JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 wvreee
P
»

Joint Implementation Supervisory Committee page 1

JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM
Version 01 - in effect as of: 15 June 2006

CONTENTS

A. General description of the project

B. Baseline

E. Estimation of greenhouse gas emission reductions
F. Environmental impacts
G. Stakeholders’ comments

Annexes

Annex 1: Contact information on project participants

Annex 2: Baseline information

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 wieee
, ~y
Joint Implementation Supervisory Committee page 2

“Reduction of greenhouse gases emissions by gasification of Mariupol city”
Sectoral scope:

Scope 3 — Energy demand

PDD Version: 03

Date: 26/04/2012

A.2.  Description of the project:

distribution systems (GDS) of Mariupol city, which will also improve the energy efficiency of thermal
power generation due to the transition of existing heat-generating systems to natural gas. The project
atmosphere and improve the environmental situation in the region.

The main sphere of activity of PJSC “Mariupolgaz” is natural gas distribution, transportation and supply.
PJSC “Mariupolgaz” is an enterprise that provides transportation and supply of natural gas for industrial
consumers (232 enterprises), communal and housing consumers (over 1 000 facilities) and population
(185 000 apartments and individual households) in Mariupol, Novoazovsk, 7 urban villages, 56 villages
of Novoazovskyi, Volodarskyi and Pershotravnevyi districts of Donetsk region (the list of cities, urban
villages and villages is provided in Section A.4.1.3)".

Mariupol system of gas supply is a municipal property of Mariupol territorial community provided by
Mariupol City Council for the use and administration to PJSC “Mariupolgaz”. In addition, “Mariupolgaz”
designs, constructs and repairs underground and above-ground gas pipelines, maintains boiler houses,
installs inner-building gas equipment and meters etc. as a part of its core activities.

One of the main objectives of PJSC “Mariupolgaz” is uninterrupted and safe gas supply to consumers in
Mariupol city and the territories adherent to the city, as well as the implementation of advanced solutions
for the economical use of natural gas. For the implementation of the above, special attention is paid to the
improvement of quality of maintenance of gas supply systems, timely overhaul thereof, gas pipelines
protection from electrochemical corrosion and other damage. The Company uses modern reliable
technologies of well-known national and foreign producers in order to ensure stable and safe operation of
the gas supply system, maintain the desired working gas pressure. However, the structure of existing
tariffs for gas transportation regulated by the state does not take into consideration amortization and
investment needs of gas distribution companies. This hinders the flow of sufficient funds for the purposes
of repair, modernization and development of gas networks, procurement of appropriate technological
equipment and components.

territories adherent to the city may follow, is to continue operating the existing systems of transportation
and preparation of energy carrier as well as heat supply systems that will result in the use by the end

! http://margaz.com.ua/index.php?option=com_content&view=article&id=1&Iltemid=2
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gases (GHG) when burned. In addition, the continued operation of obsolete equipment (most of which

was produced in the USSR) and, consequently, low efficiency of transportation system and energy

consumption system will lead to excessive use of fossil fuel that would cause the harmful effects of

The project scenario involves expansion of the territorial gas supply system, which includes construction

and reconstruction of the gas distribution networks (GDN) and related equipment. The project provides

for modernization of the fuel consumption system of Mariupol city and the territories adherent to the city

by means of transition of heat-generating systems to natural gas and transferring the consumers from

centralized to individual heating and hot water supply systems, which, in turn, will lead to the use of

heating and hot water supply services, reduction of thermal energy consumption due to increased

efficiency of individual systems in comparison with the centralized ones.

In general, the project activity is aimed at:

- Ensuring of the supply of natural gas (gasification) to end users by means of the construction and
reconstruction of gas distribution networks;

- Replacement of solid and liquid fuels with natural gas;

- Increase in heat energy efficiency;

- Reduction of greenhouse gases under the Joint Implementation (J1) Mechanism.

The project implementation will be carried out in three main sectors of Mariupol city and the territories

adherent to the city: industrial, social and administrative. Nowadays, natural gas consumption does not

enjoy strong demand in Mariupol city and the territories adherent to the city. First of all, this is due to the

lack of an extensive gas distribution network that would ensure gas supply to consumers of industrial,

social (household) and administrative sectors.

Industrial and energy sectors

Industry of Mariupol city and the territories adherent to the city plays a significant role in the structure of

economic complex of Ukraine. The leading industries of the city are machinery, metallurgy and metal

goods production. The energy sector includes municipal and district boiler houses.

Social (household) sector

Prior to 2003, gasification of region’s population was carried out slowly, with connection of a small

number of consumers to the gas distribution network. Thus, the vast majority of the city’s population are

prospective consumers of natural gas.

Administrative sector

Together with the other two sectors, the administrative sector is also an important potential consumer of

natural gas.

First of all, the gasification project provides for the construction of the main pipeline system for

gasification of consumers of industrial and energy sectors. The project further provides for gasification of

consumers in household, administrative and commercial sectors and a gradual transition of households to

gas fuel. For gasification of new territories, new gas distribution networks will be developed and built.

This will expand the national gas distribution network.
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The history of the project activity
01/12/2003- PJSC “Mariupolgaz” started to implement measures on gas distribution system expansion in

Project.

04/11/2011 — VEMA S.A. and PJSC “Mariupolgaz” signed an agreement on development of project
design documents for the JI_project “Reduction of greenhouse gases emissions by gasification of
Mariupol city”.

12/12/2011- preparation and submission of the project proposal relating to justification of anthropogenic

19/04/2012 — the State Environmental Investment Agency of Ukraine issues Letter of Endorsement
No0.1030/23/7 for the project “Reduction of greenhouse gases emissions by gasification of Mariupol
city”.

A.3. Project participants: \

Legal entity project participant Pl (el {21 1Fine [y (000 1)
Party involved* g y _Q_%__p____p___ wishes to be considered as project
(as applicable) .
participant
(Yes/No)
Ukraine
[13 H 9 N
(host Party) e PJSC “Mariupolgaz 0
Switzerland e VEMASA. No

\ A.4.  Technical description of the project: \

\ A.4.1. Location of the project: \

The project is located in Mariupol city, Novoazovsk city, 7 urban villages, 56 villages of Novoazovskyi,
Volodarskyi and Pershotravnevyi districts of Donetsk region, Ukraine (Figure 1).
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Russia
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Black Sea

Figure 1.The map of Ukraine with indication of Donetsk region and Mariupol city location.

The project is located in the territory of Ukraine.

Ukraine is an Eastern European country, which ratified the Kyoto Protocol to the UN Framework
Convention on Climate Change on February 4, 2004.> It is listed in the Annex 1 and meets the
requirements of participation in Joint Implementation projects®.

A.4.1.2. Region/State/Province etc.:

The project is located in Mariupol city and the territories of Donetsk region adherent to the city.

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

Mariupol city, Novoazovsk city, 7 urban villages (Volodarsk, Pershotravneve, lllichivske, Manhush,
Sartana, Sedovo, Yalta), and 56 villages of Novoazovskyi, Volodarskyi and Pershotravnevyi districts of
Donetsk region, Ukraine (M. Kachkary, Markino, Stary Krym, Babakh-Tarama, Bezimenne, Berdianske,
Boiove, Buriakova Balka, Huselshchykove, Demianivka, Zoria, Kozatske, Kalynivka, Kalchyk,
Kamyshuvate, Kasianivka, Kliuchove, Kyrylivka, Kominternove, Chervonoarmiiske, Kremenivka,
Ksenivka, Lebedynske, Makedonivka, Malo-Yaniol, Malynivka, Melekino, Novo-Hryhorivka, Novo-
Krasnovka, Novo-Yanisol, Obryv, Zhovtneve, Pavlopol, Ponerske, Portovske, Pryazoske, Prymorske, R.
Liuksemburh, Radianska Ukraina, Respublika, Sakhanka, Sadovo-Vasylivka, Serhiivka, Sopyno,

2 http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreqg=1430-15
% http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?page=1&nreg=995 801
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Talakivka, Topolyne, Urzuf, Khomutovo, Chervona Ukraina, Shyrokyno, Yurivka, Chervone Pole,
Pryovrazhne, Aspanove, Shevchenko, VVynohradne).

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

The geographical coordinates of Mariupol city are:
Latitude: 47° 6'N

Longitude: 37° 33'E

Time zone: GMT +2:00

Mariupol city, Donetsk region, is located in the southeast of Ukraine at the Sea of Azov coast in estuary
of the rivers Kalmius and Kalchyk, 110 kilometers to South away from the regional center - Donetsk. The
population (taking into account such urban villages as Staryi Krym, Sartana, Talakivka, Kamyansk,
which are part of the city) is about 500 thousand people. The location of Mariupol on the map of Ukraine
is given above in Figure 1.

Mariupol is one of major centers of metallurgy, engineering, a large marine port, a climatic and
balneological resort. Mariupol is one of ten largest cities of Ukraine and is one of important industrial and
economic centers of the country.

At the same time, Mariupol is one of Ukraine’s leaders in terms of volumes of emissions of harmful
substances by industrial enterprises into the air. The biggest air pollutants in the city are metallurgical
plants "Azovstal" with its coke-chemical production and Illich Iron & Steel Works, particularly its
sintering plant and blast furnace. Harmful substances of the marine port where bulk goods are reloaded
also contribute to air pollution.

A.4.2. Technology(ies) to be employed, or measures, operations or actions to be

The project ”Reduction of greenhouse gases emissions by gasification of Mariupol city” provides for the
construction of new and expansion of existing gas distribution systems (GDS), which consist of
organizationally and technologically connected facilities designed to transport natural gas directly from
main pipelines to individual consumers. GDSs will be developed taking into account the type of the gas
source, its properties and the degree of purification, the size of the already gasified territory and its
building system features, population density, number and nature of industrial and utility enterprises.
Depending on the abovementioned factors GDSs, which will differ by the method of gas supply from
main pipelines, the type of equipment and facilities of gas distribution networks, communications and
remote control systems, will be built. Construction and expansion of GDSs involves the construction of
new GDNs using modern equipment and technology.

Gas pipelines are the main GDN element. They are classified by the gas pressure, intended use, location
in relation to city planning (street, inner-block, yard and inter-workshop), location in relation to ground
surface (underground, ground and aboveground) and by the material (metallic, non-metallic). Depending
on the pressure of the transported gas, pipelines are divided into: high pressure gas pipelines of category |
- operating gas pressure is above 0.6 MPa (6 kgf/cm?), high pressure gas pipelines of category Il -
operating gas pressure is 0.3 MPa ( 3 kgf/cm?) - 0.6 MPa (6 kgf/cm?), mean pressure gas pipelines -
operating gas pressure is 0.05MPa (1kgf/cm®) - 0.3 MPa (3 kg/cm?), low pressure gas pipelines -
operating gas pressure is up to 0.05MPa (1kgf/cm?) inclusive.
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Low-pressure gas pipelines are used to transport gas to residential and public buildings, catering
companies, as well as to the boiler rooms and consumer services companies. Individual consumers and
small heating boiler houses are also connected to low-pressure gas pipelines.

Municipal high-pressure gas pipelines are the main arteries that supply natural gas to big cities. They may

be executed as dead-end schemes, where consumers get gas from only one side, or as mesh circuits, when

consumers get gas from both sides of a closed circle. They deliver gas through gas distribution
points(GDPs) to the medium and high pressure networks, as well as to large industrial companies,
manufacturing processes of which require gas pressure of above 0.6 MPa.

For the construction of gas pipelines of high, mean and low pressure it is planned to use:

- Straight seam steel welded pipes that are produced by means of electric welding of a direct joint in
parallel to the axis of the tube. These pipes will be used for the construction of pipelines with
operating pressure of up to 1.6 MPa. The project provides for the use of pipes of national producers,
made of steel according to the standards SSTU 380-94 and SSTU 1050-88.

- Polyethylene pipes of domestic production, in particular those produced by "Polimerbud" LLC*
(Figure 2).They are designed to supply flammable gas used as raw material and fuel for industrial and
public-utility use, and may be used for construction and repair of gas supply networks. Pipes are
produced according to SSTU B V.2.7-73-98 "Polyethylene pipes for supplying flammable
gases"°made of polyethylene of the PE 80 and PE 100 class, standard dimension ratio SDR 17.6 and
SDR 11, the nominal diameters from 20 to 400 mm. Colour of pipes is black with yellow marking

stripes.

Figure 2. Appearance of polyethylene gas pipes of PE type, produced by "Polimerbud" LLC

Detailed specifications of pipes manufactured by “Polimerbud” LLC as well as of connecting elements
for polymer pipes can be found on the manufacturer’s web-site®” .
The choice of polyethylene pipes for the expansion of the GDS is connected with a number of their
operational and technical advantages, namely:

- Resistance to galvanic corrosion, electrical corrosion, impacts of earth currents;

- Do not require cathodic protection and waterproofing;

- Chemical resistance to aggressive substances;

- High elasticity, ductility and breaking strength;

- Smooth inner surface (minimal flow resistance);

- High connection leak-proofness due to the polyfusion;

* http://polystroy.com/index_ukr.html

% http://www.info-build.com.ua/normativ/detail.php?1D=46127
® http://polystroy.com/gas_polyethylene pipes_ukr.html

" http://polystroy.com/soedinenie_ukr.html
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- Simplicity and ease of installation (no need to use sophisticated excavating equipment);
Relatively low cost of the pipelines construction;
- Significant guaranteed lifetime (50 years).

The project provides for the use of flexible gas hose (Figure 3). Corrugated stainless steel tubing (CSST)
and fittings (connecting elements) made of brass produced by Dong-A Flexible Metal Tubes Co., Ltd®
(Korea) area reliable alternative to conventional gas pipes. This pipeline system was recognized by many
countries, as well as American and Canadian Gas Associations.

Advantages of stainless technology of flexible, corrugated gas hose installation are:

- Corrugated pipe is mounted by using seamless method, which means no seams and as a
consequence - the safety and reliability of the pipeline. Gas leaks often occur precisely at the
welding seams. In addition, all the conventional black rubber pipes tend to mummify and
eventually crack. Also, welding seams are an additional resistance during transit. Since the new
pipe installation technology is seamless, in case of bend the inner pipe section does not change, so
resistance is minimal,

- Flexible pipe is installed easily (it can take any configuration without welding, so it is
indispensable when the reconstruction and construction take place, it bends without any
microcracks and mechanical stress in the metal);

- Installation of pipes takes a minimum of time, thus increasing labour efficiency (more work can be
done per unit time)

- Flexible corrugated hoses are long-lived (the working life of stainless hose is 100 years, and that of
brass fittings is at least 50 years);

- Corrugated hose combines flexibility and rigidity as to internal and external mechanical influences;

- CSSTs provide for protection from electro-mechanical processes and earth currents (due to lack of
contact between the pipe and fittings);

- Flexible hoses can be used for both internal and external works.

Figure 3. Corrugated stainless steel tubing (CSST) produced by Dong-A Flexible Metal Tubes Co., Ltd
(Korea)

& http://ww.dongaflexible.co.kr/english/index.asp
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Technologies of gas pipeline laying, which will be applied in the project:

- Underground pipe-laying in trenches and impassable channels (in the soil or in constructional
structures of buildings). Access to the pipes during operation is possible only after
demolishing the relevant structures;

- Above-ground laying of gas pipelines that may be situated on the ground or above ground at
such a level so that not to impede traffic. Above-ground laying is used on country roads
when crossing ravines, rivers, railways and other structures;

- Trenchless construction of underground communications by using horizontal directional
drilling.

Controlled horizontal drilling (Figure 4) is a method of making horizontal wells with design parameters,
continuous monitoring of the process and adjustment of the drilling route in the course of its construction
with the further locking of metal and plastic pipes as well as electric cables with underground by-pass of
obstacles. The main advantages of this method compared to traditional trenchless method are:

- Reduction of the time for performance of work and administrative as well as technical approvals
due to reduction of the volume of excavation works, works aimed at restoring the pavements,
green areas, urban infrastructure, and consequently, reduction of the estimated construction cost;

- Possibility to adjust the route in the process of work;

- Minimization of anthropogenic impact on the environment;

- Possibility to carry out works under water bodies, forests, agricultural facilities, in security zones
of transmission lines, main transmission pipelines, in conditions of a dense residential
development, under functional railroads and highways.

Figure 4. Operation of horizontal drilling machine

The GDN element is gas fittings (latches, valves, cork taps). Latches with rising stems and non rising
stems are used. The first ones are used for above-ground installations, the second ones - for underground
installations. Valves are used in cases where high pressure loss can be neglected, for example, on impulse
lines. Cork taps have a much lower hydraulic resistance than the valves. They are distinguished by the
conical stoppers tightening, and could be nongland and gland, and by the method of connection to pipes —
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manufacturers EFAWA»®, «Georg Fischer Wavin Ltd»™.

<«

Figure 5. Appearance of gas fittings (ELGEF Plus Ball Valve produced by Georg Fischer Wavin Ltd),
that are planned for installation in the framework of the project “Reduction of greenhouse gases
emissions by gasification of Mariupol city ”

The project provides for the installation of cathodic protection plants produced by "Elkon"' and
“Electropreobrazovatel” Ltd*2. The completing units of the cathodic protection plant (Figure 6) ensure:
- Maintenance of a given load current when changing the network voltage within the range of
170V - 250V interruption of load current;
- Automatic maintenance of a given protective potential;
- Recording of time when there is a specified potential at the facility, which is protected;
- Protection against overloads and short circuits in the load circuit;
- Overvoltage protection during storms;
- Shutting off of the plant when the supply voltage decreases below 170V with automatic switch to
the operating mode when the voltage is increasing;
- Automatic switching to the operating mode after the complete disappearance and the subsequent
appearance of the supply voltage.

®http://www.efawa.com.pl/
Ohttp://www.piping.georgfischer.com/qgo/05CE6BI0DE0EBSFCOF2285EE 764987EB
"http://esmatech.com.ua/

http:/;www.uralstars.com/ex/Gai/product.htm#1
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Figure 6. Appearance of a cathode protection plant "Elkon" and basic scheme of cathode protection.
1 —gas pipeline, 2 - anode electrode, 3 - cathode protection station

Cathode protection plants operate on the basis of the electric transducer (CPET).

CPET (Figure 7) is designed for anti-corrosion protection of external surfaces of underground metal
constructions of various purposes, in particular: pipelines and reservoirs made of carbon and low-alloy
steel, main heating-, oil- and gas pipelines and their branches; compressor pipelines, gas control points
and pumping plants.
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Figure 7.Cathodic protection electric transducer (CPET), produced by “Elkon”.

The project provides for a geographic information system (GIS). GIS is designed to solve complex
problems of exploitation and development of the gas supply system of the city. This system is based on a
digital spatial model of gas networks of the city and specialized algorithms for the hydraulic calculation
of gas pipelines.
GIS will allow "Mariupolgas" to:
- Register the presence, location and characteristics of the gas network state;
- Perform a quick search and navigate with the map;
- Carry out information and algorithmic support for the preparation of technical conditions for
connection and coordination of projects;
- Analyze and display network status when connecting / disconnecting users, routine
maintenance and repair works;
- Select the optimal diameter of pipes in the course of designing new parts of the network.

For the remote metering of gas it is planned to install an automated gas metering system (AGMS)
produced by SSPE "Electronmash”. The automated gas metering system is designed to service one or
more buildings with a total number of subscribers of up to 512 for each of the buildings.

AGMS for each building has the following structure (Figure 8):

- Apartment meters that are connected directly to the conversion signal module (CSM);

- CSM modules, each of which can be connected to 16 gas meters;

- Modules for signal conversion (SMSC), each of which can be connected to 32 CSM;

- Radio-frequency transceiver (for AGMS-1) or GSM modem (for AGMS-2) which is connected to
the output of the SMPS and which represents the information output of the building;

- Computer (dispatch server), intended for collecting and processing data on gas.
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Installation of means of protection from electrical and chemical corrosion
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tallation of other GDN elements

A.4.3. Brief explanation of how the anthropogenic emissions of greenhouse gases by
sources are to be reduced by the proposed JI project, including why the emission reductions would

policies and circumstances:

The project activities provide for the construction and expansion of gas distribution systems of Mariupol
city and the territories adherent to the city. In the baseline scenario heat-generating installations of end-
consumers will continue to run on solid and liquid fuels. Such energy resources are characterized by high

Table 2. Estimated amount of emission reductions for the period preceding the first

commitment period (2004-2007)

Years

4

Estimate of annual emission reductions in tonnes

Year of CO, equivalent
2004 7680
2005 16586
2006 30663
2007 60333
Total estimated emission reductions over the
crediting period 115262
(tonnes of CO, equivalent)
Annual average of estimated emission reductions
over the crediting period 28816

(tonnes of CO, equivalent)
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Table 3. Estimated amount of emission reductions over the first commitment period (2008-2012)

Years

5

Estimate of annual emission reductions in tonnes

(tonnes of CO, equivalent)

fear of CO, equivalent
2008 60084
2009 54735
2010 78024
2011 78024
2012 78024
Total estimated emission reductions over the
crediting period 348891
(tonnes of CO, equivalent)
Annual average of estimated emission reduction over
the crediting period 69778

Table 4. Estimated amount of emission reductions for the period following the first

commitment period (2013-2020)

Years

8

Estimate of annual emission reductions in tonnes

(tonnes of CO, equivalent)

Year of CO, equivalent
2013 78024
2014 78024
2015 78024
2016 78024
2017 78024
2018 78024
2019 78024
2020 78024
Total estimated emission reductions over the
crediting period 624192
(tonnes of CO, equivalent)
Annual average of estimated emission reduction over
the crediting period 78024

Detailed information about emission reductions estimation can be found in Supporting

Documents 1.1-1.3 (Excel files).

Description of formulae used for preliminary estimation of the quantity of emission reductions units is

given in Section D and in Supporting Documents 1.1-1.3.

Supporting Documents 1.1-1.3, 2, 3 were submitted to the Accredited Independent Entity for

determination.
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A5.  Project approval by the Parties involved:

Letter of Endorsement No.1030/23/7 dated 19/04/2012 for the JI project “Reduction of greenhouse gases
emissions by gasification of Mariupol city” was issued by the State Environmental Investment Agency of
Ukraine.
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SECTION B. Baseling |

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

The proposed project uses a specific based on approved methodology ACM0009 «Consolidated baseline and
monitoring methodology for fuel switching from coal or petroleum fuel to natural gas - Version 3.2»."

2. Justification of exclusion from consideration of alternatives with low plausibility from technical and / or
economic point of view.

were taken into account:
—  Government's policies and applicable law in the energy sector;
—  Economic situation in the energy sector in Ukraine and forecasted demand for fossil fuels;
—  Technical aspects of management and operation of energy supply systems;
— Availability of capital, including investment barriers that are typical for PJSC «Mariupolgaz»;
—  The local availability of technology / equipment;
—  Price and availability of fuel.

Step 2. Application of the approach chosen

of fossil fuels to end users that potentially could have taken place as of the beginning of the project
implementation (2003).

The following alternatives were analyzed:

Alternative 1.1: Continuation of existing practice, without the JI_project.

Below is a detailed analysis of each alternative.

15 http://cdm.unfccc.int/methodologies/DB/2CRBY LJO5JWCIYHBSWJIOWY IH2LLGMJ

18 http://ji.unfcce.int/Ref/Documents/Baseline setting and monitoring.pdf

7 http:/fji.unfcce.int/Ref/Documents/Guidelines.pdf

18 http://ji.unfccc.int/Ref/Documents/Baseline_setting_and_monitoring.pdf
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Alternative 1.1
Continuation of existing practice with minimum repairs, against the background of general deterioration of
gas supply systems.
Situation in the fuel and energy sector (energy supply systems) in Ukraine.
The state and development trends of energy supply systems in Ukraine were quite unsatisfactory in the
baseline period. This was due to flawed principle of pricing for the provision of services, which failed to
provide for development of subjects of the system, as well as the inflow of investment into the sector (lack of
cost-effective modernization of equipment).
In the framework of the existing market model for the supply of fossil fuels, the effective competition among
producers and suppliers of fuel could not be achieved; this market model couldn’t also provide for the
competitive fuel pricing, which would stimulate providers to improve efficiency and increase investment in
the energy sector. Neither existing market mechanisms, nor targeted administrative measures did provide the
necessary modernization of existing transportation systems. The situation is becoming particularly critical
given the growth of the need for fossil fuel in the near future, the lack of which represents a threat to safe
operation of local heating and hot water supply systems, electricity generation systems, and other consumers
of fossil fuels. Inadequate tariff policy also leads to an increase in accounts payable of the fossil fuels
suppliers that results in their bankruptcy or non-transparent privatization. State investment programs in most
cases are targeted at the administrative and organizational implementations™. In addition, there are no
conditions for contributing to the inflow of investment both from national and foreign investors.
This alternative is the most plausible baseline scenario because:

- ltallows for transporting fossil fuels with existing facilities;

- It does not require investment in new equipment.

The main obstacle that hinders the implementation of this scenario is an investment barrier, because it requires
attracting significant additional funds. Such investment is characterized by a significant payback period and
high investment risks.

implementation is the lack of investment in new manufacturing equipment and high investment risks.

Analysis of the alternatives described above shows that the most plausible alternative is Alternative 1.1.
Results of the performed investment analysis in Section B.2 show that Alternative 1.2 cannot be considered as
the most plausible alternative from a financial point of view. Detailed information relating to analysis of
investment barriers is provided in Section B.2.

The results of analysis performed in accordance with the "Tool for the demonstration and assessment of

follow, is to continue operating the existing systems of transportation and preparation of energy carrier as well
as heat supply systems that will result in the use by the end consumers of less ecological fuel (fuel oil, coal),

Bhttp://www.ukrenergo.energy.gov.ua/ukrenergo/control/uk/publish/archive?&cat_id=33495&stind=1
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Consumers, which are gasified within the framework of the JI project, are members of the sectors of housing
(apartment buildings, private residences), industry, energy (district boiler rooms, municipal boiler houses, etc.)
and administration (office and amenity buildings and structures). Industrial and administration consumers use
fuel for heating, hot water supply and technical purposes Energy sector uses fossil fuel for heat generation.

Housing consumers use fossil fuel for heating and hot water supply. Heat consumption for cooking is less than
1% of the total heat consumption of a consumer (heating, hot water supply). Besides, apartment buildings use
electric stoves, which are not gasified in the course of the project activity due to fire safety standards. Thus,
fossil fuel consumption for cooking is conservatively excluded from fossil fuel substituted with natural gas in
the course of project activity.

Heat-generating units used by consumers for heating and hot water supply prior to the project have very low
efficiency factors of fuel combustion (30-70%). In particular, housing sector often uses central heat supply
networks (which provide heating and hot water supply), with an efficiency rate between 40 and 50%,
individual double-circuit boilers (provide heat and hot water supply, efficiency rate is 60-70%), furnace
heating and hot water supply (efficiency rate is 30-40%). Industrial and administrative sectors use both
centralized networks and private boiler houses (efficiency rate is 50-70%).

Due to a large number of consumers, their wide variety in terms of sectors, and absence of data on types of
heat-generating units, in accordance with conservative principles and based on approved methodology
ACMO009 version 3.2 “Consolidated baseline and monitoring methodology for fuel switching from coal or
petroleum fuel to natural gas”, the following efficiency factors were used for heat-generating units:

Heat supply technology Default factor
New heat-generating unit that runs on fuel oil 0.9
New heat-generating unit that runs on coal 0.85
Old heat-generating unit that runs on fuel oil 0.85
Old heat-generating unit that runs on coal 0.8

These factors exceed substantially the efficiency factors of heat-generating units used by consumers prior to
the project (described above), which leads to a decrease in calculated GHG emission reductions, which
complies with conservative principles.

Leaks due to fossil fuel preparation and transportation to the consumer are excluded from calculations because
they are beyond the project developer’s control.

and in Section D.1 and Annex 2.
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Greenhouse _gas baseline emissions:
|
BE, = Y BE,,, where: (B1)

i=1
the old energy supply system by consumers, in period «y», in the baseline scenario (t CO,);
BE; , - GHG emissions from fossil fuel combustion caused by the use of the old energy supply system by
consumer «iy, in period «y», in the baseline scenario (t COy);
BE, = FCeriy  NCVer - EFco, e,y , where: (B2)
" 1000
FCp,, - total quantity of fossil fuel of «FF» type that would be combusted by consumer «i», in period «»,

in the baseline scenario (t);
NCVe, , - net calorific value of fossil fuel of «FF» type (GJ/t);

EF,

CO, ,FF.y
the baseline scenario (t CO, /TJ);
1000 — GJ to TJ conversion coefficient (GJ/TJ)

o NCVNG,y ey
nen NCVee y 7

- default carbon dioxide emission factor for stationary combustion of fossil fuel of «FF» type, in

FC FC , Where: (B3)

FFiy —

FCyc.,y - volume of natural gas combusted by consumer «i», in period «y», in the project scenario (ths m’);
NCV,c,, - net calorific value of natural gas (GJ/ths m®);
NCV,, , - net calorific value of fossil fuel of «FF» type (GJ/t);

ceqin,
I ’

Mpy,; - efficiency of stationary natural gas combustion at the site of consumer
Mg, ; - efficiency of stationary coal or fuel oil combustion at the site of consumer “i*;

EFeo, ey = EFc rr , -OXIDe |, -44/12, where: (B4)
EF. (¢, - carbon emission factor for fossil fuel of «FF» type combustion (t C/TJ);

OXIDg ,

4412 - stoichiometric ratio between the molecular weight of carbon dioxide and carbon (t CO, /t C).

- carbon oxidation factor for fossil fuel of «FF» type combustion (relative units);

Data/Parameter FCuei.y

Unit of measurement ths m®

Description Total quantity of natural gas combusted in period “y” by consumer
1

Periodicity of Monthly

determination/monitoring

Source of data (to be) used Gas meters

Value of data applied Subject to periodical monitoring

(for ex ante

calculations/determinations)

Justification of the choice of Measurements will be performed by gas meters
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data or description of
measurement methods and
procedures (to be) applied

QA/QC procedures (to be)
applied

Equipment is calibrated and verified according to the quality
management procedures, Law of Ukraine “On metrology and
metrological activities™

Any comment

A cubic meter, reduced to standard conditions (T = 20 degrees, C, P
= 101.325 kPa (760 mm of mercury) and relative humidity is equal
to zero) is taken as the unit of account of gas supplied to a
consumer. Data about the amount of gas consumption by consumers
are the basic data allowing for calculation of GHG emissions for
each year in the project scenario; information will be archived in
paper and electronic form

Data/Parameter

NCV

FF,y

Unit of measurement

G/t

Description

Net calorific value of fossil fuel of “FF” type. (Fuel of «FF» type
means coal, fuel oil)

Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009”20

Value of data applied
(for ex
calculations/determinations)

ante

2003 | 2004 | 2005 | 2006 | 2007

Coal (for the
population),
GJ/t
Fuel oil (for
heat
generation),
Glit

20.84 | 209 2116 | 2134 | 21.95

39.92 | 39.98 | 39.92 | 39.98 40.5

2008 | 2009 2010 2011

Coal (for the
population),
Glit
Fuel oil (for
heat
generation),
Glit

221 22.6 22.6 22.6

40.7 40.4 40.4 40.4

Justification of the choice of
data or description of
measurement methods and

The parameter is used according to the approved CDM
methodology ACMO0009 and “Guidance on criteria for baseline
setting and monitoring”. Net calorific value of natural gas that is

Dhttp://unfece.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-

2011-nir-08jun.zip
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procedures (to be) applied

based on officially approved national data will be used.
Data on the type of fossil fuel used by the consumer before the
gasification are provided by city administrations.

QA/QC procedures (to be)
applied

Officially approved national data that are actual at the moment of
monitoring report preparation will be used.

Any comment

Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form.

Data/Parameter NCV,c.,

Unit of measurement GJ/ ths m’

Description Net calorific value of natural gas
Periodicity of Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009~

Value of data applied 2003 2004 2005 2006 2007
for ex ante Natural gas,
((:alcuIations/determinations) Gl/ths ?n3 337 3382 | 3382 | 3385 | 3385
2008 | 2009 | 2010 | 2011
Natural gas. 338 | 338 | 338 | 338
GJ/ths m?
Justification of the choice of The parameter is used according to the approved CDM
data or description of methodology ACMO0009 and “Guidance on criteria for baseline
measurement methods and setting and monitoring”. Net calorific value of natural gas that is
procedures (to be) applied based on officially approved national data will be used.
QA/QC procedures (to be) Officially approved national data that are actual at the moment of
applied monitoring report preparation will be used.
Any comment According to principle of conservatism minimal calorific value of
gas is used.
Data/Parameter EFc ey
Unit of measurement t C/TJ
Description Carbon emission factor for fossil fuel of “FF” type combustion.
(Fuel of «FF» type means coal, fuel oil)
Periodicity of Annually
determination/monitoring
Source of data (to be) used The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009
Value of data applied 2003 | 2004 | 2005 | 2006 | 2007
(for ex ante Coal,
calculations/determinations) t C/TJ 26.75 | 26.78 268 268 268
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Fuel oil,
t C/TJ 21.1 21.1 21.1 21.1 21.1
2008 2009 2010 2011
Coal,
t{ C/TJ 25.3 25.3 25.3 25.3
Fuel oil,
t C/T) 21.1 21.1 21.1 21.1

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

According to “Guidance on criteria for baseline setting and
monitoring”

QA/QC procedures (to be)
applied

Officially approved national data that are actual at the moment of
monitoring report preparation will be used.

Any comment

Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form

Data/Parameter

OXID,

Unit of measurement

Relative units

Description

Carbon oxidation factor for fossil fuel of “FF” type combustion.
(Fuel of «FF» type means coal, fuel oil)

Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009~

Value of data applied
(for ex
calculations/determinations)

ante

2003 | 2004 | 2005 | 2006 | 2007
Coal, relative | 30 | 193 | gog | 098 | 0.98
units
Fuel oil,
1O, 1 099 | 099 | 099 | 099 | 0.99
relative units
2008 | 2009 | 2010 | 2011
Coal, relative | o0 | 098 | 008 | 0.8
units
Fueloll, 1 99 | 090 | 099 | 0.99
relative units

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

Carbon oxidation factor in the course of fossil fuel combustion is
used to determine the default carbon dioxide emission factor for
stationary combustion of fossil fuels in Ukraine. The data source for
this parameter is the National inventory report of anthropogenic
emissions by sources and removals by sinks of greenhouse gases in
Ukraine, based on approved national data.

QA/QC procedures (to be)
applied

Officially approved national data that are actual at the moment of
the monitoring report preparation will be used.

Any comment

Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form

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

() oveeer
i P 4
Joint Implementation Supervisory Committee page 24

Data/Parameter

Mpyi

Unit of measurement

Relative units

Description

Efficiency of stationary natural gas combustion in at the site of
consumer “i”

Periodicity of

Once at the beginning of the project

Source of data (to be) used

Detailed determination of the factor is provided in Supporting
Document 3.

Value of data applied

0.92

(for ex ante
calculations/determinations)
Justification of the choice of This applies in case of transfer of individual and central heat supply
data or description of systems to gas. This factor was determined by analyzing the actual
measurement methods and performance characteristics of technological equipment located in
procedures (to be) applied different regions of Ukraine (Odesa, Donetsk, Kyiv, Mykolayiv
regions).
QA/QC procedures (to be) N/A
applied
Any comment Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form
Data/Parameter Moy
Unit of measurement Relative units
Description Efficiency of stationary coal or fuel oil combustion at the site of
consumer “i”
Periodicity of Once at the beginning of the project
determination/monitoring
Source of data (to be) used Approved consolidated baseline and monitoring methodology
ACMO0009 “Consolidated baseline and monitoring methodology for
fuel switching from coal or petroleum fuel to natural gas” **
Value of data applied Heat supply technology Default factor
(for ex ante | | New heat-generating unit that runs on
. .. . 0.9
calculations/determinations) fuel oil
New heat-generating unit that runs on | 0.85
coal
Old heat-generating unit that runs on
. 0.85
fuel oil
Old heat-generating unit that runs on 0.8
coal '

2L http://cdm.unfccc.int/methodologies/DB/2CRBY LJIO5JWCIY HBSWJIQWY IH2LLGMJ
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Justification of the choice of Values are applied in accordance with Table 2 of the approved
data or description of methodology ACMO0009.
measurement methods and
procedures (to be) applied
QA/QC procedures (to be) N/A
applied
Any comment Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form

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

modernization of the fossil fuel supply system by introduction of technologies proposed in the project activity
and described above.

and assessment of additionality
but it may be also applied to JI_projects.

99 22

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

Sub-step la. Define alternatives to the project activity
There are two alternatives to this project(which have already been discussed in Section B.1).
Alternative 1.1: Continuation of existing situation, without JI project implementation.

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

Alternative 1.1: Continuation of current practice of exploitation of PJISC «Mariupolgaz» existing capacities is

the most realistic and credible alternative to the project implementation, since this variant is associated with

minimal costs for PJSC «Mariupolgaz.

According to the Law of Ukraine "On principles of the natural gas market functioning"® Article 8, PJSC

«Mariupolgaz» and the competent authorities of the government and local self-government shall:

- Ensure efficient use of natural, human and financial resources;

- Ensure the participation in the development and approval of plans of prospective development of gas
pipelines on corresponding territory;

- Promote the development of gas distribution networks;

- Ensure the participation in formation and approval of the list of enterprises, which in the period of
seasonal fall of temperature shall be converted to work with reserve fuel,

2http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v6.0.0.pdf
Zhttp://zakonl.rada.gov.ua/cgi-bin/laws/main.cgi?nreq=2467-17
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- Ensure compliance with the legislation of Ukraine in the field of environmental protection.

Article 13. Gas transmission enterprise:

- is obliged to ensure equal access to its networks for all suppliers and consumers of natural gas;

- during the transportation of natural gas is obliged to comply with the requirements for transportation
of gas, set regulations and regulatory documents;

- has the right to transit natural gas through the territory of Ukraine, implementation of such activity can
not restrict the scope of the enterprise as a participant of the natural gas market.

The current Ukrainian system of formation of the tariff for natural gas does not include any investment
component for the development of gas distribution networks. According to the Law “On principles of the
natural gas market functioning” PJSC «Mariupolgaz» is not obliged and it is unmotivated to build new gas
distribution systems at its own expense.

Alternative 1.2: So far PJSC «Mariupolgaz» has not performed any significant measures for gasification.
Moreover, PJSC «Mariupolgaz» does not have any incentives or funds for implementation of the measures

«Mariupolgaz» does not have any financial incentives to cover such costs on implementation of this project or
similar measures to the ones represented in this project, except for possible proceeds that are received under

mandatory laws and regulations. Detailed information on analysis of consistency with the law was made for
Alternative 1.1, which is similar in terms of consistency with mandatory laws and regulations for Alternative
1.2.

Outcome of sub-step 1b. Under such circumstances one may say that all scenarios are consistent with current
laws and regulatory acts.

Therefore Step 1 is satisfied.
According to the document the “Tool for the demonstration and assessment of additionality” (Version

Step 2 - Investment Analysis.
The main purpose of investment analysis is to determine whether the proposed project:
(a) is not the most economically or financially attractive, or

related to the JI project.

Sub-step 2a - Determination of appropriate analysis method.

There are three methods used for investment analysis: a simple cost analysis, a comparative investment
other financial or economic benefits other than income related to JI, then the simple cost analysis (Variant I) is
applied. Otherwise, either the comparative investment analysis (Variant 1) or the benchmark analysis (Variant
I11) are used.

Zhttp://cdm.unfccc.int/methodologies/P Amethodologies/tools/am-tool-01-v6.0.0.pdf
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corresponding financial indices for the most realistic and reasonable investment alternatives (Variant II), or
the benchmark analysis (Variant II1). For this project it is appropriate to apply analysis using Variation Ill,
according to the instructions of Guidelines for additionality.

Sub-step 2b—Benchmark analysis.

The proposed project “Reduction of greenhouse gases emissions by gasification of Mariupol city” will be
implemented by the project participant, namely PJSC "Mariupolgaz". The approach recommended in
paragraph 6 (a) of the Guidelines for additionality provides for using of a discount rate that is determined by
considering the weighted average cost of capital (WACC). WACC is calculated as a weighted average cost of
own and debt capital. The structure of capital is taken in the form of 50% of own and 50% of debt capital. In
accordance with paragraph 18 of the "Guidelines on the assessment of investment analysis ver.05"% cost of
own capital is calculated as the sum of risk-free rate (3%), the risk premium on investment in own capital
(6.5%) and country risk (6.75%)°. Thus the cost of own capital is 16.25%. The cost of debt capital is
estimated at the average cost of credit in foreign currency as of the beginning of 2003 according to the NBU,
which was 11.60%*’. Nominal discount rate (WACC) is equal to 13.9% respectively. Cash flow is adjusted by
inflation index for the eurozone (2.1%)®, because the calculation is made in terms of euro.

If the proposed project (not implemented as a JI project) has a less favourable rate, i.e. lower internal rate of
return (IRR), than the total limit level, the project may not be considered as financially attractive.

Sub-step 2¢ — Calculation and comparison of financial indicators.

Financial analysis refers to the time of making investment decisions. The following assumptions were used
based on information provided by the company.

The project requires investment of approximately 5 million euros (According to the NBU’s rate)®;

1. The settling period is 17 years (minimal term of the equipment operation is 20 years);

2. The residual value is calculated as the result of multiplication of unused resource for initial expenses.
Analysis of cash flow takes into account the cash outflow connected with investments and operating costs®
and cash inflow associated with the receipt of revenues from providing of services by the enterprise.

Financial Indicators of the project are given below in Table 5.

Table5. Financial indicators of the project

Revenues from gas Cash flow (ths dr (discount | NPV (ths IRR Residual value
supply without VAT EUR) rate) EUR) (%) (ths EUR)
(ths EUR)
47 358 -47 840 13.9% -6 742 <0% 3119

The source of prices for the service of gas distribution and supply provided by PJSC “Mariupolgaz” is the
information provided by the company, NERC of Ukraine Decree N 592 dated 25/06/2003 “On approval of
tariffs for natural gas transportation via distribution gas pipelines and natural gas supply at regulated tariffs for

Bhttp://cdm.unfccc.int/Reference/Guidclarif/reg/reg_guid03.pdf
% http://pages.stern.nyu.edu/~adamodar/pc/archives/ctryprem04.xls

2" file:/Nlocalhost/C:/WINDOWS/TEMP/Rar$EX07.734/18-22.08.03.htm
Bhttp://www. finfacts.ie/inflation.htm

*http://www.bank.gov.ua/Statist/ses.htm
%0Supporting Document 2
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OJSC “Mariupolgaz” and NERC of Ukraine Decree N 983 dated 04/09/2002, Kyiv "On approval of the
method of calculating tariffs for the transportation and supply of natural gas for gas supply and gasification
companies".

When analyzing the cash flow the IRR is <0% that is below the established limit level of IRR which is 13.9%.

As a result NPV is negative. Therefore the project cannot be considered as financially attractive.

Sub-step 2d: Sensitivity analysis

The sensitivity analysis is conducted to confirm whether the conclusions on the financial / economic
attractiveness are enough stable at different substantiated variants of the baseline conditions change.
The following two key factors were considered in sensitivity analysis: investment and operational expenses as
well as tariff for natural gas transportation. According to the guidelines for additionality (paragraph 17) the
sensitivity analysis should be made for key indicators in the range of variation + 10%.

Table 6. Company s prices for gas supply

Operational expenses 171 681.3702 | 171 681.3702 171 681
Investment expenses 1134.583995 | 1134.583995 | 1 134.583995
Profits of the company 42 622.58744 | 47 358.43048 52 094
NPV -36 269.84522 -34 491.43 | -32 807.70644
IRR <0 <0 <0
Table 7. Investment expenses
Operational expenses 171 681.3702 171681 | 171 681.3702
Investment expenses 1248.042395 | 1134.583995 | 1021.125596
Profits of the company 47 358.43048 | 47 358.43048 | 47 358.43048
NPV -34 302.78 -34 491.43 -34 774.77
IRR <0 <0 <0

Sensitivity analysis was used to assess the sensitivity of the project to changes that may occur during the
project implementation and operation. Analysis of changes of prices for natural gas transportation in the range
of -10% and +10% demonstrated that the IRR remains unchanged <0%. Analysis of investment in the range of
-10% and +10% demonstrated that the IRR remains unchanged <0%. Expenditures that are considered in the
framework of the project are high, and increase of expenditures will result in a negative NPV. However in
case of expected price of the investment and the income from the sale of ERUs the project is not viable and
will not bring enough profit even in case of credit financing of the project and it should not make profit even if
the above changes in price of investment take place.

Outcome of Step 2: sensitivity analysis consistently supports (for a realistic range of assumptions) the
conclusion that the project is unlikely to be financially / economically attractive.

Step 3: Barrier Analysis
According to the Guidelines of additionality the barrier analysis was not conducted.

Step 4: Common practice analysis

Sub-step 4a.Analysis of other activities similar to the proposed project activity

$http://zakon.nau.ua/doc/?code=v0983227-02
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Analysis of other activity similar to the one proposed in the project demonstrated absence of similar projects
in Ukraine.

Existing practice of exploitation of existing capacities represented in the variant of the baseline chosen for this
project is the common one for Ukraine. Due to the current practice all connections to the gas distribution
networks shall be borne by the end users, and the companies engaged in gas supply do not have any incentive
to implement new gas supply systems.

Outcome of sub-step 4a: Since there is no similar project in Ukraine, there is no need to conduct analysis of
similar project activity.

According to the «Tool for the demonstration and assessment of additionality»>* (Version 06.0) all steps are
satisfied but there are still some obstacles.

Barrier is associated with the structure of existing tariffs for natural gas supply that are regulated by the state
and do not include depreciation and investment needs of the suppliers of natural gas. This situation leads to a
constant shortage of funds and the inability to timely implement major repairs, ensure equipment operation
and invest in modernization and infrastructure development.

We conclude that all of the above may prejudice the implementation of the proposed project as well as other
alternatives - partial project activity (implementation of not-all project equipment) without application of Joint
However, one of the alternatives is a continuation of "business as usual." Since the obstacles identified above
are directly related to investment in modernization of fossil fuel supply system, PISC «Mariupolgaz» has no
obstacles to further exploitation of networks at the same level. Therefore identified obstacles cannot prejudice
the introduction of at least one alternative scenario - continuation of "business as usual.”
Conclusion

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

The project boundary includes gas distribution network (total length of gas distribution networks 150.3474 km
of which 62.0422 km underground laying and 88.30516 km above ground pads). Hover in Annex 2 to the
Order and Energy from 29.12.2010 Ne 576 "list of public property used for transportation, storage, distribution
of gas / oil, and other state property not included in the authorized capital of JSC "Mariupolnaz" as of 31.12.
2010".

cities, urban villages and villages is provided in Section A.4.1.3.) of the unified gas supply system of PJSC
"Mariupolgaz" (gas networks and gas supply facilities of settlements, the system of gas pipelines, GCP, GDP,
pressure regulators, gas supply system of municipal and industrial enterprises, gas supply to buildings and
structures, etc.) and includes all anthropogenic emissions by sources:

%2http://cdm.unfccc.int/methodologies/P Amethodologies/tools/am-tool-01-v6.0.0.pdf
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consumers place.

Leaks associated with fossil fuel supply to a consumer under the baseline scenario, are excluded from
calculations because they are beyond the project developer’s control.

Table 8. An overview of all sources of emissions in the baseline scenario

Source

Gas

Included /
Excluded

Substantiation /
explanation

Baseline emissions

GHG emissions from
fossil fuel combustion
in heat-generating units
due to the use of the old
energy supply system
by the consumers

CO;

Included

GHG emissions due to fossil fuel
combustion by end consumers. The
baseline scenario provides for the
use of less environmentally friendly
fuel (coal, fuel oil).

Table 9. An overview of all

sources of emissions in the project scenario

Source

Gas

Included /
Excluded

Substantiation /
explanation

Project emissions

GHG emissions from
fossil fuel combustion
in heat-generating units
due to use of the new
energy supply system
by the consumers

CO;

Included

GHG emissions due to combustion
of natural gas as more
environmentally friendly fuel.

Table 10. An overview of leakage sources in the project and baseline scenarios

Included / Substantiation /
Source Gas .
Excluded explanation
Leakage
GHG leakage due to .
. g GHG leaks in the process of
combustion of natural )
. . combustion of natural gas by gas
gas by gas turbine units . . ;
; CO, Included turbine units for transportation of
in the course of
. natural gas to end consumers. The
transportation of natural . .
leaks relate to the project scenario.
gas to end consumers
. Methane leaks at technological
GHG leakage in the . g ,
equipment and at end consumer’s
course of gas . .
. CH4 Included place (valve stations, connections,
transportation by gas . .
. heat-generating equipment etc.). The
transportation networks . .
leaks relate to the project scenario.
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PJSC «Mariupolgazy

16 Mykolaivska St., Mariupol, Donetsk region, Ukarine
Telephone: +(0629) 33-41-16

Web-site: www.margaz.com.ua

Director General

Veremeienko Mykhailo Volodymyrovych

E-mail: pto@margaz.com.ua

PJSC “Mariupolgaz” is a project participant (stated in Annex 1).

VEMA S.A.

45 Route de Thonon, Geneva, Switzerland

Telephone: +41 (22) 855 09 69

Fax: +41 (22) 855 09 79

Web-site: www.vemacarbon.com

Director

Fabian Knodel

VEMA S.A. is a project participant (stated in Annex 1).
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\ C.1.  Starting date of the project:

The starting date of the project is deemed to be 01/12/2003 when PJSC “Mariupolgaz” started to implement
measures on gas distribution system expansion in Mariupol city and territories adherent to the city within the
framework of the Joint Implementation Project.

C.2.  Expected operational_lifetime of the project:

Expected operational lifetime of the project in years and months is 17 years, or 204 months (from 01/01/2004
to 31/12/2020).

C.3.  Length of the crediting period:

The length of the crediting period in years and months is 17 years, or 204 months. The date on which the first
emission reductions are expected to be generated was taken as the starting date of the crediting period, namely
January 1, 2004.

Generation of ERUs relates to the first commitment period for 5 years (01/01/2008 — 31/12/2012).
Prolongation of the crediting period beyond 2012 is subject to approval by the host Party. Calculations of
emission reductions of enhancement of net removals are provided separately for the period before 2012 and
after 2012.

If the first commitment period under the Kyoto Protocol is prolonged upon its expiry, the crediting period for
the project will be extended by 8 years/96 months until December 31, 2020.
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switching from coal or petroleum fuel to natural gas- Version 3.2»>> and "Guidance on criteria for baseline setting and monitoring" (Version 03) ** of the Joint
Implementation Supervisory Committee - JISC, which meets the requirements specified in Decision 9 / CMP.1., Annex 1, " Guidance on criteria for baseline setting and
established at PJSC «Mariupolgaz» for measurement of supplied and consumed natural gas. Project monitoring does not require any changes in the existing system of
data accounting and collection. All relevant data are calculated and recorded and stored within two years after transfer of the last emission reduction units generated by
the project.

Mol Efficiency of stationary coal or fuel oil combustion at consumer “i" place, relative units

ey Efficiency of stationary natural gas combustion at consumer “i" place, relative units

Data and parameters that are not controlled during the crediting period but are identified only once and are not available at the PD

development stage: none

Data and parameters controlled during the whole crediting period:

FCyciy Total volume of natural gas combusted in period “y” by consumer “i”, ths m?

Ley y Length of gas distribution systems constructed in the framework of the project, ths km
NCV,g,, Net calorific value of natural gas, GJ/ ths m

NCV,e , Net calorific value of fossil fuel of “FF” type, GJ/t (Fuel of «FF» type means coal, fuel oil)

33 http://cdm.unfccc.int/methodologies/DB/2CRBY LJO5JWCIYHBSWIQWY IH2LLGMJ
3%http://ji.unfccc.int/Ref/Documents/Baseline_setting_and_monitoring.pdf
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EFc no.y Carbon emission factor for natural gas combustion, t C/TJ

OXIDyg,, Carbon oxidation factor for natural gas combustion, relative units

EFC,FF,y Carbon emission factor for fossil fuel of “FF” type combustion. (Fuel of «FF» type means coal, fuel oil), t C/TJ

OXID¢ g, Carbon oxidation factor for fossil fuel of “FF” type combustion, relative units

EFCH4,Iosl,y Default emission factor for methane in the process of natural gas transportation and distribution, t CH4/ths km

EFc, tos2,y Default emission factor for methane at technological gas equipment at end consumer’s place, t CH4/PJ

El:c<32,GTL,,y Reduced GHG emission factor for natural gas transportation to end consumers, t CO,/m®

GWF.,,, Global warming potential for methane, t CO.e/t CH,4

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

Data/Parameter

FCNG,i,y

Unit of measurement

ths m®

Description Total quantity of natural gas combusted in period “y” by consumer
i

Periodicity of Monthly

determination/monitoring

Source of data (to be) used Gas meters

Value of data applied
(for ex
calculations/determinations)

Subject to periodical monitoring
ante

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

Measurements will be performed by gas meters
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QA/QC procedures (to be)
applied

Equipment is calibrated and verified according to the quality
management procedures, Law of Ukraine “On metrology and
metrological activities™

Any comment

A cubic meter, reduced to standard conditions (T = 20 degrees C, P
= 101.325 kPa (760 mm of mercury) and relative humidity is equal
to zero) is taken as the unit of account of gas supplied to a
consumer. Data about the amount of gas consumption by consumers
are the basic data allowing for calculation of GHG emissions for
each year in the project scenario; information will be archived in
paper and electronic form

Data/Parameter NCVyg,
Unit of measurement GJ/ths m’
Description Net calorific value of natural gas
Periodicity of Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009"%

Value of data applied
(for ex
calculations/determinations)

ante

2003 2004 2005 2006 2007
Natural gas,
Gfths i 33.7 33.82 | 33.82 | 33.85 | 33.85
2008 2009 2010 2011
Natural gas,
Glfths m® 33.8 33.8 33.8 33.8

Justification of the choice of
data or description of

The parameter is used according to the approved CDM
methodology ACMO0009 and “Guidance on criteria for baseline

®http://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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measurement methods and
procedures (to be) applied

setting and monitoring”. Net calorific value of natural gas that is
based on officially approved national data will be used.

QA/QC procedures (to be)
applied

Officially approved national data that are effective as of the moment
of monitoring report preparation will be used.

Any comment

According to principle of conservatism minimal calorific value of
gas is used.

Data/Parameter

EF

C.NG,y

Unit of measurement

tC/1J

Description

Carbon emission factor in the course of natural gas combustion

Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
20099’36

Value of data applied
(for ex

calculations/determinations)

ante

2003 2004 2005 2006 2007
Natural gas,
t C/TJ 15.3 15.13 15.14 15.18 15.11
2008 2009 2010 2011
Natural gas,
t C/TJ 15.12 15.11 15.11 15.11

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

Justification of the choice of

According to “Guidance on criteria for baseline setting and
monitoring”

QA/QC procedures (to be)

Officially approved national data that are actual at the moment of

http://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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applied monitoring report preparation will be used.

Any comment Data allowing for calculation of GHG emissions in the project
scenario; information will be archived in paper and electronic form

Data/Parameter

OXIDyg,

Unit of measurement

Relative units

Description

Carbon oxidation factor in the course of natural gas combustion.

Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009”37

Value of data applied
(for ex
calculations/determinations)

ante

2003 | 2004 | 2005 | 2006 | 2007

Natural gas,

] . 0.995 | 0,995 | 0.995 | 0.995 | 0.995
relative units

2008 | 2009 2010 | 2011

Natural gas,

] . 0.995 | 0.995 | 0.995 | 0.995
relative units

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

Carbon oxidation factor in the course of natural gas combustion is
used to determine the default carbon dioxide emission factor for
stationary combustion of fossil fuels in Ukraine. The data source for
this parameter is the National inventory report of anthropogenic
emissions by sources and removals by sinks of greenhouse gases in
Ukraine, based on approved national data.

QA/QC procedures (to be) Officially approved national data that are actual at the moment of
applied the monitoring report preparation will be used.
Any comment Data allowing for calculation of GHG emissions in the project

$"http://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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scenario; information will be archived in paper and electronic form

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

>>
GHG emissions, in the project scenario:

|
PE, =ZPEi,y,Where: (D.1)
=)

the project scenario (t COy);

PE; , - GHG emissions from natural gas combustion caused by the use of the new energy supply system by consumer «i», in period «y», in the project scenario (t COz);
[y] - index that corresponds to monitoring period;

[i] - index that corresponds to consumer.

[T — index that corresponds to the total number of consumers.

FCi, NCV,. . -EF
PE,, = NGy NSy = CONGY \yhere: (D.2)
‘ 1000
FCyeiy - volume of natural gas combusted by consumer «i», in period «y», in the project scenario (ths m?);

NCV,. , - net calorific value of natural gas (GJ/ths m°);

EFco,ney - default carbon dioxide emission factor for stationary combustion of natural gas, in the project scenario (t CO, /TJ);
1000 — GJ to TJ conversion coefficient (GJ/TJ)
[NG] - index that corresponds to natural gas;

[y] - index that corresponds to monitoring period;
[i] - index that corresponds to consumer.

EFco, vy = EFc ne.y -OXIDy , -44/12, where: (D.3)
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EF: ., - carbon emission factor for natural gas combustion (t C/TJ);

OXID, , - carbon oxidation factor for natural gas combustion (relative units);

44 /12 - stoichiometric ratio between the molecular weight of carbon dioxide and carbon (t CO, /t C);
[NG] - index that corresponds to natural gas;

[y] - index that corresponds to monitoring period.

Data/Parameter

I:CNG,i,y

Unit of measurement

ths m®

Description Total quantity of natural gas combusted in period “y” by consumer
i

Periodicity of Monthly

determination/monitoring

Source of data (to be) used Gas meters

Value of data applied
(for ex
calculations/determinations)

ante

Subject to periodical monitoring

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

Measurements will be performed by gas meters

QA/QC procedures (to be)
applied

Equipment is calibrated and verified according to the quality
management procedures, the law of Ukraine “On metrology and
metrological activities™

Any comment

A cubic meter, reduced to standard conditions (T = 20 degrees, C, P
= 101.325 kPa (760 mm. of mercury) and relative humidity is equal
to zero) is taken as the unit of account of gas supplied to a
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consumer. Data about the amount of gas consumption by consumers
are the basic data allowing for calculation of GHG emissions for
each year in the project scenario; information will be archived in
paper and electronic form

Data/Parameter NCV¢ ,
Unit of measurement G/t
Description Net calorific value of fossil fuel of “FF” type. (Fuel of «FF» type
means coal, fuel oil)
Periodicity of Annually
determination/monitoring
Source of data (to be) used The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009
Value of data applied 2003 | 2004 2005 2006 2007
(for ex ante | | Coal (for the
calculations/determinations) population), | 20.84 | 209 | 21.16 | 21.34 | 21.95
Glit
Fuel oil (for
heat 3002 | 30.98 | 39.92 | 39.98 | 405
generation),
GJit
2008 | 2009 | 2010 | 2011
Coal (for the
population), 22.1 22.6 22.6 22.6
GJit
Fueloail (for | o2 | 404 | 404 | 404
heat

3http://unfccc.int/files/national_reports/annex_i_ghg_inventories/national_inventories_submissions/application/zip/ukr-2011-nir-08jun.zip
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generation),
GJit

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

The parameter is used according to the approved CDM
methodology ACMO0009 and “Guidance on criteria for baseline
setting and monitoring”. Net calorific value of natural gas that is
based on officially approved national data will be used.

Data on the type of fossil fuel used by the consumer before the
gasification are provided by city administrations.

QA/QC procedures (to be)
applied

Officially approved national data that are actual at the moment of
monitoring report preparation will be used.

Any comment

Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form.

Data/Parameter NCV,s ,

Unit of measurement GJ/ ths m’

Description Net calorific value of natural gas
Periodicity of Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009~

Value of data applied
(for ex
calculations/determinations)

ante

2003 2004 2005 2006 2007
Natural gas,
Gfths m° 33.7 33.82 | 33.82 | 33.85 | 33.85
2008 2009 2010 2011
Natural gas,
Glths m® 33.8 33.8 33.8 33.8

Justification of the choice of
data or description of

The parameter is used according to the approved CDM
methodology ACMO0009 and “Guidance on criteria for baseline
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measurement methods and
procedures (to be) applied

setting and monitoring”. Net calorific value of natural gas that is
based on officially approved national data will be used.

QA/QC procedures (to be)
applied

Officially approved national data that are actual at the moment of
monitoring report preparation will be used.

Any comment

According to principle of conservatism minimal calorific value of
gas is used.

Data/Parameter

EF,

C,FF,y

Unit of measurement

tC/1J

Description

Carbon emission factor for fossil fuel of “FF” type combustion.
(Fuel of «FF» type means coal, fuel oil)

Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
20099’39

Value of data applied
(for ex
calculations/determinations)

ante

2003 | 2004 | 2005 | 2006 | 2007
Coal,
i 2675 | 26.78 | 268 | 268 | 26.8
e el 211 | 211 | 211 | 211 | 211
tC/TI

2008 | 2009 | 2010 | 2011
Coal, 253 | 253 | 253 | 253
tC/TI
Fuel oil, 211 | 211 | 211 | 211
t C/TJ

Fhttp://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

According to “Guidance on criteria for baseline setting and
monitoring”

QA/QC procedures (to be)
applied

Officially approved national data that are actual at the moment of
monitoring report preparation will be used.

Any comment

Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form

Data/Parameter

OXID, ,

Unit of measurement

Relative units

Description

Carbon oxidation factor for fossil fuel of “FF” type combustion.
(Fuel of “FF” type means coal, fuel oil).

Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009,740

Value of data applied
(for ex
calculations/determinations)

ante

2003 | 2004 | 2005 | 2006 | 2007

Coal, relative
units
Fuel oil,
relative units

0.98 0.98 0.98 0.98 0.98

0.99 0.99 0.99 0.99 0.99

2008 | 2009 2010 | 2011

Coal, relative | 00 | 198 | 0o | 098
units
Fuel oil, 099 | 099 | 099 | 0.9

“Ohttp://unfcce.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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relative units

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

Carbon oxidation factor in the course of fossil fuel combustion is
used to determine the default carbon dioxide emission factor for
stationary combustion of fossil fuels in Ukraine. The data source for
this parameter is the National inventory report of anthropogenic
emissions by sources and removals by sinks of greenhouse gases in
Ukraine, based on approved national data.

QA/QC procedures (to be)
applied

Officially approved national data that are actual at the moment of
the monitoring report preparation will be used.

Any comment

Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form

Data/Parameter

ey i

Unit of measurement

Relative units

Description

Efficiency of stationary natural gas combustion at the site of
consumer «iy, in period “y”

Periodicity of

Once at the beginning of the project

Source of data (to be) used

Detailed determination of the factor is provided in Supporting
Document 3.

Value of data applied
(for ex
calculations/determinations)

ante

0.92

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

This applies in case of transfer of individual and central heat supply
systems to gas. This factor was determined by analyzing the actual
performance characteristics of technological equipment located in
different regions of Ukraine (Odesa, Donetsk, Kyiv, Mykolayiv
regions).
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QA/QC procedures (to be)
applied

N/A

Any comment

Data allowing for calculation of GHG emissions in the baseline
scenario; information will be archived in paper and electronic form

Data/Parameter

UBL,y

Unit of measurement

Relative units

Description

Efficiency of stationary coal or fuel oil combustion at the site of
consumer «i», in period “y”

Periodicity of

Once at the beginning of the project

Source of data (to be) used

Approved consolidated baseline and monitoring methodology
ACMO0009 “Consolidated baseline and monitoring methodology for

fuel switching from coal or petroleum fuel to natural gas” *.

Value of data applied
(for ex
calculations/determinations)

ante

Heat supply technology Default factor
New heat-generating unit that runs on fuel oil 0.9
New heat-generating unit that runs of coal 0.85
Old heat-generating unit that runs on fuel oil 0.85
Old heat-generating unit that runs of coal 0.8

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

Values are applied in accordance with Table 2 of the approved
methodology ACMO0009.

QA/QC procedures (to be)
applied

N/A

Any comment

Data allowing for calculation of GHG emissions in the baseline

4 http://cdm.unfccc.int/methodologies/DB/2CRBYLJO5JWCIYHBSWJIQWY IH2LLGMJ
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scenario; information will be archived in paper and electronic form

I
BE, = > BE,,, where: (D.4)
i=1

the baseline scenario (t CO);
BE; , - GHG emissions from fossil fuel combustion caused by the use of the old energy supply system by consumer «i», in period «y», in the baseline scenario (t COz);

[y] - index that corresponds to monitoring period;

[i] - index that corresponds to consumer

[I1] - index that corresponds to the total number of consumers.
BE. FCFF,i,y ’ NCVFF,y : EFCOZ,FF,y

by = 1000
FCe¢ ;. , - total quantity of fossil fuel of «FF» type that would be combusted by consumer «i», in period «y», in the baseline scenario (t);

, Where: (D.5)

NCVe, , - net calorific value of fossil fuel of «FF» type (GJ/t);
EFco, rry - default carbon dioxide emission factor for stationary combustion of fossil fuel of «FF» type, in the baseline scenario (t CO, /TJ);

1000 — GJ to TJ conversion coefficient (GJ/TJ)
[y] - index that corresponds to monitoring period;

[FF] - index that corresponds to type of fossil fuel;

[i] - index that corresponds to consumer.

NCV . )
FFiy FCNGiy' ey ey,
B B NCVFF,y “MeLi

FCyc., - Volume of natural gas combusted by consumer «i», in period «y», in the project scenario (ths m?):

FC , Where: (D.6)
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NCV,.. . - net calorific value of natural gas (GJ/ths m°);

NCVe, , - net calorific value of fossil fuel of «FF» type (GJ/t);

NG,y

7e, ; - Efficiency of stationary natural gas combustion at the site of consumer “i";
ng.; - Efficiency of stationary coal or fuel oil combustion at the site of consumer “i*;
[y] - index that corresponds to monitoring period;

[BL] - index that corresponds to the baseline scenario;

[PJ] - index that corresponds to project scenario

[NG] - index that corresponds to natural gas;

[FF] - index that corresponds to type of fossil fuel,

[i] - index that corresponds to consumer.

EFco, /ey = EFc rr , -OXIDg , -44/12, where: (D.7)
EF. ¢, - carbon emission factor for fossil fuel of «FF» type combustion (t C/TJ);

OXIDg, , - carbon oxidation factor for fossil fuel of «FF» type combustion (relative units);

4412 - stoichiometric ratio between the molecular weight of carbon dioxide and carbon (t CO, /t C);
[y] - index that corresponds to monitoring period;

[FF] - index that corresponds to type of fossil fuel.

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

N/A

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

Data/Parameter

FCNG,i,y

Unit of measurement

ths m®

Description Total quantity of natural gas combusted in period “y” by consumer
i

Periodicity of Monthly

determination/monitoring

Source of data (to be) used Gas meters

Value of data applied
(for ex
calculations/determinations)

ante

Subject to periodical monitoring

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

Measurements will be performed by gas meters

QA/QC procedures (to be)
applied

Equipment is calibrated and verified according to the quality
management procedures, the law of Ukraine “On metrology and
metrological activities™

Any comment

A cubic meter, reduced to standard conditions (T = 20 degrees, C, P
= 101.325 kPa (760 mm. of mercury) and relative humidity is equal
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to zero) is taken as the unit of account of gas supplied to a
consumer. Data about the amount of gas consumption by consumers
are the basic data allowing for calculation of GHG emissions for
each year in the project scenario; information will be archived in
paper and electronic form

Data/Parameter NCV,c,

Unit of measurement GJ/ ths m’

Description Net calorific value of natural gas
Periodicity of Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009”42

Value of data applied
(for ex
calculations/determinations)

ante

2003 | 2004 | 2005 | 2006 | 2007
Natural gas,
Glfths m° 33.7 | 33.82 | 33.82 | 33.85 | 33.85
2008 | 2009 2010 | 2011
Natural gas,
Glths m® 33.8 33.8 33.8 33.8

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

The parameter is used according to the approved CDM
methodology ACMO0009 and “Guidance on criteria for baseline
setting and monitoring». Net calorific value of natural gas that is
based on officially approved national data will be used.

QA/QC procedures (to be) Officially approved national data that are actual at the moment of
applied monitoring report preparation will be used.
Any comment According to principle of conservatism minimal calorific value of

“2http://unfcce.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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gas is used.

Data/Parameter EFco, oru.y

Data unit t COe/ m’

Description Reduced GHG emission factor for natural gas transportation to end
consumers

Time of Annually

Source of data (to be) used

Official data of the Ministry of Fuel and Energy of Ukraine and the
“National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009”.

Detailed calculation and the reference to the source of data are
provided in the Supporting Document 1.3 (Excel file) and Annex 3.

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

Reduced GHG emission factor in the course of
transportation of 1 m° of gas, EF., or,,.,» t COz/m’
2003 2004 2005 2006
0.073896 0.072633 0.095795 0.071151
2007 2008 2009 2010
0.067146 0.074296 0.057565 0.055580

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

See Annex 3

QA/QC procedures (to be)
Applied

Calculations are based on the officially approved national data of
the Ministry of Fuel and Energy of Ukraine and the “National
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inventory report of anthropogenic greenhouse gas emissions by
sources and removals by sinks in Ukraine for 1990-2009"*.

Any comment N/A
Data/Parameter Lp, y
Unit of measurement ths km

Description

Length of gas distribution systems constructed in the framework of
the project

Periodicity of

Monthly

Source of data (to be) used

Commissioning of gas distribution networks certificate

Value of data applied
(for ex
calculations/determinations)

ante

Subject to periodic monitoring

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

Monitoring of the length of constructed gas distribution systems
will be carried out by people responsible for this activity on the
basis of commissioning certificates. The length of gas distribution
systems built within the project in monitoring period y will be
calculated by summing up lengths of pipelines by each
commissioning certificate in this period.

QA/QC procedures (to be) See Section D.2. below

applied

Any comment Data allowing for calculation of GHG leaks in the project scenario;
information will be archived in paper and electronic form

Data/Parameter EFch, tosty

“http://unfcce.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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Unit of measurement

t CH4/ths km

Description

Default methane emission factor for natural gas transportation and
distribution

Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009”. Table 1.B.2

Value of data applied
(for ex
calculations/determinations)

ante

Subject to periodic monitoring

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

Default methane emission factor in the course of natural gas
transportation and distribution is used for determining of GHG
emissions from methane leaks at technological equipment. The data
source for this parameter is the “National inventory report of
anthropogenic greenhouse gas emissions by sources and removals
by sinks in Ukraine for 1990-2009*, based on approved national
data.

QA/QC procedures (to be) Officially approved national data that are effective at the moment of

applied the monitoring report preparation will be used.

Any comment Data allowing for calculation of GHG leaks in the project scenario;
information will be archived in paper and electronic form

Data/Parameter EFch, 052,y

Unit of measurement t CH4/PJ

Description

Default methane emission factor at technological gas equipment at
end consumers place

“http://unfcce.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/ukr-2011-nir-08jun.zip
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Periodicity of

Annually

Source of data (to be) used

The “National inventory report of anthropogenic greenhouse gas
emissions by sources and removals by sinks in Ukraine for 1990-
2009”. Table 1.V.2

Value of data applied

Subject to periodic monitoring

calculations/determinations)

(for ex ante

calculations/determinations)

Justification of the choice of Default methane emission factor at technological gas equipment at

data or description of end consumers place is used for determining of GHG emissions

measurement methods and from methane leaks at technological equipment at end consumer

procedures (to be) applied place. The data source for this parameter is the “National inventory
report of anthropogenic greenhouse gas emissions by sources and
removals by sinks in Ukraine for 1990-2009”, based on approved
national data.

QA/QC procedures (to be) Officially approved national data that are actual at the moment of

applied the monitoring report preparation will be used.

Any comment Data allowing for calculation of GHG leaks in the project scenario;
information will be archived in paper and electronic form

Data/Parameter GWR,,,,

Unit of measurement tCO,e/t CHy

Description Global warming potential for methane

Periodicity of Once at the beginning of the project

determination/monitoring

Source of data (to be) used According to data approved by the IPCC

Value of data applied 21

(for ex ante

Justification of the choice of

Global warming potential for methane is determined according to
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data or description of the decision 2/CP.3 and provided in IPCC Guidelines
measurement methods and
procedures (to be) applied
QA/QC procedures (to be) The value is used for the first commitment period and may
applied subsequently be revised in accordance with Article 5 of the Kyoto
Protocol.
Any comment N/A
D.1.3.2. Description of formulae used to estimate leakage (for each gas, source etc.; emissions in units of CO, equivalent): |
Greenhouse gas (GHG) leaks:
LE, = LEcg, 05y + LEco, a1u - Where: (D.8)
LEco, 10s,y - Mmethane leaks at technological equipment and at end consumer’s place in period «y», in the project scenario (t CO.e);
LEco, ruy - GHG leaks due to combustion of gas fuel by gas turbine units in the course of transportation of natural gas to end consumers (t CO.€);
[y] - index that corresponds to the monitoring period;
[los] - index that corresponds to methane leaks from technological equipment and at end consumers’ place
[GTU]- index that corresponds to leaks from gas fuel combustion in gas turbine units during the transportation of gas to end consumers.
LEC02,Ios,y = LECOZ,Iosl,y + LECOZ,IOSZ,y’Where: (D.9)
LEco, tosty GHG leaks from methane leaks at technological equipment in period «y», in the project scenario (t COe);
LEco, tos2y - GHG leaks from methane leaks at equipment of end consumers in period «y», in the project scenario (t CO.€);
[y] - index that corresponds to the monitoring period;
[los1] _index that corresponds to methane leaks from technological equipment
[los2] _index that corresponds to methane leaks at end consumers’ place
(D.10)

I_ECOZ,Iosl,y = Z Lp‘]'y : EFCH4,Iosl,y 'GWPCH“ , Where:
L, , - length of gas distribution systems constructed in the framework of the project (ths km);
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EF,

CH,.plosly ~ Default methane emission factor for natural gas transportation and distribution (t CH,4 /ths km);

GWR,,,, - Global warming potential for methane; it is determined according to the IPCC recommendations, (tCO.e/tCH,).
[y] - index that corresponds to the monitoring period;

[los1] - index that corresponds to methane leaks from technological equipment

[PJ] - index that corresponds to project scenario

Z FCNG,i,y ’ NCVNG,y ' EFCHA,IOSZ,y 'GWPCH4

LECOZ,Iosz,y = 10° , Where: (D.11)

i
Z FCNG'Ly - Total natural gas consumption in period “y” by consumers (ths m%):;
1

NCV,
EF,

CHy, los2,y

ne.y - Net calorific value of natural gas (GJ/ths m’);

- Default methane emission factor at technological gas equipment at end consumers place (t CH,4 /PJ).
GWE,,,, - Global warming potential for methane, t CO,e/t CHy; it is determined according to the IPCC recommendations, (tCO,/tCH,);

10° — GJ/PJ conversion coefficient (GJ/PJ)
[y] - index that corresponds to the monitoring period;

[PJ] - index that corresponds to the project scenario;
[NG] - index that corresponds to natural gas

[i] — index that corresponds to consumer
[los2] _index that corresponds to methane leaks at end consumers’ place

[I] - index that corresponds to the total number of consumers.

[
LECOZ,GTU,y = Z FCNG,i,y ) EFcoz,GTU y» Where: (D.12)
1

i
Z FCNG’Ly - Total quantity of natural gas combusted in period “y” by consumer “i” (ths m?):;
1
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EFco, oru y - Reduced GHG emission factor for natural gas transportation to end consumers (t CO, /m®). Determination of the factor is provided in section of Annex 3
and in Supporting Document 1.3. (Excel file).
[GTU]- index that corresponds to leaks from gas fuel combustion in gas turbine units during the transportation of gas to end consumers.

[y] - index that corresponds to the monitoring period;
[NG] - index that corresponds to natural gas
[i] — index that corresponds to consumer

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

Quantity of Emission Reduction Units (ER), t CO.e:

ERU, = BE, - PE, - LE, , where: (D.13)

>>
The main legislative acts of Ukraine concerning the monitoring of the environmental impact of business entities are:
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. Law of Ukraine Ne 1264-X11 “On environmental protection”45 dated 25/06/1991;

. Law of Ukraine Ne 2707-XI1 “On atmospheric air protection* dated 16/10/1992.

o Current rules on emission limitation: «Norms of maximum permissible emissions of pollutants from permanent sources» — approved by the Ministry of

Environmental Protection of Ukraine dated 27/06/2006, N0.309 and registered in the Ministry of Justice of Ukraine dated 01/09/2006, N0.912/12786.
In the framework of procedures performed at the request of the Law of Ukraine "On State Statistics", the company periodically reports on environmental indicators, in
particular environmental department of PJSC «Mariupolgaz» develops quarterly report in the form Ne 2-TP (air) that is submitted to the State Statistics.

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)
Calibration of accounting and metering devices is carried out according to manufacturer's instructions,
FCys.iy Low approved methodologies of verification / calibration of metering equipment and also in accordance with the
national standards of Ukraine;
Low Net calorific value of natural gas is determined according to the “National inventory report of anthropogenic
NCV, greenhouse gas emissions by_sources,_ and removal_s by si_nks in Ukrginf_:”, iSS!Jed by the St_ate Environmental
Y Investment Agency of Ukraine. This document is subject to periodic review and adding of actual data
thereto.
Low Net calorific value of fossil fuel is determined according to the “National inventory report of anthropogenic
NCV... greenhouse gas emissions by sources and removals by sinks in Ukraine”, issued by the State Environmental
Y Investment Agency of Ukraine. This document is subject to periodic review and adding of actual data
thereto.
L., Low The length of gas distribution systems, implemented in the framework of the project, assembly and technical
Y service of PJSC «Mariupolgaz» is responsible for collection of information (Commissioning certificate).
Low Carbon emission factor for natural gas combustion is determined according to the “National inventory
EF. report of anthmpogenic greenhouse gas emissions by sources and removal_s by s_inks in Uk_rait_le”, is_sued by
S the State Environmental Investment Agency of Ukraine. This document is subject to periodic review and
adding of actual data thereto.

“http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=1264-12

*®http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=2707-12
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Low Carbon oxidation factor for natural gas combustion is determined according to the ‘“National inventory

report of anthropogenic greenhouse gas emissions by sources and removals by sinks in Ukraine for 1990-
2009, issued by the State Environmental Investment Agency of Ukraine. This document is subject to
periodic review and adding of actual data thereto.

OXID

NG,y

Low Carbon emission factor for fossil fuel of “FF” type combustion is determined according to the “National

inventory report of anthropogenic greenhouse gas emissions by sources and removals by sinks in Ukraine
for 1990-2009”, issued by the State Environmental Investment Agency of Ukraine. This document is
subject to periodic review and adding of actual data thereto.

EF,

C,FF,y

Low Carbon oxidation factor for fossil fuel of “FF” type combustion is determined according to the “National

inventory report of anthropogenic greenhouse gas emissions by sources and removals by sinks in Ukraine
for 1990-2009”, issued by the State Environmental Investment Agency of Ukraine. This document is
subject to periodic review and adding of actual data thereto.

OXID

FF.,y

Low Default methane emission factor for natural gas transportation and distribution is determined according to

the “National inventory report of anthropogenic greenhouse gas emissions by sources and removals by
sinks in Ukraine for 1990-2009”, issued by the State Environmental Investment Agency of Ukraine. This
document is subject to periodic review and adding of actual data thereto.

EF,

CHy, losl,y

Low Default methane emission factor at technological gas equipment at the site of end consumers is determined

according to the “National inventory report of anthropogenic greenhouse gas emissions by sources and
removals by sinks in Ukraine for 1990-2009”, issued by the State Environmental Investment Agency of
Ukraine. This document is subject to periodic review and adding of actual data thereto.

EF,

CHy,los2,y

*http://unfcce.int/files/national _reports/annex_i_ghg_inventories/national_inventories_submissions/application/zip/ukr-2011-nir-08jun.zip
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| D.3.  Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan:

Operational and management structure to be applied by PJSC «Mariupolgaz» for implementation of monitoring is given below in the Figure 12.

Legal entities
Individuals

! !

Gas resource department of PJSC Service of consumer gas Bank institutions
“Mariupolgaz” P consumption control of PJISC
) “Mariupolgaz”
A 4 VL
Industrial and public-utility Payment settlement and customer
department of PJSC “Mariupolgaz” department of PJSC “Mariupolgaz”

A 4 VL

Computer data base of «1 S Computer base (program) «Atlas
Accounting» software Sybil»

— VEMA SA. /

Figure 9. Structure of collection and processing of gas supply data.
Monitoring of natural gas consumption by legal entities.
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1. Legal entities supply information on gas consumption to the Gas resource department every month.
2. Gas resource department conducts monthly inspections of meters, executes a certificate signed by the enterprise and transfers it to the Industrial and public-utility
department of PJISC “Mariupolgaz”.
3. Industrial and public-utility department of PJISC “Mariupolgaz” processes information into basic form by “Atlas SYBIL” program.
4. Indices of gas supply volume processed by “Atlas SYBIL” program are delivered to the project developer «VEMA S.A.».

Monitoring of natural gas consumption by individuals.

1.

3.

4.

Service of consumer gas consumption control conducts monthly inspections of meters, executes a certificate signed by an individual and transfers it to the
Consumers service.

Bank institutions deliver the information on gas consumption in the form of paid bills to the Payment settlement and customer department of PJSC
«Mariupolgazy.

Consumers service processes received information and bases it into “Atlas Sybil” program.

Indices of gas supply volume processed by «Atlas Sybil» program are delivered to the project developer «VEMA S.A.».

The length of gas distribution systems, implemented in the framework of the project is determined by the assembly and technical service based on GDN
Commissioning certificates.

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

ONFOE
A "

Joint Implementation Supervisory Committee page 61

The monitoring plan is determined by the project developer, VEMAS. A., and PJSC «Mariupolgaz».

PJSC «Mariupolgaz»

16 Mykolaivska St., Mariupol, Donetsk region, Ukraine

Phone: +(0629) 33-41-16

Web-site www.margaz.com.ua

General Director

Veremeienko Mykhailo Volodymyrovych

E-mail pto@margaz.com.ua

PJSC “Mariupolgaz” is a project participant (stated in Annex 1).

VEMA S.A.

45 Route de Thonon, Geneva, Switzerland

Phone: +41 (22) 855 09 69

Fax: +41 (22) 855 09 79

Web-site www.vemacarbon.com

Director

Fabian Knodel

VEMA S.A. is a project participant (stated in Annex 1).
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\ SECTION E. Estimation of greenhouse gas emission reductions

\ E.1. Estimated project emissions:

Estimation of project emissions was made according to the formulas given in Section D.1.1.2.
Results of calculations are given in tables below. The calculations are presented in Supporting Documents

1.1-1.3 attached to PDD.

the actual monitoring parameters values for an appropriate period were used, for the period of 2012-2020
predicted data according to the company development plant were used.

Table 11. Estimated project emissions for the period January 1, 2004— December 31, 2007

(tonnes of CO, equivalent)

vear o equivalent)
2004 9137
2005 19368
2006 34987
2007 68012
Total project emissions over the crediting period 131504

Table 12. Estimated project emissions for the period January 1, 2008 — December 31, 2012

Year

(tonnes of CO, equivalent)

equivalent)
2008 78205
2009 70848
2010 99387
2011 99387
2012 99387
Total project emissions over the crediting period 447214

Table 13. Estimated project emissions for the period January 1, 2013 - December 31, 2020

(tonnes of CO, equivalent)

Year | T equivalent)
2013 99387
2014 99387
2015 99387
2016 99387
2017 99387
2018 99387
2019 99387
2020 99387
Total project emissions over the crediting period 795096
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\ E.2. Estimated leakage:

Estimation of project leakages was performed by the formulae specified in Section D.1.3.2. To estimate
leakages for the period 2004-2011 existing data enterprise relating to actual monitoring parameters values
during the relevant period were used, predicted data according to the company development plan were used
for the period 2012-2020.

The calculation results are given in the tables below. The calculations are given in Supporting Documents
1.1-1.3 attached to the PDD.

Table 14. Estimated project leakages for the period preceding the first commitment period (January 1,
2004— December 31, 2007)

NV Project I_e_a_kggg (tonnes of CO,
equivalent)

2004 1296

2005 2879

2006 4314

2007 8289
Total project_leakage over the crediting period of 16778
2004-2007 (tonnes of CO, equivalent)

Table 15. Estimated project leakages during the first commitment period (January 1, 2008 — December 31,
2012)

Project leak: nnes of

.

2008 9930

2009 8780

2010 11078

2011 11078

2012 11078
Total project_leakage over the crediting period of 51944
2008-2012 (tonnes of CO, equivalent)

Table 16. Estimated project leakages for the period following the first commitment period (January 1,
2013 — December 31, 2020)

Project leakage (tonnes of CO
Year ey
2013 11078
2014 11078
2015 11078
2016 11078
2017 11078
2018 11078
2019 11078
2020 11078
Total project_leakage over the crediting period of 88624
2013-2020 (tonnes of CO, equivalent)

Detailed calculations are given in supporting documents 1.1-1.3.
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E.3. ThesumofE.l. and E.2.;

The calculation results are provided in the tables below. The calculations are provided in Supporting
Documents 1.1-1.3 attached to the PDD.

Table 17.Table containing total emissions and leakages from project activities prior to the first
commitment period.

Estimated project | Estimated leakages | Total emissions
Year emissions (tons of (tons of CO, and leakage (tons
CO, equivalent) equivalent) of CO, equivalent)
2004 9137 1296 10433
2005 19368 2879 22247
2006 34987 4314 39301
2007 68012 8289 76301
Total emissions
(tons of CO, 131504 16778 148282
equivalent)

Table 18. Table containing total emissions and leakages from project activities during the first commitment
period.

Estimated project | Estimated leakages | Total emissions
Year emissions (tons of (tons of CO, and leakage (tons
CO, equivalent) equivalent) of CO, equivalent)
2008 78205 9930 88135
2009 70848 8780 79628
2010 99387 11078 110465
2011 99387 11078 110465
2012 99387 11078 110465
Total emissions
(tons of CO, 447214 51944 499158
equivalent)

Table 19. Table containing total emissions and leakages from project activities after the first commitment
period.

Estimated project | Estimated leakages | Total emissions
Year emissions (tons of (tons of CO, and leakage (tons
CO, equivalent) equivalent) of CO, equivalent)
2013 99387 11078 110465
2014 99387 11078 110465
2015 99387 11078 110465
2016 99387 11078 110465
2017 99387 11078 110465
2018 99387 11078 110465
2019 99387 11078 110465
2020 99387 11078 110465
Total emissions
(tons of CO, 795096 88624 883720
equivalent)

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



g’% JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM- Version 01 avicre
T ) P ’
Joint Implementation Supervisory Committee Page 65

E.4. Estimated baseline emissions:

Results of calculations are given in tables below. The calculations are presented in Supporting Documents
1.1-1.3 attached to the PDD.

to the actual monitoring parameters values for an appropriate period were used, for the period of 2012-
2020 predicted data according to the company development plan were used.

Table 20. Estimated baseline emissions for the period January 1, 2004— December 31, 2007

ey __C_égéauivalent)
2004 18113
2005 38833
2006 69964
2007 136634
Total baseline emissions over the crediting period 263544

(tonnes of CO, equivalent)

Table 21. Estimated baseline emissions for the period January 1, 2008 — December 31, 2012

e __Cfc_);éauivalent)
2008 148219
2009 134363
2010 188489
2011 188489
2012 188489
Total baseline emissions over the crediting period 848049

(tonnes of CO, equivalent)

Table 22. Estimated baseline emissions for the period January 1, 2013 - December 31, 2020

e __(fégéauivalent)
2013 188489
2014 188489
2015 188489
2016 188489
2017 188489
2018 188489
2019 188489
2020 188489
Total baseline emissions over the crediting period 1507912

(tonnes of CO; equivalent)
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E.5. Difference between E.4. and E.3. representing the emission reductions of the project:

>>

calculation results are given in tables below. The calculations are presented in Supporting Documents 1.1-
1.3 attached to the PDD.

Table 23. Estimated emission reduction for the period of January 1, 2004— December 31, 2007

Estimated emission reduction (tonnes of

Year CO, equivalent)
2004 7680
2005 16586
2006 30663
2007 60333
Total estimated emission reduction over the 115262

crediting period (tonnes of CO, equivalent)

Table 24. Estimated emission reduction for the period of January 1, 2008 — December 31, 2012

Estimated emission reduction (tonnes of

Year CO, equivalent)
2008 60084
2009 54735
2010 78024
2011 78024
2012 78024
Total estimated emission reduction over the 348891

crediting period (tonnes of CO, equivalent)

Table 25. Estimated emission reduction for the period of January 1, 2013 — December 31, 2020

Estimated emission reduction (tonnes of
M CO, equivalent)
2013 78024
2014 78024
2015 78024
2016 78024
2017 78024
2018 78024
2019 78024
2020 78024
Tota_l _ estimgted emission reduc’gion over the 624192
crediting period (tonnes of CO, equivalent)

E.6.  Table providing values obtained when applying formulae above:

>>
Table 26. Table containing estimated emission reductions for the period from January 1, 2004 to
December 31, 2007.
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Estimated project | Estimated leakages | Estimated baseline . E_stlmated .
. . emission reduction
Year emissions (tonnes (tonnes of CO, emissions (tonnes (tonnes of CO
of CO, equivalent) equivalent) of CO, equivalent) ol 2
2004 9137 1296 18113 7680
2005 19368 2879 38833 16586
2006 34987 4314 69964 30663
2007 68012 8289 136634 60333
VEE! (168 @/ (El0, 131504 16778 263544 115262
equivalent)

Table 27. Table containing estimated emission reductions for the period from January 1, 2008 to

December 31, 2012

Estimated project | Estimated leakages | Estimated baseline . E_stlmated .
. . emission reduction
Year emissions (tonnes (tonnes of CO, emissions (tonnes (tonnes of CO
of CO, equivalent) equivalent) of CO; equivalent) i) 2
2008 78205 9930 148219 60084
2009 70848 8780 134363 54735
2010 99387 11078 188489 78024
2011 99387 11078 188489 78024
2012 99387 11078 188489 78024
Vol (@aimes - GU 447214 51944 848049 348891
CO; equivalent)

Table 28. Table containing estimated emission reductions for the period from January 1, 2013 to

December 31, 2020

Estimated project | Estimated leakages | Estimated haseline emisIsEiS(;[Ln:ZEje:ction
Year emissions (tonnes (tonnes of CO, emissions (tonnes (tonnes of CO
of CO, equivalent) equivalent) of CO, equivalent) il 2
2013 99387 11078 188489 78024
2014 99387 11078 188489 78024
2015 99387 11078 188489 78024
2016 99387 11078 188489 78024
2017 99387 11078 188489 78024
2018 99387 11078 188489 78024
2019 99387 11078 188489 78024
2020 99387 11078 188489 78024
UGl (e - o 795096 88624 1507912 624192
CO; equivalent)
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SECTION F. Environmental impacts

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

include Environmental Impact Assessment (EIA), the basic requirements of which are listed in the State
building norms of Ukraine A.2.2-1-2003 "The composition and content of environmental impact

assessment (EIA) in the design and construction of plants, buildings and structures'.

PJSC «Mariupolgaz» has the necessary Environmental Impact Assessment for all projects on gas
subcontracting project-assembling organizations and is provided in the sections of reconstruction project
document of PJISC «Mariupolgaz.

city” on the environment during the construction work can be assessed as permissible, because the impact
is temporary. Project facilities are not included in the list of activities and facilities of environmental
hazard.

Analysis of the facilities impact of the environment showed that taking into account all the considered
factors, we can conclude that in the normal technical operational mode they will neither cause any negative
processes in the environment of the region, nor lead to any negative social and economic consequences and
the risk of accidents and their possible impact is minimized.

Facilities included in the project boundaries meet all standards and requirements of the Laws of Ukraine
"On air protection™* and "On Environmental Protection", and the SSR -96 "Planning and development of
human settlements", are environmentally safe and do not make any negative impact on the environment.

Transboundary impacts of the project activities according to their definition in the text of ratified by
Ukraine "Convention on transboundary pollution at a great distance," will not take place.

Bhttp://www.budinfo.com.ua/dbn/8.htm

“http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=2707-12

%http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=1264-12
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All working projects of gas flowlines and distribution networks to be constructed under this project will be
considered and approved by the chief of state administration of the Environment in Donetsk region.

Impact on water medium
Impact on water medium is absent.

Impact on air environment

In the operation of project facilities air environment will be influenced by the processes of production and
and conditional normative pressurization of gas pipelines, connecting pieces, fittings, expansion joints, gas
equipment, appliances etc. In addition, the industrial-technological gas losses include leakage of gas during
manufacturing, maintenance and overhaul, and gas pipe tie-in and connections, installation of fixtures,
appliances, equipment that uses gas and connecting parts that do not exceed the norms of gas leakage,
established by effective regulations. All the technological gas leakages are included in the project boundary
and are accounted as emissions generated within the framework of the project (See Section B, D).

Impact on land use.
To prevent impact on the environment during construction processes measures aimed at restoring the
ecological balance are carried out. In order to reduce impact on the environmental all construction and
installation works are carried out exclusively within the right-of-way.
Land reclamation is planned on land:

- Trails of the pipeline across the width of the allotment;

- The territory of temporary storage of pipes and ancillary materials;
- Affected land surface on the trails of temporary roads;
- The area around ground facilities affected during construction;

- Other territories in the areas of construction, as a result of the passage of vehicles, clogged and
polluted with industrial and domestic waste and oil products.

Technical reclamation of areas includes the following measures:
- Removal and preparation of soil and vegetation layer in the areas of construction;

- Cleaning of construction debris, unused materials, and all contaminants of area remained after the
process of dismantling of temporary structures, bases after the completion of works on the trace;

- Restore the topsoil.

Waste generation, their treatment and disposal
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According to the Ukrainian Law “On wastes»”', (Article 17) «Obligations of business entities’ activity in
the sphere of wastes disposal»:

- enterprises shall produce the report about formation, collection, transportation, storage, treatment,
utilization, destruction and removal of wastes.

- ensure complete collection, appropriate storage and prevention of wastes deterioration, for utilization
of which there is corresponding technology in Ukraine.
In the process of construction activities to reduce negative impact on land resources it is provided to equip

working areas and building plots with containers for household and construction waste, followed by their
removal to authorized solid waste landfills (Table 28).

Table 29. Types of waste that will be created during the construction of the GDS

Name of waste type Class of hazard Waste movement
Municipal mixed Waste 4 Will be taken to solid
—7720.3.1.01 waste landfill
Waste received in the Will be utilized
process of electrodes 4
welding — 2820.2.1.20

Impact on biodiversity
There is no impact on biodiversity.

Summing up, we can say that the project “Reduction of greenhouse gases emissions by gasification of
Mariupol city” does not have any negative effects on the environment.

5! http://zakon2.rada.gov.ua/laws/show/187/98-sp

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 avicre
-~
Joint Implementation Supervisory Committee Page 71

SECTION G. Stakeholders’ comments ‘

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

In pursuance of requirements of Art.18 of the Law of Ukraine "On planning and development of areas"*

and Art. 11 of the Law of Ukraine "On ecological expertise">*,PJSC «Mariupolgaz» informs the public
through local media on the implementation of territory planning.

All obtained comments related to the project implementation were positive. Negative comments and
critical comments relating to the project were not made.

S2http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=1699-14
http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=45%2F95-%E2%F0
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Project owner:

Organisation: PJSC «Mariupolgaz»
Street/ P.O. Box: Mykolaivska St.
Building: 16

City: Mariupol
State/Region: Donetsk region
Postal code: 87515

Country: Ukraine

Phone: (0629)33-41-06
Fax: (0629)52-69-21
E-mail: WWW.margaz.com.ua
URL:

Represented by:

Title General director
Salutation Mr.

Last Name Veremeienko
Middle name: Volodymyrovych
First Name: Mykhailo
Department:

Phone (direct):

Fax (direct): (0629)33-43-47
Mobile: (050)425-97-60
Personal e-mail pto@margaz.com.ua

Project developer and the purchaser of ERUs:

Organisation: VEMA S.A.

Street/ P.O. Box: Route de Thonon
Building: 45

City: Geneva

State/Region:

Postal code: Case postale 170 CH-1222 Vésenaz
Country: Switzerland

Phone: +41 (22) 855 09 69
Fax: +41 (22) 85509 79
E-mail: info@vemacarbon.com
URL.: www.vemacarbon.com
Represented by:

Title Director

Salutation Mr

Last Name Knodel

Middle name:

First Name: Fabian

Department:
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Phone (direct): +41 (22) 85509 79
Fax (direct): +41 (22) 855 09 69
Mobile:

Personal e-mail

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 avicre
-~
Joint Implementation Supervisory Committee Page 74

Annex 2

BASELINE INFORMATION

"Guidance on criteria for baseline setting and monitoring." (Version 03) of the Joint Implementation
Supervisory Committee.
The summary of key elements of the baseline is presented in the table below:

Parameter

Description of the

Measured (m),
calculated (c),

Value (for the

Source of data

parameter estimated (e) | fixed parameter)
FCyo.iy Total quantity of natural m N/A Gas meters
gas combusted in period
«y» by a consumer, ths m®
NCV, , Net calorific value of e See Section B.1 | The “National inventory
fossil Fuel of «FF» type report of anthropogenic
(Fuel of “fuel” type greenhouse gas
means coal, fuel oil), GJ/t emissions by sources
and removals by sinks in
Ukraine  for  1990-
2009, Data on the
type of fossil fuel used
by a consumer before
the gasification are
provided by district
administrations and
village councils.
NCV,q, Net calorific value of e See Section B.1. | The “National inventory
natural gas, GJ/ ths m® report of anthropogenic
greenhouse gas
emissions by sources
and removals by sinks in
Ukraine for 1990-2009”
OXID , Carbon oxidation factor e See Section B.1.| Carbon oxidation factor

for fossil fuel of “FF”
type combustion (Fuel of
“FF” type means coal,
fuel oil), relative units

when combusting fossil

fuel is used to
determine on default
carbon dioxide
emission factor for
stationary  combustion
of fossil fuels in
Ukraine. The data

http://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/u

kr-2011-nir-08jun.zip
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source for this
parameter is the the

“National inventory
report of anthropogenic
greenhouse gas

emissions by sources
and removals by sinks
in Ukraine for 1990-
20097,

EF,

C,FF,y

Carbon emission factor
for fossil fuel of “FF”
type combustion. (Fuel of
«FF» type means coal,
fuel oil), t C/TJ

See Section B.1.

The “National
inventory  report  of
anthropogenic
greenhouse gas
emissions by sources
and removals by sinks
in Ukraine for 1990-
2009”

ey i

Efficiency of stationary
natural gas combustion at

the site of consumer “i",
relative units

See section B 1.

Detailed calculation is
provided in Supporting
Document 3.

MeL,i

Efficiency of stationary
coal or fuel oil
combustion combustion at
the site of consumer “i”,
relative units

See section B 1.

Approved consolidated
baseline and monitoring
methodology
ACMO0009
“Consolidated baseline
and monitoring
methodology for fuel
switching from coal or
petroleum  fuel to

natural gas™®.

The baseline is set by using the specific approach based on approved methodology ACMO0009
«Consolidated baseline and monitoring methodology for fuel switching from coal or petroleum fuel to
natural gas» - Version 3.2.

S http://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/u

kr-2011-nir-08jun.zip

% http://cdm.unfccc.int/UserManagement/FileStorage/K4P3Y GATNQ5ECFNASMBK2QSMREHTEM
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Annex 3

MONITORING PLAN

this project was established in accordance with the "Guidance on criteria for baseline setting and
monitoring” (Version 3) of JI Supervisory Committee.

. Assessment of the project implementation schedule.

. Collection of the information on measurement equipment, its calibration.

. Collection and archiving information on the impact of project activities on the environment.

. Data archiving.

. Determination of the structure of responsibility for project monitoring.

. Analysis of organization of personnel training.

Accounting program for gas consumers

Full-featured billing system ""Atlas SYBIL" is designed to automate core processes of organizations that
provide gas, heat, electricity and water supply services to the mass. Billing System "Atlas SYBIL"
provides a record of services and payments to contractors - legal entities and individuals (the public).
"Atlas SYBIL" contains not only billing but also the accounting function, the function of technical
accounting and offers a broad analysis of the organization: gas water, heat and electricity consumption
control, multidimensional analytical accounting and analysis of services and payments to contractors. More
information is listed on the site of the developer®’.

A set of programs "1C: Predpriyaniye 7.7" is a universal program of automation of business activities,
which is used for all sections of industry enterprises, including various areas of accounting. The "1S:
Predpriyatiye 7.7" has a component structure.

The program also has the possibility to carry out accounting activity of several companies at a single
workplace, to carry out accounting activity simultaneously in several working charts of accounts, to carry
out multidimensional and multilevel analytical accounting, quantitative and monetary accounting.

The program has a version for single user and a network version. Users of the program have several
modes, which sets are different from each other depending on the version. The program "1S: Accounting
7.7" configuration consists of three interrelated components:

- Structure of the metadata;

- A set of users interfaces;

- A set of rights.

Before starting any business transactions Chart of Accounts is defined, under which accounting will be
kept. Chart of Accounts is a Program of accounts that provides for their number, grouping, and digital
symbols depending on the object and purpose of accounting. The program of accounts depends on the
accounting policies of the enterprise. It is by establishing a chart of accounts the necessary accounting
system is organized.

""Software Service' is responsible for maintaining of accounting programs of gas subscribers at PJSC
«Mariupolgazy.

0N UTA WN R

Shttp://www.atlas.ua
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Calculation of reduced GHG emission factor when transporting natural gas to end consumers.

EE _ PEGTU,y

Co,,GTU,y — FC
NG,y

EF.o oru reduced GHG emission factor for transportation of natural gas to end consumers,
21 Y - 3
tCO,e/ m
FCyo.y total volume of transit natural gas transported through Ukraine in year “y”
(according to the Ministry of Fuel and Energy of Ukraine®®), bln m?;
PEcruy total amount of CO, that is released when transporting natural gas to end

consumers, tCO,.

44
Pty =7, *HC, *EF: e, *OXIDe,

HC, - total quantity of heat spent on transporting of natural gas through Ukraine, TJ.
(according to data from National inventory report of anthropogenic emissions by
sources and removals by sinks of greenhouse gases in Ukraine>®, Table 1 A(a)s3)’

EFe xoy - Carbon emission factor for natural gas combustion, t/T1J;

OXID - Carbon oxidation factor for natural gas combustion, relative units.

FF.y

Calculations are based on approved national data of the Ministry of Fuel and Energy of Ukraine and data
from the National inventory report of anthropogenic emissions by sources and removals by sinks of
greenhouse gases in Ukraine. Frequency of monitoring of data is annual. Detailed calculations are provided
in Supporting Document 1.3. (Excel file).

Table 30. Annual total volume transit natural gas transported through Ukraine in 2003-2010 (according to
the Ministry of Fuel and Energy of Ukraine®)

Total volume of transit natural gas transported through Ukraine m®of gas, FCyg,, bIn m’

2003

2004

2005

2006

2007

2008

2009

2010

129.3

137.1

101.9

128.5

115.2

109.9

95.2

98.6

*http://mpe.kmu.gov.ua/fuel/control/uk/publish/category?cat id=35081

$http://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/u
kr-2011-nir-08jun.zip

http://mpe.kmu.gov.ua/fuel/control/uk/publish/category?cat_id=35081
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Table 31. Total quantity of heat spent on transporting of natural gas through Ukraine in 2003-2011, TJ

(according to data from the National inventory report of anthropogenic emissions by sources and removals
by sinks of greenhouse gases in Ukraine®)

Total quantity of heat energy (obtained by natural gas combustion), necessary for transporting of
natural gas in gas distribution networks of Ukraine, TJ

2003

2004

2005

2006

2007

2008

2009

2010

171173

180 401

176 724

165 090

140 318

148 018

99 412

99 412

®thttp://unfccc.int/files/national reports/annex i ghg_inventories/national inventories submissions/application/zip/u
kr-2011-nir-08jun.zip
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