E21) BECoking coaly = 44112 * Mcoe 8 v 1 SO coke Coking coal ® %C Coking Coal,
where Mcoe gLy - baseline coke consumption, (table E.24), t;

SO coke coking coal — SPecific coke yield from coking coal, accepted, as is shown in Section
B.1 (Table B.5) based on the average data of CCO in 2006-2008 — 74.92%;

%C coking coal — Mass fraction of carbon in coking coal, accepted, as is shown in Section
B.1 (Table B.5) based on the average data of CCO in 2006-2008 — 60.2%.

Table E.25
Baseline CO, emissions due to coking coal consumption
Parameter Unit 2008 2009 2010 2011 2012
Coke consumption tlyear 2378739 2098 124 2224 803 2251525 2 315854
Coking coal consumption tlyear 3175038 2 800 486 2969 572 3005 239 3091 102
€O, emissions due to coking coal tons of 7008368 | 6181606| 6554835| 6633563| 6823004
consumption CO./year

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

(EZZ) BE imestone vy = 44112 * M\ imestone 8Ly * 20C Limestone,
where M | imestone 5L Y - Daseline annual limestone consumption (table E.24), t/year;

%C Limestone — 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 tlyear 257 857 227 438 241 170 244 067 251 040
€O emissions due to limestone tons of 113457 100 073 106 115 107 389 110 458
consumption CO,/year

For calculation of CO, emissions due to natural gas consumption we shall establish the baseline
consumption of steam (Cseam gL v) @and natural gas (FRyg gL v) Within the project boundary.

(E.23) CsteameLy = CsieameraL v + SCsteam coke * M cokeBL v + SCsteam Biast * Chiast L 5
where Cseam sr Ly — BFS baseline steam consumption (table E.24), Gcallyear;

SCsieam coke — SPecific steam consumption for coke production accepted, as is shown in
Section B.1 (Table B.5) based on the average data of CCO in 2006-2008 - 367 Kcal/ton of coke;

M coe sLy - BFS baseline coke consumption (table E.24), t/year;

SCsteam Blast — SPecific steam consumption for blast air generation, accepted, as is shown in
Section B.1 (Table B.6) based on the average data of the TPP-steam blower operations in 2006-
2008 -0.149 Gcal/thou.m?,

Cgiast 8L Y — BFS baseline blast air consumption (table E.24), m3/year.

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

12006 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 276 617 243 985 258 716 261 824 269 304
Coke consumprion tlyear 2378739 2098 124 2224 803 2251525 2315854
Steam consumption in the CCO Geallyear 847 624 747 632 792 772 802 293 825 216
operations
Blast air consumption thou.m®lyear 6291779 5 549 552 5884 619 5955 297 6 125 449
Steam consumption at TPP-steam | oo 937 475 826 883 876 808 887 339 912 692
blower for blast air production
Total steam consumption within the Geallyear 2061716 | 1818500| 1928296| 1951456 | 2007212
project boundaries

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

(E24) I:RNG BLY — I:RNG BFBLY T SCNG Steam ® CSteam BLY»
where FRyg g 5L v — BFS baseline natural gas consumption (table E.24), m®/year;

Cseam BL v - baseline steam consumption within the project boundary (table E.24),
Gcallyear;

SChe steam — SPecific natural gas consumption for steam generation at TPP-steam blower,
accepted, as is shown in Section B.1 (Table B.6) based on the average data of the TPP-steam
blower operations in 2006-2008 - 74 m*/Gcal.

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 507 780 447 878 474 920 480 624 494 356
TPP-steam blower natural gas 3
consumption for steam generation thou.m>/year 152 567 134 569 142 694 144 408 148 534
Total natural gas consumption within 3
the project boundaries thou.m’/year 660 347 582 447 617 614 625 032 642 890

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

(E.25) BEngy = FRng LY * EFnG
where FRyg s v — annual baseline natural gas consumption within the project boundary,
thou.m®/year;

EFwne - natural gas emission factor, calculated in table E.7 based on the data of the NCV
of natural gas, supplied to “NTMK” and standard emission factor according to 2006 IPCC
guidelines for national greenhouse gas inventories® 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

! 2006 IPCC Guidelines for National Greenhouse Gas Inventories. VVolume 2. Energy. Chapter 2 Stationary combustion. p 2.16
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Parameter Unit 2008 2009 2010 2011 2012
Natural gas consumption within the 3
project boundaries thou.m®/year 660 347 582 447 617 614 625 032 642 890
€O emissions due to natural gas tons of 1230837 | 1085638| 1151186| 1165013 1198299
consumption CO,lyear

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 output Iron BL'Y +C output Coking product BL Y,
where C output iron 8L v - Weight of carbon remaining in the molten iron in tons, t/year;
C output Coking product L Y — Weight of carbon remaining in the CCO by-products, t/year.

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

(E-27) Coutputlron BLy =PsrieLy ®* %Cion 8r1 LY + Per2eLy ® %0Ciron Br2BLy +
+ I:)BF3BLY ® %Clron BF3BL Y + I:>BF4BLY * %Clron BF4BLY + PBF 5BLY ° %Clron BF5BLY:»
where Pgr1g v — BF #1 baseline molten iron production (table E.22), t/year;
%C on Br1BLY — baseline mass fraction of carbon in the BF #1 molten iron (table E.23),

%,;

Pgrog vy — BF #2 baseline molten iron production (table E.22), t/year;

%C 1ron BF28L Y — baseline mass fraction of carbon in the BF #2 molten iron (table E.23),
%,;

Pgr3g v — BF #3 baseline molten iron production (table E.22), t/year;

%C 1on Br3Ly — baseline mass fraction of carbon in the BF #3 molten iron (table E.23),
%;

Pgrag v — BF #4 baseline molten iron production (table E.22), t/year;

%C 1on BraBLy — baseline mass fraction of carbon in the BF #4 molten iron (table E.23),
%);

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

%C 1ron BE5BLY — baseline mass fraction of carbon in the BF #5 molten iron (table E.23),
%.

(E28) Coutput Coking product BLY — M coke BL v/ SOcoke Coking coal '(SONaph * 2%C Naph t SO gen; * %C Benz)y
where Mcoe Ly - 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 naph — Specific naphthalene yield per 1 ton of coking coal, according to table B.5 data,
th;

%C naph — Carbon content in naphthalene, established according to table B.5 data, %;

SO gen; — Specific benzol yield per 1 ton of coking coal established according to table B.5
data, t/t;

%C gen; — Carbon content in benzol, established according to table B.5 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
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Parameter Unit 2008 2009 2010 2011 2012
Blast furnace #1 tlyear 40 638 35844 38 008 38 465 39 564
Blast furnace #2 tlyear 42 583 37559 39 827 40 305 41 457
Blast furnace #3 tlyear 43 795 38 628 40 961 41 453 42 637
Blast furnace #4 tlyear 50 117 44 204 46 873 47 436 48 792
Blast furnace #5 tlyear 48 807 43049 45 649 46 197 47 517
Total weight of carbon remaining in tiyear 225 939 199 285 211317 213 855 219 966
molten iron
Table E.31
Baseline weight of carbon remaining in the coking by-products
Parameter Unit 2008 2009 2010 2011 2012
Coking coal consumption tlyear 3175038 2 800 486 2969 572 3005 239 3091 102
Coking products yield
Benzol tlyear 27835 24551 26 033 26 346 27 099
Naphthalene tlyear 6 033 5321 5642 5710 5873
Weight of carbon remaining in benzol tlyear 24 930 21989 23 317 23597 24271
Weight of carbon remaining in tiyear 5 395 4759 5046 5107 5253
naphthalene
Total weight of carbon remaining in the thyear 30 326 26 748 28 363 28 704 29524
CCO by-products
Table E.32
Baseline weight of carbon remaining in the products
Parameter Unit 2008 2009 2010 2011 2012
??{)f]'ght of carbon remaining in molten tiyear 225 939 199 285 211317 213 855 219 966
Weight of carbon remaining in coking tiyear 30 326 26 748 28 363 28 704 29 524
products
Total weight of carbon remaining in tlyear 256 264 226 033 239 680 242 559 249 489
coking products

Baseline CO, emissions are calculated as follows:

(E29) BEY= BECoking coaly T BELimestoneY + BE NGY — 4412 » Coutput BLY:
where BE coking coal v — baseline CO, emissions due to coking coal consumption within the project
boundary, t/year;

BE Limestone v - baseline CO, emissions due to limestone consumption within the project
boundary, t/year;

BE nc v - baseline CO, emissions due to natural gas consumption within the project
boundary, t/year;

Couput 8L 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
A tons of CO,lyear 7 008 368 6 181 606 6 554 835 6 633 563 6 823 094
consumption
CO, emissions due to limestone
) tons of CO,/year 113 457 100 073 106 115 107 389 110 458
consumption
€O, emissions due to natural gas tons of CO,/year| 1230837 | 1085638| 1151186| 1165013 | 1198299
consumption
Weight of carbon remaining in the
project products in tons of CO, tons of CO,/year -939 635 -828 788 -878 828 -889 384 -914 795
equivalent
Total direct emissions within the tons of 7413027 | 6538529| 6933308 7016581 | 7217055
project boundaries CO,/year

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 kwW=*hr/t 5.0 5.3 5.7 5.0 5.0
Oxygen consumption mt 69 63 65 56 93
Recycle water consumption m3it 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) CaLy =PgrieLy *SCeribLy + Per2oeLy * SCeroaLy + PerssL v * SCersaLy +
+ PgrasLy * SCarasLy + PersaLy * SCarseL v,

where Pgr1g v — BF #1 baseline molten iron production (table E.22), t/year;

SCerisLy — BF #1 baseline specific consumption of electricity, oxygen and recycle
water per 1 ton of molten iron (table E.34), kW<hour (m°)/t;

Pgrog vy — BF #2 baseline molten iron production (table E.22), t/year;

SCgr2pLy_ BF #2 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWshour (m°)/t;

Pgr3p y — BF #3 baseline molten iron production (table E.22), t/year;

SCgr3pLy- BF #3 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWehour (m°)/t;

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

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 |y A
, ~
Joint Implementation Supervisory Committee page 75

SCgr 4L y- BF #4 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWshour (m®)/t;

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

SCgrspLy — BF #5 baseline specific consumption of electricity, oxygen and recycle water
per 1 ton of molten iron (table E.34), kWshour (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 24948 22 005 23333 23614 24 288
Oxygen consumption thou.m® lyear 333 900 294 510 312 292 316 043 325073
Recycle water consumption thou.m? /year 70 463 62 150 65 903 66 694 68 600

Baseline electricity consumption for coke production is calculated as follows:

(E.31) ECcoke BLY =M coke BLY * SEC cokes
where M coe 8Ly - BF ##1-5 coke consumption according to table E.24, t/year;

SEC coke — Specific consumption of electricity for coke production, established in table B.5
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 | 2008124 | 2224803| 2251525| 2315854
operations
Electricity consumption during CCO MW*hr/ton 0.0522 0.0522 0.0522 0.0522 0.0522
Electricity consumption for coke MW*hriyear 124 249 109 592 116 209 117 605 120 965
production

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

(E32) ECOxygen BLY = C Oxygen BL'Y *SEC Oxygen:
where C oyygen 8Ly — BF ##1-5 0xygen consumption according to table E.35, thou.m?’/year;

SEC oxgen — Specific electricity consumption for oxygen generation established in table
B.6 — 629.8 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,m3/year 333 900 294 510 312 292 316 043 325073
Specific electricity consumption for
oxygen generation at the air separation MW#*hr/thou.m® 0.6298 0.6298 0.6298 0.6298 0.6298
plant
Electricity consumption for oxygen MW*hriyear 210 290 185 483 196 681 199 044 204 731
generation at the air separation plant

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

(E33) ECwater 8L v = C water 8L v * SEC water,
where C waer 5L y— BF ##1-5 water consumption according to table E.35, thou.m®/year;
SEC water — Specific electricity consumption for BSF recycle water supply accepted, as is

shown in B.1 (Table B.5) based on the average data of the TPP-steam blower operations in
2006-2008 — 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,m3/year 70 463 62 150 65 903 66 694 68 600
Specific electricity consumption for BF . 3
supply with recycle water MW*hr/thou.m 0.2574 0.2574 0.2574 0.2574 0.2574
Electricity consumption for BF supply |\ vupivear 18139 16 000 16 966 17 169 17 660
with recycle water

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

(E.34) EC gLy =ECgr gLy *+ ECwater 8Ly + ECoxygen 8L v + ECcoke BL v

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

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

ECoxgen 8L v — baseline electricity consumption for oxygen generation within the project
boundary (table E.37), MW« hour/year;

ECwater 5Ly — baseline electricity consumption for the BFS recycle water supply within the
project boundary (table E.38), MW« 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 22 005 23333 23614 24 288
Electricity consumption for coke MW*hriyear 124 249 109 592 116 209 117 605 120 965
production
Electricity consumption for oxygen MW*hriyear 210 290 185 483 196 681 199 044 204 731
generation at the air separation plant
Electricity consumption for BF supply |\ vup e 18 139 16 000 16 966 17 169 17 660
with recycle water
Total electricity consumption within the
project boundaries minus the electricity | MW*hr/year 377 627 333079 353 189 357 431 367 644
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 |ngirect v), are calculated as

follows:

(E.35) BE ingirect v = ECgL v * EFcoz grig,

where ECg_ v - total electricity consumption within the project boundary, MWe hour/year.

EFco2 g — 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*hrfyear 377 627 333079 353 189 357 431 367 644
project boundaries

o L tons of
Power grids' emission factor CO,/MW*hr 0.565 0.557 0.550 0.542 0.534
Indirect gmissions within the project tons of 213 359 185 525 194 254 193 728 196 322
boundaries CO,/year

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 Directy + BE Indirect Ys

where BE y — total baseline CO, emissions, t/year;
BE pirecty - baseline direct CO, emissions, t/year;
BE |ndirect 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 CO,/year 7 413 027 6 538 529 6 933 308 7 016 581 7 217 055 35118 500
Indirect emissions tons of CO,/year 213 359 185 525 194 254 193 728 196 322 983 188
Total tons of 7626386 | 6724053| 7127562 7210309| 7413377| 36101688
CO,/year
\ E.5. Difference between E.4. and E.3. representing the emission reductions of the project:

(E.37)ERy =BEy - PE,,

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 - .
p[_cyggt leakage b g_s_e_l_lpg emission
emissions e emissions reductions
Year (tonnes of
(tonnes of COs (tonnes of (tonnes of
CO2 . CO2 CO2
equivalent) equivalent) equivalent) equivalent)
2008 7 349 829 0 7 626 386 276 557
2009 6289 117 0 6 724 053 434 936
2010 6 665 921 0 7 127 562 461 641
2011 6 743 277 0 7 210 309 467 032
2012 6 932 388 0 7 413 377 480 989
Total
g%”;s of 33980 532 0 36 101 688 2121 155
equivalent)

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 |y A
, ~
Joint Implementation Supervisory Committee page 79

SECTION F. Environmental impacts

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

According to the RF Urban-planning Code the project documentation for an object of capital
construction includes the section on the “Environmental protection”, the preparation of which is the
mandatory condition for getting the approval on the object construction and operation.*

This section was prepared by the “Nikomproekt” design institute (T-69735-P32) for BF #6
reconstruction, and by the LLC ‘Metpromproekt” (MPP-01-RP-PZ.3) for BF #5 reconstruction project.

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 47754 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
mgtet;‘yggr 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.

'RF Urban-planning Code, art. 48 “Architectural and construction planning”, para. 12.8.
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Reduction of specific contaminants’ emissions into the atmosphere after BF #5 and #6
reconstruction project realization is presented in table F.2.

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-I132) 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.0O.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

Secondary Representative:
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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 #1 871 434 768 632 815 040 824 830 848 396
Blast furnace #2 903 448 796 870 844 983 855 132 879 564
Blast furnace #3 916 846 808 687 857 514 867 813 892 608
Blast furnace #4 1074 693 947 914 1 005 147 1017 219 1 046 283
Blast furnace #5 1 040 661 917 896 973 316 985 006 1013 149
Total within the project boundaries 4 807 081 4 240 000 4 496 000 4 550 000 4 680 000

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 4.78 4.66 4.69
Specific consumption per 1 ton of molten
iron
Coke consumption kgit 496 510 495 479 496
Natural gas consumption mt 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 m3it 1251 1348 1267 1341 1327
Electricity consumption kwW=*hr/t 5.0 53 5.7 5.0 5.0
Oxygen consumption m3it 69 63 65 56 93
Recycle water consumption m3ft 14.7 14.7 15.0 14.7 14.3
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KEY FACTORS INFLUENCING THE EMISSION REDUCTION UNITS” CALCULATION

Parameters required for the calculation of the BFS baseline operations

P BF 1
P BF 2
Data/Parameter P er3
Pera
P BF 5
Data unit t
Description [Molten iron production at blast furnaces
P #1,2,3,4 and 5 at 2001-2003
Time of determination/monitoring 2001-2003
Source of data (to be) used IZBCI):OSgoperatlons technical reports for 2001-

P gr1— 854 044
P gr2 — 885419
P gr3 — 898 550
P grs — 1053 247
P grs — 1019 894

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

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

Average data on the molten iron production
at BF ##1-5 in 2001-2003

The acquisition procedures are regulated by the
Quality Management System, which is
QAJ/QC procedures (to be) applied implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment

P BF1 PJY
Data/Parameter E BF4 PY

BF5 PJY

P BFE6 PJY
Data unit t
Description [Molten iron production at blast furnaces

#1,4,5 and 6

Time of determination/monitoring |Month|y
Source of data (to be) used rBeIF:?(s)trtfurnace shop operations technical

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

QAJQC procedures (to be) applied specialists of “NTMK” Process Automation
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Shop. Calibration frequency — once a year

Any comment

Data required for the calculation of the total
baseline molten iron production

SC Coke BF1BLY
SCCoke BF2BLY

Data/Parameter SC coke BF3 BLY
SC Coke BF4 BLY
SC Coke BF5 BLY
Data unit kg/t
Description IBF ##1-5 baseline coke consumption

Time of determination/monitoring

2001-2003

Source of data (to be) used

IBFS operations technical reports for 2001-
2003

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

SC Coke BF1BLY ~ 496
SC Coke BF2BLY ~ 510
SC Coke BF3 BLY ~ 495
SC Coke BF4 BLY ~ 479
SC Coke BF5 BLY ~ 496

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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

SC Limestone BF1BL Y
SC Limestone BF2BL Y

Data/Parameter SC Limestone BF 3 BL Y
SC Limestone BF 4 BLY
SC Limestone BF5 BL Y
Data unit Ko/t
Description |BF ##1-5 baseline dolomite consumption

Time of determination/monitoring

2001-2003

Source of data (to be) used

IBFS operations technical reports for 2001-
2003

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

SC Limestone BF1BLY ~ o4
SC Limestone BF2BLY - ~ 58
SC Limestone BF3 BLY ~ 54
SC Limestone BF4 BLY ~ 53
SC Limestone BF5 BLY ~ 49

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 |y A
, ~
Joint Implementation Supervisory Committee page 87

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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

SI:RNG BF1BLY
SI:RNG BF2BLY

Data/Parameter SFRnG BF3BLY
SI:RNG BF4BLY
SI:RNG BFE5BLY
Data unit m°/t
Description |BF ##1-5 baseline natural gas consumption

Time of determination/monitoring

2001-2003

Source of data (to be) used

IBFS operations technical reports for 2001-
2003

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

SFRngr1aLy - 101
SFRngBr2aLY - 91

SFRynger3eLy - 107
SFRynGerasLy - 107
SFRngerseLy - 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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment
SCSteam BF1BLY
SCSteam BF2BLY
Data/Parameter SCsteam BF 3BL Y
SCSteam BF4BLY
SCSteam BFE5BL Y
Data unit Geall/t
Description IBF ##1-5 baseline steam consumption

Time of determination/monitoring

2001-2003

Source of data (to be) used

BFS operations technical reports for 2001-
2003
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Value of data applied (for ex ante
calculations/determinations)

SCSteam BF1BLY ~ 0.065
SCSteam BF2BLY ~ 0055
SCSteam BF3BLY ~ 0060
SCSteam BF4BLY ~ 0.054
SCSteam BE5BLY ™ 0055

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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

SCBlast BF1BLY
SCBIaSt BF2BLY

Data/Parameter SChilastBE3BL Y
SCBlast BF4BLY
SCBIaSt BFE5BLY
Data unit m°/t
Description IBF #5 and #6 baseline blast air consumption

Time of determination/monitoring

2001-2003

Source of data (to be) used

IBFS operations technical reports for 2001-
2003

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

SCBlast BF1BLY ™ 1251
SCBlast BF2BLY ~ 1348
SCBlast BF3BLY ~ 1267
SCBlast BF4BLY ~ 1341
SCBlast BF5BLY ~ 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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Data/Parameter

SECer1mLY
SECer28LY
SECer3mLY
SECer4sLyY
SECerseLy

Data unit

MW:-ehour/t
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Description BF ##1-5 baseline electricity consumption
Time of determination/monitoring 2001-2003
IBFS operations technical reports for 2001-

Source of data (to be) used 2003

SECgripLy -5.0
SECgr2pLy - 5.3
SECgr3pLy - 5.7
SECgrspLy -5.0
SECgrspLy - 5.0

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

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

The acquisition procedures are regulated by the
Quality Management System, which is
QAJ/QC procedures (to be) applied implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment

SC Oxygen BF 1 BL Y

Oxygen BF2BL Y
Data/Parameter SC oxygenBF3BLY

SC Oxygen BF 4 BL Y
SC Oxygen BF 5 BL Y

Data unit m*/t
Description BF ##1-5 baseline electricity consumption
Time of determination/monitoring 2001-2003

BFS operations technical reports for 2001-

Source of data (to be) used 2003

SC OxygenBF1BLY ~ 69
SC Oxygen BF2BLY ~ 63

SC OxygenBF3BLY ~ 65
SC OxygenBF4BLY ~ 56
SC Oxygen BE5BLY ~ 93

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

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

The acquisition procedures are regulated by the
Quality Management System, which is
QA/QC procedures (to be) applied implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Data/Parameter SC water BF 1 8L Y
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SC Water BF 2 BL Y
SC Water BF 3BL Y
SC Water BF 4 BL Y
SC Water BF 5 BL Y

Data unit

m°/t

Description

BF ##1-5 baseline recycle water
consumption

Time of determination/monitoring

2001-2003

Source of data (to be) used

BFS operations technical reports for 2001-
2003

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

SC Water BF1BLY ~ 14.7
SC Water BF2BLY ~ 14.7
SC Water BF3BLY ~ 15.0
SC Water BF4BLY ~ 14.7
SC Water BESBLY ~ 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

The acquisition procedures are regulated by the

Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

%Clron BF1BLY
%Clron BF2BLY

Data/Parameter %CironBE3BL Y
0/':)Clron BF4BLY
%Clron BE5BL Y
Data unit %, weight
L BF ##1-5 baseline carbon content in molten
Description

iron

Time of determination/monitoring

2001-2003

Source of data (to be) used

BFS operations technical reports for 2001-
2003

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

%Clron BF1BLY — 4.66
%C|r0n BF2BLY — 4.71
%Clron BF3BLY 4.78
%Clron BF4BLY ™ 4.66
%Clron BFES5BLY ™ 4.69

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

The acquisition procedures are regulated by the
Quality Management System, which is

implemented at “NTMK” and certified for
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compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Parameters required for the calculation of the baseline coke-chemical operations

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

Time of determination/monitoring

2006-2008

Source of data (to be) used

CCO Chief Engineer data

VValue 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 2006-2008 data

QA/QC procedures (to be) applied

The acquisition procedures are regulated by the
Quality Management System, which is

implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment

Data/Parameter SO genz
Data unit kglt
Description Benzol yield from coking coal

Time of determination/monitoring

2006-2008

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

The acquisition procedures are regulated by the

Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Data/Parameter

SO Naph
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Data unit kg/t
Description Naphthalene yield from coking coal
Time of determination/monitoring 2006-2008

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

The acquisition procedures are regulated by the
Quality Management System, which is
QA/QC procedures (to be) applied implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment

Data/Parameter %C coking coal

Data unit %
Description Carbon content in coking coal
Time of determination/monitoring 2006-2008

Source of data (to be) used CCO Chief Engineer data

Value of data applied (for ex ante

calculations/determinations) 602

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

The acquisition procedures are regulated by the
Quality Management System, which is
QA/QC procedures (to be) applied implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Data/Parameter %C Naph

Data unit %
Description |Carbon content in naphthalene
Time of determination/monitoring 2006-2008

Source of data (to be) used |CCO Chief Engineer data
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VValue 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

QA/QC procedures (to be) applied

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

calculations/determinations)

Data/Parameter %C gen;

Data unit %
Description |Carbon content in benzol
Time of determination/monitoring 2006-2008
Source of data (to be) used |CCO Chief Engineer data
VValue of data applied (for ex ante 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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment

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

Time of determination/monitoring

2006-2008

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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
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compliance with the 1SO 9001:2000 standard
requirements.

Any comment

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

Time of determination/monitoring

2006-2008

Source of data (to be) used

fcCo Chief Engineer data

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

52.2

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

The acquisition procedures are regulated by the
Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

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

the baseline calculation

Data/Parameter SChe steam
Data unit Thou.m*/Gcal
Description Specific natural gas consumption for steam

generation at TPP-steam blower

Time of determination/monitoring

2006-2008

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

The acquisition procedures are regulated by the
Quality Management System, which is

implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Data/Parameter

SCSteam Blast

Data unit

Geal/m®
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Description

Specific steam consumption for blast air
generation at TPP-steam blower

Time of determination/monitoring

2006-2008

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

The acquisition procedures are regulated by the

Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment

Data/Parameter SEC oxygen
Data unit kWshour/thou.m®
Description Electricity consumption for oxygen

generation

Time of determination/monitoring

2006-2008

Source of data (to be) used

“NTMK” oxygen production operations datal

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

629.8

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

The acquisition procedures are regulated by the

Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Data/Parameter SEC water
Data unit kWshour/thou.m®
Description Electricity consumption for recycle water

production

Time of determination/monitoring

2006-2008

Source of data (to be) used

LCC “NTMK-Energo” data
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VValue of data applied (for ex ante
calculations/determinations)

257.4

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

The acquisition procedures are regulated by the

Quality Management System, which is
implemented at “NTMK” and certified for
compliance with the 1SO 9001:2000 standard
requirements.

Any comment

Data/Parameter SEC plast
Data unit kWehour/thou.m®
Description Electricity consumption for blast air

generation

Time of determination/monitoring

2006-2008

Source of data (to be) used

LCC “NTMK-Energo” data

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

4.59

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

The acquisition procedures are regulated by the
Quality Management System, which is

implemented at “NTMK” and certified for
compliance with the 1ISO 9001:2000 standard
requirements.

Any comment

Standard factors

Data/Parameter EFnG
Data unit tons of CO,/GJ
Description Natural gas emission factor

Time of determination/monitoring

Annually

Source of data (to be) used

2006 IPCC Guidelines for National
Greenhouse Gas Inventories. Volume 2.
Energy. p 2.16.

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

0.0561
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Justification of the choice of data or
description of measurement methods and [IPCC recommended parameter value
procedures (to be) applied

IAnnual check of standard emission factor with
QA/QC procedures (to be) applied lthe last version of the IPCC Guidelines for
National Greenhouse Gas Inventories

Any comment

Data/Parameter EFco2 gria

Data unit tons of CO,/GW/hour

|tEmission factor during power generation in
he RF energy system

Time of determination/monitoring Annually

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

Description

Source of data (to be) used

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

Standard emission factor during power
generation in the RF energy system

IAnnual check of standard emission factor with
ithe latest available official data

Any comment

Data/Parameter %C timestone
Data unit %
Description Carbon content in limestone
Time of determination/monitoring Annually
2006 IPCC Guidelines for National
Source of data (to be) used Greenhouse Gas Inventories. Volume 3.

Chapter 4: Metal Industry Emissions. p. 4.27,

Value of data applied (for ex ante

calculations/determinations) 120

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

IAnnual check of standard emission factor with
QA/QC procedures (to be) applied lthe last version of the IPCC Guidelines for
National Greenhouse Gas Inventories

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 MezzLiutrmg Value Comment
Blast furnace #1
BF #1 molten iron
P-1. Perip v production ton
BF #1 coke
P-2. M coke ar1pa Y consumption ton
P-3 M Limestone Be1py | BF #1 Iim_estone ton
' v consumption
BF #1 natural gas
P-4. FRuG 8e 170 v consumption g Thou.m.?
BF #1 steam
P-5. CsteamBF1PIY consumption Gcal
BF #1 blast air
P-6. ChlastBr1p3Y consumption Thou.m.?
BF #1 electricity -
P-7. ECgr1pyy consumption kW*hour
BF #1 oxygen
P-8. COxygen BF1 PJY Consumpt);gn Thou.m.3
BF #1 recycle water
P-9. Cwatersr1 P3v consumpti)c/)n Thou.m.?
Blast furnace #4
BF #4 molten iron
P-10. Perary production ton
BF #4 coke
P-11. M coke erapay consumption ton
P-12 M Limestone Brapy | BF #4 Iim_estone ton
' v consumption
BF #4 natural gas
P-13. FRuG 5k 4 py v consumption g Thou.m.?
BF #4 steam
P-14. CsteameFapiy consumption Geal
BF #4 blast air
P-15. ChlastBE4PJ Y consumption Thou.m.®
BF #4 electricit
P-16. ECsrapry consumption y KW*hour
BF #4 oxygen
P-17. C ouygenBE 4 PIY Consumpg{gn Thou.m.?
BF #4 recycle water
P-18 CWater BF4 PJY ConSUmpti)(/)n Thou.m.3
Blast furnace #5
BF #5 molten iron
P-19. Pers ey production ton
BF #5 coke
P-20. M cate BF 5P ¥ consumption ton
P-21 M Limestone BF5 Py | BF #5 limestone ton
' Y consumption
BF #5 natural gas
P-22. FRu 555 0y v consumption g Thou.m.?
p-23. Csteam BES PJ Y BF #5 steam Gcal
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consumption

BF #5 blast air

limestone

P-24. CB|351 BE5PJY ConSUmption Thou.m.3
BF #5 electricit

P-25. ECB|:5 PJY ConSUmption y kW*hour
BF #5 oxygen

P-26. COXygen BE5 PJY ConSUmpt);Cg)n Thou.m.3
BF #5 recycle water

P-27. CWater BE5 PJY ConSUmpti)Cl)n Thou.m.3

Blast furnace #6
BF #6 molten iron

P-28. Pler ey production ton
BF #6 coke

P-29. M coke BF6PIY consumption ton

P-30 M Limestone BF 6 PJ BF #6 Iim.estone ton

] Y consumption

BF #6 natural gas

P-31. FRuG 826 Py v consumption g Thou.m.?
BF #6 steam

P-32. CsteamBF6PIY consumption Gcal
BF #6 blast air

P-33. CB|351 BF6PJY Consumption Thou.m.3
BF #6 electricit

P-34. ECars pyy consumpion y kW*hour
BF #6 oxygen

P-35. C ouygenBF 6 PIY Consumptyign Thou.m.?
BF #6 recycle water

P-36. C water BF 6 Py ¥ Consumptﬁ’m Thou.m.?
Electricity

P-37. EO tprTpyv generation at BF #6 kW*hour
TPRT

Other parameters
Net calorific value of

P-38. One Py the natural gas, GJ/thou.m®
supplied to “NTMK”

P-39. EFne gitt‘;;a' gas emissIoN | ¢ of c0,/G
Emission factor

_ during power t of CO,/GW-

P-40. EFcoz grid generation in the RF hour
energy system

P4l %C Liresone Carbon content in %
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