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‘ A.l.  Title of the project:

Reconstruction of the steelmaking at JSC “Ashinskiy Metallurgical Works”, Asha, Russian Federation
Sectoral scope: (9) Metal production

Version: 04

Date: 17/01/2011

A.2.  Description of the project:

The project of the reconstruction of the steelmaking at JSC “Ashinskiy Metallurgical Works” (AMW) is
implemented with purpose of modern electrical steelmaking complex building, steel production increase,
energy efficiency and GHG emission reductions. The reconstruction of the steelmaking at
JSC “Ashinskiy Metallurgical Works” is performed by means of construction of the continuous-casting
machine and the electric arc furnace. That provides to shut-down the open-hearth furnaces and steel
casting into moulds.

JSC “Ashinskiy Metallurgical Works” specializes in the production and shipment of corrosion-proof and
electric steel, derived plate steel, wire products, amorphous tapes and powders as well as a wide variety
of consumer products. The company’s major market is in Russia. The main customers of the company
are medium and small businesses from the construction, oil and gas, power and chemical industries.

JSC “Ashinskiy Metallurgical Works” operates three open-hearth furnaces of 200 t capacity each, one
ladle furnace and four rolling mills (mill #2850, mill #1500, mill #1400, mill #720) located in three
distinct workshops of the plant. The principal operational scheduled prior to the starting date of the
project was: steel smelting in the open-hearth furnaces, steel processing in the ladle furnace, steel
casting into moulds and rolled metal production from the ingots by the mill #2850." The plant’s
performance in the production of steel and rolled products in 2006-2008 is illustrated in Table A.2-1.

Table A.2-1. Production of steel and rolled metal at Ashinskiy Metallurgical Works in 2006-2008?

Activity 2006 2007 2008

Production of steel, tonnes 643,660 652,183 649,520

Production of rolled metal (mill

#2850), tonnes 469,100 493,040 485,100

History of the project

In 2003, JSC “Ashinskiy Metallurgical Works” adopted a comprehensive program for retrofitting the
steel plant that includes 3 stages (launch areas): construction of the out-of-furnace steel processing

! The rolling mill #1500, mill #1400, mill #720 is excluded from the further consideration as the project has not
influence on they operation.

2 Technical reports of JSC “AMW” for 2006-2008.
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“ladle furnace” (LF), construction of the continuous-casting machine (CCM), construction of the electric
arc furnace (EAF).

The construction of the LF was completed successfully in 2003-2005, which increased the steel
production capacity of the plant more than 650,000 tonnes per year by reducing the duration of melting,
which in turn produced savings on raw materials and fuel. The use of the out-of-furnace steel processing
technology improved the quality of the steel, and allowed for the production of high quality steel and
rolled metal that fully comply with consumer requirements.

In 2005, on the initial stage of the construction of the CCM and EAF, was made a decision to continue
the implementation of the program using mechanisms of the Kyoto Protocol which would allow raising
additional investments for the implementation of the project and secure its realization notwithstanding
technological and financial barriers.

The preparation of the project documentation for CCM construction is completed in 2005-2006, for EAF
construction — in 2007-2008. The construction and installation of the equipment is provided for CCM in
2006-2007, for EAF — in 2008-2010. The CCM is commissioned on 25.09.2007. The EAF will be
commissioned in the middle of 2010.

The project scenario is included the following activities: construction of the EAF with loading conveyor
CONSTEEL and CCM. As a result of the implementation of the specified activities, steel and rolled
products will be produced according to the following scheme: begin 2008 — middle 2010 (after CCM
commissioning — till EAF commissioning) melting of steel in the open-hearth furnaces, processing of
steel in the ladle furnace, steel casting in the CCM and into the moulds, rolling of steel billets in the
rolling plant #1; since 2010 (after EAF commissioning) melting of steel in the EAF, processing of steel
in the ladle furnace, steel casting in the CCM, rolling of steel slabs in the rolling plant #1. The
production of steel in the EAF shall amount to 1,000,000 tonnes per year. The output of rolled metal
shall amount to 595,000 tonnes per year. The output of steel slabs as finished product for sale shall
amount to 310,000 tonnes per year.

The project will allow to:
- shut-down the open-hearth furnaces;
- create a new steelmaking electric furnace;
- increase steel production;
- continuously cast steel into slabs instead of casting into moulds;
- improve working environment;
- reduce production costs;
- reduce pollution (environmental adverse effects);
- reduce greenhouse gas emissions.

Baseline scenario

The baseline scenario is the continuation of the current situation. The production of steel in the open-
hearth furnaces, processing of steel in the ladle furnace, casting of steel into moulds, rolling of steel
billets at the rolling plant #1. Without the implementation of the project, steel production at
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JSC “Ashinskiy Metallurgical Works” would be performed in open-hearth furnaces with a total output
more than 650,000 tonnes per year. The open-hearth steel would be processed in the ladle furnace and
cast into moulds. The output of ready rolled products from ingots according to the baseline scenario
would be of 500,000 tonnes per year. Notwithstanding a smaller output of steel and rolled metal, the
baseline scenario would offer steel and rolled metal of a quality similar to the project scenario through
the use of the out-of-furnace technology in the ladle furnace. While the implementation of the project
allows for an increase of steel and rolled metal production, the baseline scenario provides for an added-
on output of steel about 420,000 tonnes per year at other iron-and-steel works in Russia.

Greenhouse gas emission reductions
The implementation of the project will reduce greenhouse gas emission by the following reasons:

e Decrease in raw material consumption for steel production in steel plant;

Decrease in fuel consumption for steel and rolled metal production;
e Decrease in metal losses when casting steel into moulds;
e Decrease in steel consumption for production of rolled metal;

e Decrease in raw materials and fuel consumption in auxiliary works (foundry shop, lime shop,
etc.).

The expected reduction of GHG emissions over the crediting period (2008-2012) will be about
1,975 th. tonnes of CO; or in average 395 th. tonnes of CO, per year.

A.3. Project participants:

Please indicate if
the Party involved
Party involved Legal entity project participant wishes to be
(as applicable) considered as
project participant
(Yes/No)
Party A
Russian Federation ¢ JSC “Ashinskiy Metallurgical Works” No
(Host Party)
Party B
Not determined® i i

‘ A.4.  Technical description of the project:

‘ A.4.1. Location of the project:

% Party B is not determined on the moment of PDD elaboration and will be determined later.
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The project is located on the territory of the JSC “Ashinskiy Metallurgical Works”, Asha, Chelyabinsk
Region, Russian Federation.

‘ A.4.1.1. Host Party(ies): ‘

Russian Federation
\ A.4.1.2. Region/State/Province etc.: \

Chelyabinsk Region
‘ A.4.1.3. City/Town/Community etc.: ‘

Asha

A.4.1.4. Detail of physical location, including information allowing the unique

The project is to be implemented at JSC “Ashinskiy Metallurgical Works”, situated in Asha,
Chelyabinsk Region, Russia (Fig. A.4-1., A.4-2.).

Asha is the administrative center of the Ashinsky District of the Chelyabinsk Region. Asha is situated
400 km west of Chelyabinsk on the river Sim. The population is of 33,000 inhabitants.

Geographical coordinates of the project: 55°00° NL, 57°15” EL.

Fig. A.4-1. Russian Federation, Chelyabinsk Region

Chelyabinsk Region
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Fig. A.4-2. Asha, Chelyabinsk Region

The project consists in the construction of a continuous-casting machine (CCM) and an electric arc
furnace (EAF) with loading conveyor CONSTEEL with each commissioning in two stages: first CCM in
2007, second EAF in 2010. The main equipment and technologies of the project are described below.

The main equipment of the CCM includes:

- Continuous-casting machine (with an output of 1,000 th. tonnes of slab per year);
- Cranes;

- Transfer bogies;

- Equipment for repairing refractory lining of intermediate buckets;

- Stand for canting intermediate buckets with an oil station;

- Machine for shaking-out the refractory lining of intermediate buckets;

- Equipment for the machine shop;

- Equipment for the electrician’s workshop;

- Equipment for the hydraulic workshop;

- Equipment for the instrumentation workshop.

The main equipment of the EAF includes:

- Electric arc furnace (with a capacity of 120 tonnes, with an output of 1,000 th. tonnes per year):

- Sloping platform with swinging scaffolds;
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- Replaceable case and the furnace bottom;
- Case panels;
- Big vault;
- Raising — turning system of the vault and raising — lowering system of the electrodes;
- Power hydraulic unit of the arc steel furnace;
- Centralized lubrication system;
- Current-carrying electrode holders;
- Water-cooled cables for the low-voltage circuit;
- Bunker for loading of additives;
- Bay discharge with the hydraulic drive of the wicket.
- Loading conveyor CONSTEEL.:
- Conveyor for heating of charge;
- Static sealing system;
- Mobile setting square log;
- Connecting cart of the conveyor;
- System for CO gas afterburning;
- Hydraulic system.
- Auxiliary equipment:
- Transfer buggy of the EAF steel bucket;
- System of bottom blowing of metal in the steel bucket with inert gas;
- Station for electrodes joining;
- Equipment for monitoring oxygen temperature and activity in metal;
- Module system for oxygen, natural gas and carbon;
- Automatic control system.

Besides the main equipment, it is foreseen to build transmission lines (35 kV) over a distance of 70 km
and a scaling substation for powering the EAF.

The vendors of main equipment:
e CCM - STB (ltaly);

e EAF - DANIELI (ltaly).
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The steelmaking technology after CCM commissioning till EAF commissioning consists in the
following stages:

1. Preparation of the furnace charge (scrap, iron) and loading into the open-hearth furnaces.
3. Melting of semi-finished steel in the open-hearth furnaces.

4. Discharge of the steel into the ladle furnace and its transportation to the out-of-furnace steel
processing.

5. Out-of-furnace steel processing of semi-finished steel in the ladle furnace and reaching the chemical
composition of steel to the defined grade, temperature and oxidation required for casting into the CCM.

6. Transportation of liquid steel to the section of casting.

7. Steel casting on the CCM resulting in steel billets — slabs or steel casting into the moulds resulting in
steel billets — ingots.

8. Transportation of the steel billets to the rolling plant #1 (mill #2850).

9. Steel billets rolling producing suitable rolled metal.

The steelmaking technology since EAF commissioning consists in the following stages:
1. Preparation of the furnace charge (scrap, iron) and loading onto the conveyor.

2. Transportation of the furnace charge and loading into the EAF.

3. Melting of semi-finished steel in the EAF.

4. Discharge of the steel into the ladle furnace and its transportation to the out-of-furnace steel
processing.

5. Out-of-furnace steel processing of semi-finished steel in the ladle furnace and reaching the chemical
composition of steel to the defined grade, temperature and oxidation required for casting into the CCM.

6. Transportation of liquid steel to the section of continuous casting.
7. Steel casting on the CCM resulting in steel billets - slabs.

8. Transportation of the slabs to the rolling plant #1 (mill #2850).

9. Steel billets rolling producing suitable rolled metal.

The scheduled project activities is shown in Diagram A.4-1.

Diagram A.4-1. Schedule of activities according to the project

Ne Stage 2005 2006 2007 2008 2009 2010

1. | Construction of the CCM

1.1. | Preparation of project documentation

1.2. | Construction

1.3. | Installation

1.4. | Commissioning
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2. | Construction of the EAF

2.1. | Preparation of project documentation

2.2. | Construction

2.3. | Installation

2.4. | Commissioning

Construction of the transmission lines
and substation

3.1. | Preparation of project documentation

3.2. | Construction

3.3. | Installation

3.4. | Commissioning

A.4.3. Brief explanation of how the anthropogenic emissions of greenhouse gases by

not occur in the absence of the proposed project, taking into account national and/or sectoral
policies and circumstances:

Greenhouse gas emissions occur at metallurgical plants due to the use of carbonaceous feeds in
processes (iron, limestone, coke, etc.), fuel burning (fuel oil, natural gas). Such emissions also take place
outside the metallurgical plant: in the national energy system when supplying power from the grid, as a
result of using fossil fuel for power production. The same processes occur at metallurgical plants during
manufacturing of metal products that are used at other metallurgical plants or substitute production of
other metallurgical products.

The implementation of the project (according to the project scenario) will reduce the consumption of
fuel and carbonaceous feed for steel and rolled metal manufacturing if compared with the baseline
scenario (Table A.4.3-1). However, according to the project scenario, power consumption will increase
once the electric arc furnace has been constructed.

Table A.4.3-1. Comparative data of the project and the baseline for fuel, carbonaceous feed and energy
consumption for steel and rolled metal production

Project scenario

Ne Indicator Unit sBcaeSr?;!llrri]g After CCM Aft?r EAF
commissioning | commissioning
1. | Steel production®
1.1.| Iron consumption t/ t steel 0,038 0,038 0,013
1.2.| Scrap iron consumption t/t steel 0,078 0,078 0,027
1.3.| Scrap steel consumption t/t steel 1,064 1,064 1,064
1.4.| Natural gas consumption | th. m®/ t steel 0,114 0,114 0,003
1.5.| Fuel oil consumption t/t steel 0,051 0,051 -

* Specific consumption for steel production in baseline scenario and project scenario (after CCM commissioning) is
determined based on actual data for the period 11/2007 — 12/2008 (source of data: Technical reports of open-hearth
plant). Specific consumption for steel production in project scenario (after EAF commissioning) is determined
based on Technological definition for electric steel making at JSC “AMW”.
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1.6,| Sraphite electrodes t/t steel . : 0,001
consumption
1.7, Electric power MWh / t steel 0,007 0,007 0,375
consumption
1.8.| Oxygen consumption th. m* / t steel 0,022 0,022 0,041
1.9.| Moulds consumption® t/ t steel 0,024 0,026 -
2. | Steel billets production®
2.1.| Ingots steel billets % 100,0% 15,0% 0,0%
2.2.| Slabs steel billets % 0,0% 85,0% 100,0%
3
2.3.| Natural gas consumption th. rE”{;tSsteel - 0,113 0,113
54 Electric power MWh/tsteeI i 0,027 0,027
consumption billets
Compressed air 3
) th. m® / t steel
2.5.| consumption billets - 0,089 0,089
3 Rolled metal production
" | (Rolling plant #1)"®
3.1.| Steel billets consumption t/ rtngt’;'led 1,355 1,184 1,162
3.2.| Natural gas consumption th.m’/t 0,083 0,083 0,083
o g P rolled metal ’ ’ '
3.3,| Electric power MWh /t 0,034 0,034 0,034
consumption rolled metal
: 3
3.4, Compressed air th. m"/t 0,046 0,046 0,046
consumption rolled metal

As results of project implementation will be significantly increase the consumption of scrap steel and
electricity. For cover the demand on steel scrap it is organized the daughter enterprises of the
JSC “AMW” specialized in scrap steel collection in the following regions: Chelyabinsk region,
Tatarstan, Bashkortostan, Khanty-Mansi Autonomous Area. The rate of steel scrap supplied to the JSC
“AMW?” from the own enterprises amounts to 47% of the scrap steel consumed in 2009. ° The electricity
for new EAF will be supplied from the grid: the transmission lines and substation is constructed for this
(see also the sections A.4.2, B.1.). The implemented actions allow cover the increased feed resources
consumption.

> Moulds consumption is provided in the unit: t (moulds) / t (steel casted into moulds)

® Specific consumption for steel billets production is determined based on actual data of CCM operation for the
period 11/2007 — 12/2008. Source of data: Technical reports of open-hearth plant.

" The rolling plant #1 includes the rolling mill # 2850. The rolling mill #1500, mill #1400, mill #720 is excluded
from the consideration as the project has not influence on they operation.

® Specific consumption for rolled metal production is determined based on actual data for the period 11/2007 —
12/2008, excepting steel billets consumption in the Baseline determined based on actual data for the period 01/2006
—10/2007. Source of data: Technical reports of rolling plant #1.

% Source: http://www.amet.ru/reports.html
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The main performance indicators and CO, emissions averaged over a period of 2008-2012 are shown in
Table A.4.3-2. A detailed description of CO, emissions according to the baseline and project scenarios is
shown in sections B and E of the project documentation (PDD).

Table A.4.3-2. Steel production and CO, emissions (average values for the years 2008-2012)"°

Ne Indicator Baseline scenario Project scenario Reduction
1 | Production of steel, t/year™ 904,457 813,439 97,018
2 Production of rolled metal, 554.778 554.778 0
t/year
3 | Specific emissions of CO, by
steel production, tCO,/t 1.063 0.697 0.366
4 | Emissions of CO,, tCO,/year 961,438 566,967 394,471

Under the existing Russian legislation regulating anthropogenic emissions of greenhouse gases, there are
no restrictions for activities that lead to greenhouse gas emissions. Thereby, the project of reconstruction
of the steelmaking at JSC “Ashinskiy Metallurgical Works” can be developed according to any of the
possible scenarios that ensure a level of steel and rolled metal manufacturing acceptable to the company.
Upon the impossibility of raising additional investments for the project due to flexibility mechanisms of
the Kyoto Protocol, the project would be developed according to the baseline scenario (justification for
the baseline scenario is shown in section B.1.-B.2.).

Thereby, the baseline scenario is not in contradiction with the country’s and industry policies as for
greenhouse gas emission regulations and would be implemented in the absence of the project activity,
which would not reduce greenhouse gas emissions.

A.4.3.1. Estimated amount of emission reductions over the crediting period:

Years
Length of the crediting period 5 years (60 months)
Estimate of annual emission reductions
Year . .
in tonnes of CO, equivalent
2008 183,559
2009 131,130
2010 374,242

19 Estimation including initial data is attached in an excel file.

11 Steel production in the baseline is more than in the project scenario as the specific consumption of steel billets
for rolled metal production in the baseline is more than in the project scenario. The reduction of steel production in
the project scenario is achieved because of steel casting in CCM instead of steel casting into moulds.
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2011 641,739
2012 644,739
Total estimated emission reductions over the

crediting period 1,975,409
(tonnes of CO, equivalent)

Annual average of estimated emission reductions

over the crediting period 395,082
(tonnes of CO, equivalent)

Table A.4-2. Estimated amount of emission reductions after the crediting period

Years
Length of the period after the crediting period 8 years (96 months)
Estimate of annual emission reductions in
Year .
tonnes of CO, equivalent.
2013 644,739
2014 644,739
2015 644,739
2016 644,739
2017 644,739
2018 644,739
2019 644,739
2020 644,739
Total estimated emission reductions over the period
after the crediting period 5,157,912
(tonnes of CO, equivalent)
Annual average of estimated emission reductions
over the period after the crediting period 644,739
(tonnes of CO, equivalent)

| AS.

The project “Reconstruction of the steelmaking at JSC “Ashinskiy Metallurgical Works”, Asha, Russian
Federation” is approved as JI project by the Order of Ministry of Economic Development #709 dated on

30.12.2010.
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SECTION B. Baseline

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

Description and justification of the baseline chosen is provided in accordance with “Guidance on criteria
for baseline setting and monitoring”, (Version 02).*?

A JI specific approach® is used for description and justification of the baseline chosen that includes
the following steps:

1. Indication and description of the approach chosen regarding baseline setting

2. Application of the approach chosen
Step 1. Indication and description of the approach chosen regarding baseline setting

The JI specific approach for baseline setting is elaborated in accordance with Appendix B of the JI
guidelines™ and paragraph 23 through 29 of the Guidance on criteria for baseline setting and monitoring
(Version 02).

The baseline is identified by listing and describing plausible future scenarios on the basis of
conservative assumptions and selecting the most plausible one taking into account the key factors that
affect a baseline.

The following steps are implemented for baseline setting:
1. Identification and description of plausible future scenarios

At this stage the plausible future scenarios are defined and checked if they are in line with the current
legislation and if they are available to the project participants.

2. Analysis of the key factors that affect the implementation of the plausible future scenarios

The key factors are directly or indirectly factors to the plausible future scenarios that affect their
implementation. The following factors considered as the key factors that affect the plausible future
scenarios implementation: investment barrier, technological barriers, financial barrier (the description
and application of the mentioned key factors are provided by Step 2 of the approach chosen). The other
factors stated in paragraph 25 of the Guidance on criteria for baseline setting and monitoring (Version
02) can not be considered as the key factors that affect the baseline.

3. Selecting the most plausible scenario
This stage results in defining of the baseline. The baseline is the most attractive future scenario.
Step 2. Application of the approach chosen

1. Identification and description of plausible future scenarios
The list of the future scenarios shall be developed according to the following terms:

o all future scenarios shall be available to the project perticipants;

12 5ource: http://ji.unfcec.int/Ref/Documents/Baseline setting and monitoring.pdf

13 In accordance with paragraph 9(a) “Guidance on criteria for baseline setting and monitoring”, (Version 02). The
approved CDM methodologies are not used for choice, justification and setting of the baseline.

1% Source: http://unfccc.int/resource/docs/2005/cmpl/eng/08a02.pdf#page=2
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e all future scenarios shall be provide outputs in comparable quantities and with
comparable quality and properties.

The list of future scenarios:

Future scenario 1. Construction of a continuous-casting machine (CCM) and an electric arc furnace
(EAF) with loading conveyor CONSTEEL with each commissioning in two stages: first CCM in 2007,
second EAF in 2010. Production of steel in the open-hearth furnaces, processing of steel in the ladle
furnace, casting of steel into slabs in CCM and into moulds, rolling of steel billets at the rolling plant #1
since 2008 till middle 2010. Production of steel in EAF, processing of steel in the ladle furnace, casting
of steel into slabs in CCM, rolling of steel slabs at the rolling plant #1 since middle 2010. The steel slabs
produced in the CCM and not rolled in the rolling plant #1 will be sold as finished product.®

Future scenario 2. The continuation of the current situation. The production of steel in the open-hearth
furnaces, processing of steel in the ladle furnace, casting of steel into moulds, rolling of steel billets at
the rolling plant #1.'°

Future scenario 3. Reconstruction of the open-hearth plant with steel production increase. The
production of steel in the open-hearth furnaces, processing of steel in the ladle furnace, casting of steel
into moulds, rolling of steel billets at the rolling plant #1.

Future scenario 4. Reconstruction of the open-hearth plant with steel production increase and
construction of CCM. The production of steel in the open-hearth furnaces, processing of steel in the
ladle furnace, casting of steel into slabs in CCM, rolling of steel slabs at the rolling plant #1.

Future scenario 5. Construction of oxygen blown converters (and CCM). The production of steel in
oxygen blown converters, processing of steel in the ladle furnace, casting of steel into moulds (or into
slabs in CCM), rolling of steel billets at the rolling plant #1.

Future scenario 6. Construction of a continuous-casting machine (CCM) and an electric arc furnace
(EAF) with vertical bath with each commissioning in two stages: first CCM in 2007, second EAF in
2010.

Description of future scenarios:

Future scenario 1

Future scenario 1 is included the following activities: construction of the EAF with loading conveyor
CONSTEEL and CCM. As a result of the implementation of the specified activities, steel and rolled
products will be produced according to the following scheme: begin 2008 — middle 2010 (after CCM
commissioning — till EAF commissioning) melting of steel in the open-hearth furnaces, processing of
steel in the ladle furnace, steel casting in the CCM and into the moulds, rolling of steel billets in the
rolling plant #1; since 2010 (after EAF commissioning) melting of steel in the EAF, processing of steel
in the ladle furnace, steel casting in the CCM, rolling of steel slabs in the rolling plant #1. The
production of steel in the EAF shall amount to 1,000,000 tonnes per year. The output of rolled metal
shall amount to 595,000 tonnes per year. The output of steel slabs as finished product for sale shall
amount to 310,000 tonnes per year.

The construction of CCM and EAF could not be provided at JSC “AMW?” in the same time because of
lack of investment (investment barrier). The analysis of investment barrier is provided below.

1> Implementation of the project without it being registered as a JI project.

18 |_ater will be showed that this future scenario is the baseline.
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Future scenario 2

The continuation of the current situation allows for the production of steel in the open-hearth furnaces,
processing of steel in the ladle furnace, casting of steel into moulds, rolling of steel billets at the rolling
plant #1 without implementing any significant changes in the technological process. According to this
scenario, the production of steel at the open-hearth plant will be more than 650,000 tonnes per year and
the output of rolled metal up to 500,000 tonnes per year. As the implementation of the future scenario 1
allows for an increase in steel and rolled metal production, it is assumed that the added steel output
would be produced by the future scenario 2 at other iron-and-steel works in Russia (about 420,000 t steel
per year after EAF commissioning).

Future scenario 3

The implementation of the future scenario 3 allows to steel production increase in the open-hearth
furnaces. The technological scheme is the same as in the future scenario 2.

The future scenario 3 is not available for project participant as the increase of steel billets (steel casted
into the moulds) does not allow to roll all steel billets in the rolling plant #1*" and steel billets can not be
saled because of lack of demand on steel billets (ingots casted into the moulds).

Future scenario 4

The implementation of the future scenario 4 allows to steel production increase in the open-hearth
furnaces and steel casting in CCM. The technology scheme includes the following stage: melting of steel
in the open-hearth furnaces, processing of steel in the ladle furnace, steel casting in the CCM, rolling of
steel billets in the rolling plant #1.

Future scenario 5

Construction of oxygen blown converters (and CCM) allows to production of steel in oxygen blown
converters, processing of steel in the ladle furnace, casting of steel into moulds (or into slabs in CCM),
rolling of steel billets at the rolling plant #1.

The future scenario 5 is not available for project participant. The steel can be produced in the oxygen
blown converters only by using the liquid pig iron'® as there is not a blast-furnace plant at the
JSC “AMW” where the liquid pig iron can be produced the future scenario 5 is not available for project
participants.

Future scenario 6

The future scenario 6 includes the following activities: construction of the EAF with vertical bath and
CCM." The technology scheme, quality and quantity outputs by the future scenario 6 is the same as in
the future scenario 1.

The implementation of all future scenarios will allow producing steel of comparable qualities because all
future scenarios allow for the out-of-furnace steel processing in the ladle furnace. The all future

" The maximal production of rolled metal from steel billets in the rolling plant #1 at the JSC “AMW” is
500 000 t/year. See description of parameners used to establish the baseline (below in the section B.1.)

18/, Kudrin. Theory and technology of steel production: manual for the higher educational institutions. — Moscow:
Mir, 2003 - p. 170-227

19 This scenario was considered at the investment stage of the project. The comparative information of EAF with
CONSTEEL System and with top charge is attached.
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scenarios will be provide steel outputs in comparable quantities produced at the JSC “AMW” or
integrally at the JSC “AMW?” and at the other iron-and-steel works.

Therefore the future scenarios #1, #2, #4 and #6 are available for project participants and provide
outputs in comparable quantities and with comparable quality and properties.

Compliance of the chosen scenarios with the current legislation and regulations

The main current document that regulates the development of the Russian metallurgical works is
Strategy of the development of metallurgy in the Russian Federation up to 2020. The Strategy
determines the goal and tasks of Russian mettalurgy development. There are a task of increase of steel
production in EAF and casting of steel in CCM.? Therefore the future scenarios 1 and 6 are fully in
compliance with the state Strategy. It is stated in the Strategy that the steel production in the open-hearth
furnaces will be reduced till 2020. But this is not an obligatory requerment for mettalurgical works. In
accordance with the Strategy the replacement of open-hearth furnaces is provided by owner without state
assistance, the exact time of open-hearth furnaces operation is not determined, the plan of reconstruction
can be prolonged.?* Therefore the continuation of the steel production in the open-hearth furnaces not
contradict the state Strategy. The future scenario 2 and 4 are in compliance with current legislation.
Futhemore the steel production in the future scenarios 2 and 4 includes the steel processing in the ladle-
furnace that provids to high quality steel and rolled metal production that is in accordance with basic
expected result of state Strategy implementation®. There are not regulations in Russia that regulate the
GHG emissions by sources. So the future scenarios are in compliance with state regulations in area of
environmental protection.

The list of the future scenarios corresponding to the current legislation and available to the
project participants:

Future scenario 1. Construction of a continuous-casting machine (CCM) and an electric arc furnace
(EAF) with loading conveyor CONSTEEL with each commissioning in two stages: first CCM in 2007,
second EAF in 2010. Production of steel in the open-hearth furnaces, processing of steel in the ladle
furnace, casting of steel into slabs in CCM and into moulds, rolling of steel billets at the rolling plant #1
since 2008 till middle 2010. Production of steel in EAF, processing of steel in the ladle furnace, casting
of steel into slabs in CCM, rolling of steel slabs at the rolling plant #1 since middle 2010. The steel slabs
produced in the CCM and not rolled in the rolling plant #1 will be sold as finished product.

Future scenario 2. The continuation of the current situation. The production of steel in the open-hearth
furnaces, processing of steel in the ladle furnace, casting of steel into moulds, rolling of steel billets at
the rolling plant #1.

Future scenario 4. Reconstruction of the open-hearth plant with steel production increase and
construction of CCM. The production of steel in the open-hearth furnaces, processing of steel in the
ladle furnace, casting of steel into slabs in CCM, rolling of steel slabs at the rolling plant #1.

2 Strategy of the development of metallurgy in the Russian Federation up to 2020, approved by Order of
Minpromtorg # 150 dated on 18.03.2009, p. 28-29, 47, 94. Source:
http://www.minprom.gov.ru/activity/metal/strateq/2

2! Strategy of the development of metallurgy in the Russian Federation up to 2020, approved by Order of
Minpromtorg # 150 dated on 18.03.2009, p. 36, 42-43

22 Strategy of the development of metallurgy in the Russian Federation up to 2020, approved by Order of
Minpromtorg # 150 dated on 18.03.2009, p. 27
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Future scenario 6. Construction of a continuous-casting machine (CCM) and an electric arc furnace
(EAF) with vertical bath with each commissioning in two stages: first CCM in 2007, second EAF in
2010.

2. Analysis of the key factors that affect the implementation of the future scenarios
The key factors are directly or indirectly factors to the future scenarios that affect their implementation.
The list of the key factors that affect the implementation of the future scenarios®:
1) Investment barrier.
2) Technological barriers:
2.1) Lack of infrastructure for implementation of the altenative scenarios;
2.2) Absence of prevailing practice («first of its kind»);
2.3) Absence of skilled and/or properly trained labour.
3) Financial barrier (cost efficiency).
Definition of key factors

Investment barrier

Investment barrier represents the availability of own or dept capital for financing the project.

Lack of infrastructure for implementation of the altenative scenarios

This barrier represents the absence of an infrastructure (pipelines, transmission lines, etc.) allowing the
supply of raw materials, fuel, power, etc. for production according to the project and within appropriate
amounts and quality.

Absence of prevailing practice («first of its kind»)

The use of equipment, technologies or production methods that are not a prevailing practice in the
relevant geographical area represents a high technological risk. The new equipment, technology or
production methods are defined in this case as “first of its kind”.

Absence of skilled and/or properly trained labour

Absence of skilled and/or properly trained labour to control and maintain the process (equipment)
represents a high risk of equipment malfunction and outage due to human error.

Financial Barrier (cost efficiency)

The presence of a financial barrier for a specific scenario means that economic parameters of the
scenario are not acceptable for the project participants.

The presence of the above barriers for implementation of future scenarios means that they may not be
implemented if there is a more profitable scenario or there is no possibility of overcoming them.

23 The factors that are not provided in the list of the key factors (including factors provided in the paragraph 25 of
Guidance on criteria for baseline setting and monitoring (Version 02)) have not an influence on future scenarios
implementation.
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Analysis of the key factors that affect the implementation of the future scenarios

Investment Barrier

The future scenarios (## 1, 4, 6) that include the reconstruction of steelmaking plant, construction of
new facilities (steel making furnaces, CCM) require the significant investment (the future scenario 1
requires investments in an amount of 8.7 billion rubles). The following reasons make it difficult for
JSC “Ashinskiy Metallurgical Works” to raise a considerable investment:

1. JSC “Ashinskiy Metallurgical Works” is considered as a small company in the industry with
regard to its production output, assets and working capital®*;

2. JSC “Ashinskiy Metallurgical Works™ does not belong to a large holding company®*;
3. Limited access to debt financing®;
4. Absence of governmental investments into development of metallurgical plants®.

Important influence of the implementation of the project in metallurgical works has a world financial
and economy crisis — many of investment project in Russian metallurgical works were stopped becase of
investment barriers®. At the moment of financial crisis beginning the project of the JSC “AMW” was
underway as the financing of the project is provided in step-wise approach: to complete the
reconstruction JSC “AMW?” requires the additional 35% of the funds.

For support the investment projects in Russian metallurgical works is provided the state policy included
the following actions: state support of system-making enterprises and state guarantee for crediting of
investment projects in metallurgy”’. However the JSC “AMW” references for Russian government
concerning state assistance for project implementation (in accordance with any the above mentioned
supporting mechanism) were rejected.

Therefore the investment barrier exists for the furure scenarios ## 1, 4 and 6. The investment barrier
does not influence the implementation of the future scenario 2 because it does not require any additional
investments.

Consequently there are serious obstacles for raising the required funds and for completing the
implementation of the project. According to the Strategy of the development of metallurgy in the
Russian Federation up to 2020, projects for the reconstruction of metallurgical works, and the
construction of new facilities, are basically financed from company funds, but an additional source is the
possibility of implementing projects under the joint implementation of the Kyoto Protocol.®® The
explanation of how registration of the project as a JI project will reduce the effect of the investment
barrier is provided in the section B.2.

2 Assessment of Russian ferrous industry development in 1990-2005 years. FGUP “Central Research Institute
“Ferrous industry” n.a. I.P.Bardina”, 2006, p. 42.

2 Strategy of the development of metallurgy in the Russian Federation up to 2020, approved by Order of
Minpromtorg # 150 dated on 18.03.2009, p.42-44. Source: http://www.minprom.gov.ru/activity/metal/strateg/2

2 Strategy of the development of metallurgy in the Russian Federation up to 2020, approved by Order of
Minpromtorg # 150 dated on 18.03.2009, p.42.

21 Source: http://www.minprom.gov.ru/activity/metal/news/87

%8 Strategy of the development of metallurgy in the Russian Federation up to 2020, approved by Order of
Minpromtorg # 150 dated on 18.03.2009, p.42-45.
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Technological barriers:

Lack of infrastructure for implementation of the altenative scenarios

The future scenarios 1 and 6 foresee the construction of an EAF with the output of up to 1,000,000
tonnes of steel per year. Operating this EAF to its full capacity requires some 375,000 MWh per year.
JSC “Ashinskiy Metallurgical Works” does not have the capacity for production of the required
electricity and has to cover its power needs from the grid. Power supply requires the construction of
transmission lines (35 kV) over a distance of 70 km and of a step-down substation.

The required infrastructure to implement future scenarios 2 and 4 including raw materials and fuel
supply is available since it does not foresee any changes in the raw materials and fuel consumption.

Absence of prevailing practice («first of its kind»)

The future scenarios 1, 4 and 6 forsee the operation of open-hearth furnaces with CCM.? This practice
was introduced for the first time by JSC “Ashinskiy Metallurgical Works” and did not exist in any iron-
and-steel works in Russia®, due to difficulties in combining steel melting in open-hearth furnaces with
continuous casting®'. When replacing open-hearth furnaces, it is a prevailing practice to launch a CCM
together with an EAF (or after launching an EAF). Therefore, the construction of a CCM at
JSC “Ashinskiy Metallurgical Works” and its operation together with open-hearth furnaces can be
defined as “first of its kind”.

The facility foreseen for the EAF at JSC “Ashinskiy Metallurgical Works” (future scenario 1) will have
a capacity of 120 tonnes with a CONSTEEL conveyor (the furnace charge loaded by conveyor). This
EAF will be the first of its kind in Russia and can be considered as “first of its kind”.*

Future scenario 2 can be considered as common practice with regard to equipment and technology
process.

Absence of skilled and/or properly trained labour

The construction of the CCM and EAF in accordance with the future scenarios 1, 4 and 6 requires skilled
and properly trained labour for equipment operating and performing maintenance, as the equipment and
technologies are unfamiliar to the plant's engineers. These future scenarios foresee such technologies
(production of steel in open-hearth furnaces with casting in the CCM) and equipment (EAF with
conveyor furnace charge loading) that are not prevailing practice in the relevant geographical area (iron-
and-steel works in Russia). Thereby, should technical failures arise during operation of the equipment
(due to low qualification and lack of experience of the personnel) that can not be quickly repaired, no
third party specialists or equipment vendors can be promptly made available.

The training of the labor requires a significant financing as the project foresees a new for the
JSC “AMW” equipment and technology. The training should be provided at Russian and foreign
companies. The cost of training and take the project’s equipment into operation is more than 680
th. Euro.

2 Future scenarios 1 and 6 foresee the construction of a CCM before building the EAF. Thereby, before launching
the operation of the EAF, the steel will be produced in open-hearth furnaces and casted on the CCM.

%0 Strategy of the development of metallurgy in the Russian Federation up to 2020, approved by Order of
Minpromtorg # 150 dated on 18.03.2009, p.94.

31 Smirnov A.N., Safonov V.M. Role of open-hearth furnace in the history. Source: http://uas.ukrsteel.org/node/138

32 Source: http://www.metalinfo.ru/ru/news/40771
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If the project develops according to future scenario 2, then there is no requirement for additional
personnel retraining and training since the implementation of this scenario does not affect the operating
processes. The plant’s engineers have a long positive experience of working with the existing
equipment.

Financial Barrier (cost efficiency)

In order to assess the impact of the financial barrier it is necessary to review the economical efficiency
of the investment budget of the presented future scenarios. In our case, the review of the economical
efficiency of the investment budget is performed only for future scenario 1 (project scenario).

Additional economical effects from implementation of the project were defined in order to assess the
economical efficiency of the project. Spreadsheet with calculation of economical efficiency indicators is

[x
Hl
Microsoft Office

. . Excel 97-2003 Works|
presented in Excel file. o

Results from the performed review of the economical efficiency for future scenario 1 are listed in
Table B.2-1.

Table B.2-1. Results of the review of the economical efficiency of the future scenario 1

Indicator Value
Investments, thousands rubles 8,717,018
Additional return, thousands rubles per year 3 714,542
Additional operating costs, thousands rubles per year 3,685,982
Depreciation, thousands rubles per year 726,418
Discount rate, % 1.27%
Net discount income, thousands rubles - 245,851

It is clear from Table B.2-1 that future scenario 1 does not represent a commercially viable scenario,
which is represented by the presence of a significant financial barrier.

Table B.2-2. Result of the sensetivity analysis of the future scenario 1

Indicator/ Changing +10 % -10 %

Influence of investment changing

Net discount income, thousands rubles - 199,989 -291,713

Influence of operational cost changing

Net discount income, thousands rubles - 3,038,735 2,547,033
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The project is considered steady if at all scenarios it is effective and financially realized.* It is clear
from table B.2-2 that in the future scenario 1 indicators of the project economic efficiency are not
acceptable at change of key parameters.

The future scenario 2 is a continuation of the current situation, and does not require any additional
investments and therefore is not affected by the financial barrier.

3. Choice of the most plausible scenario — baseline

The results from the review of the key factors affected the implementation of the future scenarios allow
drawing a conclusion that the most plausible scenario is the future scenario 2: The continuation of the
current situation. The production of steel in the open-hearth furnaces, processing of steel in the ladle
furnace, casting of steel into moulds, rolling of steel billets at the rolling plant #1.

Future scenario 2 is the baseline scenario.

The following parameters are used to establish the baseline (estimation of greenhouse gas emissions
according to the baseline).

Data / parameter PsteeLreaLy

Data unit t

Description rolled metal production in rolling plant under

Baseline
Time of determination/monitoring Monthly according to the monitoring plan
Source of data (to be) used Calculated parameter

Value of data
(for ex ante
calculations/determinations)

2008 2009 2010 2011 2012
481 050] 500 000| 500 000| 500 000| 500 000

For year 2008 - calculated by the formula

Justification of the choice of (1.9.1.1) of the section D.1.1.4. based on average
data or description of historical data for the period 2006-2007.
measurement methods and For years 2009-2012 - calculated by the formula
procedures (to be) applied (1.9.1.2) of the section D.1.1.4. based on and

forecast of rolled metal production in 2009-2012
Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved
methodologies.

The forecast of rolled metal production is made
by Planning and Economic Department of the
JCS AMW

Any comment -

QA/QC procedures (to be)
applied

%% Methodological guidelines for assessement of investement projects, approved by Order Ne BK 477 on 21.06.1999,
p. 75.
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Data / parameter

I:)STEEL,SP,BL,y

Data unit

T

Description

steel production in steelmaking furnaces under
Baseline

Monthly according to the monitoring plan

Source of data (to be) used

Calculated parameter

Value of data
(for ex ante
calculations/determinations)

2008 2009 2010 2011 2012

652 037| 677 723| 677 723| 677 723| 677 723

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

Calculated by the formula (1.9.3.1) of the section
D.1.1.4. based on data of rolled metal production
(PsteeLreBLy) 1N 2008-2012 (the information
about rolled metal production in 2008-2012 and
they justification is provided above).

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved
methodologies.

The forecast of rolled metal production is made
by Planning and Economic Department of the
JCS AMW.

Any comment

Data / parameter SMCsppLy
Data unit t/t (steel)
Description Specific molds consumption for steel production

according to the baseline

Fixed parameter

Source of data (to be) used Calculated
Value of data
(for ex ante 0.024

calculations/determinations)

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

Specific molds consumption for steel production
according to the baseline (SMCgppg, ) is
calculated by the formula (1.5.1.1 of section
D1.1.4 PDD) based on actual data for the period
2006-2007

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment
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Data / parameter SECwmpeaLy
Data unit MWh/t

Specific electric power consumption for the
Description production process in the foundry plant according

to the baseline

Fixed parameter

Source of data (to be) used Calculated
Value of data
(for ex ante 0.060

calculations/determinations)

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

Specific electric power consumption for the
production process in the foundry shop according
to the baseline (SECyipLy) is calculated by the
formula (1.5.2.2 of section D1.1.4 PDD) based on
actual data for the period 2006-2007

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SCACwpaLy
Data unit thous.m*/t

Specific compressed air consumption for the
Description production process in the foundry plant according

to the baseline

Fixed parameter

Source of data (to be) used Calculated
Value of data
(for ex ante 0.147

calculations/determinations)

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

Specific compressed air consumption for the
production process in the foundry shop according
to the baseline (SCACyip gL y) is calculated by the
formula (1.5.2.4 of section D1.1.4 PDD) based on
actual data for the period 2006-2007.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment
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Data / parameter EFco2mp TECHBLY
Data unit tCO, /t

. Process emission factor for molds production
Description : X

according to the baseline

Time of determination/monitoring Fixed parameter
Source of data (to be) used Calculated
Value of data
(for ex ante 0.511

calculations/determinations)

Process emission factor for ingot molds
production according to the baseline
(EFcoz2mpTeCHBLY) IS Calculated by the formula
(1.8.5) based on actual data for the period 2006-
2007.

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

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

QA/QC procedures (to be)
applied

Any comment -

Data / parameter PsTeEL RP,BLmaxy

Data unit t/year

Maximum rolled products manufacture in the

Description rolling plant according to the baseline
Time of determination/monitoring Fixed parameter

Source of data (to be) used Estimated

Value of data

(for ex ante 500,000

calculations/determinations)
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied
QA/QC procedures (to be)
applied

Assessment is made on the basis of technical
specifications of the equipment provided by
specialists from AMW

Any comment -
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Data / parameter

SSCrp L

Data unit

t(steel) / t(rolled products)

Description

Specific steel consumption for rolled metal
production according to the baseline

Fixed parameter

Source of data (to be) used Calculated
Value of data
(for ex ante 1.355

calculations/determinations)

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

Specific steel consumption for rolled products
manufacture according to the baseline (SSCgp gL y)
is calculated by the formula (1.9.2.2) based on
actual data for the period 2006-2007.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SRMCisp gLy
Data unit t/t

specific carbonaceous raw material (i)
Description consumption in steelmaking furnaces under

Baseline

Monthly according to the monitoring plan till
EAF commissioning. Further will be fixed (see
table D.1-2.).

Source of data (to be) used

Calculated

Value of data
(for ex ante
calculations/determinations)

SRIvlCiron,SP,BL,y =0.038
SRIvlecrapiron,SP,BL,y =0.078
SRIvlecrap,SP,BL,y =1.064
SRIvlCIimestone,SP,BL,y =0.006
SRMColomite spaLy = 0.038
SRI\/ICcarb.mater,SP,BL,y =0.001
SRMCijimesppLy = 0.045

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

Calculated by the formula (1.1.1.2) of the section
D.1.1.4. based on actual data for the period
11/2007 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment
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Data / parameter

SFCispiLy

Data unit

t/t or thous.m*/t

Description

specific fuel (j) consumption in steelmaking
furnaces under Baseline

Monthly according to the monitoring plan till
EAF commissioning. Further will be fixed (see
table D.1-2.).

Source of data (to be) used

Calculated parameter

Value of data
(for ex ante
calculations/determinations)

SI:Cnaturalgas,SF’,BL,y =0.114
SFCiiewit,sp,aLy = 0.051

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

Calculated by the formula (1.1.1.4) of the section
D.1.1.4. based on actual data for the period
11/2007 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SECspiLy
Data unit MWh/t
Description specific electric power consumption in

steelmaking furnaces under Baseline

Monthly according to the monitoring plan till
EAF commissioning. Further will be fixed (see
table D.1-2.).

Source of data (to be) used Calculated
Value of data
(for ex ante 0.007

calculations/determinations)

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

Calculated by the formula (1.1.2.2) of the section
D.1.1.4. based on actual data for the period
11/2007 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment
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Data / parameter SCACsppLy
Data unit thous.m®/t
Description specific compressed air consumption in

steelmaking furnaces under Baseline

Monthly according to the monitoring plan till
EAF commissioning. Further will be fixed (see
table D.1-2.).

Source of data (to be) used Calculated
Value of data
(for ex ante 0.220

calculations/determinations)

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

Calculated by the formula (1.1.2.4) of the section
D.1.1.4. based on actual data for the period
11/2007 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SOCsppLy
Data unit thous.m®/ t
Description specific oxygen consumption in steelmaking

furnaces under Baseline

Monthly according to the monitoring plan till
EAF commissioning. Further will be fixed (see
table D.1-2.).

Source of data (to be) used Calculated
Value of data
(for ex ante 0.022

calculations/determinations)

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

Calculated by the formula (1.1.2.6) of the section
D.1.1.4. based on actual data for the period
01/2008 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment
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Data / parameter SSCirpLy
Data unit t/t
Description proportion of steel processed in ladle furnace

Monthly according to the monitoring plan.

Source of data (to be) used Calculated
Value of data
(for ex ante 0.979

calculations/determinations)

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

Calculated by the formula (1.9.4.2) of the section
D.1.1.4. based on actual data for the period
05/2008 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SRMC;i LrgLy
Data unit t/t
Description specific carbonaceous raw material (i)

consumption in ladle furnace under Baseline

Monthly according to the monitoring plan.

Source of data (to be) used

Calculated

Value of data
(for ex ante
calculations/determinations)

SR'VICcalrb.malter,LF,BL,y =0.001
SRMCijime LraLy = 0.013

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

Calculated by the formula (1.2.1.2) of the section
D.1.1.4. based on actual data for the period
05/2008 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter

SFCiLrpLy

Data unit

t/t
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Description

specific fuel (j) consumption in ladle furnace
under Baseline

Monthly according to the monitoring plan.

Source of data (to be) used

Calculated

Value of data
(for ex ante
calculations/determinations)

SI:Cgraph.elec.,LF,BL,y = 0001

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

Calculated by the formula (1.2.1.4) of the section
D.1.1.4. based on actual data for the period
05/2008 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SEC kpLy
Data unit MWh/t
Description specific electric power consumption in ladle

furnace under Baseline

Monthly according to the monitoring plan.

Source of data (to be) used Calculated
Value of data
(for ex ante 0.065

calculations/determinations)

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

Calculated by the formula (1.2.2.2) of the section
D.1.1.4. based on actual data for the period
11/2007 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SCAC rpLy
Data unit thous.m*/t
Description specific compressed air consumption in ladle

furnace under Baseline
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Time of determination/monitoring Monthly according to the monitoring plan.

Source of data (to be) used Calculated

Value of data
(for ex ante 0.020
calculations/determinations)
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures (to be)
applied

Calculated by the formula (1.2.2.4) of the section
D.1.1.4. based on actual data for the period
11/2007 — 12/2008.

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment -

Data / parameter SFCirpy

Data unit thous.m*/t

Description specific fuel (j) consumption in rolling plant
Time of determination/monitoring Monthly according to the monitoring plan
Source of data (to be) used Calculated

Value of data
(for ex ante 0.083
calculations/determinations)
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures (to be)
applied

Calculated by the formula (1.3.1.2) of the section
D.1.1.4. based on actual data for the period
11/2007 — 08/2008.

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment -

Data / parameter SECkgpy

Data unit MWh/t

Description specific electric power consumption in rolling
plant

Time of determination/monitoring Monthly according to the monitoring plan

Source of data (to be) used Calculated
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Value of data
(for ex ante
calculations/determinations)

0.034

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

Calculated by the formula (1.3.2.2) of the section
D.1.1.4. based on actual data for the period
11/2007 — 08/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter SCACgpy
Data unit thous.m*/t
Description specific compressed air consumption in rolling

plant

Monthly according to the monitoring plan

Source of data (to be) used Calculated
Value of data
(for ex ante 0.046

calculations/determinations)

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

Calculated by the formula (1.3.2.4) of the section
D.1.1.4. based on actual data for the period
11/2007 — 08/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter EFcozLpy
Data unit tCO,/t
Description CO, emission factor for lime production

Monthly according to the monitoring plan

Source of data (to be) used Calculated
Value of data
(for ex ante 0.920

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

QA/QC procedures (to be)
applied

Calculated by the formula (1.8.4) of the section
D.1.1.4. based on actual data for the period
11/2007 — 08/2008.

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment -

Data / parameter EFkcozeLecy

Data unit tCO,/MWh

CO, emission factor for electric power production,

Description supplied to consumers (K)

Time of determination/monitoring Monthly according to the monitoring plan
Source of data (to be) used Calculated

Value of data

(for ex ante 0.515

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

QA/QC procedures (to be)
applied

Calculated by the formula (1.8.1) of the section
D.1.1.4. based on actual data for the period
11/2007 — 12/2008.

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment -

Data / parameter EFcozcay
Data unit tCO,/thous.m®
. CO, emission factor for compressed air
Description .
production
Time of determination/monitoring Monthly according to the monitoring plan
Source of data (to be) used Calculated
Value of data
(for ex ante 0.045
calculations/determinations)
Justification of the choice of Calculated by the formula (1.8.2) of the section
data or description of D.1.1.4. based on actual data for the period
measurement methods and 11/2007 — 12/2008.
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procedures (to be) applied

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter

EFcozocy

Data unit

tCO,/thous.m®

Description

CO, emission factor for oxygen production

Monthly according to the monitoring plan

Source of data (to be) used Calculated
Value of data
(for ex ante 0.703

calculations/determinations)

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

Calculated by the formula (1.8.3) of the section
D.1.1.4. based on actual data for the period
01/2008 — 12/2008.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
standards of AMW and approved methodologies

Any comment

Data / parameter

SRMC; jron,mpPeLY

Data unit

t/t

Description

specific iron (i) consumption for molds
production

Fixed parameter

Source of data (to be) used

Calculated

Value of data
(for ex ante
calculations/determinations)

0.605 for pig iron
0.295 for foundry iron

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

Calculated by the formula (1.7.2.1) of the section
D.1.1.4. based on actual data for the period
01/2006 — 06/2007.

QA/QC procedures (to be)
applied

Measuring instruments are calibrated in
compliance with state regulations, internal
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standards of AMW and approved methodologies

Any comment

Data / parameter We rwmi
Data unit tC/t

Carbon content in raw material (i)
Description

Fixed parameter

Source of data (to be) used

2006 IPCC Guidelines for National
Greenhouse Gas Inventories — Volume 3.
Industrial Processes and Product Use, Chapter
4. Metal Industry Emissions, Table. 4.3, p. 4.27

Value of data
(for ex ante
calculations/determinations)

limestone 0.12
dolomite 0.13

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

QA/QC procedures (to be)
applied

Any comment

Data / parameter

Data unit

Description

carbon content in fuel (j)

Fixed parameter

Source of data (to be) used

2006 IPCC Guidelines for National
Greenhouse Gas Inventories — Volume 3.
Industrial Processes and Product Use, Chapter
4. Metal Industry Emissions, Table. 4.3, p. 4.27

Value of data
(for ex ante
calculations/determinations)

graphite electrodes 0.82
coke 0.83

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

Any comment

Data / parameter We steeL
Data unit tC/t
Description Carbon content of steel

Fixed parameter

Source of data (to be) used

National Inventory Report about GHG
emissions by sources and removals by sinks for
the period 1990-2007, 2009, p. 110-113

Value of data
(for ex ante
calculations/determinations)

0.0025

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

By using the average actual data of steel carbon
content (0.0017tC/t steel) the results of GHG
emissions reductions are chageged in rage 0.02-
0.01%. This is negligible.

QA/QC procedures (to be)
applied

Any comment

Data / parameter We rwmi
Data unit tC/t
Description Carbon content of pig iron (scrap iron)

Fixed parameter

Source of data (to be) used

National Inventory Report about GHG
emissions by sources and removals by sinks for
the period 1990-2007, 2009, p. 110-113

Value of data
(for ex ante
calculations/determinations)

0.043

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

QA/QC procedures (to be)
applied

Any comment
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Data / parameter We rmi

Data unit tC/t

Description Carbon content of carbonaceous materials
Time of determination/monitoring Fixed parameter

TU 1971-198373-846-24-2004

Source of data (to be) used http://uglerod.com/prod.php

Value of data
(for ex ante 0.95
calculations/determinations)
Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied
QA/QC procedures (to be)
applied

Any comment -

Data / parameter We

Data unit t C / thous.m?

Description Carbon content of natural gas
Time of determination/monitoring Fixed parameter

Source of data (to be) used Calculated

Value of data

(for ex ante 0.514

calculations/determinations)

Calculations are made based on the following
formula:

We g = We i detautt * NCV gefaue * pr * 107
NCV¥j geraut - Net calorific value of the fuel j
(default value), TJ/thous.t

Justification of the choice of We g defautt - Carbon content of the fuel j (default
data or description of value), kg/GJ
measurement methods and p & — density of the fuel j, kg /m® (factual data)
procedures (to be) applied For natural gas:
We i defaut = 15.3 kgs/GJ, NCVj getaurr = 48.0
TJ/thous.t

Initial data source: 2006 IPCC Guidelines for
National Greenhouse Gas Inventories — Vol.2
Energy, Chapter 1. Introduction, Table. 1.2,

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


http://uglerod.com/prod.php

JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

UNFCeC
P ’

Joint Implementation Supervisory Committee

page 37

p. 1.20, Table. 1.4, p.1.25
pr = 0.7 kg /m®
Initial data source: Certificates of natural gas

QA/QC procedures (to be)
applied

Any comment

Data / parameter W
Data unit tC/t
Description Carbon content in heavy fuel oil

Fixed parameter

Source of data (to be) used Calculated
Value of data
(for ex ante 0.852

calculations/determinations)

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

Calculations are made based on the following
formula:

We g = We defautt * NCVj gefaute * 10°;

NCVpj geraurt - et calorific value of the fuel j
(default value), TJ/thous.t

We g gerautt- Carbon content of the fuel j (default
value), kg/GJ

For heavy fuel oil:

We ki defaut = 21.1 Kg/GJ, NCVj gefaurr = 40.4
TJ/thous.t

Initial data source: 2006 IPCC Guidelines for
National Greenhouse Gas Inventories — Vol.2
Energy, Chapter 1. Introduction, Table. 1.2,

p. 1.20, Table. 1.4, p.1.25

QA/QC procedures (to be)
applied

Any comment

Data / parameter 44/12
Data unit tCO,/tC

" Ratio of CO, molecular weight to C molecular
Description

weight

Fixed parameter

Source of data (to be) used

2006 IPCC Guidelines for National
Greenhouse Gas Inventories — Volume 3.
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Industrial Processes and Product Use, Chapter
4. Metal Industry Emissions, p. 4.48

Value of data
(for ex ante
calculations/determinations)

3.667

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

QA/QC procedures (to be)
applied

Any comment

Data / parameter

EFCOZ,ELEC,grid,y

Data unit t CO,/ MWh
CO, emission factor for electric power produced
Description in the electric power system and supplied to

facilities consuming electric power

Fixed parameter

Source of data (to be) used

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

Value of data
(for ex ante
calculations/determinations)

2008 — 0.565
2009 - 0.557
2010 - 0.550
2011 -0.542
2012 -0.534

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

QA/QC procedures (to be)
applied

Any comment

Data / parameter EFcosip
Data unit tCO,/t
Description CO, emission factor for pig iron production from
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Time of determination/monitoring Fixed parameter
Source of data (to be) used Estimated
Value of data
(for ex ante 1.510
calculations/determinations)
Justification of the choice of
data or description of The factor is calculated according to the approach
measurement methods and set out in the Annex 4 PDD
procedures (to be) applied
QA/QC procedures (to be) i
applied
Any comment -
Data / parameter EFcozspouty
Data unit tCO,/t
o CO, emission factor for steel production from
Description . .
Russian metallurgical plants
Time of determination/monitoring Fixed parameter
Source of data (to be) used Estimated
Value of data
(for ex ante 1.766
calculations/determinations)
Justification of the choice of
data or description of The factor is calculated according to the approach
measurement methods and set out in Annex 4 PDD
procedures (to be) applied
QA/QC procedures (to be) i
applied
Any comment -

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

JI specific approach is used for demonstration of additionality of the project in accordance with the
paragraph 2(a) of the Annex I to the “Guidance on criteria for baseline setting and monitoring”,
(Version 02).** The approved CDM methodologies and tools are not used for demonstration of
additionality.

The demonstration that the project provides reductions in emissions by sources that are additional to any
that would otherwise occur, is provided using the following step-wise approach:

3 Source: http://ji.unfcec.int/Ref/Documents/Baseline setting and _monitoring.pdf
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1. Indication and description of the approach applied
2. Application of the approach chosen
3. Provision of additionality proofs
Step 1. Indication and description of the approach applied

A Jl-specific approach is chosen for justification of additionality. JISC’ guidance on criteria for baseline
setting and monitoring prescribes in this case to provide traceable and transparent information showing
that the baseline was identified on the basis of conservative assumptions, that the project scenario is not
part of the identified baseline scenario and that the project will lead to reductions of anthropogenic
emissions by sources.

Step 2. Application of the approach chosen

The analysis outlined in the section B.1. clearly demonstrates that the baseline scenario is: Future
scenario 2. The continuation of the current situation. The production of steel in the open-hearth furnaces,
processing of steel in the ladle furnace, casting of steel into moulds, rolling of steel billets at the rolling
plant #1.

The project is not a part of the baseline scenario, which can be shown by analyzing the key factors that

affect the implementation of the project scenarios. The results of the key factors analysis demonstrated
that the project scenario is not part of the identified baseline scenario are provided in the table B.2-1.
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Table B.2-1. Impact of the barriers on the implementation of future scenarios
Technological barriers
Future scenario In\l;estment Lack of Absence of | Absence of F:)nan_mal
arrier— | prevailing trained arrer
infrastructure .
practice labour
Future scenario 1
- . + + + + +

(project scenario)
Future scenario 2 B B
(baseline scenario)

Common practice analysis

The common practice analysis completes the analysis of the key factors that affect the implementation of
the future scenarios and demonstrate additionality of the project.

The similar activities to the proposed project (Construction of electric arc furnaces and continuos casting
machines) that have been implemented previously or are currently underway in the relevant geographical
area (metallurgical works in Russia) include the project at the following works®:

— 0JSC “Magnitogorsk Iron and Steel Works”

— CJSC “Management company “Metalloinvest” (OJSC "Ural steel™)

— CJSC “ChTPZ Group” (OJSC “Pervouralsky novotrubny works”)

— 0JSC “TMK” (OJSC “Seversky Pipe Plant”)

— 0QJSC “TMK” (OJSC “Taganrog Metallurgical Works™)

— CJSC “Management company “ESTAR” (OJSC “Zlatoust Metallurgical Works”)
There are essential distinctions between the proposed project activity and similar activities:

— The proposed project activity is the «first of its kind» as the project’s equipment (EAF with a
CONSTEEL conveyor that allows the furnace charge loading by conveyor instead of vertical
bath) and technologies (the operation of open-hearth furnaces with CCM) are not defused in the
relevant geographical area. That is demonstrated by the barrier analysis (Absence of prevailing
practice) based on state regulations and relevant studies (section B.1.).

— The similar projects are implemented by the largest metallurgical holding companies of Russia.
But JSC “Ashinskiy Metallurgical Works” does not belong to a large holding company.
Therefore the similar projects have not most probably the investment barrier for them
implementation in contrast to the proposed project as demonstrated by the analysis of
investment barrier (section B.1.).

% The similar projects are determined in accordance with: “Basic investment projects in russian mettalurgical
works” provided in the Strategy of the development of metallurgy in the Russian Federation up to 2020, approved
by Order of Minpromtorg # 150 dated on 18.03.2009, p.100-108; PDD “Implementation of arc-furnace steelmaking
at Magnitogorsk Iron and Steel Works”, source:
http://ji.unfccc.int/JI_Projects/DeterAndVerif/Verification/PDD/index.html
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— By analysis of common practice can be likely excluded the similar projects that are implemented
in accordance with JI mechanism®. All the above similar projects are implemented under JI
mechanism®” (excluded the project at OJSC “Taganrog Metallurgical Works™*®).

Therefore the projects for electric arc furnaces and continuous casting machines construction with
equipment and technology proposed by JSC “AMW?” implemented by small metallurgical companies
and without JI mechanism are not common practice in Russia.

The analysis of the the key factors affected future scenarios implementation and analysis of the common
practice shows that the project activity is not the baseline scenario. Therefore the reduction of emissions
obtained in the course of project implementation is additional to the baseline scenario.

Explanation of how registration of the Project as a JI (Joint Implementation) project will reduce
the effect of the barriers that prevent the Project being implemented in the absence of the use of
the JI mechanism.

The analysis of the barriers showed the presence of investment, financial and thehnological barriers for
the project, including those related to expenditures for their overcoming. Therefore, registering the
project as a JI Project and attracting investments by selling emission reduction units (ERU) will assist in
overcoming the above barriers and increase the viability of the project.

The economical efficiency analysis® of the project with and without the sale of ERU, showed that
selling ERU would provide to increase of economical efficiency of the project.

JSC “Ashinskiy Metallurgical Works” does not have sufficient funds for completing the project. The
additional income from selling of ERU allows attracting the necessary funding for completing of the
project: with the carbon financing the project is more economically effective and the income from ERU
sale can be guarantee timely repayment of credit and retirement of bonds.

The income from ERU sale can alleviate the financial risks because of technological barriers (lack of
infrastructure for implementation of the project; absence of prevailing practice; absence of skilled and/or
properly trained labour).

This shows that registering the project according to JI mechanisms will assist overcoming the above
determined barriers.

Step 3. Provision of additionality proofs
The proofs to support above information are contained in the following documents:

e Protocols of decision of project implementation and other relevant documentation from project
participants;

% Based on a provision for common practice analysis of Methodological tool “Combined tool to identify the
baseline scenario and demonstrate additionality” (Version 02.2), p. 9.
Source:http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-02-v2.2.pdf

3" Source: http://ji.unfcec.int/Jl_Projects/DeterAndVerif/Verification/PDD/index.html, http://mww.global-
carbon.com/ru/projects/ruprojects/zlatoust-metallurgical-plant.html,
http://www.sbrf.ru/tula/ru/concurs/2010/index.php?from114=1&id114=11002977

% There are no information like about implementation stage of the project in the company internet site
(http://www.tmkgroup.ru/) such as whether the project is implemented as JI project or is not. Taking into account
that OJSC “TMK” are implementing a similar project at OJSC “Seversky Pipe Plant” it is possible that the project at
OJSC “Taganrog Metallurgical Works” is also implemented as JI project.

% Economical efficiency analysis of the project is attached to PDD in excel format.
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e Investment anal

ysis of the project;

e Relevant studies;

e Lows of Russia

for metallurgy development and JI projects implementation.

This documentation can be provided on request.

Explanations on how GHG emission reductions are achieved

The reduction of GHG emission will be achieved due to decrease in raw material and fuel consumption
for steel and rolled metal production. The expected reduction of GHG emissions over the crediting
period (2008-2012) will be about 2,000 th. tonnes of CO; or in average 400 th. tonnes of CO, per year.

The detailed description of the CO, emissions in the baseline and the project scenario is given in the

section E of the PDD.

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

The project boundary covers all facilities where greenhouse gas emissions occur as a result of the

project implementation:

o Facilities of Ashinskiy Metallurgical Works:

o Steel plant:

o Rolling
o Combin

Open-hearth furnaces;

Electric arc furnace;

Ladle furnace;

Continuous-casting machine (CCM).
plant #1°:

Continuous furnaces;

Rolling mill.

ed heat and power station (CHP) and power equipment plant:

Steam boilers;
Generators;
Compressors;

Air separation unit.

o Foundry plant

o Lime calcining furnace

o Facilities located outside the Ashinskiy Metallurgical Works:

o Electric

o Pigiron

power system - grid;
production;

o Steel production.

% The rolling plant #1 includes the rolling mill # 2850. The rolling mill #1500, mill #1400, mill #720 is excluded

from the consideration as t

he project has not influence on they operation.
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The sources of greenhouse gas emissions as well greenhouse gases themselves that are included in the
assessment of emission reductions as per baseline and project scenario as shown in Table B.3-1. The
project and baseline boundaries are shown on the figures in the section D.

Table B.3-1. Sources of greenhouse gas emissions included in the Project boundaries

Ne Source of Emissions Gas™ Included / Description
Excluded
Baseline scenario
co included Emissions from fossil fuel combustion and use
2 of carbonaceous materials for steelmaking
1 | steel furnaces CH excluded® Excluded for simplification. Conservative
4 approach.
N.O excluded® Excluded for simplification. Conservative
2 approach.
Co included Emissions from use of carbonaceous materials
2 during processing of steel.
> | Ladle furnace CH excluded Excluded for simplification. Conservative
4 approach.
Excluded for simplification. Conservative
N,O excluded approach,
Co included Emissions from fossil fuel combustion for
2 heating of steel billets.
3 | Rolling plant #1 CH excluded Excluded for simplification. Conservative
4 approach.
Excluded for simplification. Conservative
N,O excluded approach,
co included Emissions from fossil fuel combustion for
Combined heat and power 2 production of power and other energy carriers.
4 | station (CHP) and power CH excluded Excluded for simplification. Conservative
equipment plant ¢ approach.
Excluded for simplification. Conservative
N,O excluded approach,
co included Emissions from fossil fuel combustion and use
2 of carbonaceous materials for mould production.
5 | Foundry plant CH excluded Excluded for simplification. Conservative
¢ approach.
N,O excluded Excluded for simplification. Conservative
2 approach.
co included Emissions from fossil fuel combustion and use
6 | Lime calcining furnace 2 of carbonaceous materials for lime production.
CH, excluded Excluded for simplification. Conservative

1 According to Guidance on criteria for baseline setting and monitoring (Version 02) the project must consider all
the greenhouse gases included in Annex A of the Kyoto Protocol. However, fuel combustion and oxidation of
carbonaceous materials only produces emissions of CO,, CH, and N,O and therefore emissions of SFg, PCFs, HFCs
are not considered. Source of data: 2006 IPCC Guidelines for National Greenhouse Gas Inventories — Volume 3.
Industrial Processes and Product Use, Chapter 4. Metal Industry Emissions, p. 4.9

42 See comments in Table B.3.-2

3 See comments in Table B.3.-2
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Ne Source of Emissions Gas™ Included / Description
Excluded
approach.

N,O excluded Essrlgggﬁ for simplification. Conservative
. Emissions from fossil fuel combustion for

€0, included production of electricity.

Electric power system — -
. Excl for simplification. Conservativi

! (the grid) CH, excluded apSrgggﬁ or simplification. Conservative
N,O excluded Essrlgggﬁ for simplification. Conservative
co included Emissions from fossil fuel combustion and use

Pig iron production 2 of carbonaceous materials in melting pig iron.
g Iron productit Excluded for simplification. Conservative
8 | (outside Ashinskiy CH, excluded approach
Metallurgical Works) Excluded for simplification. Conservative
N,O excluded approach
co included Emissions from fossil fuel combustion and use
Steel production 2 of carbonaceous materials for steelmaking.
P Lo Excluded for simplification. Conservative
9 | (outside Ashinskiy CH, excluded approach
Metallurgical Works) Excluded for simplification. Conservative
N,O excluded approach
Project scenario
co included Emissions from fossil fuel combustion and use
2 of carbonaceous materials for steelmaking.

1 | Steel furnaces CH, excluded Essrlggsg for simplification. Conservative
N,O excluded Essrlggsg for simplification. Conservative
co included Emissions from use of carbonaceous materials

2 during steel processing.

2 | Ladle furnace CH, excluded Egsrlggsﬁ for simplification. Conservative
N,O excluded Essrlggsg for simplification. Conservative
CO, included Emissions from fossil fuel combustion.

3 Continuous-casting CH excluded Excluded for simplification. Conservative

machine ‘ approach.
N,O excluded Essrlggsg for simplification. Conservative
. Emissions from fossil fuel combustion for
€O, included heating of steel billets .
4 | Rolling plant #1 CH, excluded Excluded for simplification. Conservative
approach.
N,O excluded Excluded for simplification. Conservative
approach.
Combined heat and power CO, included Errgtljslil:(t)ircl)snfcr)c:gEf}g;srsilcli:‘uel combustion for
5 | station (CHP) and power P Y-
equipment plant CH, excluded Excluded for simplification. Conservative

approach.
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Ne Source of Emissions Gas™ Included / Description
Excluded
N,O excluded Excluded for simplification. Conservative
approach.
. Emissions from fossil fuel combustion and use
CO, included . ’
of carbonaceous materials for mould production.
6 | Foundry plant CH, excluded Excluded for simplification. Conservative
approach.
N,O excluded Excluded for simplification. Conservative
approach.
. Emissions from fossil fuel combustion and use
CO, included . . .
of carbonaceous materials for lime production.
7 | Lime calcining furnace CH, excluded Excluded for simplification. Conservative
approach.
N,O excluded Excluded for simplification. Conservative
approach.
o, included Emlssm.ns from fossil fuel combustion for
production of power.
Electric power system PR TR :
. Excl for simplification. Conservativi
8 (the grid) CH, excluded apgrggsg or simplification. Conservative
N,O excluded Excluded for simplification. Conservative
approach.
. Emissions from fossil fuel combustion and use
CO, included L . -
- . of carbonaceous materials in melting pig iron.
Pig iron production Excluded for simplification. Conservative
9 | (outside Ashinskiy CH, excluded P :
. approach.
Metallurgical Works) ———— -
Excluded for simplification. Conservative
N,O excluded
approach.

The specified sources of emissions are determined according to the requirements of the “Guidance on
criteria for baseline setting and monitoring”, (Version 02)** (Table B.3-2.)

The project does not provide to the leakage.

In accordance with “Guidance on criteria for baseline setting and monitoring”, (Version 02) the leakage
is determined as “the net change of anthropogenic emissions by sources and/or removals by sinks of
GHGs which occurs outside the project boundary, and that can be measured and is directly attributable
to the JI project.”

The main emissions potentially giving rise to leakage in the context of the project are emissions arising
from fossil fuel use (e.g. extraction, processing, transport) for electricity production in the grid and in
the CHP of the JSC “AMW?, for transport of row materials and for steel production and processing.

In case the potential leakage is determined the project participants must undertake an assessment of the
potential leakage of the proposed JI project and explain which sources of leakage are to be calculated,
and which can be neglected.*

The project provides to the increase of electricity consumption including supply from the grid as a result
of EAF operation, therefore the potential leakage from fossil fuel use (e.g. extraction, processing,

4 Source: http://ji.unfccc.int/Ref/Documents/Baseline setting and monitoring.pdf

*® In accordance with the paragraph 18 of the Guidance on criteria for baseline setting and monitoring (Version 02).
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transport) for electricity production in the grid and in the own CHP will be also increase. But the leakage
arising from fossil fuel use (e.g. extraction, processing, transport) for electricity generation can be
assessed as negligible based on analysis of methodology for electricity project® and provided
calculation®’.

Because of the project provides to the more efficiency use of row materials and fuel by steel production
and processing in comparison to the baseline scenario (table A.4.3-1.) the project implementation brings
to the reduction of row materials and fuel consumption and accordingly to reduction of the leakage
arising from row materials and fuel use (e.g. extraction, processing, transport). Therefore, the leakage is
negligible and can be not taken into account with relation to the conservative estimation of emission
reductions.

Table B.3-2. Criteria for definition of the project components

Criterion for definition of the Comments
project boundary

The sources of emissions (open-hearth furnaces, electric arc
furnace, rolling plant, combined heat and power station
(CHP) and power equipment plant, foundry plant, lime
calcining furnace) are under the control of Ashinskiy
Metallurgical Works because they are the property of the
Company and under its direct responsibility.

The sources of emissions (power system (grid), pig iron
production, steel production) are under the control of
Ashinskiy Metallurgical Works because greenhouse gas
emissions occur in these sources as a result of the activity of
Ashinskiy Metallurgical Works: as a result from the use of
fossil fuel and raw materials for production products that are
consumed at Ashinskiy Metallurgical Works (electric power
and pig iron) and for steel production that were produced at
other steel plants in the absence of the project. Thereby, the
implementation of the project produces changes to
greenhouse gas emissions in the power system (increase of
emissions), in production of iron (emission reductions), in
production of steel (emission reductions).

1. | Under the control of the project
participants

Reasonably attributable to the The sources of greenhouse gas emissions defined in Table
project B.3.-1 are directly related to the steel plant of Ashinskiy
Metallurgical Works, therefore the reconstruction of the
steel plant (construction of EAF and CCM) influences
greenhouse gas emissions in these sources. Therefore, the
defined sources of greenhouse gas emissions are
“reasonably” attributable to the project.

* «The main emissions potentially giving rise to leakage in the context of electric sector projects are emissions
arising due to activities such as power plant construction and upstream emissions from fossil fuel use (e.g.
extraction, processing, transport). These emissions sources are neglected.” Source: Approved consolidated
baseline and monitoring methodology ACMO0002 “Consolidated baseline methodology for grid-connected electricity
generation from renewable sources” (Version 11), p. 11,
http://cdm.unfccc.int/UserManagement/FileStorage/HGY3TLRFPQVMO016WA417XCZD92KESS

*" The assessed value of potential leakage is less than 1% of GHG emission. The calculation is attached in excel file.
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Significant, i.e., as a rule of
thumb, would by each source
account on average per year over
the crediting period for more
than 1 per cent of the annual
average anthropogenic emissions
by sources of GHGs, or exceed an
amount of 2,000 tonnes of CO,
equivalent, whichever is lower

Emissions from the sources under review are significant —
more than 1% and exceed the level of 2,000 tonnes of CO;
equivalent (see section E.)

Emissions of CH, and N,O from fuel combustion® and
leakage are not considered within the project boundary
because their average per year over the crediting period
emissions are not significant (less than 1%) as per project
and baseline scenarios.

Date of baseline setting: 05/05/2010

The baseline has been developed by:

CJSC “National Carbon Sequestration Foundation” (Moscow);

Contact person: Mr. Roman Kazakov, principal specialist;

Tel.: +7499 788 78 35 ext. 113
Fax: +7499 788 78 35 ext. 107

E-mail; KazakovRA@ncsf.ru

8 The calculation of CH, and N,O emmission from fuel combustion is attached to the PDD in excel file.
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‘ C.1.  Starting date of the project:

25/01/2006

The starting data of the project is determined as the data on which the first construction work of the
project is implemented.*

‘ C.2.  Expected operational_lifetime of the project:

15 years (180 months)

The expected operational lifetime of the project is determined as lifetime of the main projects equipment
(electric arc furnace and continuous casting machine) in accordance with Russian regulations.*

\ C.3.  Length of the crediting period:

Length of the crediting period is 01/01/2008 — 31/12/2020 (13 years, 156 months), including:
—  First commitment period: 01/01/2008 — 31/12/2012 (5 years, 60 months);

— Period after the first commitment period: 01/01/2013 — 31/12/2020 (8 years, 96 months).

* The starting data is determined in accordance with “Guidelines for users of the Joint implementation project
design document form. Version 04”. The supporting documentation is attached (Act of construction work dated on
25/01/2006).

0 Russian Government Decree #1 dated on 01/01/2002 About fixed assets included in depreciation
groups (edit. by Decrees of Russian Government # 415 on 09.07.2003, #476 on 08.08.2003, # 697 on
18.11.2006, #676 on 12.09.2008)

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 nree B
~ v
Joint Implementation Supervisory Committee page 50

Step 2. Application of the approach chosen
The description of the above approach is shown below.

A JI specific approach is chosen for monitoring plan setting in accordance with paragraph 9 (a) of Guidance on criteria for baseline setting and monitoring
(Version 02)*. The approved CDM baseline and monitoring methodologies and each elements are not used for monitoring.

The chosen JI specific approach is based on paragraph 30 of Guidance on criteria for baseline setting and monitoring (Version 02). The approach chosen
includes the following procedures:

— The collection and archiving of all relevant data necessary for estimating or measuring anthropogenic emissions by sources of GHGs occurring within
the project boundary during the crediting period,;

— The collection and archiving of all relevant data necessary for determining the baseline of anthropogenic emissions by sources of GHGs within the
project boundary during the crediting period;

— The identification of all potential sources of, and the collection and archiving of data on increased anthropogenic emissions by sources of GHGs outside
the project boundary that are significant and reasonably attributable to the project during the crediting period;

*! In accordance with Guidelines for users of the joint implementation project design documentation form Version 04. Source:
http://ji.unfccc.int/Ref/Documents/Guidelines.pdf

52 Source: http://ji.unfcec.int/Ref/Documents/Baseline setting and monitoring.pdf
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— The collection and archiving of information on environmental impacts, in accordance with procedures as required by the host Party;
— Quality assurance and control procedures for the monitoring process;

— Procedures for the periodic calculation of the reductions of anthropogenic emissions by sources by the proposed JI project, and for leakage effects.
The application of the above described approach is provided below and in the following section D.1.1.-D.4.

Step 2. Application of the approach chosen

Project scenario is construction of a continuous-casting machine (CCM) and an electric arc furnace (EAF) with each commissioning in two stages: first CCM
in 2007, second EAF in 2010. Production of steel in the open-hearth furnaces, processing of steel in the ladle furnace, casting of steel into slabs in CCM or into
moulds, rolling of steel billets at the rolling plant #1 since 2008 till middle 2010. Production of steel in EAF, processing of steel in the ladle furnace, casting of
steel into slabs in CCM, rolling of steel slabs at the rolling plant #1 since middle 2010.

Baseline scenario is continuation of the current situation. The production of steel in the open-hearth furnaces, processing of steel in the ladle furnace, casting of
steel into moulds, rolling of steel billets at the rolling plant #1.

The monitoring plan applies the following approaches to determining greenhouse gas emissions as per project scenario and baseline (the project and baseline
boundaries are presented in the Fig. D.1-1. - Fig. D.1-3. below):

1. Calculation of CO, emissions made on the basis of production material balance (according to IPCC, 2006>°). It is used for determining emissions as per
project scenario and baseline for steel-melting furnaces, ladle furnace, foundry plant, lime calcining furnaces.

According to this approach, the following data are used to calculate CO, emissions:
o Carbonaceous raw materials and fuel consumption;
o Carbon content in carbonaceous raw materials and fuel.

2. Calculation of CO, emissions from fuel combustion (according to IPCC, 2006)

According to this approach, the following data are used to calculate CO, emissions:

>3 2006 IPCC Guidelines for National Greenhouse Gas Inventories — Volume 3. Industrial Processes and Product Use, Chapter 4. Metal Industry Emissions, p. 4.22-4.23
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o Fuel consumption;
o Carbon content in fuel.
3. Calculation of CO, emissions by the production of electricity supplied by the power system is made based on the following data:
o Electric power consumed from electric power system (grid);
o CO, emission factor for electric power produced in the electric power system and supplied to facilities consuming electric power.

4. Calculation of CO, emissions from pig iron and steel production at other metallurgical plants as per project activity are made on the basis of the following
data:

o Pigiron and steel production at other metallurgical plants as per project activity;
o CO, emission factors for iron and steel production at other metallurgical plants.

5. Calculation of the specific consumption of fuel, carbonaceous raw materials, electric power, compressed air and oxygen is provided by division of the
consumed fuel (etc.) into value of basic product production by sources. The specific consumption is to be calculated monthly based on actual data for
continuously monitored parameters or once for constants based on historical data as described below. The following data are used for specific consumption
calculation:

o Consumption of fuel, carbonaceous raw materials, electric power, compressed air, oxygen by sources;

o Production of basic product by sources.
Parameters necessary for greenhouse gas emissions calculating in accordance with the above-mentioned approaches are as follows:
1. Parameters which are continuously monitored during the crediting period:

o Consumption of fuel, carbonaceous raw materials, electric power and other energy sources as per project scenario for all emission sources is
determined on the basis of actual monitoring data.
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o Specific consumption of fuel, carbonaceous raw materials, electric power and other energy sources in the baseline for open-hearth furnaces,

ladle furnace, lime production, rolled metal production, are calculated on the basis of actual data for fuel, raw materials, electric power and
other energy sources consumption as well as product manufacturing data.

2. Parameters which are determined once and are taken as constants for the whole monitoring period:

O

Specific steel consumption (steel billets) for rolled metal according to the baseline is calculated on the basis of factual data on the consumption
of steel billets and rolled metal production in 2006-2007.

Specific raw materials and fuel consumption for molds production is calculated on the basis of factual data on the consumption of fuel and raw
materials in the foundry plant and molds production in 2006-2007.

Carbon content of pig iron, steel, heavy fuel oil, natural gas, carbonaceous raw materials is defined according to reference data (IPCC, 2006;
National Inventory Report, 2009).

CO, emission factors from production of electric power supplied from outside, are defined according to reference data (Operational Guidelines
for Project Design Documents of Joint Implementation Project. Volume 1: General guidelines, Ministry of Economic Affairs of the
Netherlands, 2004).

CO, emission factors from pig iron and steel production at other metallurgical plants as per project activity are calculated on the basis of data
provided by the National Inventory Report, 2009.

The above parameters are available at the stage of determination and provided in the table D.1-1.

Table D.1-1. Parameters which are determined once and are taken as constants for the whole monitoring period

Ne Description Parameter Unit Value Source of data
1. | Carbon content of limestone We rwi tC/t 0.12 200_6 IPCC Guidelines for
’ National Greenhouse Gas
2. | Carbon content of dolomite We rmi tC/t 0.13 Inventories — Volume 3.
Industrial Processes and
. Product Use, Chapter 4.
Carbon content of graphite _ ’ o
3. electrodes We tC/t 0.82 Metal Industry Emissions,

Table. 4.3, p. 4.29
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4. | Carbon content of steel We steeL tC/t 0.0025

National Inventory Report,
Carbon content of pig iron 2009 (p. 110-113)

(Gerap iron) We i tC/t 0.043

Carbon content of TU 1971-198373-846-24-
6. | carbonaceous materials We rui tC/t 0.95 2004
http://uglerod.com/prod.php

Calculations are made based
on the following formula:
We i = We Fj defaut ™
NCVF gefautt * prj * 10%;
NCVH getaurt - Net calorific
value of the fuel j (default
value), TJ/thous.t
W g gefautt - Carbon content
of the fuel j (default value),
kg/GJ
PE— gjensity of the fuel j,
kg /m” (factual data)
7. ;:;Srbon content of natural We t C / thous.m® 0.514 For natural gas:
We i defaut = 15.3 kgs/GJ,
NCV¥ gefaut = 48.0
TJ/thous.t
Initial data source: 2006
IPCC Guidelines for
National Greenhouse Gas
Inventories — Vol.2 Energy,
Chapter 1. Introduction,
Table. 1.2, p. 1.20, Table.
1.4,p.1.25
pr=0.7 kg /m?
Initial data source:
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Certificates of natural gas

Calculations are made based
on the following formula:
We r = We Fj defautt *

NCV¥; defauit * 10%;
NCVHgefaurt - Net calorific
value of the fuel j (default
value), TJ/thous.t

W gefaut- Carbon content
of the fuel j (default value),
kg/GJ

We g tC/t 0.852 For heavy fuel oil:
WC,Fj,defauIt =211 kg/G\],
NCV¥; defaurr = 40.4
TJ/thous.t

Initial data source: 2006
IPCC Guidelines for
National Greenhouse Gas
Inventories — VVol.2 Energy,
Chapter 1. Introduction,
Table. 1.2, p. 1.20, Table.
1.4,p.1.25

Carbon content in heavy
fuel oil

2006 IPCC Guidelines for
National Greenhouse Gas
Ratio of CO, molecular Inventories — VVolume 3.
9. | weight to C molecular 44112 tCO,/tC 3.667 Industrial Processes and
weight Product Use, Chapter 4.
Metal Industry Emissions,
p. 4.48

CO, emission factor for _ 2008 - 0.565 Operational Guidelines for
10- 1 dlectric power produced in EFcozeLecancy tCO;/ MWh 2009 — 0.557 Project Design Documents
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the electric power system 2010 - 0.550
and supplied to facilities 2011 -0.542
consuming electric power 2012 - 0.534

of Joint Implementation
Projects. Volume 1: General
guidelines. Version 2.3. -
Ministry of Economic
Affairs of the Netherlands,
2004, p.43

CO, emission factor for pig
11. | iron production from EFcoaip tCO,/t 1.510
Russian metallurgical plants

The factor is calculated
according to the approach
set out in Annex 4 PDD

CO, emission factor for
12. | steel production from EFcozspouty tCO,/ t 1.766
Russian metallurgical plants

The factor is calculated
according to the approach
set out in Annex 4 PDD

Specific molds consumption
13. | for steel production SMCsp gy t/t (steel) 0.026
according to the baseline

Specific molds consumption
for steel production
according to the baseline
(SMCsp gL y) is calculated by
the formula (1.5.1.1 of
section D1.1.4 PDD) for the
period 2006-2007.

Specific electric power
consumption for the
14. | production process in the SECwmraLy MWh/t 0.060
foundry plant according to
the baseline

Specific electric power
consumption for the
production process in the
foundry shop according to
the baseline (SECwpgLy) is
calculated by the formula
(1.5.2.2 of section D1.1.4
PDD) for the period 2006-
2007.
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Specific compressed air
consumption for the

Specific compressed air
consumption for the
production process in the
foundry shop according to

15. | production process in the SCACwpsLy thous.m*/t 0.147 the baseline (SCACwpgLy)
foundry plant according to is calculated by the formula
the baseline (1.5.2.4 of section D1.1.4

PDD) for the period 2006-

2007.

Process emission factor for

ingot molds production
Process emission factor for according to the baseline

16. | molds production according EFcoz2mp.teCHBLY tCO, It 0.511 (EFcozmpTECHBLY) 1S

to the baseline calculated by the formula
(1.8.5) for the period 2006-
2007.

Maximum ro!led produ_cts Assessment is made on the

manufacture_m the rolling basis of technical

17. | Plant according to the PSTEEL RPBLMAxy t/year 500,000 specifications of the
baseline equipment provided by

specialists from AMW
Specific steel consumption
for rolled products
Specific steel consumption manufacture according to
18. | for rolled metal production SSCrp L t(steel) / t(rolled products) 1.355 the baseline (SSCrpgy) is

according to the baseline

calculated by the formula
(1.9.2.2) for the period
2006-2007.
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3. Parameters which are determined once and are taken as constants during monitoring but are not available at the stage of determination:

Table D.1-2. Parameters which are determined once and are taken as constants during monitoring but are not available at the stage of determination

Ne Description Parameter Unit Value Source of data
Specific carbonaceous raw
material (limestone,
dolomite, carbonaceous

Will be determined and fixed materials, iron, scrap iron
and steel) consumption will
- after the EAF
Specific carbonaceous raw L - be calculated by the formula
A o commissioning. Till the EAF
material (i) consumption in o - (1.1.1.2) as an average
1. ) SRMCisp Ly t/t commissioning will be
steelmaking furnaces under it value SRMC;sp gL for the
: calculated monthly based on ; =Sk
Baseline X operation period of the steel
actual data in accordance .
with monitoring plan plant since t_he
' commissioning of the ladle
furnace till the
commissioning of the EAF
(2010).
Specific fuel (natural gas,
Will be determined and fixed he_avy fuel ail) consumption
will be calculated by the
after the EAF
- . L - formula (1.1.1.4) as an
Specific fuel (j) commissioning. Till the EAF average value SEC.
2. | consumption in steelmaking SFCispaLy t/t or thous.m3/t commissioning will be 9 1.SP.BLy

furnaces under Baseline

calculated monthly based on
actual data in accordance
with monitoring plan.

for the operation period of
the steel plant since the
commissioning of the ladle
furnace till the
commissioning of the EAF.
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Specific electric power

Will be determined and fixed
after the EAF
commissioning. Till the EAF

Specific electric power
consumption will be
calculated by the formula
(1.1.2.2) as an average
value SECgp gy for the

consumption in steelmaking SECspLy MWh/t commissioning will be - .
. e operation period of the steel
furnaces under Baseline calculated monthly based on lant since the
actual data in accordance P o
with monitoring plan commissioning of the ladle
' furnace till the
commissioning of the EAF.
Specific compressed air
Will be determined and fixed consumption will be
after the EAF calculated by the formula
Specific compressed air commissioning. Till the EAF (1.1.2.4) as an average
. . . 3 LT . value SCACgp BLy for the
consumption in steelmaking SCACspgLy thous.m*/t commissioning will be : i
. eh operation period of the steel
furnaces under Baseline calculated monthly based on lant since the
actual data in accordance p L
with monitoring plan commissioning of the ladle
' furnace till the
commissioning of the EAF.
Specific oxygen
Will be determined and fixed consumption will be
after the EAE calculated by the formula
Specific oxygen commissioning. Till the EAF \(/tlte?gg)(és an avf%rf?ﬁe
consumption in steelmaking SOCspaLy thous.m?/ t commissioning will be SPBLY

furnaces under Baseline

calculated monthly based on
actual data in accordance
with monitoring plan.

operation period of the
steelmaking shop since the
commissioning of the ladle
furnace till the
commissioning of the EAF.
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Fig. D.1-1. Baseline boundary
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Fig D.1-2. Project boundary after CCM commissioning till EAF commissioning
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Fig D.1-3. Project boundary after EAF commissioning
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Legend to the figures D.1-1. - D.1-3.
—_— Electric power
-_— Fuel resources (natural gas, fuel oil)
_— Compressed air / process gases (oxygen, nitrogen, argon)
———————— Boundary of Ashinskiy Metallurgical Works
—_— Product flows — raw materials/products/auxiliary materials
D.1.1. Option 1 — Monitoring of the emissions in the project scenario and the baseline scenario:
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.)
Consumption of
limestone,
dolomite,
Carbonaceous
e carbonaceous
raw material (i) L
ID-1: consumption in | Company’s Electronic and materials, iron,
: P! pany t m Monthly 100 % scrap iron and
RMCisppyy steelmaking technical reports paper
scrap steel.
furnaces under .
Project Prlm_ar_y
archiving should
be made by a

shift foreman
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from
steelmaking
shop
Consumption of
natural gas,
heavy fuel oil,
Fuel graphite
consumption () | . thous.m? Electronic and | electrodes.
ID-2: FCjsppuy in steelmaking pany or Monthly 100 % Primary
A technical reports paper L
furnaces under t archiving should
Project be made by
Instrumentation
& Control
Engineer
Primary
steel production archiving should
ID-3: in steelmaking Company’s Electronic and be_ made by a
' . t Monthly 100 % shift foreman
PsreeLsp oy furnaces under technical reports paper from
Project .
steelmaking
shop
Primary
. archiving should
Electric power
R be made by an
consumption in Company’s Electronic and | electrical
ID-4: ECeppy, | steelmaking pany MWh Monthly 100 % .
i technical reports paper engineer on duty
furnaces under
. from Power
Project . .
Engineering
Department
. Primary
Compress_ed air archiving should
consumption in Company’s Electronic and | be made b
ID-5: CACgpp;y | steelmaking pany thous.m® Monthly 100 % y
i technical reports paper Instrumentation
furnaces under
i & Control
Project -
Engineer
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Primary
Oxygen . archiving should
consumption in Company’s Electronic and | be made b
ID-6: OCgpp;y | Steelmaking pany thous.m® Monthly 100 % y
: technical reports paper Instrumentation
furnaces under
i & Control
Project .
Engineer
Carbonaceous
materials
Carbonaceous co_nsumptlon.
raw material (i) . Prlm_ar_y
ID-7: consumption in Company s t Monthly 100 % Electronic and | archiving should
RMCi rpsy technical reports paper be made by a
ladle furnace .
i shift foreman
under Project
from
steelmaking
shop
Consumption
graphite
electrodes.
Fuel 3 .
consumption (j) | Company’s thous.m Electronic and Primary
ID-8: FCjirpiy : o pany or Monthly 100 % archiving should
in ladle furnace | technical reports paper
X t be made by a
under Project .
shift foreman
fromsteelmaking
shop
Primary
archiving should
Electric power be made by an
ID-9: ECirpyy consumption in Comp_any S MWh Monthly 100 % Electronic and elec_trlcal
i ladle furnace technical reports paper engineer on duty
under Project at Power
Engineering
Department
ID-10: Compressed air | Company’s 3 o Electronic and | Primary
CAC kpiy consumption in | technical reports thous.m Monthly 100% paper archiving should
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ladle furnace be made by
under Project Instrumentation
& Control
Engineer
Primary
Oxygen archiving should
. consumption in | Company’s 3 Electronic and | be made b
ID-11: OCueray | jale furpnace technI;caIyreports thous.m Monthly 100% paper Instrumen'é\tion
under Project & Control
Engineer
Consumption of
Fuel natural gas.
consumption (j) 3 Primary
) in continuous Company’s thous.m i o Electronic and | archiving should
ID-12: FCisceay casting machine | technical reports otr Monthly 100 % paper be made by
(CCM) under Instrumentation
Project & Control
Engineer
Primary
Electric power archiving should
consumption in be made by an
ID-13: ECacpsy cont_inuous _ Comp_any’s MWh Monthly 100 % Electronic and elec_trical
casting machine | technical reports paper engineer on duty
(CCM) under from Power
Project Engineering
Department
Compressed air Primary
consumption in archiving should
ID-14: continuous Company’s 3 Electronic and | be made by
CACscriy casting machine | technical reports thous.m Monthly 100 % paper Instrumentation
(CCM) under & Control
Project Engineer
Oxygen , . Primary
ID-15: OCscpyy | COnsumption in tCompany S thous.m® Monthly 100 % Electronic and archiving should
. echnical reports paper
continuous be made by
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casting machine

Instrumentation

(CCM) under & Control
Project Engineer
Consumption of
natural
Fuel S thous.m? . gas.l?r!mary
ID-16: EC: gonsumptlon () Company’s or Monthly 100 % Electronic and | archiving should
IRPPLY | inrolling plant | technical reports ¢ paper be made by
under Project Instrumentation
& Control
Engineer
Primary
archiving should
Electric power be made by an
ID-17: ECeppuy con;umption in Company’s MWh Monthly 100 % Electronic and elegtrical
i rolling plant technical reports paper engineer on duty
under Project from Power
Engineering
Department
Primary
Compressed air archiving should
ID-18: consumption in | Company’s 3 Electronic and | be made by
CACgpp1y rolling plant technical reports thous.m Monthly 100% paper Instrumentation
under Project & Control
Engineer
Primary
Lime archiving should
i consumption in , . be made by a
ICD-19. steelmaking t%éﬁ;?ig?’rz oris t Monthly 100 % Electr;)n:r: and shift foreman
LIME.SP.P)Y furnaces under : P pap from
Project steelmaking
shop
. Lime , . Primary
::D'ZO' consumption in t(;(;mﬁizlyrz orts t Monthly 100 % Electr;)n(;(r: and archiving should
LIMELFPJy ladle furnace P pap be made by a
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under Project

shift foreman
from
steelmaking
shop

Molds
consumption for

Company’s

Electronic and

Primary
archiving should
be made by a

21: 0 i
ID-21: MCsopiy | el production | technical reports t Monthly 100 % paper ::gfnt]foreman
under Project .
steelmaking
shop
Primary
Pig iron archiving should
ID-22: consumption for | Company’s o Electronic and | be made by a
RMCiron,sp.pay steel production | technical reports t Monthly 100 % paper shift foreman of
under Project steelmaking
shop
- Primary
E(')%;L?: tion for archiving should
ID-23: molds P Company’s ¢ Monthl 100 % Electronic and | be made by a
RMC ron,mp.p3. . technical reports y paper shift foreman
y production
. from foundry
under Project
shop
Primary
archiving should
Electric power be made by an
o4 _ consumption Company’s o Electronic and | electrical
ID-24: ECariarsy from the grid technical reports MWh Monthly 100 % paper engineer on duty
under Project from Power
Engineering
Department
Electric power Primary
ID-25: Perecpay generated by Company’s MWh Monthly 100 % Electronic and | archiving should

own CHP under
Project

technical reports

paper

be made by an
electrical
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engineer on duty
from Power
Engineering
Department

Consumption of

Fuel natural gas and
consumption (j) heavy fuel oil.
for electric Company’s thous.m? Electronic and Primary
ID-26: FCjgppsy | pOwer _ techrﬁcalyreports or Monthly 100 % paper archiving should
production by t be made by
own CHP under Instrumentation
Project & Control
Engineer
Primary
. archiving should
Electric power
consumption for . be ma_de by an
ID-27: ECcapyy | CcOmpressed air Comp.any s MWh Monthly 100 % Electronic and eleqtrlcal
production technical reports paper engineer on duty
under Project fron_1 Povx_/er
Engineering
Department
Primary
Compressed air archiving should
ID-28: Pcapsy production Comp.any S thous.m? Monthly 100 % Electronicand | be made by .
i . technical reports paper Instrumentation
under Project & Control
Engineer
Primary
. archiving should
Electric power
consumption for , . be ma_de by an
ID-29: ECoppyy | technical gases tigmpiiglyerorts MWh Monthly 100 % Elecg;);é(r: and 2:1eg;:itr::a(;?lon duty
production p Power
under Project rom Fow
Engineering
Department
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Primary
Oxygen archiving should
ID-30: production Company s thous.m® Monthly 100 % Electronic and | be made by '
Poxycenpiy under Project technical reports paper Instrumentation
& Control
Engineer
Primary
archiving should
. . , . be made by a
ID-31: PLwessy Lime prod_uctlon Comp_any S t Monthly 100 % Electronic and shift foreman
o under Project technical reports paper from
steelmaking
shop
Consumption of
limestone.
Carbonaceous Primary
2. raw materials (i) , . archiving should
IRDM?g' consumption for tc(:azmpizzrrz orts t Monthly 100 % Electr;)n:r: and be made by a
hLP.PLy lime production P pap shift foreman
under Project from
steelmaking
shop
Consumption of
Fuel natural
L gas.Primary
consumption (j) , thous.m? . o
ID-33: FC,ippoy | for lime Comp_any S or Monthly 100 % Electronic and | archiving should
inikiie . technical reports paper be made by
production t .
under Proiect Instrumentation
J & Control
Engineer
) consumption for | Company’s Electronic and g
ID-34: ECippyy MWh Monthly 100 % be made by an

lime production
under Project

technical reports

paper

electrical
engineer on duty
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from Power
Engineering
Department
Primary
Compressed air archiving should
ID-35: consumption for | Company’s 3 Electronic and | be made by
CACyippsy lime production | technical reports thous.m Monthly 100% paper Instrumentation
under Project & Control
Engineer
Primary
Molds _ archiving should
ID-36: production Company’s t Monthly 100 % Electronic and be- made by a
PmouLp pay under Project technical reports paper shift foreman
from foundry
shop
Consumption of
Carbonaceous Iimest_o ne, iron,
raw materials (i) :g:r I'Drrc;?nz?d
ID-37: consumption for | Company’s t Monthly 100 % Electronic and archi.ving shgul d
RMCimp sy molds technical reports paper be made by a
production shift foreman
under Project
from foundry
shop
Consumption of
Fuel natural gas and
consumption (j) Company’s thous.m® Electronic and g?ckrfi.v?r:glgn;?]rguld
ID-38: FCjuppsy | for molds techrﬁcalyre orts or Monthly 100 % Do made b
production P t Paper € made by
under Project Instrumentation
& Control
Engineer
Electric power Company’s Electronic and Primary
ID-39: ECwmppsy | COnsumption for pany MWh Monthly 100 % archiving should

molds

technical reports

paper

be made by an
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production electrical
under Project engineer on duty
from Power
Engineering
Department
. Primary
g(;)nn;Sr:;a;tsi%dnall‘gr archiving should
I1D-40: molds Company s thous.m® Monthly 100 % Electronic and | be made by -
CACwppiy . technical reports paper Instrumentation
i production
i & Control
under Project .
Engineer

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

Project Emissions:

1.

PE,
PEspy
PEiry
PEscy
PEgrey
PEpy
PEwmpy

PEiry
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PE, = PEspy + PELry + PEscy + PEgpy + PEpy + PEypy + PEp,

- project emissions, tCO,

- project emissions from steelmaking furnaces, tCO;

- project emissions from ladle furnace, tCO,

- project emissions from continuous casting machine (CCM), tCO,

- project emissions from rolling plant, tCO,

- project emissions from lime production, tCO,

- project emissions from foundry plant, tCO,

- project emissions from pig iron production outside JSC AMW, tCO,
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1. Steelmaking Furnaces:

1.1.
PEsp,y
PEsp teCH,y

PEsp enery

PEspy = PEsp1echy + PEspenery

- project emissions from steelmaking furnaces, tCO;

- process emissions when using carbonaceous raw materials and fuel in steelmaking furnaces, tCO,

- emissions caused by use of electric power, compressed air and technical gases in steelmaking furnaces, tCO,

1.1.1.

PEsp eCHy
RMCisppiy
We rmi
FCispriy
Wep
PsteeLsp.piy

WC,STEEL

44/12

1.1.2.

PEsp enery

PEsptechy = [ Z(RMCisppiy * Wermi) + Z (FCjsppay * We ) — Psteewsepay * We steed] * 44/12

- process emissions when using carbonaceous raw materials and fuel in steelmaking furnaces, tCO,
- carbonaceous raw material (i) consumption in steelmaking furnaces under Project, t

- carbon content in raw material (i), t/t

- fuel (j) consumption in steelmaking furnaces under Project, t or thous.m?

- carbon content in fuel (j), t/t or t/thous.m?

- steel production in steelmaking furnaces under Project, t

- carbon content in steel, t/t

- conversion rate for carbon to carbon dioxide, t/t

PEspenery = ECsppsy * EFicozetecy + CACsppsy * EFcozcay + OCsppiy * EFcozocy

- emissions caused by use of electric power, compressed air and technical gases in steelmaking furnaces, tCO,
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ECsppiy - electric power consumption in steelmaking furnaces under Project, MWh

EFwcozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
CACsppsy - compressed air consumption in steelmaking furnaces under Project, thous.m?

EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m?

OCsppiy - 0Xygen consumption in steelmaking furnaces under Project, thous.m?

EFcozocy - CO, emission factor for oxygen production, tCO,/thous.m?

2. Ladle Furnace:

1.2. PE.ry = PEir1ecHy * PELrENERY
PELry - project emissions from ladle furnace, tCO,
PELF teCH,y - process emissions when using carbonaceous raw materials and fuel in ladle furnace, tCO,
PELrenery - emissions caused by use of electric power, compressed air and technical gases in ladle furnace, tCO,
121 PE rrechy = [ Z(RMC; trpiy * Wermi) + 2 (FCjrpry * Wc,Fj) 1*44/12
PELr teCHy - process emissions when using carbonaceous raw materials and fuel in ladle furnace, tCO,
RMCi Lk psy - carbonaceous raw material (i) consumption in ladle furnace under Project, t
We rmi - carbon content in raw material (i), t/t
FCiLrpy - fuel (j) consumption in ladle furnace under Project, t or thous.m?
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We i - carbon content in fuel (j), t/t or t/thous.m?

44/12 - conversion rate for carbon to carbon dioxide, t/t

1.2.2. PELrenery = ECLrpiy * EFkcozetecy + CACLepsy * EFcozcay + OCiepsy * EFcozocy

PELrenery - emissions caused by use of electric power, compressed air and technical gases in ladle furnace, tCO,
ECirpiy - electric power consumption in ladle furnace under Project, MWh

EF«cozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh

CAC\rpiy - compressed air consumption in ladle furnace under Project, thous.m®

EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m?

OClrpuy - oxygen consumption in ladle furnace under Project, thous.m®

EFcozocy - CO, emission factor for oxygen production, tCO,/thous.m?

3. Continuous Casting Machine (CCM)

1.3. PEscy = PEsctechy + PEscenery

PEscy - project emissions from continuous casting machine (CCM), tCO,

PEsc TecHy - process emissions from fuel combustion in CCM, tCO,

PEscenery - emissions caused by use of electric power, compressed air and technical gases in CCM, tCO,
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1.3.1. PEscrechy = 2 (FCiscruy * Wep) * 44/12
PEsc tecHy - process emissions from fuel combustion in CCM, tCO,
FCiscruy - fuel (j) consumption in CCM under Project, t or thous.m®
W - carbon content of the fuel (j), t/t or t/thous.m?
44/12 - conversion rate for carbon to carbon dioxide, t/t
1.3.2. PEscenery = ECscpiy * EFkcozerecy + CACscpiy * EFcozcay + OCscpiy * EFcozocy
PEsc enery - emissions caused by use of electric power, compressed air and technical gases in CCM, tCO,
ECscriy - electric power consumption in CCM under Project, MWh
EF«cozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
CACscpyy - compressed air consumption in CCM under Project, thous.m®
EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m?
OCscpiy - 0xygen consumption in CCM under Project, thous.m®
EFcozocy - CO, emission factor for oxygen production, tCO,/thous.m?
4. Rolling Plant
14. PErpy = PErp tecHy + PErp ENERY
PEgep, - project emissions from rolling plant, tCO,
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PErp TECH)Y

PErp ENERY

- process emissions from fuel combustion in rolling plant, tCO,

- emissions caused by use of electric power and compressed air in rolling plant, tCO,

1.4.1.

PErp TECHY
FC; rrpay
Wep
44/12

1.4.2.

PErp enery

ECrp iy

EFcozeLecy

CACrp sy

EFcozcay

5. Lime Calcining Furnace

1.5.

PEgre,techy = 2 (FCj repay * We ) * 44/12

- process emissions from fuel combustion in rolling plant, tCO,

- fuel (j) consumption in rolling plant under Project, t or thous.m®
- carbon content of fuel (j), t/t or t/thous.m®

- conversion rate for carbon to carbon dioxide, t/t

PERP,ENER,y = ECRP,PJ,y * EFk,coz,ELEc,y + CACRP,PJ,y * EFcoz,CA,y

- emissions caused by use of electric power and compressed air in rolling plant, tCO,

- electric power consumption in rolling plant under Project, MWh

- CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
- compressed air consumption in rolling plant under Project, thous.m?

- CO, emission factor for compressed air production, tCO,/thous.m?

—_ *
PEiry = (Cumesppiy + CLiverpriy)* EFcoaiey
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PErry - project emissions from lime production, tCO,

Cumespruy - lime consumption during production in steelmaking furnaces under Project, t
CumMeLF oy - lime consumption during production in ladle furnace under Project, t
EFcoairy - emission factor for lime production, tCO,/t

6. Foundry Shop

1.6. PEwpy = MCsppyy* EFcoampy
PEwmey - project emissions from foundry plant, tCO,

MCsppsy - molds consumption for steel production under Project, t
EFcozmey - emission factor for molds production under Project, tCO,/t

7. Iron Production

1.7. PElP,y = RMClRON,PJ,y * EFCOZ,IP,y

PEipy - project emissions from pig iron production outside JSC AMW, tCO,
RMCironpsy - Pig iron consumption for steel and molds production under Project, t

EFcozipy - emission factor for iron production from Russian ferrous industry , tCO,/t

1.7.1. RMC ronpiy = RMCironsppiy + RMCironvip iy
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RMCironpsy - Pig iron consumption for steel and molds production under Project, t
RMCiron,srpsy - Pig iron consumption for steel production under Project, t
RMC ron,mp,p3y - Pig iron consumption for molds production under Project, t
8. Emission Factors
8.1. CO; emission factor for electric power production
1.8.1. EF«cozerecy = ((ECyrigpay - ECsppay) * EFcozgiay + Perecpsy * EFcozery) / (ECyrigpsy + PeLecpiy)
EFvcozetecy - CO,emission factor for electric power production, supplied to consumers (k), tCO./MWh
ECyrid,puy - electric power consumption from grid under Project, MWh
ECspriy - electric power consumption in EAF under Project, MWh
EFcozgridy - emission factor for electric power produced in the electric power system and supplied to facilities consuming electric power, tCO,/MWh
PeLecray - electric power generated by the own CHP under Project, MWh
EFcozery - emission factor for electric power generated by the own CHP, tCO,/MWh
k - all consumers of electric power in Project boundary with the exception of EAF

1.8.1.1. EFcozery = = (FCjeppay * Wer) * 44/12 1 Peecpy

EFcozery - emission factor for electric power generated by the own CHP, tCO,/MWh

FCiery - fuel (j) consumption for electric power produced in own CHP under Project, t or thous.m?
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Wep - carbon content in fuel (j), t/t or t/thous.m®
44/12 - conversion rate for carbon to carbon dioxide, t/t
PeLecray - electric electric power generated by the own CHP under Project, MWh

Foolowing the lauch of the EAF, electricity for EAF will be supplied only from the grid, therefore CO, emission factor for electric power
production, supplied to EAF (EFy cozeiecy) Will be assessed as emission factor for electric power produced in the electric power system and
supplied to facilities consuming electric power (EFcoz gridy)-

18.1.2. EFcozeecy = EFcozgridy

EFcozeecy - CO,emission factor for electric power production, supplied to consumers (k), tCO./MWh

EFcozgridy - emission factor for electric power produced in the electric power system and supplied to facilities consuming electric power,
tCO,/MWh
k - EAF

8.2. CO; emission factor for compressed air production

1.8.2. EFcoz,CA,y = (ECCA,PJ,y * EFk,coz,ELEc,y) / PCA,PJ,y
EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m?
ECcaruy - electric power consumption for compressed air production under Project, MWh

EFvcozetecy - CO,emission factor for electric power production, supplied to consumers (k), tCO,/MWh

Pcarsy - compressed air production under Project, thous.m?
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8.3. CO, emission factor for technical gases production

1.8.3. EFcoz0cy = (ECoppiy * EFwcozeLecy) / Poxyeen,pay
EFcozocy - CO, emission factor for oxygen production, tCO,/thous.m?
ECorpiy - electric power consumption for technical gases production under Project, MWh

EFvcozetecy - CO,emission factor for electric power production, supplied to consumers (k), tCO,/MWh

Poxvcenpiy - oxygen production under Project, thous.m?

8.4. CO; emission factor for lime production

1.8.4. EFcoz,LP,y = (PELP,TECH,y"' PELP,ENER,y) / PLIME,PJ,y

EFcoziry - CO, emission factor for lime production, tCO,/t

PELr teCHy - process emissions when using carbonaceous raw materials and fuel for lime production, tCO,

PELrenery - emissions caused by use of electric power and compressed air for lime production, tCO,

Pumepsy - lime production under Project, t
1.8.4.1. PELP,TECH,y = [ Z(RMCi,LP,PJ,y * WC,RMi) +X2 (FCj,LP,PJ,y * Wc,Fj) ] * 44/12
PELp techy - process emissions when using carbonaceous raw materials and fuel for lime production, tCO,
RMCi ppsy - carbonaceous raw material (i) consumption for lime production under Project, t
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We rmi - carbon content in raw material (i), t/t

FCjLppuy - fuel (j) consumption for lime production under Project, t or thous.m®

Wep - carbon content of the fuel j, t/t or t/thous.m®

44/12 - conversion rate for carbon to carbon dioxide, t/t

1.8.4.2. PELP,ENER,y: ECLP,PJ,y * EFk,coz,ELEc,y + CACLP,PJ,y * EFCOZ,CA,y

PELr enery - emissions caused by use of electric power and compressed air for lime production, tCO,
ECirpuy - electric power consumption for lime production under Project, MWh

EF«cozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
CACyippiy - compressed air consumption for lime production under Project, thous.m?

EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m®

8.5. CO; emission factor for ingot molds production

1.8.5. EFcoampy = (PEmp,tecHy + PEmp enery) / PmouLopay

EFcozmry - CO, emission factor for molds production, tCO,/t

PEwmp TeCHy - process emissions when using carbonaceous raw materials and fuel for molds production, tCO,
PEwmp enery - emissions caused by use of electric power and compressed air for molds production, tCO,
PmouLp,pay - molds production under Project, t
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1.8.5.1. PEwmptechy = [ Z(RMCimppay * Wermi) + Z (ECimppay * We ) 1* 44/12

PEwmp,tecHy - process emissions when using carbonaceous raw materials and fuel for molds production,tCO,
RMCimppay - carbonaceous raw materials (i) consumption for molds production under Project, t

We rmi - carbon content in raw materials (i), t/t

FCimp.pay - fuel (j) consumption for molds production under Project, t or thous.m®

Wer - carbon content in fuel (j), t/t or t/thous.m?

44/12 - conversion rate for carbon to carbon dioxide, t/t

1.8.5.2. PEMP,ENER,y: ECMP,PJ,y * EFk,coz,ELEc,y + CACMP,PJ,y * EFCOZ,CA,y

PEwmp enery - emissions caused by use of electric power and compressed air for molds production, tCO,
ECwmrriy - electric power consumption for molds production under Project, MWh

EF«cozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
CACwippiy - compressed air consumption for molds production under Project, thous.m®

EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m®
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project boundary, and how such data will be collected and 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)
Carbonaceous (;onsumptlon of
e limestone,
raw material (i) -
ID-41: consumption in Calculated by . dolomite,
' . t c Monthly 100 % Electronic carbonaceous
RMCisp Ly steelmaking formula 1.1.1.1 . .
SP,BL, materials, iron,
furnaces under .
: scrap iron and
Baseline
scrap steel
Fuel
- - 3 -
. ponsumptlop ) Calculated by thous.m _ Consumption of
ID-42: FCjsppLy | in steelmaking or c Monthly 100 % Electronic natural gas,
=rEh formula 1.1.1.3 .
furnaces under t heavy fuel oil.
Baseline
steel production
ID-43: in steelmaking Calculated by ¢ c Monthly 100 % Electronic i
PsreeLsp.aLy furnaces under formula 1.9.3.1
Baseline
Electric power
consumption in
ID-44: ECsppgLy | Steelmaking %?:Eﬂlgidlbg 1 MWh c Monthly 100 % Electronic -
furnaces under -
Baseline
Compressed air
Ac- consumption in
ID-45: steelmaking Calculated by thous.m? c Monthly 100 % Electronic -
CACsp Ly formula 1.1.2.3
B furnaces under
Baseline
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Oxygen
consumption in
ID-46: OCsppLy | Steelmaking %?ﬁﬂllztidlb%’ 5 thous.m? Monthly 100 % Electronic -
furnaces under T
Baseline
Carbonaceous
. raw material (i) Carbonaceous
ID-47: consumption in Calculated by t Monthly 100 % Electronic materials
RMCi raLy formula 1.2.1.1 .
ek ladle furnace consumption.
under Baseline
Fuel Consumption
a. _ consumption (j) | Calculated by 0 . .
ID-48: FCjirpLy in ladle furnace formula 1.2.1.3 t Monthly 100 % Electronic glr:&t;gges
under Baseline '
Electric power
10 consumption in Calculated by 0 . i
ID-49: ECiepLy ladle furnace formula 1.2.2 1 MWh Monthly 100 % Electronic
under Baseline
Compressed air
ID-50: consumption in Calculated by 3 0 . i
CAC rpLy ladle furnace formula 1.2.2.3 thous.m Monthly 100% Electronic
under Baseline
Oxygen
. consumption in Calculated by 3 0 . i
ID-51: OCiegLy ladle furnace formula 1225 thous.m Monthly 100 % Electronic
under Baseline
Fuel
0. _ consumption (j) | Calculated by 3 0 . Consumption of
ID-520 FCireaiy | i rolling plant formula 1.3.1.1 thous.m Monthly 100 % Electronic natural gas.
under Baseline
Electric power
consumption in
ID-53: ECgpgLy | rolling plant Calculated by MWh Monthly 100 % Electronic -

under Baseline

formula 1.3.2.1
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Compressed air
ID-54: consumption in Calculated by 3 0 . i
CACrpsLy rolling plant formula 1.3.2.3 thous.m Monthly 100 % Electronic
under Baseline
Lime
. consumption in
::D 5 steelmaking %?Irf]ﬂllztid 4bi/ t Monthly 100 % Electronic -
LIMESPBLY furnaces under o
Baseline
Lime
ID-56: consumption in Calculated by 0 . i
CLIME,LF,BL,y ladle furnace formula 1.4.3 t Monthly 100 % Electronic
under Baseline
. Steel processed
IIDD_57' in ladle furnace %:Ir;ﬂlgidgbz 1 t Monthly 100 % Electronic -
STEELLFBLY under Baseline e
Steel billets
consumption for
ID-58: rolled metal Calculated by 0 .
CSTEEL,BILLET,BL,y prOdUCtion in formula 1.9.2.1 t Monthly 100 % Electronic
rolling plant
under Baseline
ID-59: productionn | Celculated by
' proc formula 1.9.1.1 t Monthly 100 % Electronic -
PsTEEL RP,BLY rolling plant
REBL - -19.1.2
under Baseline
1D-60: steel production
' outside JSC Calculated by 0 .
PsreecoutaLy AMW under formula 1.9.5 1 t Monthly 100 % Electronic -
Baseline
Primary
. Steel processed Company’s . archiving
IIDD 6L: in ladle furnace technical t Monthly 100 % Electr;)n(;: and should be made
STEELLE.PIY under Project reports pap by a shift

foreman from
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steelmaking
shop
Steel billets .
. Primary
consumption for Company’s archiving
::D'GZ: r?ggﬂcﬂg;alin technical Monthly 100 % Electr;)né(r: and should be made
STEEL,BILLET,Ply proc reports pap by a production
rolling plant
. clerk
under Project
Rolled metal Company’s :rrém?,%g
||:D_63: Fc::)l(ij:m?:n![n technical Monthly 100 % Electr:n;? and | $hould be made
STEEL,RP,PJY g pla reports Pap by a production
under Project clerk

Baseline Emissions:

1. BE, = BEspy + BE_ry+ BEgpy + BEipy + BEypy + BEspoury + BEipy
BE, - baseline emissions, tCO;

BEsp, - baseline emissions from steelmaking furnaces, tCO,

BEry - baseline emissions from ladle furnace, tCO,

BEge, - baseline emissions in rolling plant, tCO,

BE.py - baseline emissions from lime production, tCO,

BEwp,y - baseline emissions from foundry plant, tCO,

BEsr outy - baseline emissions from steel production outside JSC AMW, tCO,
BEjpy - baseline emissions from iron production outside JSC AMW, tCO,
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1. Steelmaking Furnaces:

1.1. BEspy = BEsp techy + BEspenery
BEsp, - baseline emissions from steelmaking furnaces, tCO,
BEsp techy - process emissions when using carbonaceous raw materials and fuel in steelmaking furnaces, tCO,
BEsp enery - emissions caused by use of electric power, compressed air and technical gases in steelmaking furnaces, tCO,
111 BEse echy = [ Z(RMCisppLy * Wermi) + 2 (FCjspaLy * We ) — PsteeLspary * We stee ] * 44/12
BEsp tecH,y - process emissions when using carbonaceous raw materials and fuel in steelmaking furnaces, tCO,
RMCispeLy - carbonaceous raw material (i) consumption in steelmaking furnaces under Baseline, t
We rmi - carbon content in raw material (i), t/t
FCisraLy - fuel (j) consumption in steelmaking furnaces under Baseline, t or thous.m?
We g - carbon content in fuel (j), t/t or t/thous.m?
PsteeLspBLy - steel production in steelmaking furnaces under Baseline, t
Wo steeL - carbon content in steel, t/t
44/12 - conversion rate for carbon to carbon dioxide, t/t
1111 RMCi,SP,BL,y = PSTEEL,SP,BL,y * SRMCi,SP,BL,y

RMCispeLy - Carbonaceous raw material (i) consumption in steelmaking furnaces under Baseline, t
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PsteeLseLy - Steel production in steelmaking furnaces under Baseline, t

SRMCisp gLy - specific carbonaceous raw material (i) consumption in steelmaking furnaces under Baseline, t/t

1112 SRMCi,SP,BL,y = RMCi,SP,PJ,y/ PSTEEL,SP,PJ,y

SRMCisp Ly - specific carbonaceous raw material (i) consumption in steelmaking furnaces under Baseline, t/t

RMCisppsy - carbonaceous raw material (i) consumption in steelmaking furnaces (open-hearth furnaces) under Project, t/t
PsteeLsepsy - Steel production in steelmaking furnaces (open-hearth furnaces) under Project, t

Following the launch of the EAF, specific carbonaceous raw material (i) consumption in steelmaking furnaces according to
the baseline (SRMC;isp s y) Will be constant. Specific consumption will be calculated by the formula (1.1.1.2) as an average
value SRMC;gsp gy for the operation period of the steel plant since the commissioning of the ladle furnace till the
commissioning of the EAF.

1.1.13 FCj,SP,BL,y = PSTEEL,SP,BL,y * SFCi,SP,BL,y
FCispaLy - fuel (j) consumption in steelmaking furnaces under Baseline, t or thous.m?
PsteeLspeLy - Steel production in steelmaking furnaces under Baseline, t

SFCispeLy - specific fuel (j) consumption in steelmaking furnaces under Baseline, t/t or thous.m*/t

1114 SI:Ci,SP,BL,y = I:Cj,SP,PJ,y/ I:)STEEL,SP,PJ,y
SFCispeLy - specific fuel (j) consumption in steelmaking furnaces under Baseline, t/t or thous.m*/t

FCispruy - fuel (j) consumption in steelmaking furnaces (open-hearth furnaces) under Project, t or thous.m?
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1.1.2.

BEsp enery

ECspaLy

EFycozeLecy

CACsppLy

EFcozcay

OCspiLy

EFcozocy

PsteeLsepsy - Steel production in steelmaking furnaces (open-hearth furnaces) under Project, t

Foolowing the lauch of the EAF, specific fuel (j) consumption in steelmaking furnaces according to the baseline (SFCispg. )
will be constant. Specific consumption will be calculated by the formula (1.1.1.4) as an average value SFCisp g, for the
operation period of the steel plant since the commissioning of the ladle furnace till the commissioning of the EAF.

BEspenery = ECspaLy * EFicozeecy + CACspaLy * EFcozcay + OCspaLy * EFcozocy

- emissions caused by use of electric power, compressed air and technical gases in steelmaking furnaces, tCO,
- electric power consumption in steelmaking furnaces under Baseline, MWh

- CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh

- compressed air consumption in steelmaking furnaces under Baseline, thous.m®

- CO, emission factor for compressed air production, tCO,/thous.m?

- 0Xygen consumption in steelmaking furnaces under Baseline, thous.m®

- CO, emission factor for oxygen production, tCO,/thous.m?

1121 ECSP,BL,y = PSTEEL,SP,BL,y * SECSP,BL,y
ECspaLy - electric power consumption in steelmaking furnaces under Baseline, MWh
PsteeLspeLy - Steel production in steelmaking furnaces under Baseline, t

SECspaLy - specific electric power consumption in steelmaking furnaces under Baseline, MWh/t
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1122 SECSP,BL,y = ECSP,PJ,y/ PSTEEL,SP,PJ,y
SECsp gLy - specific electric power consumption in steelmaking furnaces under Baseline, MWh/t
ECspriy - electric power consumption in steelmaking furnaces (open-hearth furnaces) under Project, MWh

PsteeLsepsy - Steel production in steelmaking furnaces (open-hearth furnaces) under Project, t

Following the launch of the EAF, specific electric power consumption in steelmaking furnaces according to the baseline
(SECsp gLy) Will be constant. Specific consumption will be calculated by the formula (1.1.2.2) as an average value SECgpgy y
for the operation period of the steel plant since the commissioning of the ladle furnace till the commissioning of the EAF.

1.1.23 CACSP,BL,y = PSTEEL,SP,BL,y * SCACSP,BL,y
CACsppLy - compressed air consumption in steelmaking furnaces under Baseline, thous.m®
PsteeLseLy - Steel production in steelmaking furnaces under Baseline, t

SCACsppy - specific compressed air consumption in steelmaking furnaces under Baseline, thous.m?t

1124 SCACSP,BL,y = CACSP,PJ,y/ PSTEEL,SP,PJ,y

SCACsppy - specific compressed air consumption in steelmaking furnaces under Baseline, thous.m?t
CACspp;y - compressed air consumption in steelmaking furnaces (open-hearth furnaces) under Project, thous.m®
PsteeLsepsy - Steel production in steelmaking furnaces (open-hearth furnaces) under Project, t

Following the launch of the EAF, specific compressed air consumption in steelmaking furnaces according to the baseline
(SCACspLy) Will be constant. Specific consumption will be calculated by the formula (1.1.2.4) as an average value SCACsp g
for the operation period of the steel plant since the commissioning of the ladle furnace till the commissioning of the EAF.
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1.1.25
OCspiLy

PsteeLsp.BLY

SOCsppLy

1.1.2.6
SOCspLy
OCsppiy

PSTEEL,SP,PJ,y

OCSP,BL,y = PSTEEL,SP,BL,y * SOCSP,BL,y
- 0xygen consumption in steelmaking furnaces under Baseline, thous.m®
- steel production in steelmaking furnaces under Baseline, t

- specific oxygen consumption in steelmaking furnaces under Baseline, thous.m?/ t

SOCSP,BL,y = OCSP,PJ,y/ PSTEEL,SP,PJ,y
- specific oxygen consumption in steelmaking furnaces under Baseline, thous.m?/ t
- 0Xygen consumption in steelmaking furnaces (open-hearth furnaces) under Project, thous.m®

- steel production in steelmaking furnaces (open-hearth furnaces) under Project, t

Following the launch of the EAF, specific oxygen consumption in steelmaking furnaces according to the baseline (SOCspg, )
will be constant. Specific consumption will be calculated by the formula (1.1.2.6) as an average value SOCsp g, , for the
operation period of the steelmaking shop since the commissioning of the ladle furnace till the commissioning of the EAF.

2. Ladle Furnace

1.2 BELF,y = BELF,TECH,y + BELF,ENER,y

BEry - baseline emissions from ladle furnace, tCO,

BE_r teCHy - process emissions when using carbonaceous raw materials and fuel in ladle furnace, tCO,
BErenery - emissions caused by use of electric power, compressed air and technical gases in ladle furnace, tCO,
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1.2.1.

BELr TecHy
RMCi reLy
We rmi
FCjLraLy
Wep

44/12

BE rtechy = [ Z(RMCirpLy * Wermi) + Z (FCjepLy * Weg) ] * 44/12

- process emissions when using carbonaceous raw materials and fuel in ladle furnace, tCO,
- carbonaceous raw material (i) consumption in ladle furnace under Baseline, t

- carbon content in raw material (i), t/t

- fuel (j) consumption in ladle furnace under Baseline, t or thous.m®

- carbon content in fuel (j), t/t or t/thous.m?

- conversion rate for carbon to carbon dioxide, t/t

1211 RMCi,LF,BL,y = PSTEEL,LF,BL,y * SRMCi,LF,BL,y
RMC;egy - carbonaceous raw material (i) consumption in ladle furnace under Baseline, t
PsteeLirey - Steel processed in ladle furnace under Baseline, t

SRMC; gLy - specific carbonaceous raw material (i) consumption in ladle furnace under Baseline, t/t

1212 SRMCi,LF,BL,y = RMCi,LF,PJ,y/ PSTEEL,LF,PJ,y
SRMC; gLy - specific carbonaceous raw material (i) consumption in ladle furnace under Baseline, t/t
RMCiep;y - carbonaceous raw material (i) consumption in ladle furnace under Project, t

PsteeLirray - Steel processed in ladle furnace under Project, t

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 e D
~y
Joint Implementation Supervisory Committee page 94

1213 FCj,LF,BL,y = PSTEEL,LF,BL,y * SFCi,LF,BL,y
FCiLraLy - fuel (j) consumption in ladle furnace under Baseline, t
PsteeLireLy - Steel processed in ladle furnace under Baseline, t

SFCiirsLy - specific fuel (j) consumption in ladle furnace under Baseline, t/t

1214 SFCi,LF,BL,y = FCj,LF,PJ,y/ PSTEEL,LF,PJ,y
SFCiirsLy - specific fuel (j) consumption in ladle furnace under Baseline, t/t
FCiLrpuy - fuel (j) consumption in ladle furnace under Project, t

PsteeLirray - Steel processed in ladle furnace under Project, t

1.2.2. BELF,ENER,y = ECLF,BL,y * EFk,COZ,ELEC,y + CACLF,BL,y * EFcoz,CA,y + OCLF,BL,y * EFcoz,oc,y

BE_renery - emissions caused by use of electric power, compressed air and technical gases in ladle furnace, tCO,
ECiraLy - electric power consumption in ladle furnace under Baseline, MWh

EF«cozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
CACirpLy - compressed air consumption in ladle furnace under Baseline, thous.m®

EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m®

OClrpLy - oxygen consumption in ladle furnace under Baseline, thous.m?
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EFcozocy

- CO, emission factor for oxygen production, tCO,/thous.m?

1221

ECiraLy

PSTEEL,LF,BL,y

SECirpLy

1.2.2.2
SECirpLy

ECLF,PJ,y

PSTEEL,LF,PJ,y

1.2.2.3

CACirpLy

PSTEEL,LF,BL,y

SCACLF,BL,y

1.2.24

ECLF,BL,y = I:’STEEL,LF,BL,y * SECLF,BL,y
- electric power consumption in ladle furnace under Baseline, MWh
- steel processed in ladle furnace under Baseline, t

- specific electric power consumption in ladle furnace under Baseline, MWh/t

SECLF,BL,y = ECLF,PJ,y/ PSTEEL,LF,PJ,y
- specific electric power consumption in ladle furnace under Baseline, MWh/t
- electric power consumption in ladle furnace under Project, MWh

- steel processed in ladle furnace under Project, t

CACLF,BL,y = PSTEEL,LF,BL,y * SCACLF,BL,y
- compressed air consumption in ladle furnace under Baseline, thous.m®
- steel processed in ladle furnace under Baseline, t

- specific compressed air consumption in ladle furnace under Baseline, thous.m*/t

SCAC rgLy = CACLrpiy/ PsteeLLrpay
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SCAC rpLy
CACirpiy

PsteeL Lrpuy

1.2.25
OClirpLy

PSTEEL,LF,BL,y

SOCyrpLy

1.2.2.6
SOCyrpLy
OClirpiy

PSTEEL,LF,PJ,y

- specific compressed air consumption in ladle furnace under Baseline, thous.m*/t
- compressed air consumption in ladle furnace under Project, thous.m?

- steel processed in ladle furnace under Project, t

OCLF,BL,y = PSTEEL,LF,BL,y * SOCLF,BL,y
- oxygen consumption in ladle furnace under Baseline, thous.m?
- steel processed in ladle furnace under Baseline, t

- specific oxygen consumption in ladle furnace under Baseline, thous.m® t

SOCLF,BL,y = OCLF,PJ,y/ PSTEEL,LF,PJ,y
- specific oxygen consumption in ladle furnace under Baseline, thous.m® t
- oxygen consumption in ladle furnace under Project, thous.m®

- steel processed in ladle furnace under Project, t

3. Rolling Plant

1.3. BERP,y = BERP,TECH,y + BERP,ENER,y

BEge, - baseline emissions in rolling plant, tCO,

BEgp TECH)Y - process emissions from fuel combustion in rolling plant, tCO,

BErpenery - emissions caused by use of electric power and compressed air in rolling plant, tCO,
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1.3.1. BEgp rechy = = (FCj rrLy * Weg) * 44/12
BEgep teCH)y - process emissions from fuel combustion in rolling plant, tCO,
FCirrBLy - fuel (j) consumption in rolling plant under Baseline, thous.m?
Wer - carbon content in fuel (j), t/thous.m?
44/12 - conversion rate for carbon to carbon dioxide, t/t
1.3.1.1 FCirpeLy = CsteeLmiiereLy * SFCirpaLy
FC; reLy - fuel (j) consumption in rolling plant under Baseline, thous.m?

CsteeLierry - Steel billets consumption for rolled metal production in rolling plant under Baseline, t

SFCirppLy - specific fuel (j) consumption in rolling plant, thous.m*/t
1312 SFCi,RP,y = FCj,RP,PJ,y/ CSTEEL,BILLET,PJ,y

SFCirey - specific fuel (j) consumption in rolling plant, thous.m*/t
FCirpriy - fuel (j) consumption in rolling plant under Project, thous.m®

CsteeLpierpsy - Steel billets consumption for rolled metal production in rolling plant under Project, t
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1.3.2.

BErep enery

ECrp Ly

EFycozeLecy

CACrp Ly

EFcozcay

BERP,ENER,y = ECRP,BL,y * EFk,COZ,ELEC,y + CACRP,BL,y * EFCOZ,CA,y

- emissions caused by use of electric power and compressed air in rolling plant, tCO,

- electric power consumption in rolling plant under Baseline, MWh

- CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
- compressed air consumption in rolling plant under Baseline, thous.m?

- CO, emission factor for compressed air production, tCO,/thous.m?

1321 ECRP,BL,y = CSTEEL,BILLET,BL,y * SECRP,y
ECrp, 8Ly - electric power consumption in rolling plant under Baseline, MWh

CsteeLierry - Steel billets consumption for rolled metal production in rolling plant under Baseline, t

SECrpy - specific electric power consumption in rolling plant, MWh/t
1.3.2.2 SECRP,y = ECRP,PJ,y/ CSTEEL,BILLET,PJ,y

SECrpy - specific electric power consumption in rolling plant, MWh/t
ECre iy - electric power consumption in rolling plant under Project, MWh

CsteeLierpsy - Steel billets consumption for rolled metal production in rolling plant under Project, t

1.3.2.3 CACrp Ly = CsteeLpiLeT Ly * SCACRepy

CACrppLy - compressed air consumption in rolling plant under Baseline, thous.m®
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4. Lime Calcining Furnace

CsreeLierry - Steel billets consumption for rolled metal production in rolling plant under Baseline, t

SCACgpy - specific compressed air consumption in rolling plant, thous.m%t
1324 SCACRP,y = CACRP,PJ,y/ CSTEEL,BILLET,PJ,y

SCACke, - specific compressed air consumption in rolling plant, thous.m*/t
CACkppyy - compressed air consumption in rolling plant under Project, thous.m?

CsreeLpierpsy - Steel billets consumption for rolled metal production in rolling plant under Project, t

1.4. BELP,y = (CLIME,SP,BL,y + CLIME,LF,BL,y)* EFCOZ,LP,y
BE.py - baseline emissions from lime production, tCO,
CumEespBLY - lime consumption in steelmaking furnaces under Baseline, t
CumME LFBLY - lime consumption in ladle furnace under Baseline, t
EFcoziry - emission factor for lime production, tCO,/t
141 CLIME,SP,BL,y = PSTEEL,SP,BL,y * SCLIME,SP,y
CumeseeLy - lime consumption in steelmaking furnaces under Baseline, t

PsteespeLy - Steel production in steelmaking furnaces under Baseline, t
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SClLimesey - specific lime consumption in steelmaking furnaces, t/t
142 SCLIME,SP,y = CLIME,SP,PJ,y/ PSTEEL,SP,PJ,y

SCLimespy - specific lime consumption in steelmaking furnaces, t/t
Cumesepsy - lime consumption in steelmaking furnaces under Project, t

PsteeLsepsy - Steel production in steelmaking furnaces under Project, t

143 CLIME,LF,BL,y = PSTEEL,LF,BL,y *SC LIME,LFy
CumerrsLy - lime consumption in ladle furnace under Baseline, t

PsteeLireLy - Steel processed in ladle furnace under Baseline, t

SCumerry - specific lime consumption in the ladle furnace, t/t
144 SCLIME,LF,y = CLIME,LF,PJ,y/ PSTEEL,LF,PJ,y

SCumerry - specific lime consumption in ladle furnace, t/t
Cumerrpsy - lime consumption in ladle furnace under Project, t

PsteeLirpay - Steel processed in ladle furnace under Project, t
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5. Foundry Plant

15. BEMP,y = MCSP,BL,y* EFCOZ,MP,TECH,BL,y + BEMP,ENER,y
BEwmpy - baseline emissions from foundry plant, tCO,
MCsp gLy - molds consumption for steel production under Baseline, t

EFcozmp teCHBLY - Process emission factor for molds production under Baseline, tCO,/t

BEwp enery - emissions caused by use of electric power and compressed air for molds production, tCO,
151 MCSP,BL,y = PSTEEL,SP,BL,y * SMCSP,BL,y
MCsp gLy - molds consumption for steel production under Baseline, t
PsteeLseLy - Steel production under Baseline, t
SMCsp gLy - specific molds consumption for steel production under Baseline, t/t (steel)

Specific molds consumption according to the baseline for steel casting (SMCsp g, ) is defined on the basis of historical data taken over the
period 2006-2007 according to the formula 1.5.1.1. (initial data and calculations are available on request). This value is taken as constant for
all crediting period. SMCgp g, = 0,026 t/t (steel).

15.1.1. SMCSP,BL,y: MCgp’y / PSTEEL,SP,y

SMCsppgiy - specific molds consumption for steel production under Baseline, t/t (steel)

MCsp, - molds consumption for steel production, t
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PsreeLspy - steel production, t

15.2. BEMP,ENER,y: ECMP,BL,y * EFk,COZ,ELEC,y + CACMP,BL,y * EFCOZ,CA,y
BEwmr enery - emissions caused by use of electric power and compressed air for molds production, tCO,
ECwpaLy - electric power consumption for molds production under Baseline, MWh
EF«cozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
CACwpeLy - compressed air consumption for molds production under Baseline, thous.m?
EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m?

1.5.2.1 ECwrLy = MCspaLy™ SECwpaLy

ECwmpLy - electric power consumption for molds production under Baseline, MWh

MCspaLy - molds consumption for steel production under Baseline, t

SECwmpeLy - specific electric power consumption for molds production under Baseline, MWh/t

Specific electric power consumption for molds production according to the baseline (SECypgLy) is calculated by the formula
(1.5.2.2) for the period 2006-2007. This value is taken as constant for all crediting period. SECyp g, = 0,060 MWh/t

15.2.2 SECMP,BL,y = ECMpyy/ PMOULD,y

SECweeLy - specific electric power consumption for molds production under Baseline, MWh(/t
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ECwry - electric power consumption for molds production, MWh
PmouLpy - molds production, t
1523 CACMP,BL,y = MCSP,BL,y* SCACMP’BLyy

CACwmppLy - compressed air consumption for molds production under Baseline, thous.m®
MCsp gLy - molds consumption for steel production under Baseline, t

SCACwpsLy - specific compressed air consumption for molds production under Baseline, thous.m®/t

Specific compressed air consumption for molds production according to the baseline (CACwpgL,) is calculated by the formula
(1.5.2.4) for the period 2006-2007. This value is taken as constant for all crediting period. SCACyp .y = 0,147 thous.m?/t

1524 SCACMP'BL'y - CACMpyy/ PMOULD,y
SCACwppLy - specific compressed air consumption for molds production under Baseline, thous.m*/t
CACuiry - compressed air consumption for molds production, thous.m?

PmouLpy - molds production, t
6. Steel Production Outside JSC AMW

— *
1.6.1. BESP,OUT,y - I:)STEEL,OUT,BL,y EFCOZ,SP,OUT,y

BEsr outy - baseline emissions from steel production outside JSC AMW, tCO,
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PsteeLouteLy - Steel production outside JSC AMW under Baseline, t

EFcozspouty - CO, emission factor for steel production from Russian ferrous industry, tCO,/t

7. Iron Production Outside JSC AMW

1.7. BEpy = RMCroneLy * EFcozipy

BEipy - baseline emissions from pig iron production outside JSC AMW, tCO,
RMCirongLy - Pig iron consumption for steel and molds production under Baseline, t

EFcozipy - emission factor for pig iron production from Russian ferrous industry, tCO,/t

1.7.1. RMCIRON,BL,y = RMCIRON,SP,BL,y + RMCIRON,MP,BL,y

RMCirongLy - Pig iron consumption for steel and molds production under Baseline, t
RMC ron,seeLy - Pig iron consumption for steel production under Baseline, t

RMC ron,mp,eLy - PIg iron consumption for molds production under Baseline, t

1.7.2. RMCIRON,MP,BL,y = MCSP,BL,y* z (SRMCi,lRON,MP,BL,y)

RMC ron,mp,eLy - PIg iron consumption for molds production under Baseline, t
MCspaLy - molds consumption for steel production under Baseline, t

SRMC; iron,mpBLY - specific iron (i) consumption for molds production, t/t
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Specific iron (i) consumption according to the baseline for molds production is defined on the basis of historical data taken over the period
2006-2007 according to the formula 1.7.2.1. (initial data and calculations are available on request). This parameters are taken as constant for
all crediting period.

1.7.2.1. SRMC; jron,mpeLy = RMC; ironmp,eLy / PiroMPROD,MPBLY

SRMC; jron,mp.BLY - specific iron (i) consumption for molds production, t/t
RMC; iron,mp,BLY - iron (i) consumption for molds production, t
PiromPrOD,MP,BLY - molds production, t

8. Emission Factors
8.1. CO; emission factor for electric power production
1.8.1. EFwcozetecy = ((ECgyriapay - ECsppiy) * EFcoagridy + Petecriy * EFcozery) / (ECgrigpay + PeLecpay)

EFvcozetecy - CO,emission factor for electric power production, supplied to consumers (k), tCO,/MWh

ECyrid,puy - electric power consumption from grid under Project, MWh

ECspriy - electric power consumption in EAF under Project, MWh

EFcozgridy - emission factor for electric power produced in the electric power system and supplied to facilities consuming electric power, tCO,/MWh
PeLecpiy - electric power generated by the own CHP under Project, MWh

EFcozery - emission factor for electric power generated by the own CHP, tCO,/MWh

k - all consumers of electric power in Project boundary with the exception of EAF

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 e D
: ~y
Joint Implementation Supervisory Committee page 106

1.8.1.1. EFcozery =2 (FCieppay * We ) * 44112 | Peiecpyy

EFcozery - emission factor for electric power generated by the own CHP, tCO,/MWh

FCiery - fuel (j) consumption for electric power produced in own CHP under Project, t or thous.m?
Wer - carbon content in fuel (j), t/t or t/thous.m?

44/12 - conversion rate for carbon to carbon dioxide, t/t

PeLecray - electric electric power generated by the own CHP under Project, MWh

8.2. CO; emission factor for compressed air production

1.8.2. EFcozcay = (ECcapiy * EFkcozeLecy) / Pearsy
EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m?
ECcaruy - electric power consumption for compressed air production under Project, MWh

EFvcozetecy - CO,emission factor for electric power production, supplied to consumers (k), tCO,/MWh

Pcarsy - compressed air production under Project, thous.m?
8.3. CO; emission factor for technical gases production

1.8.3. EFcozocy = (ECoppiy * EFw cozeLecy) / Poxveen,puy

EFcozocy - CO, emission factor for oxygen production, tCO,/thous.m®
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ECOP,PJ,y

EF«cozeLecy

Poxycenpay

- electric power consumption for technical gases production under Project, MWh

- CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh

- oxygen production under Project, thous.m?

8.4. CO; emission factor for lime production

1.8.4.
EFcoairy
PELp TeCHy
PELpenery

PLivepsy

EFcoapy = (PELptecHy + PELpENERY) / PLIMEPIY

- CO, emission factor for lime production, tCO,/t

- process emissions when using carbonaceous raw materials and fuel for lime production, tCO,

- emissions caused by use of electric power and compressed air for lime production, tCO,

- lime production under Project, t

1.8.4.1.
PE.pTeCHy
RMCippiy
We rmi
FCjpray
We g

44/12

PEiptecHy = [ Z(RMCippsy * Wermi) + Z (FCippsy * Weg) ] * 44/12

- process emissions when using carbonaceous raw materials and fuel for lime production, tCO,
- carbonaceous raw material (i) consumption for lime production under Project, t

- carbon content in raw material (i), t/t

- fuel (j) consumption for lime production under Project, t or thous.m®

- carbon content of the fuel j, t/t or t/thous.m®

- conversion rate for carbon to carbon dioxide, t/t
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1.8.4.2. PELP,ENER,y: ECLP,PJ,y * EFk,coz,ELEc,y + CACLP,PJ,y * EFCOZ,CA,y

PELr enery - emissions caused by use of electric power and compressed air for lime production, tCO,
ECirpiy - electric power consumption for lime production under Project, MWh

EF«cozeLecy - CO, emission factor for electric power production, supplied to consumers (k), tCO,/MWh
CACyippy - compressed air consumption for lime production under Project, thous.m?

EFcozcay - CO, emission factor for compressed air production, tCO,/thous.m?

8.5. CO; emission factor for molds production

Process emission factor for molds production according to the baseline (EFcozvetechsLy) IS calculated by the formula (1.8.5) for the period 2006-2007. This

value is taken as constant for all crediting period. EFcop e tech sy = 0,556 tCO,/t

1.8.5. EFcozmprechsLy = BEmp tECHY / PMmoULDy

EFcoamptechsLy - Process emission factor for ingot molds production under Baseline, tCO./t

BEwp tecHy - process emissions when using carbonaceous raw materials and fuel for molds production, tCO,

Pmoutpy - molds production, m
1.8.5.1. BEwprecty = [ Z(RMCimpy * Wermi) + 2 (FCimpy * Weg) 1 * 44/12
BEwp tecHy - process emissions when using carbonaceous raw materials and fuel for molds production, tCO,
RMCi mpy - carbonaceous raw material (i) consumption for molds production, t
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We rwi - carbon content in raw material (i), t/t

FCjmpy - fuel (j) consumption for molds production, t or thous.m®
We i - carbon content of the fuel j, t/t or t/thous.m®

44/12 - conversion rate for carbon to carbon dioxide, t/t

9. Rolled Metal And Steel Production According to the Baseline
9.1. Rolled metal production in rolling plant according to the baseline

The actual rolled metal production according to the baseline (PsreeresLy) Will be calculated by the formulas (1.9.1.1. and 1.9.1.2.) depending on the actual
rolled metal production as per Project scenario (Psreec re.pay)-

If Psteerrppoy < = PsteeL re,8Lmaxy rolled metal production in rolling plant (PsteeresLy) Will be calculated by the formula 1.9.1.1. If Psreg e psy >
PsteeL re,8Lmaxy rolled metal production in rolling plant (Psree. re5Ly) Will be calculated by the formula 1.9.1.2. Maximum rolled metal production according to
the baseline in rolling plant (PsreeL re,gLmax,y) totals 500,000 tonnes/year.

1.9.1.1. PSTEEL,RP,BL,y = PSTEEL,RP,PJ,y

PsteeLregy - rolled metal production in rolling plant under Baseline, t
PsteeLre puy - rolled metal production in rolling plant under Project, t
1.9.1.2. PSTEEL,RP,BL,y = PSTEEL,RP,BL,max,y

PsteeLregy - rolled metal production in rolling plant under Baseline, t

PsteeL re,8Lmaxy - Maximum rolled metal production in rolling plant under Baseline, t
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9.2. Steel billets consumption for rolled metal production in rolling plant according to the baseline
1921 CSTEEL,BILLET,BL,y = IDSTEEL,RP,BL,y * SSCRF‘,BL

Csreepiersry - Steel billets consumption for rolled metal production in rolling plant under Baseline, t
PsreeLrpBLy - rolled metal production in rolling plant under Baseline, t

SSCrpaL - specific steel billets consumption for rolled metal production in rolling plant under Baseline, t(steel)/t(rolled metal)

Specific steel billets consumption for rolled metal production (SSCgpp.) is calculated by the formula (1.9.2.2.) for the period 2006-2007 . This value is constant
during all crediting period. SSCgrpp. = 1,355 tonnes (steel)/tonnes (rolled metal).

1922 SSCRP,BL = CSTEEL,BILLET,y/ I:)STEEL,RP,y

SSCrp L - specific steel consumption for rolled metal production under Baseline, t(steel)/t(rolled products)
CsreeL BILLET, - steel billets consumption for rolled metal production in rolling plant, t

PsreeLrey - rolled metal production in rolling plant, t

9.3. Steel production in steelmaking furnaces according to the baseline

Steel production according to the baseline (PsreeLsp,aLy) IS taken equal to steel billets consumption for rolled metal production in rolling plant according to the
baseline (CsreeLpiLLeT,BLy)

1.9.3.1. PSTEEL,SP,BL,y = CSTEEL,BILLET,BL,y

PsteeLspBLy - steel production in steelmaking furnaces under Baseline, t

CsteeLpierpry - Steel billets consumption for rolled metal production in rolling plant under Baseline, t
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9.4. Steel processed in ladle furnace according to the baseline

1.94.1. PsreecLreLy = PsteespaLy * SSCrepLy

PsteeLireLy - Steel processed in ladle furnace under Baseline, t
PsteeLspLy - Steel production in steelmaking furnaces under Baseline, t
SSCirpLy - proportion of steel processed in ladle furnace, t/t

1.9.4.2. SSCLF,BL,y = PSTEEL,LF,PJ,y / PSTEEL,SP,PJ,y

SSCirpLy - proportion of steel processed in ladle furnace, t/t
PsteeLsppay - steel production in steelmaking furnaces under Project, t
PsteeLLrpay - steel treated in ladle furnace under Project, t

9.5. Steel production outside JSC AMW

The actual steel production according to the baseline outside JSC AMW (PsreeL outsLy) Will be calculated by the formulas (1.9.5.1. and 1.9.5.2.).

1.95.1. PSTEEL,OUT,BL,yz PSLABS,OUT,PJ,y + (PSTEEL,RP,PJ,y - PSTEEL,RP,BL,y) * SSCRP,OUT,y
PsteeLouteLy - Steel production outside JSC AMW under Baseline, t
Psiagsoutpsy - Slabs production sold as finished product under Project, t

PsteeLrr poy - rolled metal production in rolling plant under Project, t

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 INFeee o
~ v

Joint Implementation Supervisory Committee page 112

PsteeLresy - rolled metal production in rolling plant under Baseline, t
SSCrpouty - specific steel consumption for rolled metal production outside JSC AMW, t(steel)/t(rolled metal)

Specific steel consumption for rolled metal production outside JSC AMW is assumed as 1 (or 100%). This is conservative.

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 calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2)

Not Applicable.

reductions in units of CO, equivalent):

Not Applicable.

The leakage is negligible. See the section B.3. of the PDD.
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ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2.)

Not Applicable.

units of CO, equivalent):

D3. ER, = BE, - PE,

ERy - emission reductions, tCO
BE, - baseline emissions, tCO;
PE, - project emissions, tCO;

information on the environmental impacts of the project:

The environmental impacts” monitoring of the project is determined by the following basic host party legislation:
— Federal Low dated on 10.01.2002 #7-FL (red. of 27.12.2009) “About Environment Protection” (approved on 20.12.2001)
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— Federal Low dated on 04.05.1999 # 96-FL (red. of 27.12.2009) “About Atmospheric Air Protection” (approved on 02.04.1999)
— Federal Low dated on 24.06.1998 # 89-FL (red. of 30.12.2008) “About Wastes of Production and Consumption” (approved on 22.05.1998)

The assessment of the environmental impact will be carried out by the Environment Protection Department of JSC “Ashinskiy Metallurgical Works™ in
compliance with current monitoring regulations for environmental impact of production activities. Ecological monitoring includes the quantative determination
of the environmental impact of production activities for the current period. Ecological monitoring includes the documentation of pollutant emissions to the
atmosphere, waste water discharge and waste management. Data documentation of the environmental impact of project activities will be conducted on the basis
of instrumental measurements and approved calculation methods. The information on the environmental impact of project activities is to be stored within the
Company. Besides, it should be provided as statistical report forms to executive power bodies of the Russia: Federal Service for State Statistics and Federal
Service for Ecological, Technical and Atomic Supervision.

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

Data Uncertainty level of data Explain QA/QC procedures planned for these data, or why such procedures are not necessary.
(Indicate table and (high/medium/low)
ID number)
Table D.1.1.1 Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-1: RMCigsppyy Low approved methodologies
Table D.1.1.1 Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-2: FC, Low approved methodologi

i,SPPIY pproved methodologies
'Irgb:;? [I):,'l'l'l Low Determined in accordance with state regulations and approved methodologies

- STEEL,SP,PJy

Table D.1.1.1 Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-4: ECgppyy Low approved methodologies
Table D.1.1.1 Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-5: CACsppsy Low approved methodologies
Table D.1.1.1 Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-6: OC Low approved methodologies

SP,PJy
Table D.1.1.1 Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-7: RMCirpsy Low approved methodologies
Table D.1.1.1 Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-8: FCjirpuy Low approved methodologies
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Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-9: ECigpyy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-10: CACiepyy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-11: OCigpsy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-12: FCjscpriy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-13: ECscpyy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-14: CACgcpiy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-15: OCscpyy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-16: FCjrepuy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-17: ECgppyy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-18: CACgppsy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-19: Ciimespruy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-20: ClimeLrriy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-21: MCgppyy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-22: RMC ron,sppuy ow approved methodologies

Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-23: MCron,mppay ow approved methodologies

Table D.1.1.1 L Measuring instruments are verified in compliance with state regulations, internal standards of AMW and approved
ID-24: ECyigpyy ow methodologies
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Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-25: Peiecriy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-26: FCjgppyy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-27: ECcapyy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-28: Pcapsy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-29: ECoppyy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-30: Poxvcen,puy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-31: PuLimepsy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-32: RMC; ppsy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-33: FCjppiy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-34: ECippsy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-35: CACippiy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-36: PwmouLpeay ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-37: RMCimppsy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-38: FCjmppuy ow approved methodologies
Table D.1.1.1 L Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-39: ECwippiy ow approved methodologies
Table D.1.1.1 Low Measuring instruments are calibrated in compliance with state regulations, internal standards of AMW and
ID-40: CACwppiy approved methodologies
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Table D.1.1.3

Calculated based on actual and historical data in accordance with formulas provided in the section D.1.1.4. Initial

ID-41: RMCi gL Low glata are determined from the measuring instruments that are calibrated in compliance with state regulations,
SRELY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo'rica.l data in accordance wiFh formglas provided in Fhe section D.l..1.4. Initial
ID-42: FC. Low glata are determined from the measuring instruments that are calibrated in compliance with state regulations,
JSPBLY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo'rica.l data in accordance wi_th formglas prov_ided in Fhe section D.l._1.4. Initial
ID-43: Pereet sopL Low glata are determined from the measuring instruments that are calibrated in compliance with state regulations,
SPELY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo.rica.l data in accordance Wij[h formqlas prov_ided in j[he section D.l.;.4. Initial
ID-44: ECapp, Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,
' g internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo.rica.l data in accordance Wi_th formqlas prov_ided in Fhe section D.l..1.4. Initial
ID-45: CAC Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,
' e internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo.rica.l data in accordance Wi_th formglas provided in Fhe section D.l..1.4. Initial
ID-46: OCep st Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,
' e internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated base_d on actual and histo_rica_l data in accordance Wi_th formqlas provﬁded in Fhe section D.l..1.4. Initial
ID-47° RMC: Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,
' LLFBLY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basepl on actual and histo_rica_l data in accordance Wi_th formL_JIas prov.ided in _the section D.1.;.4. Initial
ID-48: EC. Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,
- VILEBLY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basepl on actual and histo_rica_l data in accordance wi_th formqlas provﬁded in Fhe section D.l..1.4. Initial
ID-49: EC_p gL Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,
' e internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basepl on actual and histo_rica_l data in accordance wi_th formqlas provided in Fhe section D.l..1.4. Initial
ID-50: CACys g Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,
' g internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated base_d on actual and histo_rica_l data in accordance wi_th formglas prov_ided in Fhe section D.1.1.4. Initial
e Low data are determined from the measuring instruments that are calibrated in compliance with state regulations,

ID-51: OCirpry

internal standards of AMW and approved methodologies
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Table D.1.1.3

Calculated based on actual and historical data in accordance with formulas provided in the section D.1.1.4. Initial

ID-52: FC. Low glata are determined from the measuring instruments that are calibrated in compliance with state regulations,

T YIRPBLY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo'rica.l data in accordance wij[h formqlas prov_ided in '_[he section D.1._1.4. Initial
ID-53: ECgppL Low glata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' e internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo'rica.l data in accordance wi_th formglas prov_ided in Fhe section D.l._1.4. Initial
ID-54: CACpp g Low glata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' g internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo.rica.l data in accordance Wi_th formqlas prov_ided in Fhe section D.l..1.4. Initial
ID-55: Cy e sp oL Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' SPELY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo.rica.l data in accordance Wi_th formglas prov_ided in _the section D.l..1.4. Initial
ID-56: Cpie Lr oL Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' ELY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basgd on actual and histo.rica.l data in accordance Wij[h formqlas prov_ided in '_che section D.1..1.4. Initial
ID-57: Pereet L oL Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' By internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated baseq on actual and histo_rica_l data in accordance Wi_th formqlas provﬁded in Fhe section D.l._1.4. Initial
ID-58: Coreet artier L Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' : oLy internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basepl on actual and histo_rica_l data in accordance wi_th formqlas provﬁded in Fhe section D.l..1.4. Initial
ID-59: Psreet ropt Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' RrBLY internal standards of AMW and approved methodologies
Table D.1.1.3 Calculated basepl on actual and histo_rica_l data in accordance wi_th formL_JIas prov.ided in fthe section D.1..l.4. Initial
ID-60: Psreet our et Low gjata are determined from the measuring instruments that are calibrated in compliance with state regulations,

' OVTELY internal standards of AMW and approved methodologies
Table 'D.1.1.3 Low Determined in accordance with state regulations and approved methodologies
ID-61. PsreeLirpiy
'Il'gbé;D.é.l.S Low Determined in accordance with state regulations and approved methodologies

-0Z4. USTEELBILLETPLY

TableD.1.1.3 Low Determined in accordance with state regulations and approved methodologies

ID-63. PsreeLrepiy
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D.3.  Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan:

Initial data necessary for monitoring greenhouse gas emission reductions are documented, treated and stored as reporting forms referring the plant operation in
compliance with current regulations (standards) of the Company concerning the assessment of consumed fuel, feed, energy resources and products output.
AMW is in possession of the certificate of compliance to quality management system (QMS) according to the GOST R ISO 9001-2001 (1SO 9001:2000).

Procedures of collection, transfer and treatment of the data necessary for GHG reductions monitoring according to the monitoring plan are determined by the
elaborated Standard of JSC “AMW?”: Industry standard #058-51-2009 “Monitoring of GHG Emission Reductions”, approved by Technical director on
18.11.2009. Initial data necessary for calculating greenhouse gases emission reductions and calculation results will be stored in electronic and paper formats
during all of the crediting period and two years following the crediting period. The principle structure of the monitoring plan implementing is shown below on
the fig. D.3-1.
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Fig. D.3-1. The principle structure of the monitoring plan implementing
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| D.4.  Name of person(s)/entity(ies) establishing the monitoring plan:

The monitoring plan has been developed by:

CJSC “National Carbon Sequestration Foundation” (Moscow);
Contact person: Mr. Roman Kazakov, principal specialist;
Tel.: +7 499788 78 35 ext. 113

Fax:  +7 499 788 78 35 ext. 107

E-mail: KazakovRA@ncsf.ru
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SECTION E. Estimation of greenhouse gas emission reductions

Estimation of greenhouse gas emission reductions is provided in accordance with formulas shown in
section D. The calculation of emission reductions is available on request. Sections E.1.-E.2. show the
results of estimation of emissions by sources determined in section B.3.

E.1. Estimated project emissions:
Table E.1-1. Estimated project emissions during the first commitment period (t of CO, equivalent)
o Year
Ne Emission source
2008 2009 2010 2011 2012
1 | Steel furnaces 269,767 254,411 191,011 110,841 110,841
2 | Ladle furnace 3,938 3,713 4,990 6,115 6,115
3 | Continuous-casting 11,987 11,305 16,250 21,213 21,213
machine
4 | Rolling plant #1 89,319 95,933 107,785 108,471 108,471
Combined heat and power
5 | station (CHP) and power 33,842 32,703 84,373 56,822 56,822
equipment
6 | Foundary plant 1,058 998 670 - -
7 | Lime calcining furnace 34,003 32,068 43,090 52,806 52,806
g | Electric power system 28,828 27,858 97,486 251,654 248,654
(the grid)
Pig iron production
9 (outside JSC AMW) 38,459 36,270 29,327 19,634 19,634
10 | Total 511,201 495,259 574,982 627,557 624,557
E.2. Estimated leakage:

The leakage is negligible. See the section B.3. of the PDD.

E.3. ThesumofE.l. and E.2.
Table E.3-1. Estimated project emissions and leakage during the first commitment period
(t CO, equivalent)
Year
Ne Emission source
2008 2009 2010 2011 2012
1 | Project scenario 511,201 495,259 574,982 627,557 624,557
2 | Leakage - - - - -
2 | Total 511,201 495,259 574,982 627,557 624,557
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E.4. Estimated baseline emissions:

Table E.4-1. Estimated baseline emissions during the first commitment period (t CO, equivalent)

o Year
No Emission source
2008 2009 2010 2011 2012
1 | Steel furnaces 273,166 283,927 283,927 283,927 283,927
2 | Ladle furnace 3,987 4,144 4,144 4,144 4,144
3 | Rolling plant #1 102,276 106,305 106,305 106,305 106,305
Combined heat and power
4 | station (CHP) and power 29,722 30,893 30,893 30,893 30,893
equipment
5 | Foundary plant 7,746 8,051 8,051 8,051 8,051
6 | Lime calcining furnace 34,432 35,788 35,788 35,788 35,788
7 | Electric power system 25,319 26,316 26,316 26,316 26,316
(the grid)
Pig iron production
8 (outside JSC AMW) 58,787 61,103 61,103 61,103 61,103
Steel production
9 (outside JSC AMW) 159,325 69,862 392,696 712,769 712,769
10 | Total 694,760 626,389 949,224 1,269,296 1,269,296
E.5. Difference between E.4. and E.3. representing the emission reductions of the project:

Table E.5-1. Estimated emission reductions during the first commitment period (t CO, equivalent)

Year
No Parameter
2008 2009 2010 2011 2012
Difference between
1 |E4-andE3.representing | jgs00g | 131930 | 374242 | 641,739 644,739
the emission reductions
of the project
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\ E.6. Table providing values obtained when applying formulae above:

Table E.6-1. Table containing results of emission reductions estimation during the first commitment

period
Estimated . Estimated Estimated
. Estimated : .
project | baseline emission
oo leakage o .
emissions emissions reductions
Year (tonnes of
(tonnes of co (tonnes of (tonnes of
O, e uivalzent) O, €O,
equivalent) a equivalent) equivalent)
2008 511,201 - 694,760 183,559
2009 495,259 - 626,389 131,130
2010 574,982 - 949,224 374,242
2011 627,557 - 1,269,296 641,739
2012 624,557 - 1,269,296 644,739
Total
g%””es of 2,833,556 - 4,808,965 1,975,409
2
equivalent)
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SECTION F. Environmental impacts

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

Environmental impact assessment was made at the stage of preparation of the project documentation for
reconstruction the steel plant of JSC “Ashinskiy Metallurgical Works” according to the requirements of
the current legislation of the Russian Federation (section F.2.).

According to the results of the environmental impact assessment of the project, it was determined that if
the project requirements are met, the results will be as follows:

- the impact of the project implementation on the environment shall not lead to irreversible changes in
the natural environment,

- the project implementation will not contribute to the decline of human health,
- the project implementation is not related to the output of environmentally dangerous products,
- the project shall not significantly affect the environmental situation in the project’s neighboring areas.

The information materials regarding the assessment of the environmental impact have been elaborated in
accordance with the requirements of the nature conservation legislation of the Russian Federation and
are included in the project documentation. This documentation is available on request.

JSC “AMW?” has necessary permissions in area of environmental impact of the project activity:

— Permission # 4-2066 for air pollutant emissions for a period 15.09.2009 — 15.09.2010, given by
Federal Service for Ecological, Technical and Atomic Supervision on 06.10.2009.

— Permission # 4-376 for wastewater for a period 22.12.2009 — 22.12.2014, given by Federal
Service for Ecological, Technical and Atomic Supervision on 21.01.2009.

— Permission # Y-8324 for waste generation and they placement for a period 17.07.2009 —
10.06.2014, given by Federal Service for Ecological, Technical and Atomic Supervision on
17.07.20009.

F.2.  If environmental impacts are considered significant by the project participants or the

The assessment of the environmental impact (references to the documentation are presented in section
F.1.) is made according to the Regulation on the Assessment of the Environmental Impact of a Planned
Economic and Other Activity approved by Order of the State Ecological Commitee 372 of May 16,
2000. The results of the assessment of the environmental impact are subject to governmental ecological
examination (Federal Law About the Ecological Examination of November 25, 1995).

Ecological examination is used to define if the planned economic and other activities comply with the
environmental requirements and if implementation of the subject of assessment is acceptable with regard
to possible impacts of such an activity on the natural, social and economical environments of such an
implementation.
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The following are the fundamental legislative acts of the Russian Federation that regulate the
environmental requirements for the planned economic activity:

-Federal law On Environmental Protection of January 10, 2002
-Federal law On Ambient Air Protection” of May 04, 1999

-Water Code of the Russian Federation of November 16, 1995
-Federal law On Production and Consumption Waste of June 24, 1998

A positive conclusion by the State Environmental Examination confirms that the project activities
comply with the current Russian Legislation for environmental protection, i.e. it confirms the
permissible level of the project’s environmental impact at all stages of its implementation (from
construction to removal from service).

Positive conclusions by the State Environmental Examination were received for the project regarding the
construction of a CCM and EAF at JSC “Ashinskiy Metallurgical Works”. This documentation is
available on request.
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SECTION G. Stakeholders’ comments

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

There were no public hearings regarding the project due to the absence of uncertainty factors in the
company’s activities. As the project is located whithin the industrial site of the plant, the project was
assessed by the technical council of the works.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation: JSC Ashinskiy Metallurgical Works
Street/P.O.Box: Mira St.

Building: 9

City: Asha

State/Region: Chelyabinsk Region
Postal code: 456 010

Country: Russian Federation
Phone: +7 (35159) 31003
Fax: +7 (35159) 32042
E-mail: info@amet.ru

URL: http://www.amet.ru
Represented by:

Title: Deputy chief of Industrial control department
Salutation: Mr.

Last name: Lovyagin

Middle name:

First name: Michael
Department:

Phone (direct):

Fax (direct): +7 (35159) 32042
Mobile: +7 (902) 8923361
Personal e-mail: Kip@amet.ru
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Annex 2

BASELINE INFORMATION

The additional baseline information is as follows:

— Table containing the key elements of the baseline (including variables, parameters and data

sources);

— Historical data of steelmaking at the JSC “AMW?” in 2006-2008.

Table containing the key elements of the baseline (including variables, parameters and data

sources)>
Ne Parameter Description Value Source
Year t
2008 481 050 Calculated
based on actual
1 P Rolled metal production in 2009 500000 data and
. STEEL,RP,BL,y H H
rolling plant under Baseline 2010 500 000 forecast_. See
the section B.1.
2011 | 500000 | | °fthePDD.
2012 500 000
Year t
2008 652 037 Calculated
Steel production in 2009 677 723 ld):faeiﬁ; actual
2. PsreeLspBLy steelmaking furnaces under forecast. See
Baseline 2010 677 723 N
the section B.1.
2011 | 677723 | | OfthePDD.
2012 677 723
Calculated
Specific molds consumption based on actual
3. SMCsppLy for steel production 0.024 t/t (steel) data. See the
according to the baseline section B.1. of
the PDD.
Specific electric power Calculated
4. SECwpaLy consumption for the 0.060 MWht based on actual
production process in the data. See the

> Detailed information about choice and justification of key elements is provided in the section B.1. of the PDD
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foundry plant according to
the baseline

section B.1. of
the PDD.

Specific compressed air
consumption for the

Calculated
based on actual

5. SCACwrsLy production process in the 0.147 thous.m*/t data. See the
foundry plant according to section B.1. of
the baseline the PDD.

Calculated
Process emission factor for based on actual

6. EFcozmpecHsLy | Molds production according 0.511tCO;, /t data. See the

to the baseline section B.1. of
the PDD.
mancfacture i th roling Estimated. See

7. PsteeL rp,BL maxy . g 500,000 t/year the section B.1.
plant according to the

; of the PDD.
baseline
Calculated
Specific steel consumption based on actual

8. SSCreaL for rolled metal production 1.355 t(?gzed)ctls;(rolled data. See the

according to the baseline P section B.1. of
the PDD.
SRMCiron,SP,BL,y =0.038 t/t
SRI\/Icscrapiron,SP,BL,y =0.078
t/t
.- SRMCscrap,SP,BL,y =1.064 t/t Calculated

Spec'f'c c_arbonaceou_s raw SRMCjimestone,sp,eLy = 0.006 | based on actual
material (i) consumption in *

9. SRMCisp gLy ) t/t data. See the
steelmaking furnaces under _ ;

- SRMCoiomite speLy = 0.038 | section B.1. of
Baseline g
t/t the PDD.
SRNICcarb.mater,SF’,BL,y = 0001
t/t
SRMCIime,SP,BL,y =0.045 t/t
Calculated
Specific fuel (j) consumption SFCraturalgassp.BL y =0.114 based on actual

10. SFCispeLy in steelmaking furnaces thous.m°/t data. See the

under Baseline SFCrueloit.spLy = 0.051 t/t section B.1. of
the PDD.
Calculated

Specific electric power based on actual

11. SECspaLy consumption in steelmaking 0.007 MWh(t data. See the
furnaces under Baseline section B.1. of

the PDD.

12. SCACsp Ly Specific compressed air 0.220 thous.m®/t Calculated

consumption in steelmaking

based on actual
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furnaces under Baseline

data. See the
section B.1. of

the PDD.
Calculated
Specific oxygen based on actual
13. SOCspaLy consumption in steelmaking 0.022 thous.m*t data. See the
furnaces under Baseline section B.1. of
the PDD.
Calculated
Proportion of steel processed based on actual
14, SSCiepLy . 0.979 t/t data. See the
in ladle furnace ;
section B.1. of
the PDD.
Calculated
Specific carbonaceous raw SRMCcan'ma‘et%F’BL'y =0.001 | paced on actual
15. SRMC; e gLy material (i) consumption in data. See the
ladle furnace under Baseline SRMCjimeLreLy = 0.013 t/t | section B.1. of
the PDD.
Calculated
Specific fuel (j) consumption based on actual
16. SFCireLy in ladle furnace under SFCygraphetec.LrBLy = 0.001 t/t | data. See the
Baseline section B.1. of
the PDD.
Calculated
Specific electric power based on actual
17. SECirBLy consumption in ladle furnace 0.065 MWh(t data. See the
under Baseline section B.1. of
the PDD.
Calculated
Specific compressed air based on actual
18. SCAC rpLy consumption in ladle furnace 0.020 thous.m®/t data. See the
under Baseline section B.1. of
the PDD.
Calculated
Specific fuel (j) consumption based on actual
19. SFCigey . ) 0.083 thous.m®/t data. See the
in rolling plant .
section B.1. of
the PDD.
Calculated
Specific electric power based on actual
20. SECrpy 0.034 MWht data. See the

consumption in rolling plant

section B.1. of
the PDD.
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Calculated

21.

SCACkp,

Specific compressed air
consumption in rolling plant

0.046 thous.m®/t

based on actual
data. See the
section B.1. of
the PDD.

22.

EFcoairy

CO, emission factor for lime
production

0.920 tCO,/t

Calculated
based on actual
data. See the
section B.1. of
the PDD.

23.

EF«cozeLecy

CO,emission factor for
electric power production,
supplied to consumers (k)

0.515 tCO,/MWh

Calculated
based on actual
data. See the
section B.1. of
the PDD.

24,

EFcozcay

CO, emission factor for
compressed air production

0.045 tCO,/thous.m’

Calculated
based on actual
data. See the
section B.1. of
the PDD.

25.

EFcozocy

CO, emission factor for
oxygen production

0.703 tCO,/thous.m’

Calculated
based on actual
data. See the
section B.1. of
the PDD.

26.

SRMC; jronmp,BLY

Specific iron (i) consumption
for molds production

0.605 t/t for pig iron
0.295 t/t for foundry iron

Calculated
based on actual
data. See the
section B.1. of
the PDD.

217.

WC,RMi

Carbon content in raw
material (i)

limestone 0.12tC/t
dolomite 0.13tC/t

2006 IPCC
Guidelines for
National
Greenhouse
Gas Inventories
—Volume 3.
Industrial
Processes and
Product Use,
Chapter 4.
Metal Industry
Emissions,
Table. 4.3, p.
4.27
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28.

WC,Fj

Carbon content in fuel (j)

graphite electrodes 0.82 tC/t
coke 0.83tC/t

2006 IPCC
Guidelines for
National
Greenhouse
Gas Inventories
—Volume 3.
Industrial
Processes and
Product Use,
Chapter 4.
Metal Industry
Emissions,
Table. 4.3, p.
4,27

29.

WC,STEEL

Carbon content of steel

0.0025tC/t

National
Inventory
Report about
GHG
emissions by
sources and
removals by
sinks for the
period 1990-
2007, 2009, p.
110-113

30.

We rmi

Carbon content of pig iron
(scrap iron)

0.043tC/t

National
Inventory
Report about
GHG
emissions by
sources and
removals by
sinks for the
period 1990-
2007, 2009, p.
110-113

31.

WC,RMi

Carbon content of
carbonaceous materials

095tC/t

TU 1971-
198373-846-
24-2004

32.

Carbon content of natural
gas

0.514 t C / thous.m®

Calculated. See
the section B.1.
of the PDD.

33.

Carbon content in heavy fuel
oil

0.852tC/t

Calculated. See
the section B.1.
of the PDD.
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2006 IPCC
Guidelines for
National
Greenhouse
Gas Inventories
Ratio of CO, molecular —Volume 3.
34, 44/12 weight to C molecular 3.667tCO,/tC Industrial
weight Processes and
Product Use,
Chapter 4.
Metal Industry
Emissions, p.
4.48
Operational
Guidelines for
Project Design
Documents of
Joint
CO, emission factor for 2008: 0.565 t CO, / MWh 'F,T(f.':é?se”ta“on
electric power produced in 2009: 0.557t CO, / MWh VoIJumell'
35. | EFcozeiecgiay | the electric power system 2010: 0.550 t CO, / MWh General '
and supplied to facilities 2011: 0.542t CO, / MWh uidelines
consuming electric power 2012: 0.534 t CO, / MWh guide :
Version 2.3. -
Ministry of
Economic
Affairs of the
Netherlands,
2004, p.43
CO, emission factor for pig Calculated. See
36. EFcoop iron production from Russian 1510t CO, /t the section B.1.
metallurgical plants of the PDD.
CO, emission factor for steel Calculated. See
37. EFcozspouty production from Russian 1.766tCO, / t the section B.1.
metallurgical plants of the PDD.
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Historical data of steelmaking at the JSC “AMW?” in 2006-2008
1. Open-hearth furnaces
Ne Parameter Unit 2006 2007 2008
1 | Steel production t 643,662.3 652,183.2 649,523.7
1.1 | inc. Ingots t 643,662.3 564,019.2 79,515.3
1.2 Slabs t - 88,164.0 570,008.4
2 | lron consumption t 42,114.1 42,410.7 25,117.3
3 | Scrap iron consumption t 73,392.9 75,582.2 47,342.9
4 | Scrap metal consumption t 561,967.9 642,533.1 698,309.6
5 | Limestone consumption t 6,159.2 4,763.4 3,726.6
6 | Lime consumption t 39,475.4 39,275.6 33,167.8
7 | Dolomite consumption t 27,223.8 28,123.9 25,094.4
8 | Carbonaceous materials consumption t 309.0 722.5 1,033.8
9 | Natural gas consumption t 75,953.0 77,666.0 72,366.0
10 | Fuel oil consumption t 36,828.0 35,600.0 31,930.0
11 | Electric power consumption MWh 5,846.5 5,750.6 4,349.6
12 | Compressed air consumption th. m3 146,844.2 161,381.0 136,908.0
13 | Oxygen consumption th. m3 - - 12,956.2
14 | Moulds consumption t 15,768.5 13,709.6 2,157.5
2. Ladle furnace
Ne Parameter Unit 2006 2007 2008
1 | Steel processed in ladle furnace t 205,527.5 435,052.7 638,755.2
2 | Graphite electrodes consumption t 99.5 258.0 471.3
3 | Electric power consumption MWh 12,607.3 30,266.7 41,165.2
4 | Compressed air consumption th. m3 4,160.4 13,775.6 12,118.0
3.CCM
Ne Parameter Unit 2006 2007 2008
1 | Slabs t - 65,617.4 485,397.8
2 | Natural gas consumption th. m3 - 1,683.0 4,057.0
3 | Electric power consumption MWh - 1,686.5 12,391.1
4 | Compressed air consumption th. m3 - 4,033.0 39,262.0
4. Rolling plant #1
No Parameter Unit 2006 2007 2008
1 | Billets consumption t 637,242.8 654,467.3 571,350.2
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1.1 | inc. Ingots t - 81,267.6 485,397.8
1.2 Slabs t 637,242.8 573,199.7 85,952.4
2 | Rolled metal t 469,059.8 493,041.3 485,100.7
2.1 | inc. out of Ingots t - 70,297.1 418,977.7
2.2 out of Slabs t 469,059.8 422,744.2 66,123.0
3 | Natural gas consumption t 53,865.0 55,409.7 53,212.0
4 | Electric power consumption MWh 22,861.5 23,142.6 19,888.8
5 | Compressed air consumption th. m3 22,455.0 32,317.6 26,664.0
5. Foundry plant
Ne Parameter Unit 2006 2007 2008
1 | Mouldings production t 21,511.6 13,834.1 3,696.7
2 | Foundry iron t 4,929.7 4717.8 821.6
3 | Pigiron t 11,902.0 5,754.8 1,906.2
4 | Scrap iron consumption t 2,903.8 1,940.6 589.4
5 | Scrap metal consumption t 195.0 307.7 28.7
6 | Limestone consumption t 285.1 230.1 106.5
7 | Natural gas consumption th. m3 1,488.0 1,145.2 532.6
8 | Coke consumption t 2,027.8 1,208.8 311.2
9 | Electric power consumption MWh 1,749.6 1,881.6 660.7
10 | Compressed air consumption th. m3 2,481.0 2,172.7 857.5
6. Lime calcining furnace
Ne Parameter Unit 2006 2007 2008
1 | Lime production t 39,521.2 39,3135 38,483.7
2 | Limestone consumption t 54,530.8 49,216.1 43,798.4
3 | Dolomite consumption t - - -
4 | Natural gas consumption th. m3 7,427.0 7,890.4 8,098.3
5 | Electric power consumption MWh 925.6 908.4 1,372.4
7. CHP and power equipment
7.1. Electric power production and consumption
No Parameter Unit 2006 2007 2008
1 | Electric power consumption MWh 170,202.8 202,926.2 226,878.9
2 | Electric power supplied from the grid MWh 46,831.8 79,689.4 104,149.0
3 | Electric power produced in the CHPP MWh 123,371.1 123,236.8 122,729.9
4 | Natural gas consumption in the CHPP th. m3 24,903.0 27,179.0 30,508.0
5 | Fuel oil consumption in the CHPP t 178.0 37.0 -
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7.2. Compressed air production
Ne Parameter Unit 2006 2007 2008
1 | Compressed air production th. m3 205,514.0 246,192.0 236,517.0
2 | Electric power consumption MWh 20,345.1 22,504.9 20,619.8
7.3. Technical gases production
Ne Parameter Unit 2006 2007 2008
1 | Oxygen m3 2,536,316.0 | 6,503,973.0 | 14,373,192.0
2 | Azot m3 3,295,367.0 | 7,769,443.0 | 28,245,533.0
3 | Argon m3 - 3,746,676.0 258,407.0
4 | Electric power consumption MWh 6,405.7 11,579.7 19,4015
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Annex 3
MONITORING PLAN

The essential information is provided in the section D of the PDD.
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Annex 4
Calculation of CO, emission factors from steel and iron production at Russian ferrous industry

The calculation of greenhouse gas emission factors from steel and iron production at ferrous industry in
Russia is necessary for joint implementation projects leading to expansion of steel output (added-on
output), as compared to the baseline and using pig iron for steel production. For projects of this type, it
is assumed that under the “without-project” situation, the added manufacture of products would take
place at other enterprises of the sector, i.e. in the absence of the project, greenhouse gas emissions
related to the manufacturing of these products would take place at other enterprises. To calculate
greenhouse gas emissions which would take place in the absence of the project, it is necessary to define
the added output and calculate the average greenhouse gas emission factor when manufacturing this
product throughout the sector.

The main requirements for calculating emission factors from pig iron and steel production are as
follows:

1. Define all enterprises in Russia fabricating pig iron and steel (boundary of calculation);

2. Define total greenhouse gas emissions that take place at the principal stages of the production
cycle at all enterprises manufacturing these products;

3. Define the production of steel and pig iron at all enterprises manufacturing these products.

Compliance with requirements:

2. Steelmaking includes several stages: from preparation and concentration of crude product (iron
ore, iron-ore concentrate, coal, coke, etc.) up to the actual steelmaking in furnaces. Estimation of
greenhouse gas emissions at all steelmaking stages appears to be impossible for the moment, as
the required thoroughly elaborated statistical data are not available, so for the calculation of the
emission factor in steelmaking we shall restrict our considerations only to the production of pig
factor in steelmaking, it is reasonable to restrict our consideration to CO, emissions only because
other greenhouse gas emissions which are subject to Kyoto Protocol requirements, are not
typical for ferrous industry sector or are insignificant.

Approach for the Emission Factor Calculation

The calculation of the CO, emission factor by steel production (EFsteg.,) at ferrous industry in
Russia is made by the formulas (1-6):
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(1) EFSTEEL,y: (ECOZ,STEEL,TECH,y+ ECOZ,IRON,TECH,y + ECOZ,STEEL,IRON,ENER,y) / PSTEEL,y
EFsteeLy - CO, emission factor by steel production at ferrous industry in Russia, tCO,/t
EcozsteeL techy - CO- process emissions by steel production at ferrous industry in Russia, thous.tCO,

Ecozironechy - CO- process emissions from pig iron production for steelmaking at ferrous industry in
Russia, thous.tCO,

EcozsteeLironenery - CO, emissions as a result of fuel combustion from pig iron and steel
production at ferrous industry in Russia, thous.tCO,

PsteeLy - steel production at ferrous industry in Russia, thous.t

CO, process emissions by steel production (Ecoasteer techy) include CO, emissions resulting from the
oxidation of carbon contained in pig iron used in steel production and oxidation of graphite electrode
carbon utilized in electric steel production. CO, process emissions by steel production (Ecoz sreer techy)
are calculated by the formula (2).

CO, process emissions by pig iron production for steelmaking at ferrous industry in Russia
(Ecoziron,TECHy) Include emissions from utilization of coke as a reducing agent in ironmaking. CO,
process emissions by pig iron production for steelmaking (Ecoz,ironteCH,) are calculated by the formula

(4).

CO, emissions as a result of fuel combustion from pig iron and steel production at ferrous industry in
Russia (EcoasteeLironEnery) INClude emissions resulting from the combustion of burning gaseous,
liquid, solid and other types of fuel during the production of steel and iron. The basic data on CO,
emissions resulting from fuel combustion during the production of steel and iron at Russian ferrous
industry were taken from the National Inventory Report of anthropogenic emissions by sources and
removals by sinks of greenhouse gases not controlled by the Montreal Protocol (hereinafter referred to
as the National Inventory Report). Sources categories 1.A.2.a Sectoral Background Data for Energy.
Fuel Combustion Activities. Manufacturing Industries and Construction. Iron and Steel.™

Data regarding steel production at Russian ferrous industry (Pstee ) were taken from the National
Inventory Report, 2009 *° (Table 4.34, p. 103).

(2) ECOZ,STEEL,TECH,y = [(CIRON,PsteeI,y * WC,IRON - I:)STEEL,Ciron,y *WC,STEEL)*44/12] +
+ (PSTEEL,ELEC,y* EFCOZ,STEEL,ELEC)
EcozsteeL techy - CO- process emissions by steel production at ferrous industry in Russia, thous. tCO,
Cironpsteely - Pig iron consumption for steelmaking at Russian ferrous industry, thous. t
We iron - carbon content in pig iron, t/t
PsteeLcirony - Steel production from pig iron at Russian ferrous industry, thous. t

We stEEL - carbon content in steel, t/t

%% Source: Common reporting format to the National Inventory Report of anthropogenic emissions by sources and removals by
sinks of greenhouse gases not controlled by the Montreal Protocol. within 1990-2007, 2009, Table 1.A(a)s2 within 1990-2007

% National Inventory Report of anthropogenic emissions by sources and removals by sinks of greenhouse gases

not controlled by the Montreal Protocol. for 1990-2007, 2009, 353 p.
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44112 - conversion rate for carbon to carbon dioxide, tCO,/tC
PsteeLetecy - electric steel production at Russian ferrous industry, thous. t.

EFco2steeL eLec - emission factor from electric steel production resulting from the use of electrodes,
tCO,/t

Pig iron consumption for steelmaking at Russian ferrous industry (Cironpstelry) is defined taking into
account export and import of pig iron in Russia by the formula (3).

Carbon content in pig iron (Wc ron) IS set equal to 4,3% or 0,043 tC/t pig iron (National Inventory
Report, 2009, p. 112).

Steel production from pig iron at Russian ferrous industry (PsteeLcirony) 1S assumed to be equal to the
amount of pig iron for steel production (Ciron,psteery) (National Inventory Report, 2008-2009).

Carbon content in steel (Wc stegr) IS assumed equal to 0,25% or 0,0025 tC/t of steel (National Inventory
Report, 2009, p. 112).

Data regarding electric steel production at Russian ferrous industry (Psree.eiecy) Were taken from
National Inventory Report, 2009 (Table 4.36, p. 115).

Emission factor from electric steel production resulting from the use of electrodes (EFcozsteeL eLec) IS
assumed equal to 0,00458 tCO,/t (National Inventory Report, 2009 (p. 113); IPCC guidelines®’, 2000,
p. 3.26).

3 Cironpsteety = productiony — lexporty T limporty

CiroN Psteely - pig iron consumption for steelmaking at Russian ferrous industry, thous.t
Iproduction.y - pig iron production at Russian ferrous industry, thous.t.

lexporty - export of pig iron from Russia, thous.t.

limporty - import of pig iron to Russia, thous.t.

Data on pig iron production at Russian ferrous industry (Iyroguctiony), €Xport of pig iron from Russia
(lexporty) @nd import of pig iron to Russia (limporty) Were taken from the National Inventory Report, 2009
(Table 4.36, p. 115).

(4) ECOZ,IRON,TECH,y = CCOKE,Piron,y * EFCOKE - I:,IRON,PsteeI,y * WC,IRON * 44/12

Ecoziron TECH,y - CO- process emissions from pig iron production for steelmaking at Russian ferrous
industry, thous.tCO,

Ccokepirony - COke consumption for production of pig iron for steelmaking at Russian ferrous
industry, thous.t.

EFcoke - emission factor from coke combustion, tCO,/t

PiroN,psteel,y - production of pig iron at Russian ferrous industry for steelmaking at Russian ferrous
industry, thous.t.

% IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories, 2000

Chapter 3: Industrial processes, p. 3.26
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We 1ron - carbon content in pig iron, t/t
44/12 - conversion rate for carbon to carbon dioxide, tCO,/tC

Coke consumption for production of pig iron for steelmaking at Russian ferrous industry (Ccoke pirony) iS
defined on the basis of data on specific consumption of coke for iron production by the formula (5).

Emission factor from coke combustion (EFcoke) is assumed equal to 3,1 tCO,/t (National Inventory
Report, 2009, p. 110; IPCC guidelines, 2000, Table 3.6, p. 3.30).

Production of pig iron at Russian ferrous industry for steelmaking at Russian ferrous industry
(Piron.psteety) 1S Calculated on the basis of data on pig iron production and export of steelmaking iron by
the formula (6).

— *
(5) CCOKE,Piron,y - I:,IF{ON,PsteeI,y SCCOKE,F’iron,y

Ccokepirny - Coke consumption for production of pig iron for steelmaking at Russian ferrous
industry, thous.t.

PiroN,psteel.y - production of pig iron at Russian ferrous industry for steelmaking at Russian ferrous
industry, thous.t.

SCcokepirony - Specific consumption of coke for production of pig iron at Russian ferrous industry, t/t

Specific consumption of coke for production of pig iron at Russian ferrous industry (SCcoke pirony) IS
assumed to be equal to 0,538 t of coke / t of pig iron (National Inventory Report, 2009, Table 4.32,
p. 112).

(6) PIRON,PsteeI,y = Iproduction,y - Ie><p0rt,y

Piron psteel.y - production of pig iron at Russian ferrous industry for steelmaking at Russian ferrous
industry, thous.t.

Loroduction.y - pig iron production at Russian ferrous industry, thous.t.

lexporty - export of pig iron from Russia, thous.t.

The calculation of the CO, emission factor by pig iron production (EFron,) at ferrous industry in
Russia is made by the formula (7):

(7) EFIRON,y: ECOZ,IP,TECH,y/ PIRON,PsteeI,y
EFirony - CO, emission factor by pig iron production at Russian ferrous industry, tCO,/t

Ecoziron.TeCH,y - CO, process emissions from pig iron production for steelmaking at Russian ferrous
industry, thous.tCO,

PiroN psteel.y - production of pig iron at Russian ferrous industry for steelmaking at Russian ferrous
industry, thous.t.
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The results of the CO, emission factor calculation by pig iron and steel production at Russian
ferrous industry

The average CO, emission factor in steel production, that was calculated according to the formulas (1-6)
for the period 1990-2007, amounts to 1,790 tCO,/t of steel; uncertainty based on the variation of the
factor within the investigated period, is equal to + 1,36%, which demonstrates the stability of the
defined factor within the period under consideration.

For calculation of CO, emissions in steel production according to the baseline, it is suggested using the
value of the factor equated to the low limit of the 95% confidence interval: 1,766 tCO,/t of steel.

The CO, emission factor in the pig iron production, calculated according to the formula (7) for the
period 1990-2007, is equal to 1,510 tCO,/t of iron.

The values of the emission factors in iron and steel production that will be applied for monitoring
greenhouse gas emissions within the period of 2008-2012 are provided below.

CO, emission factor from steel production for projects that increase steel production

Parameter Unit 2008 2009 2010 2011 2012
Emission factor
in steel tCO, / t of steel 1,766 1,766 1,766 1,766 1,766
production

CO, emission factors from pig iron production for projects utilizing iron from another producer for

steelmaking
Parameter Unit 2008 2009 2010 2011 2012
Emission factor
in steel tCO, / t of iron 1,510 1,510 1,510 1,510 1,510
production

1) The given approach to the calculation of the CO, emission factor from steel production fully
complies with the approach to the calculation of CO, emissions from the production of iron and
steel provided in the National GHG Inventory Report of the Russian Federation. Hence, CO,
emission reductions defined through the use of calculated emission factors will comply with
CO, emission reductions set out in the GHG emissions National Inventory.

2) When calculating CO, emission factor from steel production, we restrict our consideration only
to the manufacture of pig iron for steel production and proper steel production. Such
metallurgical processes as coke production, sintering, casting, milling, pellets and direct
reduction iron production are excluded. Hence, the calculated emission factor is underestimated.

3) When calculating CO, emission factor from steel production, according to the given approach,
the emissions resulting from the use of some sorts of carbonaceous feed (e.g. limestone,
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dolomite, carbonaceous powders, etc.) in steel and iron production are not taken into
consideration.

4) When calculating CO, emission factor for steel production according to the given approach, CO,
indirect emissions are not taken into consideration, e.g. emissions resulting from the production
of electrical power supplied from the electric power system (grid).

5) For calculating CO, emissions from steel production according to the baseline in JI projects, we
use a factor value complying with the low limit of the 95% confidence interval.

6) If other CO, emission factors from iron and steel production are developed and approved during
the implementation of the project, the emission factors (1,766 tCO,/t of steel and 1,510 tCO,/t of
iron) may be revised.
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