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\ SECTION A. General description of the project

\ A.l.  Title of the project:

Utilization of waste wood for steam production at “Uniplyt” Ltd Wood-working and Fibreboard plant
“Uniplyt” Ltd

Version 2

Date: 17 September 2009

A.2.  Description of the project:

Purpose of the project

The main project objective is a substituting of natural gas fired thermal generating installations (steam
boilers) at Wood-working and Fibreboard plant owned by Uniplyt Ltd company, by wood-fired boiler.
Shifting from natural gas to waste wood fuel will result in reducing of GHG emissions and increasing of
enterprise energy supply efficiency and safety. Installation of new equipment will increase plant
efficiency and help to reduce prime cost of produced fibreboard. Thermal energy (steam of required
parameters) will be consumed for technological needs of the plant.

Project concept

The main purpose of the project is substituting of natural-gas fired thermal generating installations
(steam boilers) by wood-fired boilers. It is envisaged the construction of new waste wood-fired boiler-
houses at Wood-working and Fiberboard plant located in Vygoda and at Veneer plant located in
Dzviniach village. Thermal energy (steam of required parameters) will be consumed for technological
needs of the plant.

Thermal capacity of steam generating unit that is going to be constructed at Vygoda plant is 13,300 kW
(steam output is 18 t/h) Steam parameters required by technology applied are following: steam pressure
is 20 bars, steam temperature is 250 °C. Steam output will be 18 tons/h of steam (including 12 tons/h for
fibreboard shop and 6 tons per/hour for milling shop).

Thermal capacity of the boiler to be installed at Dzviniach Veneer plant is 8,000 kW.

Schedule of reconstruction of existing gas-fired boiler-house into waste wood fired boiler-house at
Vygoda Woodworking Plant:

1. Equipment manufacturers tender — Till end of March 2007

Project design works, licensing, Environment Impact Assessment, etc, preliminary works —

February 2007 — March 2007

Preparation of place for new boiler to be installed at — foundation, flatting, etc — Till May 2007

Construction of new boiler-house, construction of new wood fuel storage — till April 2008

5. Supplying of equipment and installation of new wood-fired steam boiler by July 2007 — May
2008

6. Assembly and start-up works - till end of November 2008

7. Start of operation — February-March 2009

bl

The boiler at the veneer plant is expected to be commissioned in 2009.

All old boilers will be put out of operation but will be remained at the Enterprise and in the case of
unforeseen circumstances they could be used as a reserve.

Current project status is project design work for Dzviniach Plant and construction work for Vygoda
plant. Pre-feasibility study is completed. Determination of available waste wood amounts directly at site
and at Dzviniach Veneer plant and evaluations of possibilities to purchase required additional wood from
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local forestries is completed. In the nearest future equipment suppliers tender for Dzviniach plant will be
completed.

Risks during project implementation are minimal since only professional workers will implement the
project and operate new boiler-house. There are some risks concerning safety of additional waste wood
fuel supplies from local industrial companies and forest managing companies as well.

The number of employees at Vygoda Wood-working and Fibreboard plant in 2005 was 483, including 5
part-time employees and 478 full-time workers. In 2004 number of employees was 520 (15 part-time
workers and 505 full-time workers, and in 2003 — total number of employees was 534, including 13 part-
time employees and 521 full-time employees.

All employees at Vygoda and Dzviniach plants are well qualified and experienced. Regarding waste
wood utilization at new boiler-houses, new qualified individuals will be hired as well as old boiler house
operators will be reemployed to operate the new installation.

Expected results of the project

Annual revenue from new boiler-house operation is formed by avoiding of natural gas purchasing in the
case of project implementation and by obtaining of carbon credits In calculations it was assumed that all
ERUs money would be paid after ERUs delivering to the investor registry account (that means no down-
payment is required). In case of 10 Euro/t CO,. price the average annual revenue from credits selling is
316.4 thousand Euro.

Annual revenue from 13.3 MW+8MW boilers operation is 3.740 thousand EUR without carbon credits.
The revenue means costs saved from natural gas saving.

The project will have positive effect on global environment since consumption of fossil fuels will be
avoided. All projected energy requirements of new plant will be met via biomass energy carrier (waste
wood), which is a renewable energy source.

Comparing to natural gas combustion, the combustion of wood fuel will be “dirtier” and will require
installation of environmental equipment. Due to this fact, it is planned to install the system of inertial ash
catchers to each wood-fired boiler. Ash content in venting after such system is installed will not exceed
allowable concentrations. Also according Ukrainian environment standards it would be necessary to
install another chimney as dissemination of flue gases after new boiler-houses work is anticipated by the
way of new individual chimney construction. The height of chimney will be determined during design
stage. Besides, after new boiler-houses are constructed, the average region fuel consumption will
decrease, and accordingly, harmful substance ejection in atmosphere will be decreased also.

Expected economic effect of the project is considered to be rather positive than negative. The company
will have an independent thermal energy supply system, which will avoid natural gas purchase expenses.
One of the project goals is focused on waste wood management enhancement.

Social effect of the project will include new jobs at the Vygoda and Dzviniach plants. Energy equipment
producers, installation companies, and project organizations will have good business opportunities.
Ukrainian Veneer, fibreboard, woodworking market will have additional volumes of products both for
Ukrainian and foreign consumers. Money paid to local forest managing companies will be left in region
thus making local enterprise richer but will not go to natural distribution companies and finally to natural
gas exporting countries.

Project’s contribution to sustainable development is in switching primary energy carriers used for energy
production to the sustainable energy source — biomass. Saving millions of cubic meters of natural gas by
using wood waste as well as not bringing the wood to the landfill (as it was practiced in the past for many
years will contribute to smart growth of the region and its sustainable development.
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Project background information

Core business of the enterprise is producing of veneer fibreboard and also the all-round wood-working.
Company produces more than the half fibreboard manufactured in Ukraine (55%). The production is
exported to 14 countries including USA, Great Britain and Germany. Company owns to facilities: Wood-
working and Fibreboard plant at Vygoda village and Veneer plant at Dzviniach village of Ivano-
Frankivsk region. The company was awarded with “First Rate” sign for perfect quality of production and
services by national image program.

The enterprise represents an entire complex of pre-treatment, hulling, pressing, trimming and auxiliary
divisions with the developed infrastructure. The main facilities which ensure the work of the Fibreboard
plant are: chips pre-treatment shop, fibreboard production shop, fibreboard trimming shop, gas boiler
house, storehouses, electrical equipment shop. At the moment productivity of the fibreboard plant is
about 18 mill m* of boards per year. Second part of the enterprise is veneer production plant located in
Dzviniach village. The main facilities of the veneer plant are veneer production shop with a steaming
pool, debarker, huller, gas dryer, veneer jointer and hydraulic press, boiler house, chips storage and gas
boiler house. Both plants were commissioned in seventieth and boilers require substitution in the near
future.

The Enterprise purchases electric energy from power grid.

At the moment production capacity of Uniplyt is 18 mill m* of fibreboard and 14 000 m’ of veneer per
year.

The fibreboard plant has 5 operating gas-fired boilers for steam production — 3 boilers DKVR-10-39 and
2 boilers DE-25-14GM with nominal steam production 10 t/h and 25 t/h respectively. Years of
manufacture: boilers #1-3 DKVR-10-39 — 1987, 1989 and 1990, boilers #4-5 DE-25-14 GM — 1985.
Efficiency of the boilers: 89% for DKVR boilers and 93% for DE boilers.

Two gas-fired boilers E-2,5-0,9 are installed at the veneer plant. Nominal steam production of these
boilers is 2.5 t/h. Years of boilers’ commissioning — 1994 for boiler #1 and 1993 for boiler #2. Efficiency
of the boilers is 89%. (Please, see annex 4, technical caracteristics “Certificate on the quality of boiler
manufacture” for old boilers).

Boilers efficiency means gross efficiency , i.e. without loss for own needs.

The boilers were originally designed for gas combustion. The Enterprise regularly spends rather big
money to keep the boilers in working condition. (annex 4).

As old gas fired boilers use natural gas which is much more expensive than waste wood, the Uniplyt Ltd
developed a program of shifting from gas to waste wood fuel by means of reconstruction of energy
supply system:

2008-2009 — construction and commissioning of wood fired boiler in Vygoda village (18 t/h of steam)

2009-2010 — construction and commissioning of wood fired boiler in Dzviniach village (5 t/h of steam)

At first management of “Uniplyt” considered the possibility of installation of new wood fired boilers
instead of old gas fired boilers in 2005, but construction of new wood fired boilers was not profitable.
After receiving information from SEC Biomass about JI projects, management of “Uniplyt” began
thinking about the possibility to implement wood fired boilers utilizing the waste wood at the
Enterprise..Though new equipment is much more expensive than gas fired boilers, the Enterprise will be
able to sell ERUs to the credit buyer(s) and get additional finances for the project. In other case the
project is not financially attractive (see annex 2 — discounted payback period of the project without ERU
sales is more than 10 years). That is why “Uniplyt” finally decided to reconstruct its energy supply
system through realisation of JI project.
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Please indicate if the Party
Legal entity project participant involved
Party involved (as applicable) WISheS to be .
considered as project
participant (Yes/No)
Ukraine “Uniplyt” Ltd No
(Host Party)

1) “Uniplyt” Ltd

Core business of the Plant is wet production of fibreboards and veneer production. The enterprise is the
leading company in wet fibreboard production in Ukraine. “Uniplyt” produce 18 mill m? of fibreboard
per year, it makes up 55 % of total Ukrainian fibreboard production.

The veneer plant produces about 14 th. m’ of veneer annually. The enterprise implements new

technologies in veneer production which favour the increase of veneer sheets production and allow to
improve working conditions.

2) Scientific Engineering Centre “Biomass”

SEC Biomass is a consulting and engineering company established in January 1998 and at the moment
one of the leading companies in the field of energy production from biomass (wood, straw, manure,
municipal solid waste and other organic waste). Since 2004 SEC Biomass also has been rendering the
consultancy service in promoting and developing the JI projects in Ukraine. At the moment the number
of SEC Biomass employers accounts 24, including half of them working on JI projects in different
sectors.

A.4.  Technical description of the project:

A.4.1. Location of the project:

Ukraine

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

Ivano-Frankivsk region

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

Vygoda village, Dzviniach village

A.4.1.4. Detail of physical location, including information allowing the unique
identification of the project (maximum one page):
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Uniplyt fibreboard and veneer plants are located on the land plot of 25.22 hectares and owns the
developed infrastructure, consisting of steam boiler house, several connections to the technical and
potable water supply, sewage system etc. Additionally, the Plant has an access to the motorway that
ensures continuous and timely shipment of finished products and delivery of raw material.

BUH BELORUS

PN PRIPYAT D
S

VISTULA

POLAND

CHEREASY -

UKRAINE

) S ] =
= | SYMFEROPIL' 1
£y Ii O _/__,,; L y\n\k
50 0 50 100 150 miles 5 BLACK SEA i_-\ /; e
50 0 50 100 150 200 km. i o b

Figure 1 Ukraine, showing location of Uniplyt plants.

Fibreboard plant:
Geographical coordinates: 48°55” nl, 23°54” el
Address: Zavods’ka st. 4, Vygoda village, Dolyna district, Ivano-Frankivsk region, Ukraine

Veneer plant
Geographical coordinates: 48°45” nl, 24°25” el
Address: Stepanyaka st. 12, Dzviniach village, Bogorodchany district, Ivano-Frankivsk region, Ukraine
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A.4.2. Technology(ies) to be employed, or measures, operations or actions to be
implemented by the project:

The proposed project involves the reconstruction and modernization of heat supply at Uniplyt Ltd. After
the reconstruction heat supply at Uniplyt Ltd will be based mostly on combustion of biomass fuel —
waste wood chips. Thus there will be very little consumption of fossil fuel (natural gas as a reserve fuel).
Technical details of the project are shown in Annex 2.2.

The main purpose of the project is substituting of natural-gas fired thermal generating installations
(steam boilers) by wood-fired boilers. It is envisaged the construction of new waste wood-fired boiler-
houses at Wood-working and Fiberboard plant located in Vygoda and at Veneer plant located in
Dzviniach village. Thermal energy (steam of required parameters) will be consumed for technological
needs of the plant.

Thermal capacity of steam generating unit that is going to be constructed at Vygoda plant is 13,300 kW
(steam output is 18 t/h) Steam parameters required by technology applied are following: steam pressure
is 20 bars, steam temperature is 250 °C. Steam output will be 18 tons/h of steam (including 12 tons/h for
fibreboard shop and 6 tons per/hour for milling shop).

Thermal capacity of the boiler to be installed at Dzviniach Veneer plant is 8,000 kW.
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Presently the Fibreboard plant of the Enterprise has three old gas fired boilers (and two reserve gas fired
boilers) and purchases electricity from power grid. The veneer plant has one gas fired boiler in operation
and one gas fired boiler as a reserve.

Within the project boundaries three old gas fired boilers from the fibreboard plant will be put out of
operation. One new boiler (N1 — Vynke) for combustion of waste wood will be installed at the fibreboard
plant in Vygoda village. Also one waste wood fired boiler (N2) will be installed instead of old gas fired
boilers at Dzviniach veneer plant. The boiler N1 will consume almost twice as much waste wood than it
is available at the both plants. The missing waste wood fuel will be purchased from furniture plants and
other neighbouring woodworking enterprises. Two gas fired boiler (N3 and N4 — DKVR10/39) at
Vygoda fibreboard plant and one gas fired boiler (N5 — E-2.5/0.9) at Dzviniach veneer plant will work as
reserve boilers. Natural gas fired boilers N3,4,5 are only for the case of unforeseen or unexpected
situation (emergency at the Enterprise that leads to unexpected absence or lack of waste wood for the
period more than 12 hours).

Annual amount of heat produced will be about 112000 Gceal/a at fibreboard plant and about 75000 Geal/a
at veneer plant (see Annex 2.2).
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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

sectoral policies and circumstances:

On the whole, reduction of GHG emissions under the project will take place due to reduction of natural
gas consumption comparing to baseline scenario due to using of CO, neutral fuel (waste wood) to cover
the heat demands of the Enterprise.

As a result of the project first stage implementation (instalation of one steam wood fired boiler at
fibreboard plant) in 2008 the CO, emissions due to natural gas consumption will be reduced. After the
implementation of the second project stage (installation of wood fired boiler at veneer plnt) the CO,
emission reduction from the above mentioned sources will be increased.

Without the project the heat (steam for the technological needs) demand of the Enterprise would be
covered by the steam produced at the gas fired steam boilers. Existing boilers will be used for this
purpose. In such case all the waste wood produced at the Enterprise would be dumped at the area of the
Enterprise and decomposed in aerobic conditions causing the considerable methane emissions into the
atmosphere. After the new boilers are put into operation, the Enterprise will be able to cover all its heat
demand by the steam produced from the waste wood at the new boilers.

The CO, emission reduction after the proposed project implementation will mainly have place as the CO,
emissions from waste wood burning are climatically neutral and therefore are considered to be zero. N,O
emission from burning of waste wood at the boilers is not included into account as it is negligibly small
compared to CO, emissions.

e Without the project, the specified above reduction of GHG emissions would not be achieved,
since the Enterprise would be used gas-fired boilers to cover its heat demand.

The ex ante emissions reductions are estimated to be 175,881 tonnes CO , — equivalent for commitment
period 2008-2012 or approximately 35,176 tonnes CO ,— equivalent annually. Note that actual emissions
reductions will be based on monitored data and may differ from this estimate.

Years
Length of the crediting period 5 years (2008-2012)
Year Estimate of annual emission reductions in
tonnes of CO, equivalent
2008 4954.3
2009 37584.3
2010 444474
2011 44447 .4
2012 44447 .4
Total estimated emission reductions over the crediting 175880
period (tonnes of CO, equivalent )
Annual average of estimated emission reductions over the 35176
crediting period (tonnes of CO, equivalent )

\ A.5.  Project approval by the Parties involved:
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SECTION B. Baseline

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

The baseline scenario stipulates the continuation of existent gas fired boilers operation. In such case the
heat demand of the Enterprise is covered by the combustion of natural gas at the new boiler(s), the power
required for the new gas boiler(s) operation and to cover the Enterprise own technological needs is
purchased from the outside national power grid, and the waste wood is dumped at the landfill at the
project site.

Referencing of the approved baseline and monitoring methodology. Justification of the baseline
chosen is performed according to the Approved baseline and monitoring methodology AM0036 “Fuel
switch from fossil fuels to biomass residues in boilers for heat generation”, version 2.1 (hereinafter
AMO0036, URL: http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html). This
methodology is the most suitable of the methodologies approved for Clean Development Mechanism
(CDM) projects.

Justification of the choice of methodology and why it is applicable to the project. As it is mentioned
in the AMO0036, it is applicable to project activities that switch from use of fossil fuels to biomass
residues, in existing and, where applicable new, boilers. Among the possible project activities that may
be considered under the AMO0036, there is one that exactly fits to the proposed project:

Replacement of existing boilers. The project activity involves the replacement of (an) existing boiler(s)
by new boiler(s) that fire(s) mainly or solely biomass residues (some fossil fuels may be co-fired). The
replacement shall (a) enable the use of biomass residues or (b) enable an increase in the use of biomass
residues beyond historical levels, which would not be technically possible in any of the existing boilers
without a retrofit or replacement of the boilers.

The Table B-1 below explains the reason why the AM0036 can be applied to the proposed project:

Table B-1 Comparison of proposed project activities with applicability of the methodology AM0036

AMO0036 Applicability (p.3) Does the project activity meet the applicability
requirement (Yes) or not (No)

The heat generated in the boiler(s) is Yes. The heat generated in boilers is used for steam

[J Not used for power generation; or production only. Power for own needs of the

[ If power is generated with heat from the boilers, | Enterprise is purchased from power grid.
it is not increased as a result of the project activity,
ie,

a) site, the power generation capacity installed
remains unchanged due to the implementation of
the project activity and this power generation
capacity is maintained at the pre-project level
throughout the crediting perio; and

b) the annual power generation during the crediting
period is not more than 10% larger than the

highest annual power generation in the most recent
three years prior to the implementation of

the project activity.

The use of biomass residues or increasing the use | Yes. The project activity meets the applicability

of biomass residues beyond historical levels is requirement because of necessity of significant
technically not possible at the project site without a | capital investments in replacement of existing
significant capital investment in boilers.

[J Either the retrofit or replacements of existing
boilers or the installation of new boilers;

[J Or in a new dedicated biomass supply chain
established for the purpose of the project (e.g.
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collecting and cleaning contaminated new sources
of biomass residues that could otherwise not be
used for energy purposes).

Existing boilers at the project site have used no
biomass or have used only biomass residues (but
no other type of biomass) for heat generation
during the most recent three years2 prior to the
implementation of the project activity.

Yes. Existing boilers at both bibreboard and veneer
plants use only natural gas as a fuel.

No biomass types other than biomass residues, as
defined above, are used in the boiler(s) during the
crediting period (some fossil fuels may be co-
fired);

Yes. Only waste wood from veneer and fibreboard
production will be used as onw fuel sources. The
purchased fuel is also biomass residues from
furniture manufacuties.

For projects that use biomass residues from a
production process (e.g. production of sugar or
wood panel boards), the implementation of the
project shall not result in an increase of the
processing capacity of raw input (e.g. sugar, rice,
logs, etc.) or in other substantial changes (e.g.
product change) in this process;

Yes. The implementation of the project will not
result in an increase of process capacity.
Productivity growth may be achieved only as a
result of technological process upgrading.

The biomass residues used at the project site, site
where the project activity is implemented, should
not be stored for more than one year;

Yes. At the moment the part of biomass residues is
selled to other enterprises and population, so
biomass storage during long period is ruled out.
After the project implementation amount of
biomass residues won’t be enough for enterprise
needs, so long-term storage in this case is ruled out
too.

No significant energy quantities, except from
transportation or mechanical treatment of the
biomass residues, are required to prepare the
biomass residues for fuel combustion, i.e. projects
that process the biomass residues prior to
combustion (e.g. esterification of waste oils) are
not eligible under this methodology.

Yes. The biomass residues treatment is not
necessary.

The biomass residues are directly generated at the
project site or transported to the project site by
trucks.

Yes. The most part of waste wood will be
generated at the project site, and some quantity will
be delivered to the site by trucks.

In case of project activities that involve the
replacement or retrofit of existing boiler(s), all
boiler(s) existing at the project site prior to the
implementation of the project activity should be
able to operate until the end of the crediting period
without any retrofitting or replacement, i.e. the
remaining technical lifetime of each existing boiler
should at the start of the crediting period be larger
than the duration of the crediting period (7 or 10
years as applicable). For the purpose of
demonstrating this applicability condition, project
participants should determine and document the
typical average technical lifetime of boilers in the

country and sector in a conservative manner, taking

into account common practices in the sector and
country. This may be done based on industry

Yes. All the boilers were installed not long ago
(1989 — new boilers at fibreboard plant, 2000 —
used boilers at veneer plant). Moreover, not all the
boilers are in operation at both plants, so there is a
potential of boilers operation without any
retrofitting or replacement.
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surveys, statistics, technical literature, historical
replacement records of boilers in the company, etc.
The age of the existing boiler(s) and the average
technical lifetime of boilers in the country and
sector should be documented in the CDM-PDD.

According to the 9" point of the applicability the remaining lifetime must be indicated.
All the gas fired boilers have certificates on the boilers quality and must pass an examinations
periodically. Results of the last examination are presented in the table below:

Table B-2 — Results of gas fired boilers examination

# Boiler type Date of examination | Comments Date of next

examination
1 DE-25/14 20.03.08 Technical state | 20.03.09

of the boiler
allows further
operation

2 DE-25/14 24.04.08 -II- 24.04.10
3 DKVR 10-39 19.11.07 -|I- 14.06.11
4 DKVR 10-39 27.11.07 -|I- 26.11.11
5 DKVR 10-39 11.12.07 -|I- 11.12.11

Taking into consideration the fact that only 3 boilers are in operation at the same time, it is expected that
at least three boilers are able to stay in operation till the end of 2012.

In practice average lifetime of gas fired boilers is 25 years and more. It is confirmed by different GOSTs
and technical specifications.

Limit lifetime — is an operation life, determined by operating documents, after its expiration the boiler
operation must be stopped. Limit lifetime of the boiler must be indicated in GOST or in technical
specification for boiler manufacturing or ti design documents. If limit lifetime of the boiler is not
indicated in GOST, technical specification of design documents, it should be admitted in accordance with
a following table:

Limit lifetime of boilers:

Limit
N Boilers characteristics lifetime, | Comments
years
1 [Stationary steam boilers with steam capacity less than 4 t/h (P<0,9MPa). 20 GOSngg 193-
) Stationary steam oil and gas fired boilers type E with steam capacity 35, 30
50, 75, 100, 160 t/h.
Stationary steam boilers with steam capacity from 4 till 230 t/h (P<4,0
MPa) 20 GOST
3 | = Water-tube boilers with steam capacity up to 35 t/h 30 24005-80
. Water-tube boilers with steam capacity from 35 up to 230 t/h 20
. Gas-tube and fire-tube boilers
4 Stationary steam boilers with steam capacity up to 300 t/h (4.0 ég 0 GOST
MPa<P<10.0 MPa) th.h.) 28269-89
s Stfltlonarcyaht(i;w;ter boilers with heat productivity up to 100 kW: 75 GOST
SO 15 20548-93
. Steel
6 Stationary hot-water boilers: water-tube, gas-tube and fire-tube with heat 15

productivity from 100 kW till 30 MW
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Stationary hot-water boilers — water-tube and gas-tube with heat

/ productivity more than 30 MW 20
8 [Portable steam and hot-water boilers 12
9 Boilers for converter gas cooling 8
10 Heat-recovery boilers 20
11 Heat-recovery boilers for hydrosulphuric gas combustion 8
Self-contained cast-iron economizers:
. 12
12 | = Running on mazut and coke gas
. 25
. Running on natural gas or blast-furnace gas
Self-contained steel economizers:
. 8
13 | = Running on mazut and coke gas
. 16
" Running on natural gas or blast-furnace gas

(Source: http://www.chetc.org.ua/ua/Pr_Poslug TD 1.shtml - information provided by technical
examining centre)

On the basis of above-mentioned information all the boilers can be kept in operation till the end of 2012.

According to the AM0036 procedure for the selection of the most plausible baseline scenario should
include separate determinations of (1) what would happen to the biomass residues (waste wood) in the
absence of the proposed project activity, and (2) how the heat would be generated in the absence of the
proposed project activity. So it is necessary to identify most realistic and credible alternatives for heat
generation and waste wood treatment separately and using the steps 2 and/or 3 of the latest approved
version of the “Tool for the determination and assessment of additionality” (URL:
http://cdm.unfccc.int/methodologies/PAmethodologies/AdditionalityTools/Additionality tool.pdf )  to
assess which of identified alternatives should be excluded from the further consideration.

For the heat generation the following realistic and credible alternatives were selected by project
participants:

e (HI) The proposed project activity not undertaken as JI project (installation of two wood fired
boilers of 18 t/h at the fibreboard plant and 4 t/h at the veneer plant of total steam output).

e (H2) The generation of heat in the existing steam boilers using only fossil fuels (continuing of
existent situation).

e (H3) Installation of CHP plant for heat production and displacement of power consumption from
the power grid.

e The alternative (H6) is not considered because the old gas fired boilers have not exceeded their
lifetime and installation of new gas fired equipment is not reasonable at the moment. Economical
indexes for such scenario are indicated in Annex 2.

For the use of biomass residues (waste wood) the following alternatives are considered to be the most
realistic and credible:

e (Bl) The waste wood is dumped or left to decay under the mainly aerobic conditions. This
applies, for example, to dumping and decay of wood residues on fields.

e (B2) The waste wood is dumped of left to decay under clearly anaerobic conditions (this applies,
for example, to deep landfills with more than 5 meters).

e (B3) The waste is burnt in an uncontrolled manner without utilizing it for energy purposes.

e (B4) The biomass residues are sold to other consumers (to the population in our case) and the
predominant use of the biomass residues in the region/country is for energy purposes (heat
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generation)

e (B5) The biomass residues are used as feedstock in a process (e.g. in the pulp and paper industry)
e (B6) The waste wood is used for combined heat and power production at site.

e (B7) The waste wood is used for heat generation at the project site.

e (B8) The waste wood is used for biofuels production (e.g. pellets).

Also it should be admitted that the project is distinguished by the fact that at present, that construction
works are partly completed. The possibility of realization of the proposed project with JI component was
being considering by the project owner during 2005, thus the assessment of identified alternatives in this
PDD is made taking into account the market and policy conditions of 2005.

Consistency of waste wood alternatives with mandatory laws and regulations:

The alternatives (B1) and (B3) do not meet the Ukrainian regulation standards regarding the waste
management (the Low # 3073-III from 07.03.2002). It is prohibited in Ukraine to burn the waste in
uncontrolled manner and to leave the wastes at the open conditions (like at the fields). In accordance with
the Low wastes burial is forbidden if any technology for its utilization exists in Ukraine (article 33 of the
Low). Waste wood must be utilized for energy purposes in this case. Thus alternative that envisages the
uncontrolled burning of waste wood and dumping of wood under aerobic conditions must be excluded
from the further consideration. However, in practice there are no enough consumers for waste wood in a
region. It is caused by widespread use of old coal and natural gas fired boilers and absence of wood fired
equipment. In such conditions the woodworking enterprises of the region must sell the wood wastes or
even give free of charge to the population. The wastes wood utilization is a bottle-neck in Ukraine. A
fibreboard enterprise was stopped in 2001 because of problem of waste wood utilization
(http://www.nature.org.ua/volun/02_5.htm). The woodworking enterprise “Apogey” was forfeited for
using of 0.8 ha of agricultural lands for waste wood landfill (http://uzhgorod.net.ua/news/31032). But
total amount of sold wastes is less than total quantity of waste wood generated at the enterprise. In the
majority of cases the enterprises prefer to collect the wastes at site, but not to burn in uncontrolled
manner. Several letters from the other woodworking enterprises of Ivano-Frankivsk region approve that
waste wood utilization is not typical for Ukraine and the enterprises should break the abovementioned
low on waste management (see approval letters in Annex 5). On the assumption of the fact that the
alternative B1 is the common practice in the region, this alternative can’t be excluded from the list of
alternatives.

The alternative B2 does not meet the Ukrainian legislation (the Low # 3073-III from 07.03.2002) so it
must be excluded from consideration.

The other alternatives meet Ukrainian standards.

Formation of the “combined alternatives” from the separate alternatives presented above

The alternative (B3) is unlikely from the poin of view of environmental protection and economical
considerations (at the moment the enterprise shouldn’t pay for waste wood removal and obtain some
profit from waste wood selling to the population and other enterprises).

The alternative (B8) is not profitable because of absence of biofuels market in Ukraine.

The alternative (H6) is not considered because the old gas fired boilers have not exceeded their lifetime
and installation of new gas fired equipment is not reasonable at the moment.

Determination of “how the heat would be generated in the absence of proposed project activity” is
presented below.

(H1) - the proposed project activity not undertaken as JI stipulates the construction of wood fired boiler
of 18 t/h of steam at the fibreboard plant and 4 t/h of steam at the veneer plant. This alternative
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corresponds to alternative (B7) — when the wood waste is used for heat production at the project site. So
we have the combined alternative (A1)=(H1)+(B7)

(H2) - The generation of heat in the existing steam boilers using only fossil fuels (continuing of existent
situation). It is the most realistic scenario because doesn’t require any investments. This alternative can
be combined with the alternatives for waste wood use (B1, B4, B5). However according to the
methodology only one scenario which results to the lowest emissions could be used for such
combination. In this case we use B1 alternative. So the combined alternative is (A2)=(H2)+(B1).

(H3) — The generation of heat and power in new CHP plants using waste wood as a fuel. The electricity
produced will cover own demands of the enterprise and allow to avoid power purchase from national
power grid. This alternative can be combined with the alternative for waste wood use (B6). So the
combined alternative is (A3)=(H3)+(B6)

The justification of chosen baseline is presented in the sub-chapter B.2

As it mentioned above the baseline scenario is the “combined alternative” A2. The project activity
involves the installation of new wood fired boilers at a site. In the absence of the project the heat for the
enterprise demands would be produced by gas fired steam boilers. The wood waste wood in the absence
of the project be dumped under aerobic conditions (see also B.2).

The key factors determining GHG emissions both in the baseline and in the project scenario have been
singled out. These factors are as follows:

e Volume of waste wood generated at the Uniplyt enterprise.
e Heat consumption by the enterprise.
e Amount of fossil fuels combusted.

e Amount of waste wood dumped.

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

In the baseline scenario (without JI project) the old boilers are continue work in previous mode. All
generated wood waste is disposed at the landfill and sold to other enterprises and population. Natural gas
is widely used in Ukraine for energy production.

Due to the methodology realistic and credible alternatives should be separately determined regarding:
* what would happen to the biomass residues in the absence of the project activity; and
* how the heat would be generated in the absence of the project activity.

In our case, in baseline scenario, if the project scenario will not occur, we would have following
situation:

1. For heat generation the most realistic and credible alternative is: H2 — the generation of heat in an
existing steam boilers using only fossil fuels (natural gas).

2. For biomass residue the most realistic alternatives areB1, B4 and BS - the waste wood is
dumped or left to decay under the mainly aerobic conditions and partly sold to other enterprises. This
applies, for example, to dumping and decay of wood residues on fields.

Gas fired boilers are rather new and their replacement is not required.

In baseline scenario there are two sources of greenhouses gases emissions:

1. Emission due to natural gas combustion by operational gas fired boiler during the period of wood
processing by the Enterprise — 30167 tons of CO,e per year.

2. Emission due to waste wood decay at the landfill — on average 2008 tons of CO,e per year.

Annual baseline emission approximate 38249 tons of CO2e per year
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Total baseline scenario emission for the period 2008-2012 is estimated at 191 247 tons of COse.

In the project scenario all five old gas fired boilers will be replaced by two new boilers — one boiler at the
fibreboard plant and one boiler at the veneer plant. These boilers will consume all the wood residues of
the enterprise and approximately the same amount of wood residues from the nearest furniture
production plants.

The biomass residue (waste wood) is an only fuel for these two operational boilers. Two gas boilers at
the fibreboard plant and one gas fired boiler at the veneer plant will be kept as reserve boilers for the
cases of unforeseen situations at the Enterprise (e.g. unexpected absence or lack of waste wood for the
period more than 12 hours).

The following analysis shows why the emissions in the baseline scenario would likely exceed the
emissions in project scenario. First, for heat needs in baseline scenario natural gas is used, and in project
scenario all needs in heat are covered by new boilers using biomass residue as a fuel. Also in baseline
scenario the biomass residues are dumped under aerobic conditions at landfill, what leads to CHy
emissions, or sold to other enterprises or population to be burnt in nonspecialized boilers and it may
cause significant athmosphere pollution.

Reduction of CO,e by Jl project in comparison with baseline scenario.

1. Total replacement of natural gas combustion by biomass (waste wood) combustion.
2. No waste wood will be disposed of at the landfill. The capacity of two boilers is enough to ensure that
the all produced wood residues will be burnt.

Project additionality

Application of additionality test to the project

The baseline methodology indicates ““Project participants should use the latest approved version of the “tool
for demonstration and assessment of additionality”
(http://cdm.unfccc.int/methodologies/PAmethodologies/AdditionalityTools/Additionality tool.pdf’),
consistent with the guidance provided above on the selection of the most plausible baseline scenario.

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

Sub-step la. Define alternatives to the project activity:

The identification of the most realistic and credible alternatives for heat generation and waste wood use
is presented in the section B.1 and the formation of “combined alternatives” is presented there as well.
Below the short description of the alternatives is presented.

Alternative Al

In the Alternative Al three gas fired boilers at the fibreboard plant and one gas fired boilers at the veneer
plant are put out of operation. The rest of the existent boilers are kept in operation as reserve boilers.
Instead of decommissioned gas fired boilers two waste wood fired boilers (one boiler at each site) are put
into operation. The capacity of the boiler to be installed at the fibreboard plant is 13.3 MWy, and capacity
of the boiler to be installed at the veneer plant is 8 MWy,. Thermal capacity of the wood fired boilers will
cover all heat demand of the enterprise. Also all amount of waste wood generated is used at the boilers.
The proposed project activity not undertaken as JI project.

Alternative A2

In the alternative A2 the old gas fired steam boilers are kept into operation at both sites of the enterprise.
It allows to supply the enterprise with necessary volume of steam without any additional investments.
Moreover there is no necessary to build waste wood storage, because the most part of residues is sold.

Alternative A3
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In the alternative A3 scenario the new CHP plants are installed instead of the old gas fired boilers. New
CHP plants use waste wood as a fuel. Produced steam and power will cover all own needs of the
enterprise. Waste wood use allows to solve the problem of waste wood utilization. However this
alternative is too expensive because of low electricity cost and high cost of steam turbine installation.

But first of all it is necessary to determine what would happen with the generated waste wood if it was
not combusted at the boiler(s). According to the AM0036 the following alternatives of waste wood use
should be considered: (B1) the wood is dumped under mainly aerobic conditions; (B2) the waste wood is
dumped under clearly anaerobic conditions; (B3) the waste is burnt in an uncontrolled manner without
utilizing it for energy purposes; (B4, B5) the waste wood is sold in order to be utilized for power and/or
heat generation at other boilers/plants or by population; (B8) the waste wood is used for biofuels
production (e.g. pellets).

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

Alternative 1 is in compliance with all mandatory applicable legal regulatory requirements (at the
moment all the permissions for project realization are obtained and the project is already started).

Alternative 2 is not in compliance with all mandatory applicable legal regulatory requirements. This
alternative assumes waste wood decay under aerobic conditions. Such waste wood treatment is typical
for woodworking enterprises of the regin because of absence of waste wood utilization facilities.
Ukrainian legislation does not allow waste wood removal to the municipal landfills. Amount of wastes
which are purchased by population and other enterprises as a raw materials is not considerable. In such
conditions a lot of enterprises have problems with wood wastes utilization and must collect wastes at site.
It should be admitted that the alternative 2 represents rather widespread approach which the most of
industrial Ukrainian enterprises have already realized at their sites. The natural gas is the most
widespread and easy to utilize fuel in Ukraine. The heat generating installations using the natural gas
emit fewer pollutants into the atmosphere than any other technologies. In such case the Uniplyt has no
any problems with construction of waste wood storage and shouldn’t obtain any permits for waste wood
collection at site.

Alternative A3

In the Alternative A3 the old outdated gas fired steam boilers are put out of operation. Instead of them
new CHP plants using the waste wood are constructed. The CHP plants capacity are 2.4 MW+13.3
MW, for the fibreboard plant and 1.45 MW +8 MWy, for the veneer plant. CHP plant covers all heat
demand of the Enterprise, all CHP plant electricity own needs, while the surplus produced electricity
partly covers the Enterprise electricity demand and thus reducing the consumption of electricity from the
grid. All amount of waste wood generated is utilized by the CHP plant.

In 2005, “Uniplyt” Ltd started intensive cooperation with SEC Biomass (consultant, that developed the
PDD and facilitated the determination). But at the moment “Uniplyt” Ltd consider the different
companies as the potential buyers.

Step 2 Investment analysis

To determine whether the proposed project activity is not the most economically or financially attractive
or economically or financially feasible without the revenue from the sale of certified emission reductions,
the investment analysis was conducted.

Sub-step 2a. Determine appropriate analysis method

Project participants decide to apply the investment comparison analysis (Option II). This project
envisages obtaining revenue from the heat sales and gas displacement in addition to ERUs sales.
Therefore, simple cost analysis (Option I) cannot be applied, this means that either investment
comparison analysis (Option II) or benchmark analysis (Option III) should be conducted.

Sub-step 2b. — Option I1. Apply investment comparison analysis
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The Net present value of the project (NPV), as a suitable financial indicator for the proposed activity not
being registered as JI and for the Alternative 2 were calculated. All relevant data required for such
calculations (like investment costs, operating costs, revenues, economical tariffs assumptions, etc.) and
the calculations themselves are presented in the Annex 2.2 It should be admitted that calculations were
made for the case of decision making (2006 year) tariffs. The results of the investment comparison
analysis taking into account present tariffs are presented in the Table B.1 below:

Table B.1a - Investment comparison analysis for 2006 tariffs

Project type Discount | NPV*, IRR, % Simple Discounted
rate,% EURO payback payback
period, years | period,
years
Alternative 2| 9% - - - -

(baseline  scenario
with  gas fired
boilers)

Alternative 9% -1 650 046 | 6.1% 8.3 >10
scenario 3 (CHP
plant construction)

Proposed project | 9% -5642 598 | -5,2% >10 >10
with ERUs sales
(Alternative 1)

Current prices, tariffs, currency
exchange (2006)

EURO
Currency exchange 7.36
UAH EURO
Waste wood price 80.0 | UAH/m3 10.87 | Euro/m3
Heat supply tariff 0.0 | UAH/Gcal 0.00 | Euro/Gcal
Natural gas tariff 657.6 | UAH/1000 89.35 | Euro/1000
m3 m3
ERU price 73.6 | UAH/t 10.00 | Euro/t CO2
Cc0o2
Power tariff for industrial consumers 194.3 | UAH/MWh 26.40 | Euro/MWh

e * - NPV value is calculated for the period of 2008-2027years.
e All calculations of economical indexes made in the Excel tables attached to the Annex 2.2.

However for decision making the Enterprise used forecated growth of prices and tariffs. In this case all
the indexes become less attractive:
Table B.1a - Investment analysis including tarrifs growth

Project type Discount | NPV*, IRR, % Simple Discounted
rate,% EURO payback payback
period, years | period,
years
Proposed project | 9% -10 602 654 | - >10 >10
with ERUs sales
(Alternative 1)
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Waste wood price is based on the commercial offers of the nearest wood working enterprises (see
Annex 6.). Natural gas costs were given by the financial department of the Enterprise. Discount rate 9%
were assumed based on relative data of financial web-site www.finance.ua.

All investment costs for fibreboard plant were assumed on the base of business plan data given by the
Enterprise:

Investment costs

Item Euro UAH
Steam wood fired boiler produced by "Vyncke" company,

Belgium:Operating pressure - 20 bar, heat production - 12300 kW,

outlet steam pressure - 20 bar, superheated steam temperature - 250

C. 1880 095 13 837 500
Design work 81522 600 000
Frontlift 112 092 825 000
Import of additional equipment and services 112 092 825 000
Construction works 30 978 228 000
Mobilization of the site 34 511 254 000
Materials 495 924 3 650 000
Mounting of the main buildings and process equipment 559 783 4 120 000
Foundation building 269 022 1980 000
Fire-fighting equipment 62 500 460 000
Other works 552 989 4070 000
Precommissioning 54 348 400 000
Mounting 40 761 300 000
VAT 446 114 3 283 400
Total 4732731 34 832 900

Financial indicators were calculated for 20-year period (project lifetime). It is minimum period regarding
the Guidance on the Assessment of Investment Analysis and maximum remaining lifetime of the boilers
taking into consideration the fact that the boilers were manufactured about 20 years ago.

Such financial indicators as NPV, IRR and payback period can’t be calculated for the baseline scenario
because of absence of investment costs. So, the levelised prime cost of thermal energy was chosen for the
comparison of financial appeal. Comparison of specific prime costs of thermal energy for baseline and
project scenarios is shown in table B2:

Table B2 — Comparison of levelized prime costs of thermal energy

Prime cost of thermal
energy produced at:

e QGas fired 26.9
boilers
e Waste wood 30.1

fired boilers

According to the table B2 specific cost of thermal energy produced at wood fired boilers is hihger then
cost of energy produced at existent equipment. This fact is explained due to large investments and great
amortization assesments during this period. The calculations were made for all lifetime of the project

So from the conducting of comparison investment analysis it is obvious that the proposed project activity
not registered as JI cannot be considered as the most financially attractive.
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Sub-step 2b — Option I11. Benchmark analysis:

Benchmark analysis was chosen for this sub-step. The most appropriate financial indicator for any
investment project is internal rate of return (IRR). The IRR is a key indicator for project investor. It can
be influenced by perceived technical and/or political risks and by the cost of money. The IRR must
exceed at least host country’s discount rate in order for the project to be suitable (appropriate) for the
investments. However the boiler house is not profitable and IRR can’t be calculated for 20-year period.
So the one possible indexes in such case are NPV of the project. Proposed project Without ERUs sales
project has the NPV=-11.4 mill.Euro. With ERUs sales, the NPV of the proposed project reaches the
value of NPV ==-10.6 mill.Euro. The value of IRR=-11.4mill looks not attractive for potential investors
comparing with a value -10.6 mill. The value of NPV ==-10.6 mill.Euro for proposed project with ERUs
sales is much more financially attractive for making decision to invest into the proposed project.

The financial indicators of the Alternative scenario 3 are lower than for the project without ERU sales
and the prime cost of thermal energy is much higher than for the Alternative 2, so this alternative won’t
be considered as the baseline scenario beceuse it is not economically attractive for the potential investors.
Resuming all calculations it can be clearly define that without registering proposed project as JI one and
getting possibility of ERUs sales, the project is not financially attractive and baseline scenario
(continuation of gas fired boilers operating) would be implemented.

Step 3.Barrier analysis

Additionality of the proposed project can be also proven by applying barriers analysis. These barriers are
quite obvious and can be summarized as follows:

a) legal-administrative barriers

* Free of charge placement of biomass residues at a project site;

* Absence of the system of state control over formation and utilization of biomass residues;

* Imperfection of the state tariff policy for heat and power;

*There are no restrictions on CO, emissions for enterprises in Ukraine; no such restrictions are expected
to be introduced;

* There are all the required permissions for operating the equipment, including those of the ecological
nature, approved by the relevant supervisory bodies;

b) investment barriers

« High cost of imported equipment with delivery costs and custom duties taken into account, the total
project capital expenditure make EUR 8 580 thousand;

- Absence of adequate sources of project funding available for the Enterprise;

» The project implementation required rather risky financial investments which included both the
Enterprise equity and loans.

.c) technological barriers
- Absence of experience of operating facilities for biomass utilization at the enterprise.

Comparative low tariffs for electricity purchase from the grid does not exert influence on the alternatives
1 and 2. But in the case of the Alternative 3 implementation the Enterprise sould install rather expensive
equipment for electricity production at site and will get very low revenue from substitution of electricity
purchased from the grid because of low power tariffs.

The absence of experience of operating facilities for power generation at the Enterprise would make it
very difficult to properly operate the new installation in the case of Alternative 3 implementation. In such
case the risk of unexpected stoppages and increasing of downtime is considerably raises. This may lead
in turn to the additional expenses due to supplement power purchasing from the grid. So this barrier is
considered significant and would prevent the realization of alternative 3.
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The risk of irregular waste wood supply to the Enterprise is high enough. Such cases can lead to the
boiler cutoff and to the interruption of steam supply to the main production facilities of the Enterprise.
This barrier would prevent the alternatives 1 and 3. As concerns the alternative 2, gas fired boilers are the
most reliable in Ukraine at the moment from the point of view of fuel supply.

The cost of wood fired boilers installation is very high, because there are no wood fired boilers
production in Ukraine with required steam productivity and exported equipment is too expensive.
Moreover, the steam turbine installation for electricity production at site increase investment costs
approximately twice. This is a significant barrier for implementation of the alternatives 1 and 3.

So the barrier analysis shows that only alternative 2 does not face any listed above barriers and thus
should be considered as a baseline scenario.

The barriers related to the alternative 1 (which represents the proposed project activity but not registered
as JI) would either impossible or inexpedient to overcome under the normal circumstances. It only made
sense to overcome the aforesaid barriers with potential possibility to participate in the Kyoto Protocol
mechanism. Therefore the final decision on the project implementation was adopted taking into account a
potential possibility to cover part of the costs and to offset risks through the sales the generated ERUs.

These barriers would be either impossible or inexpedient to overcome under the normal circumstances. It
only made sense to overcome the aforesaid barriers with potential possibility to participate in the Kyoto
Protocol mechanisms.

Therefore, the decision on the project implementation was largely made with taking into account a
potential possibility to cover part of the costs and to offset risks through sales of the achieved ERUs.

Step 4. Common practice analysis

There is no serial production of waste wood fired boilers in Ukraine. Each boiler is specially designed
and manufactured for certain enterprise. Because of that fact the construction and production of the wood
fired boilers are considerably expensive in comparison with gas fired boilers, which are produced as
serial equipment. Combustion of wood for heat generation is not widely applied in Ukraine yet. As usual
woodworking plants dispose of waste wood at the landfill or combust it in boilers originally designed for
other kinds of fuel, or sale waste wood to the population and other enterprises. Examples of Ukrainian
enterprises which combust waste wood for heat production are uncommon.

For an investor such project is much more expensive and has higher risks in comparison with baseline
scenario. Realization of the project as a JI project with sales of ERUs makes it more attractive for a
potential investor, decreases project risks and improves apparently its financial showings.

Taking into account all facts mentioned above proposed project is additional.

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

The proposed JI project boundary include operation of new equipment for heat production at the
Enterprise (two waste wood fired boilers) — from fuel supply to the boilers to steam exit from the
equipment. The only fuel for the boilers is wood. Natural gas is used only as reserve fuel for reserve
boilers for the case of unforeseen or unexpected situation (emergency at the Enterprise that leads to
unexpected absence or lack of waste wood for the period more than 12 hours). The process of
woodworking and generation of waste wood as well as process of consumption of energy by the
Enterprise are beyond the project boundaries. The project envisages that heat generated by the boilers
will be used only for own needs of the Enterprise demands. Graphically the project boundary is presented
on the figure below.
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Figure 3. Graphical representation of the JI project boundary.

In project scenario following emission sources are considered:

- Methane emissions from biomass residues combustion at new boiler are taken into
consideration as a conservative approach;

- CO, emissions from transportation of biomass residues to the project site;
- CO, emisions from on-site electricity consumption.

Such elements as connection to natural gas supply and additional waste wood production at furniture
plant and electricity consumption from the national grid are closely connected with the project but are not
included directly in its boundary. These elements allow to connect the project scenario with baseline
scenario and to compare them. In baseline scenario five gas fired boiler provide steam to the Enterprise.
In the project scenario steam supply for technology purposes is based on waste wood combustion (two
wood fired boilers); the part of the waste wood is purchased from furniture plant; the boilers are totally
provides the Enterprise with steam for own needs.

Baseline scenario boundary includes operation of old boiler house at the Enterprise (three operational and
one reserve boilers at the fibreboard plant and one operational and one reserve boiler at the veneer plant)
— from fuel supply of the boilers to steam exit from the equipment. The only fuel is natural gas. The
landfill at the project site is also included in the boundary because all generated amount of waste wood is
disposed of at the landfill. The process of treatment of wood and generation of waste wood are beyond
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the baseline scenario boundaries. Graphically the baseline scenario boundary is presented on the figure
below.
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Figure 4. Graphical representation of the baseline scenario boundary.

Emissions of CO»e are broken into two items in the baseline scenario:

1. Baseline emissions from fossil fuel combustion in boiler(s) for heat generation (BEyg,y).

2. Baseline methane emissions due to uncontrolled burning or decay of the biomass residues are
considered as conservative approach.

Total baseline scenario emission for the period 2008-2012 is estimated at 194890 tons of COxe.

Reduction of CO,e by JI project in comparison with baseline scenario.

1. Total replacement of natural gas combustion by biomass (waste wood) combustion.

2. No waste wood will be disposed of at the landfill. All amount of waste wood generated will be burned
at two wood fired boilers.

Total reduction of CO,e emission by JI project during 2008-2012 is 175881 tons of COxe.

Table B3 — Gases and sources for baseline and project emissions

Gas Source
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) ) CO, Fossil fuel combustion in boilers for heat generation
Baseline scenario
CH,4 Uncontrolled burning or decay of the biomass residues
CO, Transportation of biomass residues to the project site
Project scenario CH,4 Biomass residues combustion at new boiler
CO, Electricity consumption by new boiler

“Uniplyt” Ltd will be the owner of ERUs. Contact person for registration process at the future JI
supervisory board is Mr. Volodymyr Pylypiv, Head of purchase department at “Uniplyt” Ltd (contact
information is presented in Annex 1).

Selected JI project boundary includes only emissions directly connected with new boilers operation. Such
processes as woodworking and generation of waste wood are beyond the project boundaries.
Consequently emissions connected with these processes are also beyond the project boundary. When
calculating financial showings of the boilers, the plant is considered as a subsidiary of “Uniplt” Ltd that
is as a separate object, which sales heat energy to the Enterprise. This approach is in line with selected
project boundary.

Scientific Engineering Center “Biomass” — project developer

The company can’t be considered as a project participant

Contact persons: Mrs. Tetiana Ielovikova — Consultant ,

2A, Zhelyabov str., 03057, Kyiv, Ukraine

tel. +(38 044) 456 94 62; fax: +(38 044) 456 94 62,
yelovikova@biomass.kiev.ua.

Date of completing the final draft of this baseline section 15 June 2008.
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2006 — construction period for the fibreboard plant.
2009 - construction period for the veneer plant.

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

20 years 0 months.

\ C.3.  Length of the crediting_period:

01.01.2008-31.12.2012yy.
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\ D.1.  Description of monitoring plan chosen:

The project is a heat generation from biomass residues project.

All the data will be monitored for both veneer and fibreboard plant, because the project activities are similar for the both sites.

The fuel used is a by-product, woodworking residue from existing woodworking activities.

The conditions are similar to approved consolidated monitoring methodology AM0036 version 2.1 (“Fuel switch from fossil fuels to biomass residues in boilers for
heat generation”). AMO0036 is referred in the current Monitoring Plan.

AMO0036 “Fuel switch from fossil fuels to biomass residues in boilers for heat generation”

URL: http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html

Approved consolidated baseline methodology AMO0036 version 2.1.

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

ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)
1. CO, emission | Reliable local tCO,e/GJ m Review the | 100% Electronic and

factor of the | or national data appropriateness paper form
EFer coay fossil fuel type of the data

displaced by annually

biomass

residues for the

year Yy
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2. Total heat | On-site Gl/yr Continuously, 100% Electronic and TtI}e cons1(sitency
generated in all | measurements aggregated paper form of metere qet
HGep) totaly boilers at the annually heat generation
project site should be Cross-
firing bo th’ checked with
biomass the .
residues and quantity of
fossil fuels blomass and/or
during the yea; fossil fuels fired
y
3. Quantity of | On-site Tons of dry Continuously, 100% Electronic and | The quantity of
biomass residue | measurements matter aggregated at paper form biomass
BFwy type Kk fired in least annually combusted
all boiler(s) at should be
the project site collected
during the year separately  for
y all types of
biomass.
4. Moisture On-site % Water Continuously, 100% Electronic and | In case of dry
content of each | measurements content mean values paper form biomass,
w biomass residue calculated at monitoring  of
type k least annually this parameter
is not
necessary.
5. Quantity of | On-site m’ Continuously, 100% Electronic and | The quantity of
fossil fuel type i | measurements aggregated at paper form fossil fuels
FCiy fired in all least annually combusted
boiler(s) at the should be
project site collected

during the year
y

separately  for
all  types of
fossil fuels.
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6. Quantity of | On-site m’ At least 100% Electronic and | FCpgieiy
fossil fuel type i | measurements annually paper form should not
FConssiteiy combusted  at include  fossil
the project site fuels co-fired in
for other the boiler(s) but
purposes  than should include
heat generation all other fossil
as a result of fuel
project activity consumption at
during the year the project site
y that is
attributable  to
the project
activity, such as
for on-site
transportation
or treatment of
biomass
residues.
7. On-site On-site MWh Continuously, 100% Electronic and r(rjlre(;SsSLIrC:riZit
EC electricity measurements aggregated at paper form results with
Py consumption least annually invoices for
attributable  to purchased
the project electricity
activity during
the year y
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8. CO, emission | Use ACMO0002 tCO,/MWh Either once at 100% Electronic and
factor for | to calculate the the start of the paper form
EFgriay electricity used | grid  emission project activity
from the grid factor. If or updated
electricity annually,
consumption consistent with
(ECpyy) is less guidance in
than 15 ACMO0002
GWh/yr, the
average grid
emission factor
(including  all
grid-connected
power plants)
may be used.
0. Number of | On-site - Continuously 100% Electronic and Cheqk ¢
truck trips | measurements paper form consistency o
Ny during the year the number O.f
truck trips with
y the quantity of
biomass
combusted
10. Average return | Records by Km Regularly 100% Electronic and | If biomass is
trip distance | project paper form supplied from
AVDy (from and to)

between the
biomass  fuel
supply sites and
the site of the
project  plant
during the year
y

participants on
the origin of the
biomass

different sites,
this parameter
should
correspond  to
the mean value
of km traveled
by trucks that
supply the
biomass plant.
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11. Net calorific | Use  accurate Gl/m’ © Review the 100% Electronic and
value of fossil | and reliable appropriateness paper form
NCVi fuel type | local or national of the data
data annually
12. Average CO; | Choose tCOy/km ¢ At least 100% Electronic and
emission factor | emission factors annually paper form
EFum.cozy per km for the | applicable for
trucks  during | the truck types
the year y used from the
literature in a
conservative
manner
13. CH; emission | On-site tCH4/GJ e m Quarterly 100% Electronic and | CH,  emission
factor for the | measurements aper form factor is a
EFchaer combustion of | or default P default value and
the biomass | values determined  in
residues in the accordance with
boilers Methodology
AMO0036
version 02,
tables 4, 5
14. CO, emission | use national tCO,/GJ E Annually 100% Electronic and
factor of the | default wvalues paper form
EFcozie most carbon | for the CO,

intensive  fuel
used in the
country

emission factor
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15. N;t cal(f)rlﬁc On-site Ii‘;iiorrl of dry Al;[( lrenasltltélrlvery 100% Electronic and | Check the
NCVk vaueo . measurements ¢ SIX MONtAs, paper form consistency  of
biomass residue taking at least the
type k three samples measurements
for each by  comparing
measurement. the measurement

results with
measurements
from previous
years, relevant
data sources (e.g.
values in the
literature, values
used in the
national GHG
inventory) and
default values by
the IPCC. If the
measurement
results differ
significantly
from  previous
measurements or
other  relevant
data sources,
conduct
additional
measurements

Project emissions rise from two emission source:

Emission source 1. Emissions from on-site natural gas consumption.

Emission source 2. Methane emissions from biomass residue combustion.
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| D.1.1.2. Description of formulae used to estimate project emissions (for each gas, source etc.; emissions in units of CO, equivalent):

Project emissions include CHy emissions from the combustion of biomass residues ( PE,,, g , ), as this source is included in the project boundary and CO,
emissions form additional waste wood transportation to the project site:

PE, =PE o,m, *PEcosecy +OWP ¢y - PE ¢y ek y

Where:

PECONR’y = CO2 emissions from off-site transportation of biomass residues to the project site (tCO2/yr);
GWP,,, =Global Warming Potential for methane valid for the relevant commitment period;

PE., 4BF.y =CH, emissions from the combustion of waste wood at the new boilers during the year Yy (tCO,/yr)
PEcoskecy =CO, emissions from on-site electricity consumption attributable to the project activity (tCO,/yr).

Emissions from fossil fuel combustion and electricity consumption are not included in the project boundaries.
a) COz2 emissions from transportation of biomass residues to the project site (PETR,CO2,y)

In cases where the biomass residues are not generated directly at the project site, project participants shall determine CO2 emissions resulting from
transportation of the biomass residues to the project plant. In many cases transportation is undertaken by vehicles.
According to the Option 1 of the Methodology, emissions are calculated on the basis of distance and the number of trips:

PEcoz,TR,y = Ny 'AVDy ) Eka,Coz

Where:

PECOz,TR,y = CO2 emissions from off-site transportation of biomass residues to the project site (tCO2/yr);

N y - Number of truck trips during the year y;

EFn.co, - Average CO, emission factor for the trucks measured during the year y (tCO,/km)
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EFn.co, 18 74100 kg/TJ in accordance with IPCC data. Using data of the Enterprise for biomass transportation (62720 kg of diesel per year, NCV of diesel is

43 MJ/kg, fuel consumption is 62720 kg/yr, average distance for all tracks is 165250 km/yr) it could be calculated that EF is 0.00121tCOy/km.
All the data for calculation of transport emissions were presented by the Enterprise.

b) Methane emissions from combustion of biomass residues (PE,, g¢ ,)

The project participants decided to include this source in the project boundary. The CH, emissions caused by waste wood combustion at new boilers
according to the equation (10) of AM0036 are calculated as follows:

PECH4,BF,y = EFCH4,BF 'BFy -NCV,

Where:

BFpsky = Quantity of waste wood (biomass residue) combusted in the new boilers during the year y (tons of dry matter);

NCV = Net calorific value of the biomass residue (waste wood) (GJ/ton of dry matter);

EF., 4.8F = CH4 emission factor for the combustion of waste wood in the new boilers (tCH4/GJ).The emission factor was calculated in accordance

with Methodology and equal 41.1 kg/Tj. This value is constant.

The net calorific value of dry matter waste wood (in MJ/kg) is following:

100
NCV, = NCV b, = ————.
K wet,10% 100 _W
Where W = moisture content of waste wood.

To determine the CH, emission factor the IPCC default value is used. The uncertainty of the CH4 emission factor is in many cases relatively high. In order to reflect this
and for the purpose of providing conservative estimates of emission reductions, a conservativeness factor must be applied to the CH4 emission factor. The level of the
conservativeness factor depends on the uncertainty range of the estimate for the CH4 emission factor.

Appropriate conservativeness factor shall be chosen to multiply with the estimate for the CH4 emission factor

The amount of purchased biomass will be registered according to invoices and delivery notes of the seller. The weight of purchased waste wood will be
determined on the basis of waste wood volumeindicated in delivery notes. The calculations will be based on existing literature data and waste wood passports.
The amount of own waste wood is calculated on the basis of boiler’s fuel consumption. The feeding system of the boiler contains 4 screws with an adjustable
rotating frequency. Waste wood volume is calculated taking into consideration screws’ volume and rotating frequence and using passport data on waste wood
density.

Amount of combusted wood can be cross-checked from the amount of produced steam considering boiler efficiency and NCV of waste wood.
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All the calculations will be cross-checked through produced thermal energy and net calorific value of the waste wood.

¢) COz2 emissions fromon-site electricity consumption (PE;q, ¢¢ )

CO:2 emissions from on-site electricity consumption (PEcozEecy) are calculated by multiplying the electricity consumption by an appropriate grid emission factor, as

follows:

PEC02,EC,y = ECPJ,y -EF
Where:

grid,y

page 34

PEco2ecy= CO2 emissions from on-site electricity consumption attributable to the project activity (tCO2/yr)
ECpryy= On-site electricity consumption attributable to the project activity during the year y (MWh)

EFgrid,y= CO2 emission factor for electricity used from the grid (tCO2/MWh). It was calculated using the Operating Margin Simple Aproach. It was calculated for PDD
“Utilization of Coal Mine Methane at the Coal Mine named after A.F. Zasyadko” and as far as this PDD has a positive report of determinators, this parameter can be

considered as conservative.

Electricity meters used for on-site electricity consumption measurements are present in table below:

Name Type Data Q-ty Meters’ verification period
registration and verification
organization
1. Active electricity meter Input #1 Data 2 items | 5 years
SAZU - 1670 registration: 0OJSC “Prykrpattia
Knac Tounocri -daily oblenergo”
20 -mothly
Input #2 Data are taken
SAZU —-1670M off at 9.00 am
Accuracy class every day and
2.0 are filed to .xIs
file
2. Reactive electricity meter Input #1 Data are taken 2 items | 5 years
SR4U - 1673M off at 9.00 am OJSC “Prykrpattia
Accuracy class every day and oblenergo”
2.0 are filed to .xIs
Input #2 file
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SR4U - 1673M
Accuracy class
2.0

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-referencing (electronic/
to D.2.) paper)
Amount of On-site Tons of d M . 100% Electronic and
15 BF &y waste wood measurements. matter Y Continuously paper form
consumed by Department of
wood fired head energy
boilers during engineer
the year y
Energy Technical - Once at the 100% Electronic and  [The higher value
16. Tooiter FF efficiency of the | manufacture's project start paper form among the
boiler that would | information measured

be used in the
absence of the
project activity

efficiency prior to
the
implementation of
the project
activity and
manufacturer’s
information on the
efficiency=89%
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Emission factor . o . Reliable national

17. EFgr, con, y of the fossil fuel IP(?C. default | tCO¥GJ Rev1qw the 100% Electronic and data on CO,
emission factor appropriateness paper form .

(natural gas) f the dat emission factor

used for heat 0 nne 1? a is not available

generation in the annually

absence of

project activity

Heat generated | On-site . 0 .
18. HG,, piomass.y | with measurements. Gl/yr Continuously | 100% Electronic and

incremental
biomass
residues used
as a result of
the project
activity during
the year y

Department  of
head energy
engineer

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

Baseline emissions include CO, emissions from fossil fuel combustion in the boilers in the absence of the project activity and CH4 emissions from treatment of
biomass residues in the absence of the project activity:

BE, = BE,c, + BEq

Where:
BE, - Baseline emissions during the year y (tCO,/yr);

BEHG,y — Baseline emissions from fossil fuel combustion for heat generation in the boilers (tCO,/yr);

BEge , — Baseline due to natural decay of waste wood at the landfill (tCO»/yr);
Baseline emissions from fossil fuel combustion for heat generation in the boilers

Baseline emissions from fossil fuel combustion in the boiler(s) are determined by multiplying the heat generated with fossil fuels that are displaced by biomass
residues with the CO2 emission factor of the least carbon-intensive fossil fuels that would be used in the absence of the project activity and by dividing by the
average net efficiency of heat generation in the boiler(s), as follows:

BE _ HGPJ,biomass,y ’ EI:FF,COZ,y
HG,y —
77 boiler,FF
Where:
BE 6., = Baseline emissions from fossil fuel combustion in the boiler(s) during the year y (tCO,/yr);
HG,, biomass,y = Heat generated with incremental biomass residues used as a result of the project activity during the year y (GJ/yr); this value will be

measured directly by means of quantity of steam output measurement. The accuracy of this value is guarantied by means of regular certification of all measuring
eqiuipment according to the passports of devices.
EFFF,COZ,y =56.1 =CO, emission factor of the fossil fuel (natural gas) used for heat generation in the absence of project activity (tCO,/GJ).

Thooiter.er =89% =Energy efficiency of the boiler that would be used in the absence of the project activity;

Heat meters used for measurement of heat generated with incremental biomass residues used as a result of the project activity are presented below:
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3.1. | Steam capacity meter DN80, PN40 ; min. =90 | Technical data 1 item 2 years
kg/h, Qmax = 8.599 registration: State enterprise “Ivano-
kg/h (steam 1,1 MPa g, t | -every hour Frankivsk regional scientific
=199°C) Prowirl 72W | -daily technical centre of
Serial number -monthly standardization, metrology
NeA2094802000 The report is and certification”
Endress+Hauser created
Accuracy class automatically by
20 the program

3.2. | Steam capacity meter DN200, PN40 Qn | Technical data 1 item 2 years
=12.000 kg/h (steam registration: State enterprise “Ivano-
2,0 MPa g, t =250°C) -every hour Frankivsk regional scientific
PMD75- -daily technical centre of
ABA7881BABU -monthly standardization, metrology
Serial number.Ne The report is and certification”
9700920109D created
Endress+Hauser automatically by
Accuracy class the program
2.0

3.3. | Steam capacity meter DN200, PN40 Technical data 1 item 2 years

Qn =20.000 kg/h
(steam 2,0 MPa g, t =
250°C)

PMD75-
ABA7881BABU
Serial number.Ne
9700930109D
Endress+Hauser
Accuracy class

2.0

registration:
-every hour
-daily

-monthly

The report is
created
automatically by
the program

State enterprise “Ivano-
Frankivsk regional scientific
technical centre of
standardization, metrology
and certification”

Baseline emissions due to natural decay of waste wood at the landfill

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




JOINT IMPLEMENTATION PROJECT DESIGN DOCUME”H‘”. A M - Version 01
o~ 4

Joint Implementation Supervisory Committee page 39

As project participants decided to include this emission reduction source into the project boundaries then baseline emissions due to decay of the biomass residues
( BEBiomass,y ) is determined in two steps:

Step 1: Determination of the quantity of biomass residues used as a result of the project activity.
Step 2: Estimation of methane emissions, consistent with the baseline scenario for the use of biomass residues.
Step 1. Determination of the quantity of biomass residues used as a result of the project activity ( BF., , ).

According to AM0036 and chosen scenario, the total quantity of biomass residues used in the project plant is attributable to the project activity and hence

BFs, ., = BF,

K.y

Step 2. Estimation of methane emissions, consistent with the baseline scenario for the use of biomass residues.

As the most likely baseline scenario for the use of the biomass residues is that the biomass residues would decay under aerobic conditions, the baseline
emissions are calculated according to the Methodology AMO0036 by musltiplying the quantity of biomass residues that wouldnot be used in the absence of the
project activity with the net calorific value and an appropriate emission factor, as follows:

BEBF,y = G\NF)CH4 ’ Z BFPJ,Ky ’ NCVk ’ El:burning,CH4,k,y
x=1

Where:

BEg:, =Baseline emissions due to uncontrolled burning or decay of the biomass residues (tCO2e/yr);
GWF.,,, =Global Warming Potential of methane valid for the commitment period (tCO2e/tCH4);

BF, 3Ky =Quantity of biomass residue type k used for heat generation as a result of the project

activity during the year y (tons of dry matter or liter);
NCV, =Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter);

EFuming.chax.y = 0,001971 =CH4 emission factor for uncontrolled burning of the biomass residue type k during the year y (tCH4/GJ)

Leakages
As concerning the leakages, the Methodology outlines the options that may be used to demonstrate that the biomass residues used in the plant did not increase

fossil fuel consumption ot other GHG emissions elsewhere.
According to the Methodology AM0036 there are some approaches that could help to rule out the leakages:
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L1 — At the site where the project activity is supplied from with biomass residues, the biomass residues have not been collected or utilized.The supplying
enterprise have not any heat or electricity generating equipment which could use biomass residues as a fuel and have no any prospects to install such equipment
in the nearest future.

L2 — Absence of the possibility to utilize waste wood for energy purpose is the common situation in the region of project implementation. All woodworking
enterprises have problems with waste wood sale. [vano-Frankivsk region is rich in wood raw materials. In such case it is easy to find additional wood supplying
enterprise not far from the enterprise.

L3 — According to the state regulation which forbid waste wood removal to the landfills have to collect all wastes at site. To avoid any problems with ecological
services and on the assumption of lack of territory to store waste wood the part of wastes is supplied to the population, mostly free of charge. But this market is
very small because the wood residues have no enough quality, have small density and are not convenient in transportation. The rest of waste wood must be also

deleted, so the common practice of the region is to remove the residues to the illegal landfills where the residues are left to decay or burnt without energy
generation.

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 (¢), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)

The section was left blank on purpose.

reductions in units of CO, equivalent):

D.1.2.2. Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission
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D.1.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project
ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use calculated (¢), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2)

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

The main potential source of leakage for this project activity is an increase in emissions from fossil fuel combustion or other sources due to diversion of biomass
residues from other uses to the project plant as the result of project activity.

In our case the use of the biomass residues did not increase fossil fuel consumption elsewhere, because prior to implementation of the project activity biomass
residue have not been collected or utilized, but have been land-filled. This practice would continue in the absence of project activity, because in there is no market
emerged for the biomass residues.

units of CO; equivalent):

The project reduces CO, emissions through substitution of heat generation with natural gas by energy generation with biomass residues (waste wood). The emission
ERy by the project activity during a given year Y is the difference between the project emissions ( PEy), emissions due to leakage ( Ly) and baseline emissions

(BE,), as follows:

ER, = BE,~PE, - LE

y

Where:

ER, =Emissions reductions during the year Yy (tCO,/yr);
BE, =Baseline emissions during the year Y (tCO,/yr);
PE, =Project emissions during the year Y (tCO,/yr);

Ly =Leakage emissions during the year Y (tCO,/yr).
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information on the environmental impacts of the project:

Not applicable.

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

As the Methodology indicates, quality control and quality procedures should be applied to the project.

During the project all the meters and instruments will be calibrated regulary as per industry practices. All the data concerning calibration will be collected and
archived at the enterprise and issued for verification as required. All measurement equipment have appropriative sertification.

Heat meters are regulary calibrated and corss-checked with balance date.

Weighting equipment is calibrated once/twice per year.

Laboratory equipment is calibrated once per year.

All the monitored data will be archived once a year and will be storaged during 5-year period.

See also Annex 3.

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

The objective of the monitoring plan is to provide a practical framework for collection and management of performance data in order to monitor and verify the GHG
emission reduction generated by the Joint Implementation Project.

Collection of information required for calculations of reductions of GHG emissions as a result of the project is performed in accordance with the procedure common
for the enterprise. Initial data will be submitted by the environmental department, by the production manager, and by the head energy engineer.

A transparent system for collection and storage of measured data in the electronic form are established. Calculations of emission reduction will be prepared by
specialists of Uniplyt Ltd at the end of every reporting year. The project manager of Uniplyt Ltd prepare reports, as needed for audit and verification purposes.
Specialists of “Scientific Engineering Centre “Biomass” will check the prepared reports.

Methodology (natural gas)

The monitoring methodology involves monitoring of parameters with regard to the combustion of natural gas in the project activity. Monitoring of parameters for
calculating baseline emissions or leakage is not needed.

The net calorific value (provided by the gas supplier) and CO2 emission factor for natural gas (default value) are constant and do not need monitoring. For
determination of emission factors, guidance by the 2006 IPCC Good Practice Guidance is followed. The value is chosen in a conservative manner.

The annual natural gas consumption (FF project,,y) should be measured continuously.

Methodology (biomass)
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The monitoring methodology involves monitoring of parameters with regard to the combustion, transportation and handling of biomass residues in the project
activity.

For emission factors default values from guidance by the 2006 IPCC Good Practice Guidance are used, all values are chosen in a conservative manner.

| D.4.  Name of person(s)/entity(ies) establishing the monitoring plan:

Monitoring plan was developed by “Scientific Engineering Centre “Biomass”.
Contact person: Tetiana Ielovikova — Consultant.
E-mail: yelovikova@biomass.kiev.ua.
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| SECTION E. Estimation of greenhouse gas emission reductions

| E.1.  Estimated project emissions:

According to the used methodology AMO0036, generally the project emissions include CO, emissions from
transportation of biomass residues to the project site ( PE; y ), CO, emissions from on-site consumption of fossil
fuels due to the project activity (PE- ), CO, emissions from consumption of electricity (PE: ) and, where

this emission source is included in the project boundary and relevant, CH, emissions from the combustion of
biomass residues ( PEg;ya cria.y )

PE, = PE,, +PE, +PE.., +GWP,,, - PE

Biomass,CH 4,y

Where:

F’ETy = CO, emissions during the year Y due to transport of the biomass residues to the project plant
(tCOy/yr);

PE.- y = CO, emissions during the year Y due to fossil fuels co-fired by the generation facility or other
fossil fuel consumption at the project site that is attributable to the project activity (tCO,/yr);

PEEC,y = CO, emissions during the year VY due to electricity consumption at the project site that is
attributable to the project activity (tCO,/yr);

GWF,,, = Global Warming Potential for methane valid for the relevant commitment period;
PEgiomass.cray = CHa emissions from the combustion of biomass residues during the year Y (tCO»/yr).

Carbon dioxide emissions from the combustion of fossil fuels for transportation of biomass residues to the
project plant ( PETy)

PEcoz,TR,y = Ny 'AVDy ’ Eka,coz
Where:
PEcoz,TR,y = CO2 emissions from off-site transportation of biomass residues to the project site (tCO2/yr);

N y - Number of truck trips during the year y;

EF.co, - Average CO, emission factor for the trucks measured during the year y (tCOy/km)

Table E1 — Emissions from the combustion of fosil fuels for transportation of biomass residues to the project
plant

Year
Symbol |Unit 2008 2009 2010 2011 2012
Ny 1/year 1850 1850 1850 1850 1850
AV km 85 85 85 85 85
EF 4 oo 2, [tCO2/m 0,00121| 0,0012] 0,0012 0,0012 0,0012
tCO2efa 190,3 190,3 190,3 190,3 190,3
Total during the commitment period 2008- 9514
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Year

Symbol |Unit 2008 2009 2010 2011 2012
Ny 1year 200 200 200 200 200
AV km 40 40 40 40 40
EF o 202, [tCO2/km 0,00110 0,0011 0,0011 0,0011 0,0011

tCO2efa 8.8 8.8 8.8 8.8 8.8

Total during the commitment period 2008- 43,8

Carbon dioxide emissions from on-site consumption of fossil fuels ( PE - y)

CO, emissions caused by the on-site fossil fuel consumption in the project scenario are calculated as follows:

PEFFV - Z FCO”—sit&i,y "NCV¢ - EFcor e

Where

FConsiteiy = Quantity of natural gas combusted at the project site during the year y;
NCV,. = Net calorific value of natural has (fossil fuel) combusted at the project site;
EFcoser = CO, emission factor for natural gas combusted at the project site, tCO,/GJ.

As the new boilers don’t need natural gas use for co-combstion and waste wood is mostly produced at site, there
are no project emission caused be on-site consumption of fossil fuel

CO; emissions from electricity consumption (PE )

CO, emissions from on-site electricity consumption (PEEC’y) are caused by purchase of electricity from the

National power grid for own needs of the boilers during operation time and about 1 month period of time each
year when the new boilers are stopped due to maintenance and repair works.

COz emissions from on-site electricity consumption (PEcoz2€gcy) are calculated by multiplying the electricity
consumption by an appropriate grid emission factor, as follows:

PECOZ,EC,y = ECPJ,y -EF

Where:

PEco2ec,y= CO2 emissions from on-site electricity consumption attributable to the project activity (tCO2/yr)

ECpr1y= On-site electricity consumption attributable to the project activity during the year y (MWh)

EFgridy= CO2 emission factor for electricity used from the grid (tCO2/MWh). Use ACMO0002 to calculate the grid
emission factor. If electricity consumption (ECpuy) is less than 15 GWh/yr, the average grid emission factor (including
all grid-connected power plants) may be used.

grid,y

CO2 emissions from on-site electricity consumption, tC02e - site 1

Symbol Unit 2007 2008 2009Year 2010 2011 2012
ECpy, MWh 2772,0 2772,0| 2772,0| 27720 27720 2772,0
EF g,y tCO2/MWh 0,896] 0896 0896 0896 0,896 0,896
PEpge, tCO2 2483.7| 414,0| 24837 24837 24837 24837
Total during the commitment period 2008-2012 10 348,8
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CO2 emissions from on-site electricity consumption, tCO2e - site 2
Year
Symbol Unit 2007 2008 2009 2010 2011 2012
EC psy MWh 1600,0 16000/ 1600,0/ 1600,0| 1600,0| 1600,0
EF g,y tCO2/MWh 0,896 0,896 0,896 0,896 0,896 0,896
PEEOJ tCO2 1433.,6 0.0 716.8| 1433.6| 1433.6) 1433.6
Total during the commitment period 2008-2012 5017,6

Methane emissions from combustion of biomass residues ( PEg;; a6 ch4.y )

The project participants decided to include this source in the project boundary. The CH4 emissions caused by
waste wood combustion at new boilers according to the equation (16) of AM0036 are calculated as follows:

PEBiomass,CH4,y = EFCH4,BF ) BI:y -NCV

Where:

BFy = Quantity of biomass residue (waste wood) combusted in the new boilers during the year y (tons
of dry matter);

NCV = Net calorific value of the biomass residue (waste wood) (GJ/ton of dry matter);

EFchaer =CH,4 emission factor for the combustion of waste wood in the new biomass boilers (tCH4/GJ).

The net calorific value of waste wood to be combusted in the new biomass boilers is 10.3 GJ/t, and the water
content of this fuel is 36% (the data of the project owner).
Thus the net calorific value of dry matter of waste wood is following:

NCV = NCVy e = o 210.3-— 0 —16.1 M
- 100-W 100-36

To determine the CH4 emission factor, it was decided not to conduct any measurements at the plant site, but use
IPCC default values, as provided in the Table 4 of AMO0036 (p.19). The uncertainty of the CH4 emission factor is
in many cases relatively high. In order to reflect this and for the purpose of providing conservative estimates of
emission reductions, a conservativeness factor must be applied to the CH; emission factor. The level of
conservativeness factor depends on the uncertainty range of the estimate for the CH4 emission factor.

According to the Table 4. Default CH,4 emissions factors for combustion of biomass residues of AM0036, default
emission factor for waste wood (that corresponds to wood waste) is 30 kg CH4/TJ, and assumed uncertainty is
300%. For such value of uncertainty, the conservativeness factor to be applied according to the Table 5
Conservativeness factors of AMO0036 is 1.37. So in such case the CH, emission factor for waste wood
combustion at new CHP plant is:

EFeysor =1.37-30=41.1 ke/TJ.

The CH4 emission from waste wood combustion at new boilers is presented in the Table E.2 below:
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Table E.2-The CH, emission from waste wood combustion at new biomass boilers
Methane emissions from biomass residues combustion at new boifler, tC02e
Symbol Unit 2007 2008 zuu;em 2010 2011 2012
57, t of dry matter/a 29369]  2939|  29369|  293m0 29369 29359
B t of wet matter/a 45889]  45883|  45889] 45889 45889 45889
W % 30 360 36,0 3,0 360 36,0
MOV G/t of dry matter 16,1 16,1 16,1 16,1 16,1 16,1
EF o4 2w kgCH4/TJ 41,1 411 411 411 411 411
FE pomass. oty [tCH4/ 1943] 1943 1943] 1943 19,43 19,43
Gy 21 21 21 21 71 71
PE pypmass.ciray |tC02era 1080| 680 4080 a080| 4080 408.,0
Total during the commitment period 2008-2012 1699.8
Methane emissions from biomass residues combustion at new bhoifer, tCO2e - siteZ2
Year
Symbol Unit 2007 2008 2009 2010 2011 2012
5F t of dry matter/a 19501 19501 19501]  19s01] 19501 19501
B ey t of wet mattera 30471 30471 30471 30471 30471 30471
W % 36,0 36,0 36,0 36,0 36,0 36,0
NCV G/t of dry matter 16,1 16,1 16,1 16,1 16,1 16,1
EF g4 g7 kgCHA/T 411 411 411 41,1 41,1 41,1
P8 pomass.corep tCH4/ 12900 1290 1280/ 1290 1290 1280
G 71 21 21 21 21 21
PE iomass i 4. 1C028fa 270,9 00| 1354 2109 27098 2709
Tatal during the commitment period 2003-2012 948.1

Total project greenhouse gases emissions in tCO, are presented in the Table E.3 below:
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Table E.3-Total project greenhouse gases emissions
Total project emissions, tCO2e
Year
Source Symbol 2008 2009 2010 2011 2012
Emissions from biomass PET
residues transportation "ty 199.0 199.0 199.0 199.0 199.0
Emissions from on-site fossil St
PEFF
fuels consumption s 0.0 0.0 0.0 0.0 0.0
Emissions from on-site PE
electricity consumption i 414.0] 3200.5] 3917.3 3917.3 3917.3
Methane emissions from PE
iomass residue combustion fornass,CH|4 .y g : : : :
bi id busti i CHjA 68.0 5434 678.8 678.8 678.8
Total project emissions PE, 681.0| 3942.9| 4795.2| 4795.2 4795.2
Total project emisions during commitment
period 2008-2012 B0

E.2.

As indicated in the section B.2 “Barrier analysis for the waste wood use alternatives” the leakages under the

project may be neglected, and therefore, were taken equal to zero.

E.3. ThesumofE.l.and E.2.;

Since leakages can be neglected: E.1+E.2 = E.1 (see section E.1).

E.4.

Estimated baseline emissions:

Baseline emissions due to natural gas combustion for heat generation.

In our case when the biomass boilers is going to be put into operation, it is necessary to determine the emission

reduction due to displacement of heat (ERy; , ).

As the identified baseline scenario is the generation of heat in steam boilers using the fossil fuels (natural gas),
baseline emissions are calculated by multiplying the savings of fossil fuel (natural gas) with the emission factor

of this fuel (natural gas).

Emissions reductions from savings of fossil fuels are determined by dividing the quantity of generated heat that

displaces heat generation in fossil fuel fired boilers (Qy ) by the efficiency of the boiler that would be used in the

absence of the project activity (&, )» and by multiplying with the CO, emission factor of the fuel type that

would be used in the absence of the project activity for heat generation (EF¢q, g peqi )- @s follows:

HGPJ,biomass,y ’ EI:FF,COZ,y

BE,c., =

>y

77boi|er,FF

Where:
BEHG,y
H G PJ ,biomass,y
77boi|er,FF

= Baseline emission from fossil fuel combustion for heat generation in the boilers (tCO,/yr);
= Heat generated with incremental biomass residues used as a result of project activity (GJ/yr);

=Energy efficiency of the boiler that would be used in the absence of the project activity.
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In our case when the baseline scenario is that all heat would in the absence of the project activity be generated in

fossil fuel fired boilers HG is determined as a net quantity of heat generated in the biomass boilers

PJ ,biomass,y
from firing biomass residues (waste wood).
EFee coay =CO, emission factor of the natural gas used for heat generation in the absence of project activity
(tCO/GI).

Emission reduction due to displacement of heat generation using fossil fuel by heat generated from biomass
residues is presented in the table E.4 below:

Table E.4 - Emission reduction due to displacement of heat generation using fossil fuel by heat generated from
biomass residues

Emissions from fossif fucl combustion in boilers for heai gencraiion - sifefl

W ear
Symkol Linit 2007 2008 2009 2010 2011 2012
HGPIhiomuss | Gliyve 36E6VE 51446 3EE6EVE 36BEVE 36BEVE 36B6VE
Thoiler FF o i) =] [iis] g9 g9 g9
EFrrcozy  |tcoziml 56,1 5.1 56,1 561 561 56,1
BEny HCO2 My 23238 3873 23238 23 238 23234 253234
Total during commitment period 96 329

Emissians from fossif fucl combustion in boilers for heat gencraion - sitei2

Year
Symkaal LInit 2007 2008 2009 2010 201 2012
HiGprhiomass| Gl ] ] 122400 2445800 244800 244500
Thoiler FF o 89 89 89 g4 a9 a9
EFrrcozy |toozmd 561 61 56,1 SE A1 SE 1 SE61
T
BEnGy 02y 1] (] Thla 15 431 15431 15 431
Total during commitment period 54007

Baseline emissions due to natural decay or uncontrolled burning of anthropogenic sources of biomass
residues
As project participants decided to include this emission reduction source into the project boundaries then

baseline emissions due to decay of the waste wood ( BE ) is determined in two steps:

Biomass,y
Step 1: Determination of the quantity of biomass residues used as a result of the project activity.
Step2: Estimation of methane emissions, consistent with the baseline scenario for the use of biomass
residues
Step 1. Determination of the quantity of waste wood used as a result of the project activity ( BF; Jky)

According to AM0036 and chosen scenario, the part of waste wood used for heat production in project
scenario, is purchased from other enterprises and can’t be included in the project boundaries. Thus we
calculate emissions only for own wastes of the Enterprise.

Step 2. Estimation of methane emissions, consistent with the baseline scenario for the use of biomass
residues.

As the most likely baseline scenario for the use of the biomass residues is that the biomass residues would
decay under aerobic conditions, the baseline emissions are calculated according to the Methodology
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AMO0036 by musltiplying the quantity of biomass residues that wouldnot be used in the absence of the project
activity with the net calorific value and an appropriate emission factor, as follows:

BEBFﬂy = GWPCH4 ’ Z BI:PJ,k.y ’ NCVk ’ EFburning,CH4,k,y
x=1

Where:

BEg:, =Baseline emissions due to uncontrolled burning or decay of the biomass residues
(tCO2e/yr);

GWPF.,,, =Global Warming Potential of methane valid for the commitment period (tCO2e/tCH4);
BF, Ky =Quantity of biomass residue type k used for heat generation as a result of the project
activity during the year y (tons of dry matter or liter);

NCV, =Net calorific value of the biomass residue type k (GJ/ton of dry matter or GJ/liter);
ERuming.crak.y =CH4 emission factor for uncontrolled burning of the biomass residue type k during the
year y (tCH4/GJ)

1)

Baseline methane emissions BE ¢, gypc, in tCO2 due to natural decay of waste wood at the landfill during the

commitment period (2008-2012) are presented in the table E.5 below:

Table E.5 - Baseline methane emissions BE, 4.5WDC.y in tCOy,

Year
Symbal Unit 2007 2008 2009 2010 2011 2012
EFburning CHAtCHA/G. 0,001871] 0001971 0001971 0001971 0001871
NCVK Gt 10,30 1030 10,30 10,30 10,30
GWE., |tcozetchs 21 21,00 21,00 21,00 21,00
BF HC O 24800| 2480000  24800,00|  24800,00|  24800,00
BEnG,y Oy 1762 10573 10573 10573 10573
Tetal during commitment period 44 054
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Total baseline CO, emissions are presented in the table E.6 below:
Table E.6 - Total baseline CO, emissions
Total baseline emissions in 1002
Year
Source Symbol | - 2009| 2010] 2011] 2012
hnd
Fossil fuels consumption BE 8H .y 38732 30954 .3 J8EE9.7 386697 386697
WWaste wood disposal at the BE
|andfill CE LT 10572.9 105729|  105728| 105728
Total baseline emissions i 41527.3] 49 24256] ﬁ%ﬁiﬁk 49 242.6]
Baseline emissions during 2008-2012 r 194 890.3]

E.5.

Difference between E.4. and E.3. representing the emission reductions of the project:

The difference between baseline emissions (E.4) and project emissions (E.1) are presented in the table E.7 below:

Table E.7 - Total emission reduction

C02 Baseline scenario
emissions

Unit

2008

2009 2010

2011

2012

Total BL scenario
emission 2008-2012

CO02 project scenario
emissions
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] SECTION F. Environmental impacts

F.1.  Documentation on the analysis of the environmental impacts of the project, including transboundary impacts, in accordance with procedures as determined by the

Before the start of the project implementation, Uniplyt Ltd has received all the required conclusions of the state ecology examinations.
Project implementation increases biomass residues (waste wood) consumption as fuel while decreasing consumption of fuel oil (natural gas).
This results in the reduction of GHG emissions into the atmosphere.

The project activities are in compliance with Ukrinian regulations regarding waste wood utilization (the Low # 3073-III from 07.03.2002).
Some environmental effects will occur during the project lifetime.

Effects on the medium air

Comparing to natural gas combustion, the combustion of wood fuel will be “dirtier” and will require installation of environmental equipment. Due to this fact, it is planned to
install the system of inertial ash catchers to each wood-fired boiler. Ash content in venting after such system is installed will not exceed allowable concentrations. Also according
Ukrainian environment standards it would be necessary to install another chimney as dissemination of flue gases after new boiler-houses work is anticipated by the way of new
individual chimney construction. Emission of the harmful substances from the project equipment are following: NOy — 54.7 t/yr, carbon monoxide — 101.1 t/yr, ash — 0.4 t/yr, wood
dust — 0.0044 t/yr. To avoid ingress of contamination into the atmosphere project foresees some mitigation measures.

SECTION G. Stakeholders’ comments

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

Information about the project was widespread in newspapers and internet. Example of such article is on web-site: http://www.ua.all-biz.info/news/index.php?newsid=176281. Also the
project was discussed at the meetings of district counciland Village council. District council approved the project and has grant a permit for land use for the new boiler house. No
other comments were received until now.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Project Participant 1

Organisation: Uniplyt Ltd
Street/P.0.Box: Zavodska

Building: 4

City: Vygoda

State/Region: Dolina district, Ivano-Frankivsk region
Postal code: 77552

Country: Ukraine

Phone: +38 03477 61039

Fax: +38 03477 61441
E-mail: secretar(@uniplyt.com.ua
URL: www.uniplyt.com.ua
Represented by: Volodymyr Pylypiv
Title: Head of purchase department
Salutation: Mr.

Last name: Pylypiv

Middle name: Fedorovych

First name: Volodymyr

Department: Purchase department
Phone (direct): +38 03477 61729

Fax (direct): +38 03477 61729
Mobile: +38 050 3732801
Personal e-mail: pylypiv@uniplyt.com.ua
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Annex 2
Annex 2.1

Economical indexes
Project scenario with JI mechanism
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Rom Yazr of poaration Depreciate
] 1 2 3 4 5 15 16 17 18 79 20 o cost
Investment costs 4 73273 | 3845 560
Operating costs for boiler #1 943 567 943 567 943 567 943 567 943 567 943 567 943 567 043 SE7 043 SE7 943 SE7 043 567 943 SE7
Operating costs for boiler #2 1] 590 511 590 511 590 511 5890 511 590 511 290 511 580 511 580 511 590511 290 511 590511
Tatal operating costs Q4IEET| 1534077 1534077 1534077 1534077 | 1534077 1534077 1534077 1534077 1534077 1534077 1534077
Loan irterests for boiler #1 0 289 296 191 922 94 545 72 638 o6 729 1] 0 1] 1] 0 1] 0
Loan interests for boiler #2 0 1] 326 873 280177 233 480 186 754 1] 0 ] ] 0 1] 0
Tatal loan irterests 0 289 296 518 795 T4 724 3021149 243513 ] 0 ] ] 0 1] 0
Amortization assesments for boiler #1 1 037 BSE 510149 B32 523 493 542 385 566 32450 25 335 19780 15 444 12058 9414 33523
Amortization assesments for baoiler 2 ] 543143 658 283 513954 401 2689 337N 26 3687 20 586 16073 12549 arar 34 8585
Total amodization assesmerts 1037 B56| 1 653 292| 1 290806 1 007 795 786 535 GE 221 51 702 40 366 31516 24 BOG 19 211 63 411
Revenue for bailer #1 1095020 1095020( 1095020 1095020) 1095 020( 1095020 1095020 1092 020( 1095020) 1095 020] 1095 020( 1095020
Revenue for bailer #2 ] 727 09 T27 0 72709 T27 0 727 09 727 0 F27 091 F27 091 727091 T27 0 727091
ERL zales revenue 49 543 7o 843 444 474 444 474 444 474 o 0 ] ] 0 1] 0
Tatal revenue 1144 564 2197 Q54| 2266585 2266585 2266585 1822 111 1822111 1822111 1822111 1822111 1822111 1822111
Balance sheet profit Of-1125956| 1503 210] -933 023 -554 407 | -297 G4 221812 236 33 247 BEY 256 518 263 428 268 822 219623
Inc:ome tax 0 ] o 0 0 ] 55453 59083 61917 64129 65 857 67 206 54 906
Met profit 0]-1125956(-1 505 210] -933 023 -554 407 | -297 841 166 359 177 244 185 7a0 192 388 197 571 201 617 164 717
Cash flow -4 ¥32 731 | -3 933 860 145 052 3a7 783 423 384 485 995 232531 228951 226117 223904 222TT 220828 233128
Maoney on the account -4 TI2 T3 -8 666 591 (-8 521 509 -8 163 725 -7 740 337 (-7 251 342 | -4 938 635 | -4 709 634 -4 483 56T -4 259 663 | -4 037 486 (-3 816 658 -3 583 530
Simple payback period 0.0 .00 .00 .00 0.0 .00 .00 .00 .00 .00 .00
Simple payback period
Discount factor 1.000 0ay 0242 o7r2 0.7og 0299 0275 0.252 0.2 0212 0194 047s
Dizcounted cash flaw -3933860 133103 301139 326934 346416 E2599 2856 SEa52 51738 47100 429449 41597
Dizcounted maoney on the account -4 TI2T3 | -8666591( -3533488 | -8232349) -THOSHS5| -T55399%| 6530620 -64T6T64| -6MB312| -6I6H0TH| 6320074 -62TH025| -6236428
0.00 .00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00
Dizcounted payback period

Fronomic indoxes

HPV -5 642 598 (Euro

IRR:

-52%

Simple payback period

=1l years |vears

Discoumted payback period

=1 |years
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Project scenario with ERUs sales (including tariffs growth)
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Rom Yoar of operation Depreciate
0 1 2 3 4 5 15 16 17 18 19 20 o cost
Imvestment costs 4 732731 | 3545 560
Operating costs for boiler #1 Q43567 1035661 1138609 1 253696| 1 352358 3884770 4327113 4522049 5375838 5995491 EEBB3851| 6E2S 85X
Operating costs for boiler #2 0 B8 325 723 BEE S0S 078 914 390( 2 E33 222 2935278 3273089 SES0396| 4073446 4546047 4545 047
Total operating costs 943 56Y| 1 683956 1862475 20553774 2296 748| 6517992 7262 391 G095135| 9026735 10065937 11 234 595 11 234 895
Loan interests for bailer #1 1] 259 2495 191 922 94 545 ¥a B35 a6 724 1] 1] 1] 1] 1] 1] 1]
Loan interests for bailer #2 1] 0] 326 873 250177 233480 156 754 1] 1] 1] 1] 1] 1] 1]
Total loan interests n 280 295 518 7as 4724 30914199 243513 n n n n n n n
Amottization azsesments for boiler #41 1 037 656 810149 B32 523 493 542 385 566 32450 25335 197380 15 444 12058 9414 33523
Amortization assesments for boiler #2 0 843143 B55 283 13054 401 269 337 26 367 20 586 16073 125449 a7ay 34 888
Total amortization azsesments 1037 656 1 653292 1 290806 1007 7395| 756535 GG 221 a1 702 40 366 31 516 24 BOG 19 211 G5 411
Revenue far boiler #1 1095020 1182622 1277 232 1379410 1 489763 35216 266 33771 3545956 3723254 3909416| 4104537 4310132
Revenue for boiler #2 0 785 255 45 079 95925 989199 2135607 2242 387 24308972 2E15520 2905463 3050743 32035280
ERL zales revenue 49 543 375543 444 474 444 474 444 474 1 1 1 1 1 1 1
Total revenue 1144 564 | 23457253 2069784 2739509 2923436 5351 893 5619485 GO3GS925| 6355774 G814886| 7155630 7513411
Balance sheet profit 0)-1125956) -1 512350 -935 221 | -635879| -403661| -1 232320 -1 694606 2095577 279477 3278657 4095479 -37595397
Income tax n 0 1 0 1 1] 1 1 1 1 1 1 1
et profit O]-1125956) -1 812350 -958 22| -B3587Y9| -403661| -1 232320 -1 694 605 2098 57T 2719477 3278 65T -4 095473 -3 7898397
Cazh flow -4 732731 | -3933 860 140 942 332585 371 96| 383175 1166099 -1 642803 205520 -2637 961 | 3254 051 -4 079268 -3 721 457
Money on the account -4 T3I2T3| -8 666 591 -8 525 648 | -5 193 064 -T 821 148 |-T 43T 973 |11 362 097 [ 13005001 15063 211 (17 751 171 |-21 005 223 (-25 084 491 |-28 305 977
Simple payvback period 0.00 000 0.00 .00 .00 .00 .00 .00 .00 .00 .00
Simple payback period
Dizcount factor 1.000 0oy 0.542 n7ve 0705 0,299 0275 0252 023 0212 0194 0175
Dizcourted cash flow -3933860 129305 279930 2amay 271451 -348951 -451040 -518401 -EM11E -EB39538 -7O3375 -BE4028
Dizcounted money on the account -4T32T3| -B666591| -853T286| -825T7356| -THTO168| -TG98T18| -H097297 -9548337 A00G6TIS | 10687853 | -113TT692 | A21T106T | 12835096
0.00 0.00 0.00 0.00 .00 .00 0.00 0.00 0.00 0.00 0.00
Dizcourted payback period
Froromic indexas
HPY 10 602 654 (Euro
IRR.
Simple pavback period =10 years [years
Discounmted pavback period >4l |years
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Project scenario without ERUs sales (including tariffs growth)
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Rom Yoar of pooration Deprecigted
0 T 2 3 4 5 75 kL 17 T8 19 20 cost
Imvestment costs 4 732731 | 53845560
Operating costz for boiler #1 Q43567 1 035661 1138609 1 253 696| 1 352 355 3684770 4327113 4822049 53758353 5995491 GESS 851 G 635 551
Operating costs for boiler #2 0] 5903511 BG4S 325 723 666 05 075 236313 | 2633222 2935275 3273059 SES0896| 4075 446 4 0735 446
Total operating costs Q43567 | 1 626172 1 756 934 1 977 562| 2187 437 G247 901 B960336| 7757 327 S645927| 9646 357 10 762 297 10 762 297
Loan interests for bailer #1 0] 289296 191922 94 545 75 635 o6 724 0 0 1] ] 0 ] 1]
Loan irterests for boiler #2 i 0| 3268873 280177 233 480 186 734 0 0 i 0 0 0 1]
Total loan interests 0] 289296 S18795) 374724 309119 243513 0 0 1] 0 0 0 0
Amortization azsesments for boiler #1 1037656 810148 B32 523 493 542 355 566 F2.450 25335 189 7&0 15 444 12 058 9414 33523
Amortization assesments for boiler #2 0] 843143 653 253 213954 401 269 337 26 367 20 556 16 073 12 544 a 797 34 585
Total amortization assesments 1037 636| 1 653292 1 290 806( 1 007 795 786 5§35 G5 221 a1 702 40 366 1 516 24 GOG 19 211 G5 411
Revenue for boiler #1 1095020 1182622 1 277232 1379410| 1483763 IME286| 337710 35450956 3723254 2009 46| 4104 857 4310132
Revenue for boiler #2 o) 727091 785 258 2348 079 05925 1977 414 2135607 2242387 2400972 2615520 2905469 3203280
Total revenue 1095020( 1909713 2062490 2227483 24056388 S193700 5512708 5785343 EM4 225 EBS524937| 7010356 7513411
Balance sheet profit 0]-1175499|-1 888 546| -1 389 975| -1 0BG 987 12097 120422 1 499 330( -2 009 350 -2 466 M8 -3145057) -3771 152 -3 37T 296
Income tax 0 0 1] 1] 1] 0 1] 1] 0 1] 1] 1] 0
et profit 0]-1175499|-1 858 546| -1 359 975| -1 066 957 SG12097 ) 1120422 1499 330( -2 009 350| -2 466 218 -3146057] -3771 152 =337 296
Cash flowy -4 732731 |-3953 403 -235 254 -39 1649 -59192 S25 262 1054 201 -1 447 625 -1 965954 -2434 F02| -3121 451 -3751 840 -3 2458 555
Money on the account -ATI2 T3 -8 T16 134)-8 951 388 -9 050 557 -9 109 T49| 9135 000| 12 486 71013 934 338 |15 903 322 18 338 024 -21 459 474]-25 211 #15|  -28 460 300
Simple payhack period 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Simple payback period
Dizcount factor 1.000 0917 0542 0772 0.705 0.239 0.275 0.252 0231 0212 0194 0175
Dizcourted cash flow -3083403( -215829 -834E9 45707 -17895 -315466 -307429 -495023 -5E2504 -BE1T25 -72a714 -57ar02
Dizcourted money on the account -ATIZTI| -3T16134) 3931963 9015432 -2061139 B0TH035( 10248921 10646350 AT1422T7T| -11T048T1| 12366590 13096313 13676015
.00 .00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00
Dizcounted pavback period
Ecohomic indexes
gt -11 381 #5 (Euro
IRR: ZOENN
Simple payback period 10 years |vears
Discounted pavback period >10 [years

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




JOINT IMPLEMENTATION PROJECT DESIGN

NT FORM - Version 01

(NFOOE
~
Joint Implementation Supervisory Committee page 60
Economical indexes for possible scenario H6
Rem Year of poeration Depreciated
0 7 2 3 E) 5 6 7 & 15 16 17 T8 19 20 cost
Investment costs 2735 367 2702000
Operating costs for boiler #1 1201 656( 12565571314 769 1 375561| 1439374 1506361 | 1 576630| 1630497 2281 005| 2359891 2504 202| 2624 209| 2 750196| 2532 463 3021 323
Cperating costs for boiler #2 0f 812439 850650 890 770| 932894 977123 1023562 1072321 1489118| 1 561 141 1 636 V64| 1 716166| 1 799537 | 1 537 074 1975 957
Total operating costs 1201 656| 2069 296( 2165 419 2266 330| 2 372 268| 2483484 | 2600242 2722815 3770123 3951 032 4140 966| 4 340375| 4 549733| 4 769 537 5000 310
Loan irterests for boiler #1 0f 199450( 114 911 30372 24 295 18 223 121449 B 074 0 I 0 0 0 0 I 0
Loan interests for boiler #2 0| 229670| 196860| 164050 131 240 95 430 BS 20 32810 0 I ] 0 0 0 I 0
Total loan interests O 423120| 31771 194422 155533 116653 77 763 35 854 0 I ] 0 0 0 I 0
Amortization assesments for boiler #1 GO0 380( 465 754 5654979 285735 223089 174177 135955 106173 15776 14 639 11 445 5936 6477 5 447 4253
Amortization assesments for boiler #2 0f 592416] 462525 361 119 251943 220127 171864 1341582 26 B92 20838 16 270 12703 9915 7743 6 045
Total amortization assesments 600 380( 1 061 170{ 5§25 507 G465 556| 505032 394 304 307 552 240 355 45 467 35 498 27145 21 639 16 594 13190 10 285
Fevenue far boiler #1 1201 GBE| 1256 857 (1314 769 1 375561| 1439374 1506361 | 1 5YE680| 1650497 2281 005| 23895891 2504 202| 2624 209| 2750196| 2 832 463 302 323
Revenue for boiler #2 0| 776046 812439 BS06S0| 890770 932894 977123 1023562( 1 420522] 1 489118( 1 561 141| 1 636 764| 1 TAG166| 1 799 537 1978 987
Total revenue 1201 656| 2032903 2127 205 2226210| 2330144 2439255| 2553503 2674059 3701 527| 34879009| 4 065 343| 4 260973| 4 466 362| 4 632 000 5000 310
Balance sheet profit 0f-1 029 510]-1 409 334 (-1 061 141 542514 -BE3S10| -516301| -393175| -289114| 14063 407 522 103338 101044 -100265) -100728 -10 295
Income tax 0 0 0 1 I 0 0 0 0 I 0 0 0 0 I 0
het profit 0f-1 029 510]-1 409 334 (-1 061 14 -B42514| -BE3S10| -S16301| -393175| -289114| 14063 407522 103338 101 04| -100265| -100723 -10 295
Cash flow -2 738 367)-3131120( -348164( -232633( -195658| -158778| 121995 -85323 -48 759 -68 595 72024 75623 -7340z2 -3337 -87 537 0
Money on the account -2 738 367 | -5 869 488 (-6 217 652 [-6 450 235 -6 645 942 | -6 804 720 -6 926 713 | -7 012 041 | -T 060 800 | -7 477 597 | -7 549 620 -T 625 243 | -7 T04 646 | -7 738 016 | -T 875 554| -7 875 554
Simple payback period 0.00 .00 0040 .00 .00 .00 .00 .00 000 .00 0.00 0.00 0.00 000
Simple payback period
Dizcount factor 1.000 0a17 0.542 0772 0.705 0650 0.596 0547 0.299 0.275 0252 023 02 0.194 0175
Dizcounted cash flow 3311200 -39417] 195803 151084 112482 -79290 -50875 -2EBEYS -20527 -19773 -13047 -15345 -17674 -17025 0
Dizcounted money on the account -2 738 367 -5869488( -6188904( 6384707 -6535790( -6648272| -672T563| -6TT8438| -68305111| -6966318| -6986092( -TOO5139| -TO23486| -TOM161( -TO58186 -TO58186
Dizcounted payback period
Froromtic indexes
HPV
-6 148 163 |Euro
IRR: ZDENo
Simple payback period =15 years (vears
Discounted payback period 15 |years
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Annex 2.2
Technical Description of the Project
2. Technical input/ TexHu4eckHe paHHbIe
Proposed system / MNpegnaraeuan cHCTEMa:
Baoiler =1
Thermal capacity Tennogan 13,3 |MW ' MEBT Tenn
HOWHOCTE
Hominal operating T TO0 |hriyr / wacoBTog
hours Harpyika yetaHoBEM
L
Hominal loading rate/ ¥poeeHo H0
HOKMHHANBHOH 3arpy K
Owverall efficiency’ KINQ, T8%
Thermal input (by fuel)/ Gealivr |
MoTpesneHne TEN. 3HEPrumn 472 662 |GJyr /ThxTon, 112 30T rmﬁ?:oﬁ
{No TONAMBY) ]
tiyr / Tirog, Moisture LCVW, MJEkg /|(Density Veolume
comtent / TennoteopHaa [{tim3)/ {(mdyr) /
Fuel BrakHocTh, % [cnocodHocTs, ([NoTHOCTH Oobeu
consumption'Heobxognuoe M vr {13} (13iron)
KORMYECTES TONAHBA
Own waste 24300 iro 10,3 0,70 35 429
Purchased waste 21 089 3ro 10,3 0,70 30128
Total amount 45 389 3T.0 10.3 0,70 65 556
Energy production ! npon:BoacTBo 3HEPrHA
Heat produced (gross) / 63 676 88 074 "
& ; Gealiyr |/
MponieegeHHan TENAOTA Glyr ' Th#xrop, lcaniro
{EpyTTo) oA
Heat losses! Tennoeele NoTepH 3 (%
Heat supplied to consumers 357 616 85 350
Gty
e v ron Tkanrogq,

NoTPesHUTE NH
(TEXHONOTHYECKNE HY b1}

Total substiution of natural
gas MonHoe  aMelweHHne
NPUPOIHOTS rasa

12 256

th. m3T | Tbic.
HM3 oL
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Proposed system / [NMpegnaraena
Baoiler =2

a1 CHCTEMA:

Thermal capacity Tennosasa

KMOWHOCTh

3.0

MW / MBT Tenn

Hominal operating
hour s Harpyska yeTaHOBEM

& 500

hriyr /yacoB/Toq

Hominal leading rate’ ¥YpoeeHb
HOMHHAABHON JArpyikm

100%

Owerall efficiency/ KIQ,

8%

Thermal input {by fuel)/
MoTpebneHue Tenn. 3Heprum (No
TOMNAHEY)

M3 846

Gliyr [ Th#ron)

T4 914

Gealiyr |
MNeanron,

page 62

Fuel consumptionHeooxoaguMos
KORMMUECTES TONAHEA

thr /1iron

Moisture
comtent |
BRaxHOCTb, %

LCV,
MJkg
Tennoteo
pHaa
CMNoCODHD
CTb,

MO xr

Density

f|itim3y

MASTHOCTL
{13}

Volume
(mdyr) |
OoBen
{M3Tron)

Own waste

LI

Purchased waste

3041

Total amount

30 471

IT.0

10,3

0,70

43 529

Energy production / Npon:BoLCTE

¢ FHEPIHMA

Heat produced (gross) /
MponieeseHHaA TENNOTA
(BpyT1o)

244 300

Gliyr | rﬂ,m.-'ro,uJ

38 481

Gealiyr |
lkanron,

Heat losses/ Tennosbie NoTepH

¢'0

Heat supplied to consumers
(technological purposes) /
Tennota oTNYWEHHAA
NOTPEGNTE A (TEXHONOTHYSCKHE
HYH O b1}

23T 456

Gliyr [ Th#ron)

56 672

Gealiyr |
lNeanron,

Total substitution of natural gas
MonHoe JaMeeHne

8138

NPUPOLHOTD Fasa

th. m3yr /
Tbl¢. HM3 o0,
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Annex 3

MONITORING PLAN

The implementation of the monitoring plan is to ensure that real, measurable, long-term Greenhouse
Gas Emission Reduction can be monitored, recorded and reported. It is a crucial procedure to identity
the final ERUs of the proposed project. This monitoring plan for the proposed project activity will be
implemented by the project owner, “Uniplyt” Ltd

1. What data will be monitored?

As is shown in Section D, there are two series of data that need to be monitored: Project related
emissions and Baseline related emission. The detailed meters installation is illustrated in the following
figure:

Steam
Steam Steam
TE TE
c " s FE FE FE
ompresse team
i & . TEYFENPE
‘eam @ @ @
Natural @ s
gas Water team Steam
g Heat exchangers distributor reduction
) Feed Wate
Air TEFe) Water ! &3
Furnace Pump

Furnace Water Deaerator Steam

grate cooling (TEYPENFE ca

pump

Water ‘ % Condensate
Condensate
P Water
Chemical tan,
Water
Treatment | @) )
Plant @

Condensate Condensate 7
pump heater

PE — Pressure measurement

TE — Temperature measurement

FE — Flow measurement

Figure 3.1 — Monitoring scheme for project boiler house

2. How will the data be monitored, recorded and managed?
All meters installed in the proposed project should be accorded with national standard. All the
equipment used will be serviced, calibrated and maintained in accordance with the original
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manufactures instructions and complete recorded preservation. Data storage and filing system is to be
established.

Recording preservation is the most important process in the monitoring plan. Without accurate and
efficient record keeping, project emission reductions cannot be verified. As stand in Section D4, the
responsible personal for monitoring JI related information would be appointed by the proposal project
owner and supervised by the JI developer.

The data are analyzed on a daily basis by the operator. In case of a drift of one parameter the operator
can react quickly and fix any potential problems. All data required for the emission calculations will
be kept in the onsite-monitoring database. On a regular basis, all monitoring information is analyzed
following the formulae in Section B.

3. Calibration of Meter and Metering

Flow meters will be subject to a regular maintenance and periodical calibration according to the
manufacturer’s recommendation to ensure accuracy. Power meters will be periodically calibrated
according to the manufacturer’s recommendation to ensure accuracy. The temperature gauge should
be subject to a regular maintenance and testing regime to ensure accuracy. The pressure gauge should
be subject to a regular maintenance and testing regime to ensure accuracy. At least once a year all
meters must be certified by state authorised laboratory.

4. Verification Procedure

The main objective of the verification is to independently verify whether the emission reductions
reported in the PDD has been achieved by the proposed project. It is expected that the verification
could be done annually.

Main verification activities for the project included:

1) The project owner, “Uniplyt” Ltd will sign a verification service agreement with specific AIE in
accordance with relevant JISC regulations:

2) The project owner will provide the completed data records.

3) The project owner will cooperate with AIE to implement the verification process, i.e. the personnel
in charge of monitoring and data handling should be available for interview and answer questions
honestly; To be summarized, the project owner “Uniplyt” Ltd will implement a proper monitoring
plan to make sure that the emission reduction for the proposed project would be measured accurately.
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Annex 4

T30B ,. JlictpaHccepBic”

77552 cmT Buroaa, Byn. 3asoaceka 4, [lonMHCbKKMIA palioH, IBaHo-
dpaHKiBCbKa 0bnacTs,

Ko 35401618, p/p 2600302773001 8 10D AB ,Kuiscbka Pych” M.
Honuua, MO 336008, Cs. 100094434, NH 354016109058

¥

//0 §/14 ' o4.11.290 %

T30B "JlictpanccepBic", B o0cobi aupekTopa, JloHryca
Baguma BonogumupoBuua, moBigomiisie, 0 HE MPOJA€E BiAaCHI
BIJIXO/IM IEPEBUHU 1HIIUM MIJIPUEMCTBAM, Ta HE BUKOPUCTOBYE X
y OJHOMY BMMAJKy. Biaxoau BiAarOThCs HACENEHHIO, a PellTa
30epiraroThbCs Ha TEPUTOPIi MIAIPUEMCTBA.

Awpexrop T3OB “JlicTpaHccepsic” \Jﬂjc}a JIouryc E
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“Listransservice” Ltd
77552, VVygode village,
Zavodska str. 4,
Dolyna district, Ivano-
Frankivsk region

“Listransservice” Ltd., in the person of the director Vadim
Longus, confirms that own wood residues are not sold to other
enterprises and are not used for own purposes in any case. The
wood wastes are taken by population free of charge and the rest are
stored at the enterprise territory.

Director of “Listransservice” Ltd.
Longus V.V.

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 LR ‘
'/\-/’

Joint Implementation Supervisory Committee page 67

Biakpure akuionepHe TOBapHCTBO Joint-stock company

KHUIAYIBCbKUHA _ ZHYDACHIV
HNEJIOJO3HO-ITAITEPOBUU £y ) PULP AND PAPER MILL
KOMBIHAT :
Yipaina, 81700 Fabrichna,4. Zhydachiv

s. Anaqis JIssiscskol oG, ‘ Lvivska oblast
syn. dabpuina, 4 81700 UKRAINE
Teaedpoun: (03239) 21-163, 21-381 Tel. (03239) 21-163, 21-381
®axcw: (03239) 21-163, 21-381 fax, (03239) 21-163, 21-381

Ne23 sin “ff " puodimre & 2008p.

Kepisuunreo BAT ")KugauiBchkuii 1IENF0I03HO-TIATICPOBH KOMOIHAT", TOBIIOMIISE, 1110 HE TIPOIAE
BIJIXO/IM BiJl I€PEBOOOPOOKH IHIIIMM MiAMPUEMCTBAM JJIs1 BHKOPUCTAHHS B CHEPTETHYHUX IIISIX, TAKOXK HE
BHKOPHUCTOBYE BIJXO/H KOJHUM YHHOM 1 HEMa€ TaKoro HaMmipy B MoaajibiiomMy. YacTuHa BiIXOiB
CKJIaJIyIOThCSI Ha TEPUTOPIT MiANIPUEMCTBA, a PEIlITa BUBO3UTHCS Ha HEOMIIIiTHI 3BaIHIIA, IEPIOANIHO

BIJIJIAIOTHCSI HACEJIEHHIO.

Komepuifﬁmﬁ JNpeKTop _
BAT “JKumagiBchbKmi - /.

"IeJII0JI03HO-TIaTIe pOBUV KoMOinaT” I'puuiax B.B
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BinkpuTe akuionepHe ToBapHCTBO Joint-stock company

KUJIAYIBCBKHH ZHYDACHIV
HNEJIOJO3HO-ITAITEPOBHUU PULP AND PAPER MILL
KOMBIHAT
Yipaina, 81700 Fabrichna, 4. Zhydachiv
M. Alwaaqis JIseiscekol 06, Lvivska oblast
syn. dabpuina, 4 81700 UKRAINE
Tenedonn: (03239) 21-163, 21-381 Tel. (03239) 21-163, 21-381
®axcw: (03239) 21-163, 21-381 fax, (03239) 21-163, 21-381

Ne28 mimg “fL " o Zire 4 2008p.

Management of OJSC “Zhydachiv Pulp and Paper Plant” confirms that the Enterprise doesn’t sell waste wood
to other enterprises for energy use. The Enterprise also doesn’t use waste wood for own needs and doesn’t
have such intention in the future. The part of wood residues is stored at the territory of the Enterprise, and the
rest is removed to the unmanaged landfills and supplied o the population.

Sales manager of
LSC “Zhydachiv Pulp
And Paper Mill” Grytsak V.V.
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Annex 5
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T30B _ Micmpaxccepaic”™

77552 cmt Buroga, eyn. 3apogcska 4, JonMHCEEW paRoH, |BBH0-BpaHKiBCEKE 0GNEcTs,
ko 35401618, plp 2800302773001 B BB A Huieceka Pyce® M. Jonwna, MO 336008,
E]{ Ca. 100094434, MNH 354016100058

It auﬂe

Ne34 gip 08.09.2003 Hupertopy T20B"Yrinnur"
Konocy AL

NupexTop T30B "JlicTpanccepric”

Honrye B.B.

Komepuiiina nponosnuis

T30B "Jlictpanccepgic”, B ocodl aupextopa Jlonryca Banuma Bonogumuposnua,
roTOBE A0 BIATPY3IKH THPCH TEXHOIOTTYHOT Ta CyMyTHIX BIAXOIB U8 KOTIa
Vyncke na T30B "Vainnut", 3 pozpaxyukom 3000 m.xy0./Micaus no uini 116
IPH/M.EVD.

Hupextop T30B "NicTpanccepric’ HMourye BB
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#34 from 08.09.08
To: Director of “Uniplit” Ltd
Kolos A.L.
From: Director of “Listransservice” Ltd
Longus V.V.

Commercial Offer
“Listransservice” Ltd in the person of the director Longus Vadym Volodymyrovych is ready to technological

sawdust and associated wastes shipment for Vyncke boiler installed at “Uniplit” Ltd. Amount of waste wood
is 3000 m’/month, the price is 116 UAH/m’.

Director of “Listransservice” Ltd Longus V.V.
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FEGm = 2 Coern O505 (R kT N = TRls -1 il [y L o S I " el ) ] Y B

Toaaniicimss 3 riﬂ‘ AR el L e

LIBM "C &

S I T T oL Er Bt 2 P ey e, BE e &5 .'“*m | Ghard ATeATE

B
ME AL E :
== 5.
ag #3008 0. i
L]
i

Komepuliing nponoswnjis
Maf T L '

T:08 «IEM «Qenuitotis  nponunve Bual Sposisie CARAGK 6
nivpnocni 300 a3 & micane, 30 Rinoer ~ F1200 qpn, 3 FE R g 1 3,

3 nosasoNn,

Aucomynnun dupexmopy S Beipvrad

Fareavanoeud pal pmol 8005345093584 ¢ & R uTEal PRSI L."i..'l BaRK" MapD FREN D
|fn* SA0AGN A e, TEFIE G L2228 05594
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Commercial Offer
Pulp and Paper Mill “Osmoloda” Ltd offers sawdusts shipping (300 m*/month) at the price of 112 UAH/m’.

Deputy director L.I. Bezrukyi
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