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‘ A.l.  Title of the small-scale project |
>>
Reconstruction of Central Heat Supply StationsZtevoy, Tomsk Oblast, Western Siberia

‘ A.2.  Description of the_ small-scale project |
>>

The town of Strezhevoy, one of the centres of theandustry in Western Siberia, is served by a
centralized district heating system, operated byOOGtrezhevoy Teploenergosnabzhenie” (STES). At
present, the company is the sole provider of Hezttwater and steam, as well as being responsible f
maintenance of equipment and utilities.

The current thermal energy system consists of geioer facilities and heat supply networks. Energy
generation is provided by two gas fired boiler remugNo.3 and No.4), powered by a mix of natural and
petroleum gas. The heating supply consists of teatihg circuits: the mains circuit and the disttibn
system. Via the mains circuit, a 2-pipe circle 0fk8n length, hot water is first supplied to as masyl5
heating sub-centrals (CHSSs), where heat exchatrgexsfer thermal energy to water in the distributi
system. Each heating sub-central is connectechiov@er of buildings through the distribution system
which consists of a large number of 4-pipe linethwai total length of 110km. As building level heati
systems have no sub-centrals, the distributioresys$ dead-end; its main purpose is to deliveradlye
prepared heat and hot water to the buildings inrélgeiired quality and quantity and to bring theiret
water back to the heating sub-centrals.

During the heating season 2005-2006, STES requétetsk Energy Efficiency Centre to identify
opportunities for energy efficiency in the distrilmn system. This study pointed out that the CHSSs
were one of the main sources of energy lossesiditribution system due to:

excessive delivery of heat and hot water, espgdiakpring and autumn;
insufficient monitoring of energy performance;

inefficient transfer and distribution of energy doeoutdated heat exchangers, pumps and a lack
of pressure regulation.

The result of the above is that regulation of tistrithuted temperature in the heating system adegrd
to the outdoor temperature is made manually. Hgasicontrolled by the technical maintenance digff
regulating valves in heating sub-centrals. Theltaswverheating, with the residents having touatl]
the room temperature by opening windows to the idetsespecially during periods with outdoor
temperatures between 0 and plus 10.

As there is currently no possibility for automatioegulation of heat distribution to the final cangers

and its monitoring, heat and domestic hot wateisaorption are calculated and debited on the basis of
standardized “norms”. According to the norms hegipdy is calculated for each building according to
the surface area and adjusted to the ambient temoper By using the “norms”, STES is basically
aiming to ensure acceptable indoor climate, espgdrathe winter season when the ambient outdoor
temperatures can reach -30°C. However, this maghéar from efficient, allowing no possibilities rfo
real time adjustment of heat supply to actual deiman

The main aim of the planned rehabilitation projiecto reduce energy losses in the distributionesyst
and hence to achieve a significant reduction ih ise, as well as reducing the emission of greesdgiou
gases at the boiler houses of STES. This will lieezed by improving the control over the tempertur
and pressure in the heating and hot water distabystems, preheating of cold water from theihgat
condensate and effective energy transfer throughhsat exchangers.
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The project developed by STES involves renovatibthe seven heating sub-centrals (1, 2, 9, 10, 11,
12, 15) responsible for the largest losses. Theviahg measures are to be implemented to achieve th
above aim:

. Automatic control of heat and hot water prepart
. Automatic pressure regulation in the hot waystem;

. On-line energy metering;

1
2
3
4. Replacement of the obsolete heat exchangerawdgtlern plate heat exchanger stations;
5. New energy efficient circulation pumps equippeth variable speed controls;

6. Application of the correcting pump for the pelsavith outdoor temperatures between 0 and plus 10;
7. Recycling of energy from the heating condensatke process of domestic hot water preparation.

The project will be implemented over a period ohng5 years, according to the following timetable:

Heating Sub-Central Implementation Plan
Beginning of implementation Start-up

10 July 2007 January 2008
11 March 2009 September 2009
2 March 2010 September 2010
1 February 2010 July 2010

9 February 2011 July 2011

12 March 2011 September 2011
15 March 2012 September 2012

The project will result in a 21-25%eduction of energy consumption by the heating critrals in
question. All energy efficiency measures includadthis rehabilitation project are part of the Join
Implementation (JI) project and will lead to sigod@int reduction of C@emissions over the project
crediting period (2007-2012). In addition, therdlveie important social and environmental benefits
resulting from the project:

improvement in the quality of the domestic hot wate
improvement in the comfort level in the apartments;

reduction in local air pollution due to reductionamissions of SQNOx and particulates.

A.3. Project participants:

>>
000 “Strezhevoy Teploenergosnabzhenie”
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The company is a municipal utility providing a widnge of housing and communal services to the
local population, industrial and public facilitiesthe town of Strezhevoy, including:

management of communal and housing sector;

generation, distribution and delivery of energy;

operation, maintenance and stewardship of builgings

water supply and disposal of wastewater;

operation and maintenance of the local electrigitgt and street lighting;
cleaning of streets and yards;

maintenance of urban environment;

civil design and engineering.

The company was established in 2002 as a limitliliiy company. In October 2003, the company
decided to cut its overhead costs and improve #sagement structure; thus 5 production units were
established, namely “Energy Supply”, “Vodokanal’ater supply and disposal), “Electricity supply”,
“Municipal Motor Transport Service” and “Housing’ln total, some 1 000 people are employed with
STES.

The company is the main operator for householdrmanxicipal services in Strezhevoy and its activjties
budgets and revenues are strictly regulated. Bdoff heating, water supply and disposal are estad

by the Federal Energy Commission under the fedavabn “On regulation of tariffs for the servicels o
communal companies”. Growing costs for fuel, goadsl services could therefore be compensated
through cost cutting programmes, increased effayienf operations and resource saving programme.
These types of programmes therefore become atgrforithe company.

In 2006, the company was awarded 3 place at tHeussian contest of the enterprises of the communal
and housing sector.

STES is also providing commercial services for ngagnaent of apartment buildings, having 74% of the
market in Strezhevoy. Besides that, it is involiredieveloping and implementing municipal plans and
strategies, control over the quality of househ@ises, as well as energy and water and raw nadgeri
saving in residential and public buildings of Strezoy.

OOO STES currently leases the municipal heat sup@tem equipment, including boiler houses and
equipment, heat supply networks and CHSSs, fronMiiinicipal

Formation “Urban District Stezhevoy”, which is aripaf the

Municipality and which own the assets. From 20GD8ew

concession agreement will enter into force betwberSTES and

Municipality. According to this agreement, the réoim STES

should go into modernisation of facilities and pwase of new

equipment.

00O “Strezhevoy Teploenergosnabzhenie” (OO0 ST&8)d
project owner, and will undertake the constructond assembling
activities related to this project. OOO STES wilaoperate the
equipment once the project is implemented.

Testing Ground Facility (TGF)

NEFCO, the Nordic Environment Finance Corporatiera multilateral risk capital institution finangn
environmental projects in Central and Eastern Eeyapcreasingly with an emphasis on the Russian
Federation and Ukraine. Its purpose is to facditdte implementation of environmentally beneficial
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projects in the neighbouring region, with transkaany effects that also benefit the Nordic region.
Today, NEFCO manages funds in an aggregate of ajppately 300 million. NEFCO is located in
Helsinki, in conjunction with the Nordic InvestmeBank (NIB).

The Baltic Sea Region Testing Ground Facility (T@E)s established at the end of December 2003, to
provide financial assistance to concrete projegtpurchasing emission reduction credits. The TGE wa
initially set up by the governments of Denmark,|&nu, Germany, Iceland, Norway and Sweden. The
TGF is now a Public Private Partnership which asts compliance vehicle for its investors' Kyotd an
EU Emissions Trading Scheme commitments. From AQ®6, it includes the following Nordic and
German companies from the energy sector as wedinasgy intensive industrial consumers: DONG
Naturgas A/S (Denmark), Fortum Power and Heat QylgRd), Gasum Oy (Finland), Keravan Energia
Oy (Finland), Kymppivoima Tuotanto Oy (Finland), ©kumpu Oyj (Finland), Vapo Oy (Finland),
Vattenfall Europe Berlin AG & Co. KG (Germany) ak@ttenfall Europe Generation AG & Co. KG
(Germany). The TGF is currently capitalised 3 million.

NEFCO is the Fund Manager of the TGF, and has beérorised by the governments investing in the
TGF to participate on their behalf in actions leadio the generation, transfer and acquisition RUE
under Article 6 of the Kyoto Protocol.

Party involved Legal entity project participant | Please indicate if the Party
(as applicable) involved wishes to be
considered as project
participant (Yes/No)

Russian Federation - 000 Strezhevoy No

(host Party) Teploenergoshabzhenie

One of the investor countries | - Nordic Environment Finance No

participating in the TGF, tbc. Corporation NEFCO in its
capacity as Fund Manager to

The investor countries in the the Baltic Sea Region

TGF are: Kingdom of Denmark Testing Ground Facility

Republic of Finland, Federal (TGF)

Republic of Germany, Republic
of Iceland, Kingdom of Norway
and Kingdom of Sweden.

Corresponder’s data
The PDD and business plan have been prepared loptisertium of Norsk Energi and Econ Pdyry.

Norsk Energi

Norsk Energi is one of Norway’'s largest consultascspecializing in energy and environment, first

established as a trade association representirigripest energy users in the country, but now djrera

as an independent center of expertise. Norsk Efmagimany years experience working on a long-term
programme for bilateral collaboration between Ngnaad the Russian Federation in the field of energy
efficiency and environmental improvement, focusimgNorthwest Russia. Norsk Energi has expertise in
climate projects and is currently engaged in Jaci#p building programmes and JI project developmen

and implementation programmes in a number of castr

Econ Poyry

Econ Poyry is a leading European research and kingsdirm specializing in applied economics.
Expertise covers a wide range of areas includireggn environment, macroeconomics, labor markets,
public sector reforms and industrial sub-sectoliaces 1990, Econ Poyry has developed extensive
experience in climate change. A core part of theaganies activities involve the identification and
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development of project-based mechanisms (CDM #ndsJwell as emissions trading, dealing with
these mechanisms both at the policy and projectiemmgntation level. Currently projects are in
Southern, Western and Northern Africa, Asia, Cl8ntdes, United Arab Emirates and Europe.

A.4.  Technical description of the small-scale prom: |

>>

>>
Russian Federation

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

>>
Tomsk Oblast

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

>>
Town of Strezhevoy

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

>>
Town of Strezhevoy is a centre of oil and gas itrgus the Tomsk oblast. The town is situated in
Western Siberia, at the North-West corner of then3lo oblast. It is located 970 km from the oblast
Centre, the city of Tomsk, however, it is only 7@ ko the east of Nizhnevartovsk, the nearest rgilwa
station and large oil and gas centre of Hanty-Mgksy National Okrug. The nearest river port,
“Koltogorsk”, is located in 12 km at the large nive Ob’.

Strezhevoy district heating system serves appraeimn@&0 000 of the city’s residents, as well asljgub
and commercial buildings, supplying approximate) D00 Gcallyear (837 GWh per year) of heat.

The heating sub-centrals renovated under this grrbgve the following coordinates:

Geographic coordinates
N E
60°43,78' 77°36,20'
60°43,67' 77°36,67
60°43,36' 77°33,91'
10 60°44,08"' 77°36,18'
11 60°44,03' 77°36,42'
12 60°43,84' 77°35,69'
15 60°44,33' 77°35,81
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CTPE)XEBOM

Fig.1 Map of Russia showing location of Tomsk obk®d Strezhevoy

Fig. 2 Schematic of district heating mains shovtimg heating sub-centrals being part of the project

>>

The project comes under Type Il — Energy Efficieimaprovement Projects and Category 1l.A.- Supply
side energy efficiency improvements — transmissiod distribution.

The choice of methodology AMS-IILA., Version 09justified as the proposed project activity mebts t
relevant applicability criteria:
- the project involves the implementation of techgeds and measures which improve the energy
efficiency of an existing district heating distrtmn system;
improvement of the energy efficiency of the didtheating distribution system is achieved by
replacement of existing heat exchangers, pumpsnatallation of new electronic speed
controllers, monitoring, metering and automationipment and software;
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The total saving per annum is expected to be amani of approximately 141,5 GWyper
year in fuel input, which is below the 180 GyMimit in fuel saving.

A.4.3. Technology(ies) to be employed, or measuregperations or actions to be

>>
The main content of the project proposed is renomadf heating sub-centrals in the heating supply
network of Strezhevoy.

A heating sub-central is where the district heatingin from the boiler house connects to the heat
distribution pipes and radiators in a building. Tdemnection is done in a discrete building. Therdis
heating system in Strezhevoy is a closed systemclosed systemthe heating and domestic hot water
are not taken directly from the district heatingimsacircuit, but are prepared by heating water fthm
distribution system in a heat exchanger at theimgaub-central. Thus, there a 2 pipes connecting a
heating sub-central with the boiler house, a hgdliow and a return, and there are 4 pipes conmgcti
the heating sub-central to the internal heatingesysn the buildings, the heating line and returd the
domestic hot water line and return.

In the proposed renovation project, all the maimgonents of equipment in the heating sub-centrals
will be replaced with new modern ones ensuringatife energy transfer, regulation and monitoring.

Most units will be imported from leading Europeaarufacturers, including plate heat exchangers from
Alfa Laval (Sweden), regulation valves from VEXVHiijland) and Danfoss (Denmark), energy

efficient pumps from Grundfoss (Denmark), contndl@nd automation from Cetetherm. This total

renovation of the existing heating sub-centraludels a number of energy efficiency measures:

- Improved efficiency of energy transfer and pumps

Existing shell tube heat exchangers suffer fromudbup of deposits, which reduce the efficiency of
heat exchange. In 1980s-90s, the treatment of makeater was not at a sufficient level and as altes

it was quite hard (Total Fe content > 1,00 mg/lhaff water is heated, the deposits would coat therin
surfaces of a heat exchanger, such as brass tirhéss and steel bends. This process leads toledih
and heat losses in a heat exchanger; STES estintete20-25% of surfaces are now clogged up.
During the project, new compact plate heat exchangél be installed. They have a high efficiendy o
heat transfer, especially when the heat demandvis &s well as being protected against deposits.
According to the manufacturer, heat losses couldedeced by 15-30% by this measure, whereas the
maintenance costs are reduced by 40-60%. In addiliois planned to install new energy efficient
pumps in heat exchange stations; this measurenbioation with electronic speed controllers offers
12-20% savings in power use by pumps.

- Automatic regulation of heat flow into distributiegstem

Depending on the ambient temperature, an electspged controller will regulate the rate at whicé t
so-called correcting pump is adding cold waterhi® heating agent through the heat exchanger. $n thi
way, the temperature of heat in the distributiame liwill precisely match the energy demand of a
building at a given ambient temperature. Additibnamechanical pressure valve will regulate the
pressure drop between the distribution and reines!

- Automatic requlation of domestic hot water flow

The temperature of domestic hot water at the oofi¢he water heater should be at 60&ccording to

the Russian Standard. If the temperature is tol, ligat losses are increased, as is corrosiorpe$ pif

the temperature is too low, the consumption greasling to excess energy and water use. This measure
aims at keeping the temperature of domestic hoem@instant regardless of the rate of consumption.
For this purpose, the water heater will be equippitd automatic temperature regulation, which \wii

flow related. The water flow itself will be reguéat in order to avoid either an excess or lack efgure
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in the system. This will be done by a system oEpuee sensors measuring the pressure drop between
the supply and return lines, electric pressure esmland circulation pumps with electronic speed
controller.

Legend:
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1 Supply main, heating system ] | Sink
Return main, heating system @ Termometer
1 Cold water supply main @ Manometer
DHWS Domestic Hot Water Supply line < | Back-pressure valve
DHWC Domestic Hot Water Circulation line (> | Flow controller
2 Return main, heating system | Temperature coatroll
Domestic Hot Water circulating pump X Valve
® | Water meter

Fig 3 Principal Schematic for a substation in Stexpy, before (upper scheme) and after the rermvati
(lower scheme).

- Recycling of energy from the heating condensatié process of domestic hot water preparation.

The aim of this measure is to use the energy frieenreturn lines of the distribution system in the
process of domestic hot water preparation. In #tigtiag heating sub-central, the cold water is jvass
through the heat exchanger, thus the temperatdrbeviaise to the required level, and then it gets
the domestic hot water system. In a renovated sabal, the energy from the return lines in disttibn
system (both heating and domestic hot water) veiélcifor pre-heating of the cold water, before &gyo
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to the heat exchanger. By raising the initial terapge of the cold water, the use of heating agamd,
therefore the energy consumption, will be signifitareduced.

- On-line Energy Monitoring.

Energy Monitoring itself is considered as an impottmeasure to assess and prevent deviations in the
delivery of heat and hot water, and resulting eleity use and cold water use. Because the actwal |

of heat losses are not adequately known in Streghetvis quite difficult to set up specific goasergy
savings. The solution is to install flow and headtens and systematically analyse their recorded. dat
Heating sub-centrals will be equipped with flow aethperature meters in the supply and return lines,
in the cold water supply line, as well as contmalléo re-calculate the measured parameters into the
gquantities of heat delivered. Implementation oflioe-energy monitoring will ensure correct operatio

of the technical installation, quick detection afoes and documentation of the results from the
renovation of heating sub-centrals, including pdovj data to monitor the reduction in CO2 emissions
from the project activity.

- Increasing connected load.

As a result of the above energy efficiency measurés expected that some of the heating sub-antr
will have spare capacity compared to the presensidaation. It is therefore proposed to connedtier
buildings to four of the heating sub-centrals toréeovated, specifically sub-centrals 1, 2, 12 a48d
these buildings are currently connected to therosdd-centrals which will not be renovated. In this
way, the number of buildings to be served by retexyaub-centrals will be significantly increased.

A.4.4. Brief explanation of how the anthropogenic emissiamof greenhouse gases by

into account national and/or sectoral policies and@ircumstances:

>>

The implementation of the measures described in3Awill result in a significant reduction in the
excess supply of heat and hot water to end-uséis.\Will correspondingly decrease the heat enesgy u
by the heating sub-centrals included in the projgawings in the use of fuel will be generated tua
reduction in the demand of the heat supply netwbhie fuel used in boiler houses of STES is a mix of
natural and petroleum gas, and the,@@ission factor for this type of fuel can be cédbed. Hence, the
project will lead to a reduction of anthropogenigigsions of greenhouse gases from the existingboil
house on the site of STES.

Based on the feasibility study prepared by Tomskrgyn Efficiency Centre, the following energy
savings were calculated:

Heating Sub-Centrals
1 2 9 10 11 12 15 Total

Parameter

Normative capacity

13,46 15,22 7,85 26,15 2000 11,07 1811 109,82
Gcal/hour

Normative load,

42925 | 48187 2660y 766%0 60394 36666 55|936 237
Gcallyear

Excess delivery of heat
with  the  normative
weather
conditions,Gcallyear

9858 | 11026 5569 19338 149B1 762 1319 8192

Energy saving due to the
excess heat prevention| 23 23 21 25 25 21 25 23
in percentage, %
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The alternative to the proposed project is continoperation of the existing heating sub-centrals to
satisfy the energy needs of the town of StrezheVbg. heating sub-centrals currently in serviceiare
satisfactory operating condition and are still gpeg within their technical lifetime. As possiltigis for
regulation of heat supply are limited, excess suppheat and hot water to end-users during théirga
season, and in particular during spring and autuwili, continue. Relevant Russian building and
hygienic standards (SNiP 2.04.05-91,SaNPiN 2.428102) take not take any account of overheating;
their main requirement in this context is to kele@ indoor temperature “not lower than optimal”. the
absence of the project, therefore, excess suppheaft will continue, which will be translated iran
excess of fuel use and therefore CO2 emissions.

>>

In the course of the crediting period, the follog/i@mission reductions will be achieved as a rasult
project implementation:

Years
Length of the crediting period 5
Year Estimate of annual emission reductions in tonrjes

CO2 equivalent

2008 3851
2009 10 873
2010 18 544
2011 25 544
2012 30 792
Total estimated emission reductions over the
crediting period
(tonnes of CO2 equivalent) 89 605
Annual average of estimated emission reductions 17921
over the crediting period
(tonnes of CO2 equivalent)

of a larger project:

>>
In Appendix C of the Simplified Modalities and Proaeduor Small-Scale CDM project Activitigsis
stated the following results into debundling ohege CDM project:

“A proposed small-scale project activity shall leethed to be a debundled component of a large projec
activity if there is a registered small-scale CDMjpct activity or an application to register areth
small-scale CDM project activity:

with the same project participants;

in the same project category and technology/meaanre

registered within the previous 2 years; and
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whose project boundary is within 1 km of the projesundary of the proposed small-scale
activity at the closest point”

For the proposed project activity the project papants do not own or plan any more district hagtin
rehabilitation projects for registration as a ivaty, whose boundary is within 1 km of the prdjec
boundary of the proposed activity. Thus the progdaseall-scale project is a stand alone projectisand
not a debundled component of a larger project.

A.5.  Project approval by the Parties_ involved |

>>

The Russian Ministry of Economic Development anddg;, and one of the Designated Focal Points of
the TGF investor countries will be responsible fooject approval and authorisation in the respectiv
countries.

SECTION B. Baseline |

B.1. Description and justification of the baselinechosen: |

>>

According to the JI Supervisory Committee Guidaneeriteria for baseline setting and monitoring,
selected elements of baseline and monitoring melbgies approved by the CDM Executive Board
may be used, as appropriate.

The choice of methodology AMS-II.A., Version 09]usstified as the proposed project activity mebts t
following applicability criteria:
- the project involves the implementation of techgds and measures which improve the energy
efficiency of an existing district heating distrtan system;
improvement of the energy efficiency of the didthieating distribution system is achieved by
replacement of existing heat exchangers, pumpsnatallation of new electronic speed
controllers, monitoring, metering and automationipment and software;
The total saving per annum is expected to be amani of approximately 135 GWper year
in fuel input, which is below the 180 G\limit in fuel saving.

The baseline scenario for this project is continogération of the existing heating sub-centrals to
satisfy the energy needs of the town of Strezhelroyhe entire heat supply system, the heating sub-
centrals have an influence over both the energyéud heating mains and distribution lines. The
existing heating sub-centrals were installed in peeiod 1978-1996. The technical conditions of the
heating sub-centrals were evaluated by STES in.ZD8y are presented in the following table:

Operation since

Sub-Central

Heat Exchangers Pumps
10 1984 1985
11 1985 1985
1 1984 1985, 1995
2 1986,1994 1994
9 1984 1984
12 1989 1989
15 1992 1992
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According to STES, the existing heating sub-cestaak in satisfactory operational conditions coragar
to other elements of the district heating systerthdugh they would require regular-preventative
maintenance and overhaul, (e.g., rehabilitatiopuwhps, rinsing of pipes, installation of energy eng}
the procedures both for the maintenance and ovedrauin place at STES. With normal technical
maintenance, the present sub-centrals can opeyatenbther 10-15 years, as is shown in the district
heating sector in Russian Federation, and thetdowiho need for changing the process scheme.

The baseline is consistence with the applicablesland regulations currently in place in the Russian
Federation. According to the Federal Law “Abouklising of the separate type of activity”, heating
network activities require a license that is isshgdrederal service for environmental, technoldgicel
nuclear supervision according to the Russian Féidar&overnment Resolution dated July"3#004
#401. STES has such a license. There is currenipligy for stimulating energy efficiency and
developing municipal energy efficiency plans inwsrier of oblasts and republics in Russia, backed by
the Federal government. “The Energy Strategy ofsRuantil 2020” mainly focuses on the issue of
upgrading heat supply and restructuring of the bapply systems in Russia. The upgrading of thé hea
supply facilities and equipment constitutes the tmogent problem. Nearly 50% of all public heat
supply and utility networks need replacement, witheast 15% of them being unfit for use. On averag
about 70 accidents are annually registered pek@06f heat supply network. In addition to heat &s5s
over 15 million ni of water are lost each year. About 82% of the tsegiply network lines require
major overhaul or replacement. The poor conditibrthe heat supply networks is attributed to the
scarcity of funding, wear and tear of facilitiesdathhe heat supply lines and poor management. No
federal sources of financing are however availdble this purpose. This implies that very little
rehabilitation of district heating network systewii be carried with the federal support.

As the existing heating sub-centrals are still afipg within their technical lifetime, any major
renovation (e.g. replacement of heat exchangersppuand piping) is not considered to be realistic o
credible as they will not bring sufficient returm danvestments for the company compared to other
planned energy efficiency measures. For examplegontrast to the sub-centrals, a considerable
proportion of the connected networks is alreadynaaut and requires urgent corrective measures. By
2012, 11% of pipes will exceed their lifetime arekd to be replaced. As a consequence, the rafofit
the networks is the first priority investment faletcompany in order to ensure effective operatiche
heating supply system. Furthermore, the instalhattb new heating sub-centrals will not lead to an
attractive return on investments for the compammpgared to what could be achieved with typical
energy efficiency measures the company has plafioedhe coming years. In this situation, the
proposed measures would not be planned for impletien due to investment barriers if they were not
undertaken as a JI small-scale project activityis Tistifies the choice of the baseline being cumtd
operation of the existing heating sub-centralsatsf/ the energy needs of the town of Strezhevoy.

For retrofit projects, the energy baseline is #whhical losses of energy within the project bouypda
calculated as either:
a) The measured performance of the existing equipment;

OR

b) The performance of the existing equipment as débteranusing a standard selected in
accordance with paragraphs of the “general guidance

Currently, metering of energy supply on the distheating network in Strezhevoy is limited to the
output of the boiler houses, and there is no megest monitoring equipment installed at the levidihe
heating sub-centrals, which would allow monitoriafjthe performance of the existing equipment.
Therefore, the energy baseline cannot be estadligireugh the measured performance of the existing
equipment.
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Hence, the performance of the existing equipmentHe purpose of calculating the baseline should be
determined in accordance with point b) above. Tkeegl guidance, i.e., “Indicative Simplified
Baseline and Monitoring Methodologies For Sele@ethll-Scale CDM Project Activity Categories”, in
its sub-paragraph (b), section 5 confirms that gmeint performance could be calculated by the use of
the “national standard for the performance of tigeigment type (to be identified by the project
participants).

In the case of this project, the standard to bel us€'Methodology Determining Demand in Heat,
Electricity and Water in Production and Distributibleating Energy and Heating Agent in Communal
District Heating”, hereafter called the “norm”. Bhis the official methodology, developed (2003) by
Gosstroy Russia, the federal construction agenay approved (2003) by the Federal Energy
Commission of Russia. The Methodology refers toiarithsed on State Building Codes (SNiPs).

The Methodology for establishing heat load at mgpsiub-centrals comprises the following parameters:
Volume of the customer buildings;
Heating norm at end user (kcal’/per year in a standard normative year):
Ambient temperature;
Losses in distribution system for heating and ddimé®t water.

By knowing these parameters, the “norm” can be usedalculate the proportion of delivered heat
allocated to each of the seven SHSSs, and in lheramount of fuel required to meet the demanchén t
case of setting the baseline, it is hence importizait the parameters presented above are evaltmted
determine their potential to affect the baselineetlqpment. It should be noted, the baseline vélre-
calculated ex-post, after project implementation.

Volume of the customer buildings

The municipal forecast of resident numbers in Siegpy predicts that the population of the town is
going to be relatively stable. Based on the bidte rbeing registered in 2005-2006 a 1% decline in
population growth is assumed, as indicated by #idetbelow. However, the national programme for
improving demography in Russia aims at achievingg@faulation growth by 2015.

Forecast of population | Units |{01.01.200 |01.01.200 |{01.01.2008| 01.01.2009| 01.01.2010

Municipal Programme *“
Development Communal | x 1000 44,2 44,0 43,9 43,8 43,8
Infrastructure, Strezhevoy’

Residential buildings account for more than 60%ruérgy users of the district heating system. Thnoug
the historic figures, as well as Master Plan ofe8tevoy, STES has concluded that the number of
residential apartments will not change significaiml the coming years:

gf(;'gi”g 2001| 2002| 2003| 2004 |2005 [2006 | 2007 | 2008 | 2009 | 2010 2011 2012
Number of . ]

15 52 |15 52215 556 15 49415 48315 63815 714 15 740 15 740 15 74015 740 15 740
apartments

It can therefore be assumed that the connectiahitogesidential sector of Strezhevoy would stayeno
or less the same in the coming years.
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Other users are public buildings, dormitories aochmercial facilities. As regards public buildingsda
dormitories, they have similar energy use pattemgesidential buildings; the same holds to a large
extent to commercial buildings, mainly shops, datgrenterprises and construction companies. Only
with industrial companies, the energy use may Haénced by production, which for many is growing.
However, the share of industrial companies is 13%@mlb commercial facilities only. Their main
production activity, oil extraction, is outside ttewvn. Therefore, the potential expansion of indakt
activities in the city will not significantly inflence the heat load at the heating sub-centrals.

As the project activity will have no impact on thelume of the customer buildings, it is concludedtt
any changes in building volume would also have oeclin the baseline scenario.

The proposed methodology for establishing the loezat at heating sub-centrals in the baseline saenar
allows for any changes in volume of the customeidmgs which would have occurred in the absence
of the project activity (see formula 6, section D.4.).

Heating norm at end user

The total housing stock in Strezhevoy comprises3® 000 square meters. Residential buildings are
typical late 1970's-80’s build with a standard dgsfor buildings envelope and technical systemgré&h
are basically 3 types of residential buildings,, iveood made, brick made and panel concrete bgjdin
These buildings have different heat and domesticMader demand and they have correspondingly been
attributed different heat supply norms. The normstaldished by STES are based on the above
mentioned official methodology, based on RussiaitdBig Code (SNiP).

The energy norm for the brick made and panel ceadraildings are circa 50% of that of the wooden
made buildings. This means that in order to keepribrmative temperature in such buildings requires
half the energy needed for wood made buildingsslaesgergy efficient, wood made buildings comprise
circa 40% of the building stock in Strezhevoy. dtassumed that the share of wood made buildings
would be reduced gradually. Thus, 6.5% of buildimghe town are classified as worn-out, all of them
wooden; in the period of 2002-2010, circa 10% @fstwill be demolished according to tHenicipal
Programme for Renovation of the Communal and Housissets till 2010. Most likely, they would be
substituted with the panel concrete buildings. these buildings, the energy norm would therefoite ge
reduced; in total, one can expect heating normdb rgduced for circa 0.7% of the buildings in
Strezhevoy. As to the rest of the building, theiemy norm would stay the same.

As the project activity will have no impact on thenovation and use of building materials, it is
concluded that any changes in the energy normeobtiildings would also have occurred in the baselin
scenario.

The proposed methodology for establishing the loeat at heating sub-centrals in the baseline saenar
allows for any changes in the energy norm of th&amer buildings which would have occurred in the
absence of the project activity (see formula 6tised.1.1.4.).

The increase in tariffs has stimulated the popoteato install hot water meters. In addition to {fsme

of the large public building and commercial fagdi account heat energy use through the meter
readings. According to the accounts of STES, lgylhginning of 2007, 8% of the population have
installed domestic hot water meters for the eneaappounting, and this is forecasted to rise to 31%he
population by 2012. Those using the meters usualysume 30-40% less hot water then the norm
accounts for. As regards to heat meters, the dyaottiheat energy metered is ranging 2-10% for the
given sub-centrals; they are installed at largeldmgs and their quantity is rather stable.
Implementation of heat meters would usually beofed with small scale energy efficiency measures.
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Thus, according to STES buildings where energy étened use 56 — 88% of the normative heat
demand.

The project activity, however, will not affect hettriffs, which are set at Federal level, and will
therefore not result in an increased installatibhai water meters and heat meters when compared to
the baseline.

In addition to using the “norm” for calculation dbt water use, actual metered domestic hot water
supply will also be integrated into the calculatadrthe baseline (see formula 6, section D.1.1.4.).

Ambient temperature
The town is located in a continental climate zoHee winter season in Strezhevoy region is long, and
the climate is harsh. Table 4 gives an overviethefspecific climatic conditions:

Parameter Value
-Absolute minimum temperatuf€, -52
-Absolute maximum temperatut€, 35
-Mean annual temperatut€, -5,5
-Mean heating season temperatdez, -9,6
-Duration of the heating season, days 252

The district heating system in Strezhevoy is de=igior a heating season of 252 days. Similarlygtie

a standard in Russia (SNIP 23-01-99) establishiegjgth temperatures for various cities, including
Strezhevoy. Energy tariffs are based on these ésigperatures. Energy supply is, however, planned
based from the actual temperatures: the start addoé heating season is set according the outdoor
temperature. The limit is #8 for a duration of three days.

The table below refers to the design and mean rhotgimperatures in various years, as measured by
STES. As it could be seen most of previous hea@agons were warmer than the 2design temperature”.
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2007-
Year 2000 2001 2002 2003 2004 2005 2006 2026
Design
January -25,3 -28 -15,3 -15,6 -16,5| -15,0 -35,6 -21,5
February -14 -19,3 -10,2 -17,2 -15 -19,0 -18,0 -19,6
March -4,3 -8 -6,4 -8,6 -12 -16,9 -7,6 -12,1
April -1,6 -1 -2,5 -1,8 -5 -1,0 -6,0 -1,7
May 11 11 9 10,9 10 8,5 4,0 5,5
June 19,3 16,8 17,6 19,0 16,7 15,% 19,3 13)7
July 18,2 16,4 18,2 17,6 17,3 20,0 19,0 17,5
August 17,0 16,9 13,2 18,9 12,0 15,( 13,4 13,7
September 8,4 9,3 6,4 9,4 7 9,5 10,0 8,0
October -1,3 -0,2 -0,1 -2,1 -1 3,5 -1,0 -1,4
November -14,6 -8,1 -11,09 -15,1 -5 -7,0 -12,0 -12,7
December -23,7 -16,4 -23,4 -12,2 -23 -17,5 -11,0 -19,6
Average per
year -0,8 -0,8 -0,3 0,4 -1,1 -0,3 -2,( -3,0
Average heating
season -8,7 -8,2 -7,2 -7,1 -8,1 -7,3 -9,71 -9,6

To be able to compare the heat delivery betwedardiit years a normalization must be made by using
the heating degree-days for the respective yedrs.Heating degree-days can be calculated from the
climatic data. The amount of heat needed to mairaai even and comfortable indoor temperature is
mainly proportional to the difference between owtdand indoor temperature. If the heating system

supplies heat up to 18°C, other sources such asindreat, electrical light, and electrical machines

supplies the rest up to 20°C.

The proposed methodology for establishing the loeat at heating sub-centrals in the baseline seenar
allows for any changes in the ambient temperaturetwwould have occurred in the absence of the
project activity (see formula 6, section D.1.1.4.).

Losses in supply and distribution system for heatig and domestic hot water

The Strezhevoy district heating system has, acegrth discussions with STES representatives, an
acceptable standard of insulation, but with consible portions where the insulation is wet or hasrb
peeling off the pipes. Most of pipes are insulatgith Rockwool, and only few with polyurethane foam.

According to STES, the heat losses are estimatettca 10-17%The precise value for the heat losses
both from the district heating networks is not kmogince no energy measurements are made at the
networks. The heat losses for the distributionesyshave also to be calculated. The norm for hesel®

in energy transmission and distribution systemssisblished based on the Methodology “Method for
calculation process losses when delivering heatggheThis is the 2005 Methodology, approved by the
Ministry of Industry and Energy.

Energy losses are hereby divided into (-) ratee#thosses through the pipelines and insulation(gnd
leakages of heat. Rate of heat losses is calcuteged on information on:

Diameter;

Type (above, under surface, in-gutter, open);
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Temperature of heat (heating agent), hot watetemgerature of ambient air or soil
Insulation properties;
Length of a pipeline.

Leakages of heat are estimated involving the fdlhgwarameters:
Density of heating agent;
Mean temperature of heating agent;
Calorific value of heating agent;
Loss of flow.

Based on the above, each Heating Sub-Central veagnasl with an estimate of heating losses for the
normative year, as it is referred in the table belo

Heating Sub-Central Distribution losses, Gcallyear
: : _ Losses in Heating Mains,
# Normative load| Heating Domestic Hot | Sub-Total Gcallyear
Gcallyear, Water
incl.excess heag
1 52 782 2 930 3305 6 235 580
2 59 213 2 652 2 870 5522 889
9 32176 3714 2976 6 690 1251
10 95 988 2093 2074 4167 677
11 75 325 1719 1388 3107 705
12 44 278 3 056 1982 5038 1176
15 69 658 802 951 1753 327
Total 433 365 32512 5 606

As it could be concluded, most of the losses oatdistribution system.

According to STES, 3 km of networks should be reptheach year. This represents an energy saving
potential in reduction of energy leakages in heptivains and in distribution lines per year. Conglts
STES expects that all the pipelines which are didan 10 years have additional energy leakagesadue
significant deterioration of insulation, but thege not visible and are not accounted for or moedtdy

the company.

In the baseline scenario, it is assumed that eldtarioration of the pipelines and replacementipép
would be in balance; no extra leakages due to tondof the insulation, neither reasonable energy
savings should due to replacement of pipes shmikelkpected coming years.

In addition to that, the normative energy losseséating system should be adjusted according to the
actual temperatures of air and soil.

Conclusions on setting of baseline.

The setting of the baseline is based on key assongptmost of them highlighted in the feasibilitydy
prepared by the Tomsk Centre. The Centre has daotiea thorough analysis of current conditions of
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the district heating system in Strezhevoy. Theseiraptions have been discussed and the conclusions
are summarised below:

Parameter Comment Input to the baseline calculation
Volume of  customerNo impact from project activity 2006 volume used base yeal,
buildings recalculated ex-post

Heating norm at end-user;,  No impact from projecivigt 2006 specific energy consumptipn

(Kkal/m-yr) of buildings,
recalculated ex-post

Use of heating meters apdo impact from project activity 2006 figures used in base year,

meters for hot water recalculated ex-post

Ambient temperature Energy norm should be normadlize“standard design” year to be uged
using the heating degree-days |fior calculations; a formula for taking
the respective year into account the actual degree-days

used when recalculating ex-post

Losses in supply andNoimpact from project activity 2006 figures used in base year,
distribution recalculated ex-post

To calculate emission reductions, the baseline Jii# re-calculated ex-post, after project
implementation. The baseline is going to be basedhe existing norms calculated using Russian
official standards and methodologies. It is notdiwpithat the actual delivery of heat is assumebeto
above the norms, as the room temperature goesefndguover the normative; this gives a ground to
consider the normative energy load to be a conseevastimate.

The 2006 will be used as a base year when setibdseline. The baseline will be adjusted to tatke
account any changes in volume of customer buildihgating norms for customer buildings, the outside
ambient temperature, hot water use according temmetdings and losses in the supply network, since
these parameters affect the heat consumption aéftine the use of fuel. However, none of these
parameters are affected by the implementationeptbject activity.

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

>>
There are two main barriers to the implementatibrthe proposed small scale project activity: a
technological barrier and an investment barrier.

Technological barrier

Although implementation of energy efficiency mea&surin energy supply systems is relatively
commonplace in Russia, the common practice is fgdement typical energy efficiency measures in
energy generation facilities, such as frequencwendars, energy efficient pumps, automatic burner
controllers, etc.; or to insulate of replace pipe$i. The renovation of heating sub-centrals is niesh
common, due to the fact that technically it is guibmplicated, as a heating sub-central is in & yea
round operation; but also due to the fact thattéudnology should specifically be suitable to dtshi
from 2 to 4 pipes, a system which is common in Ryssut not in Western Europe. As most of
equipment for the project is imported, the consegass that it should be specifically adapted, Whic
results in a higher capital costs.
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As noted, there are not so many infrastructureeptsjrelated to district heating in Russia. Althoug
new plate exchangers from Alfa Laval have alreadgrbinstalled in Russia, this is the first specific
project in the region integrating several measimesewly renovated heating sub-centrals. Espegially
the temperature based heat flow control is nevsfoezhevoy; this system will supersede currentgdus
manual valves and flow regulation systems (i.esedaon a pressure drop between the supply andhretur
mains). The technology adopted for this projecivagtcan therefore be considered to be relatively
innovative for the region.

Experience of operating with new equipment shoddlbveloped at the company. Local staff will need
training to be provided by the equipment supplispecially essential is systematically monitor heat
and domestic hot water consumption to use the peesef heat meters and to measure heat and water
losses in distribution systems. A related riskhis tact that the equipment supplier is not basedllyp
which may result in delays in solving any operatipgblems related to lack of experience or
insufficient training.

Investment barrier

In order to illustrate the investment barrier toplementation of the project, a comparison of key
financial indicators for the proposed project atgivand the “competitive” energy saving projects is
presented below:

Scenario Payback period (years) IRR*
Without sale of carbon credits 10.6 -3.16 %
With sale of carbon credits 9.3 3.68 %
Steam engine in the boiler hodise 3.04 --
Computer-based electricity 4.7 --
management system at heating suby-

centrals

Frequency converters for fans and 2.1 --
pumps at boiler house 4

Recycling waste heat in exhaust gat 0.7 --
through the economizer

Renovation of boilers -50: 3.5 --

L IRR calculated over a 20 year period from firstdstment in 2007

2 sale of carbon credits over the first Kyoto perimly

3 list of measures and figures are referred byMbaicipal Programme for Renovation of the Commuarad Housing Assets to 2010, adopted
17.05.2006 by the local Duma.

The above table shows that without the revenue Bala of carbon credits, the project IRR is -3.16%,
which is considered to be low. With the revenuerfithe sale of carbon credits, the additional income
generated results with more acceptable returnwastment, with the IRR increasing to 3.68%. Propabl
of more relevance to the project developer is tiogept payback period, as this is the parameted bge
STES in assessing whether to invest in projects.

It should be noted that the calculation of finahdmaicators for the project is very sensitive toef
prices. The information presented in the table akiewbased on increases in fuel price predictethby
company, namely a 25% increase in gas price perydd 2013 when price increase is reduced to 10%
per year. Currently, they are subsidized by thepkeip Tomskneft; however they are not stable and
could increase further dependent on the price lexgliested by the supplier. This highlights another
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investment barrier for energy sector projects, Wligcthat financing institutions and banks, in jatar
local commercial banks, are averse to project fiiman because of uncertainty in fuel prices. This
uncertainty decreases the amount of lending capitailable to companies for this type of project
financing.

Without the sale of carbon credits, there is atsiger of financing for project implementation. Thedl
contribution from STES is limited to the incomegiénerates. The income is strictly regulated by the
Regional Energy Commission (REC).

All Russian utilities presently run a so-calleds®o tariff formula, according to which each utilit
should be able to recover the average productia, ciepreciation and a regulated profit margin. A
profit margin is forecasted by the REC to be atlthel of 4% in the coming 8 years. The projected
level of tariff increase is 5-12% per year.

2004 | 2005 | 2006 | 2007 | 2008 | 2009 2010 2011

Heat tariff, RUR per 1 310 326 345 3849 414,38 450,47 469,07 507,56
Gcealt

Increase of tarrifs,% 5 6 12 8 9 4 9

The energy tariff approved by the Regional Energyn@ission once per year is systematically lagging
behind the requested levels, as the actual cosite tcompany are growing higher than that of thiéfta
This could be demonstrated by the statistics olation of prices in 2004 — 2007 for the following
main materials and goods (Source: official 200%entation of STES):

- Boiler Pipe,j28mm, - 58%, or average 14,5% per year,
- Boiler Pipe,i60mm, - 64%, or average 16% per year;

- Water Pipe, - 150%, or average 37% per year;
- Pipe Bend, - 93%, or average 2&Yoyear;

- Rock-Wool Insulation, - 69%, or average 17% peary

STES therefore expects that implementation of tiegept may not allow it to increase the income leve
but will help to reduce its operational costs anttitihe tariffs within the permitted level.

According to company’s projections, its net prdfitring the period of project implementation would
vary from circa 120 000 till 300 000 Euro. If thisvenue is received and other energy efficiency
projects are put into pipeline, the money availdbléar not enough to finance the project. The gubj
financing could be increased with other contribngion the form of grants. Thus, the city authositie
have declared that they are prepared to providgdiygfivileges for the implementation of the prajec
in the form of reduced transactions into the myordtbudget. Currently, STES is paying leasing fae f
the assets it operates. From next year on, the @oynwould get a new “concession” agreement with the
municipality, allowing it to direct its concessidee into capital investments, e.g., the project, this
volume does not recover most of the investmentdette

Obtaining debt funding for this type of projectigity is problematic. The availability of a commék

credit is questionable for this type of long-termojpct, and, if available is expensive. Bank ar¢ no
ready to provide financing for energy efficiencyjects because risks and profits in these proj@es

hard to assess. Thus, STES has applied to the ddfie¢ of “Sberbank” — one the largest Russian
banks???. This bank is prepared to provide a @ae fan, with the interest rate of 11%. This is
considered to be quite high and the company isihgpfor alternative options. For this reason, STES
has resorted to an International Financing Institytnamely NEFCO, for the provision of a loan at
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affordable rates. It should also be emphasised ¢hdion financing is an integral part of the loan
negotiations, begun in 2006, between NEFCO and STE#bon financing therefore formed part of
management thinking during planning for implemenotabf the project activity.

The project is therefore unlikely to go forwardt# present form if financing from the sale of camb
credits is not available. Besides that, large itmests should be planned to maintain current nedsvor

As in most places in Russia, no major rehabilitatias been carried out for the networks in Strezhev
Unlike the sub-centrals, a considerable part ofcihrenected networks is already worn-out and require
urgent corrective measures. The company has deactlagehabilitation plan, based on assessment of
the pipes conditions, age and length of the netsvofifter this plan, circa 3 out of 70 km should be
replaced each year to ensure uninterrupted oparatiothe district heating system. The company
however coped to replace in 2006 and 2007 correlpgly 55% and 69% of the plan. If situation
makes no improve, then more than 8 km of worn-opeg or 11% of all the networks in Strezhevoi
would not be replaced by 2012, so that the integoit the networks would be endangered. As a
consequence, the retrofit of the networks is thst foriority investment for the company in order to
ensure the very operation of the heating supplteaysAll the other potential projects are considetie

be a second-priority projects.

Financial projection of investment programme of tB€ES unveils a shortage of equity for its
implementation:

Parameters, 1000 RUR 2007 2008 2009 2010 2011 2012
Investment Heating Sub- 8 591 6 000 11621 15 242 11 869 8 046
Centrals
Replacement of networks 9474 10827 10 890 11 482 11 826 11 826
Energy Efficiency in boiler 2 464 1630 4274 3 659 3805 3958
house
Total investments 20529 12457 26 785 30 383 27500 | 23830

Projected revenue, based gn 15 806 16 493 18 912 19 349 19 803 20 275
the investment component of
the tariff for energy

Total -4 723 -1 964 -7 873| -11034 -7 697 -3555

The alternative to this project activity, which tie maintain the current situation, requires neither
significant extra investment nor new technology.

As the barriers mentioned above are directly rdldateinvesting in heating sub-centrals, there is no
impediment for the STES to choose the “businesssagl” alternative to the project activity. i.eo, t
maintain the operation of the existing heating sebtrals. As a consequence, the proposed measures
will not be planned for implementation due to invesnt barriers, if they were not undertaken as a Jl
small-scale project activity.

The emission reductions generated by this projesttrthe CDM /JI definitions of additionality by (i)
having taken Jl into account at an early stagerofept development, (ii) replacing the existingmntla
with technology that would otherwise not be uséuligtthe greenhouse gas emission reductions would
not otherwise have occurred in the business ad gesanario) and (iii) carbon financing was integral
arranging the long-term financing of the project.

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
FOR SMALL-SCALE PROJECTS - Version 01.1

Joint Implementation Supervisory Committee page
23

B.3.  Description of how the definition of the projet b ary is applied to the

>>
The project boundary encompasses the physicalrgeigal boundary of the portion of distribution
system where the energy efficiency measures arkeingmted.

The spatial extent of the project boundary inclualébuildings and equipment comprising Heating -Sub
Centrals 1, 2, 9, 10, 11, 12 and 15, the seves sitere the project activity is to be conducted.

fuel | Boiler Plant 3

A

fuel Boiler Plant 4

—

>>

Date of completion of the baseline methodology1287
Sergei Faschevsky

Norsk Energi

Tel: +47 22 06 18 00

Fax:+47 22 06 18 90

e-mail: sergei.faschevsky@energi.no

\ C.1. Starting date of the_small-scale project |
>>

The project will be implemented over a period chme5 years, according to the following timetable:
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Heating Sub-Central Implementation Plan
Beginning of implementation Start-up

10 July 2007 January 2008

11 March 2009 September 2009

2 March 2010 September 2010

1 February 2010 July 2010

9 February 2011 July 2011

12 March 2011 September 2011

15 March 2012 September 2012

Start date of the project is therefore January 2008

‘ C.2. Expected operational lifetime of the small-sda project: |
>>
According to Russian regulations (norms) the lifieet of the equipment (heat exchangers) is 15 years.

‘ C.3. Length of the_crediting period |
>>

The length of the crediting period ends when thetlyperiod ends in 2012. The project lifetime,
however, exceeds the Kyoto period, and more enmissialuctions could be claimed once further
crediting periods are established.

The length of period within which emission reduntianits are to be earned is therefore 1 Januarg 200
to 31 December 2012.

‘ SECTION D. Monitoring_plan. |

‘ D.1. Description of monitoring planchosen: |
>>
The objective of this monitoring plan is to provia@ractical framework for collection and manageimen
of performance data in order for the project pgrént to calculate emission reductions, and to gree
DOE the needed documentation to re-examine anfi/\@riission reductions.

Monitoring according to Methodology AMS-II.A shdle undertaken as follows:

"The energy performance of the project activity lsba the measured technical energy losses of the
equipment installed unless such losses cannot berecke If the technical energy losses cannot be
determined from metered data, they shall be catedlasing the test results when the installed egai is
commissioned, and if these are not available usevéttue determined in paragraphs 3 or 4 as appiptl’
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In the case of this project, the measured enelggemof the equipment will be metered once theept@g implemented, and this metered data will seuto
determine the performance of the project activity.

A total of six basic monitoring points have beeentified, although monitoring points 4 and 5 witkaally consist of seven separate meters in easd @2. there
will be a monitoring point 3 and 4 for each of #even CHSSs), and have been given the ID numbete 4.7 and 5.1 to 5.7 figure below summariseddbation
of the various monitoring points.

@ €
Boiler hous \ CHSS 1 @ To customers

CHSS 2 To customers

To CHSSs 9, 10, 11, 12, 15

To customers

—>
=3

D.2. Data to be monitored:

>>
The chosen plan will monitor emissions in bothphgject scenario and the baseline scenario.
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ID number Data variable Source of data Data unit Measured (m)Recording Proportion of data | How will the Comment
(Please use calculated (c), | frequency to be monitored data be
numbers to ease estimated (e) archived?
Cross- (electronic/
referencing to paper)
D.2.)
1 Fuel consumption in | Gas flow 1000n? m Once in a hour 100% Paper and Part of existing work
ear “y”, measurements at electronically routine.
year'y", Quely M1 and M2
2 CO emission factor | Laboratory tests and tCO,/GJ c Once a month Samples Paper and Monthly gas sample
of fuel used EFyel conversion factors electronically taken and analysed
Yol of samples taken at by Central Test Lab
M1 and M2 of Luginec Gas
Compressor Station
of OAO
“TomskNeft".
3 Measured Calorific Laboratory test GJ/ 1 000°m m Once a month Samples Paper and Monthly gas sample
Value of fuel used, electronically taken and analysed
CVigel by Central Test Lab
of Luginec Gas
Compressor Station
of OAO
“TomskNeft".
4 Boiler thermal energy] Measurements at | GJ m Once in a hour 100% Paper and Part of existing work
output year *y’ Egy M2 and M3 electronically routine.
5 Length of under- Review of DH m m Once a year 100% Paper and --
ground/ground based| network plans electronically
district heating
network main
between boiler house
and project heating
sub-central in year
v
6 Energy supplied to Measured at M4 GJ m Once in a hour 100% Paper and Part of existing work
each CHSS, E electronically routine.
7 Energy returned from| Measured at M4 GJ m Once in a hour 100% Paper and Part of existing work
each CHSS, electronically routine.
8 Mean annual density| Calculated kg/rh m Once a year 100% Paper and --

of heating agent

electronically
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(water) in a heating

main, /" y

9 Mean monthly Measurements °c m Once a month 100% Paper and --
temperatures of in electronically
supply return mains,
s, b

10 Mean annual drinking Measurements °c m Once a month 100% Paper and --
water temperaturegt electronically

11 Number of hours in @] Measurements °c m Once a year 100% Paper and --
heating season, HRS electronically

12 Specific heat losses of Estimated from Number c Once a year 100% Paper and --
a underground pipe /| norms electronically
meter / hour, ghg

13 Specific heat losses | Estimated from Number c Once a year 100% Paper and --
per meter, per hour of norms electronically
a ground mounted
pipe, 4.¢ dir

14 Number of sections of Review of DH Number c Once a year 100% Paper and --
a heating main network plans electronically

15 Specific thermal Estimated from Kcal/kg-°C [« Once a year 100% Paper and --
capacity of a heating | norms electronically
agent, ¢

16 Volume fraction of Estimated % c Once a year 100% Paper and -
losses of a heating electronically
agent in a supply line

17 Norm for the losses of From norms m3/hr c Once a year 100% Paper and -

heating agent per

hour, my

electronically

Relevant data and factors necessary to be moniforexhlculating baseline emissions are outlinddwe

ID number Data variable Source of datal Data unit Measured (m)Recording Proportion of data | How will the Comment
(Please use calculated (c), | frequency to be monitored data be

numbers to ease estimated (e) archived?

Cross- (electronic/

referencing to paper)

D.2)

1 Fuel consumption in | Gas flow 1000n? m Once in a hour 100% Paper and Part of existing work

year *y”, Qfuel,y

measurements at

electronically

routine.
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M1 and M2
2 CQO emission factor | Laboratory tests and tCO,/GJ Once a month Samples Paper and Monthly gas sample
of fuel usedEFfyely conversion factors electronically taken and analysed
' of samples taken at by Central Test Lab
M1 and M2 of Luginec Gas
Compressor Station
of OAO
“TomskNeft".
3 Measured Calorific Laboratory test GJ/ 1 000°m Once a month Samples Paper and Monthly gas sample
Value of fuel used, electronically taken and analysed
CVigel by Central Test Lab
of Luginec Gas
Compressor Station
of OAO
“TomskNeft".
4 Boiler thermal energy| Measurements at | GJ Once in a hour 100% Paper and Part of existing work
output year *y’ Egy M2 and M3 electronically routine.
5 Length of under- Review of DH m Once a year 100% Paper and -
ground/ground based| network plans electronically
district heating
network main
between boiler houses
and project heating
sub-central in year
v
6 Energy supplied to Measured at M4 GJ Once in a hour 100% Paper and Part of existing work
each CHSS, E electronically routine.
7 Energy returned from| Measured at M4 GJ Once in a hour 100% Paper and Part of existing work
each CHSS, electronically routine.
8 Mean annual density| Calculated kg/m Once a year 100% Paper and -
of heating agent electronically
(water) in a heating
main, /" y
9 Mean monthly Measurements °c Once a month 100% Paper and --
temperatures of in electronically
supply return mains,
s, b
10 Mean annual drinking Measurements °c Once a month 100% Paper and --
water temperaturegt electronically
11 Number of hours in @] Measurements °c Once a year 100% Paper and --
heating season, HRS electronically
12 Specific heat losses of  Estimated from Number Once a year 100% Paper and --
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a underground pipe /| norms electronically
meter / hour, ghg

13 Specific heat losses | Estimated from Number Once a year 100% Paper and --
per meter, per hour of norms electronically
a ground mounted
pipe, 4.¢ dir

14 Number of sections of Review of DH Number Once a year 100% Paper and --
a heating main network plans electronically

15 Specific thermal Estimated from Kcal/kg-°C Once a year 100% Paper and --
capacity of a heating | norms electronically
agent, ¢

16 Volume fraction of Estimated % Once a year 100% Paper and -
losses of a heating electronically
agent in a supply line

17 Norm for the losses of From norms m3/hr Once a year 100% Paper and -
heating agent per electronically
hour, my

18 Connection load to a Measurements m3 Once a year 100% Paper and --
heating sub-central i electronically
year y", V

19 Metered heating Measurements GJ Once a year 100% Paper and -
consumption for & electronically
building within a
service area ()
heating sub-central i
year y", HMiny,

20 Metered domestic hgt Measurements GJ Once a year 100% Paper and -
water  consumption electronically
within a service area
of heating sub-central
in year ‘¥,
EHWMmg,in,

21 Number of customef Measurement No. Once a year 100% Paper and -
buildings, cb electronically

22 Number of customef Measurement No. Once a year 100% Paper and -
buildings having electronically
meters, r

23 Design temperature Calculated from °c Once a year 100% Paper and --
inside the heated Russian standards electronically
area, according to a
Russian standard, t

24 Design ambient  Calculated from | °C Once a month 100% Paper and -
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temperature for d Russian standards electronically
given period,
according to a
Russian standarchnt
25 Design ambient Measurement °c Once a year 100% Paper and --
temperature when the electronically
heating system should
sustain the Eo ma
i,n,y,; to
26 Number of hours of Measurement Hr Hourly 100% Paper and --
operation of heatingd electronically
system in year Yy’ ,
HRS,.
27 Norm for the quantity] From norms I/apartment/d Once a year 100% Paper and --
of domestic hot water electronically
use per day, a
28 Numbers of persons Measurement No. Once a year 100% Paper and --
or apartments in i electronically
customer building at
the n heating sub-
central in year “y”", N
29 factor representing a Measurement constant Once a year 100% Paper and -
deviation of the electronically
actual ambient
temperature for g
given period fromdy,
30 Factor describing Measurement %; Once a year 100% Paper and --
energy losses 0 electronically
domestic hot wate
inside a building, I
31 Average number of Measurement No. Once a year 100% Paper and -
days during the electronically
heating season,N
32 Mean temperature df Measurement °C Once a month 100% Paper and -
heat in a month “a” electronically
entering n heating
sub-central in yea
"y, tha
33 Mean temperature gf Measurement °C Once a month 100% Paper and --
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heat in a month “a’ electronically
returning from n
heating sub-central i

year 'y, ta
34 Mean measured Measurement °C m Once a month 100% Paper and
temperature of heat in electronically

a month “a” entering
distribution  system
from n heating sub-
central in year “y”,

thai

35 Mean temperature gf Measurement °c m Once a month 100% Paper and
heat in a month “a’ electronically
returning from

distribution  system
from n heating sub-
central in year ‘y",

t al
36 Actual mean| Measurement °C m Once a month 100% Paper and
temperature of heat in electronically

a month “a” entering
n heating sub-central

after the
modernisation in yea
W
37 Specific heat load of Calculated from kJ/nP-hr-°C c Once a month 100% Paper and
a building for| norms electronically

maintaining ¢
calculated as g
function of an age
purpose and volume

of a building, @
38 Infiltration rate, K Calculated from kd/nf-°C c Once a month 100% Paper and
norms electronically
39 actual mean Measured at M6 °C m Once a month 100% Paper and
temperature of electronically
ambient airfor a
month “a”, T o

Determination of project emissions
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The energy performance of the project activity Ww#l determined by direct measurement of the erlesggs of the distribution system, measured adiffexence
between energy supply at the input (flow) to thdividual CHSS and energy return from the same CHE®B®8rgy losses from each CHSS will be added tekss
from the distribution system (district heating netiwbetween boiler house and CHSS) to take intowucdistribution losses, which will determine #eergy
which needs to be supplied from the boiler housardter to meet the energy losses. This figure fergy supplied from the boiler house will then badid by the
boiler efficiency to determine fuel use in GJ, whigill be multiplied by the emission factor for theel in question in order to determine Cé&nissions.

The formulae for calculation of project emissions described as follows.

1. Project emissions from combustion of fuel inrysa

PE = EFye * ((EL,+ HSL,,)/Beff)

where,

with

ELy=Ey—-Ey

where

ERer Emission factor for fuel used, tG/GJ

EL,: Energy loss of the system, GJ

Esy: Energy supplied to each CHSS in year y (meastaéa)
Ey: Energy returned from each CHSS in year y (meskdata)
HSL, Calculated losses in the heat supply systentrezBevoy.
Beff,: Boiler efficiency in year “y”

2. Calculation of the boiler efficiency in year “y”

Beffy = Eg'y/ (Quel,y* GCVY)1

where,
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Beff,: Boiler efficiency in year “y”

Egy: Quantity of energy generated by the boiler hangear “y”;

Qtuely: Quantity of fuel consumed by the boiler housgear “y”;

CViger. Calorific Value of the fuel consumed by the boihouse in year “y”

3. Calculation of the distribution efficiency ofetlheat supply system of Strezhevoy relatenlieating sub-central in year “y”

Heat losses are calculated for each heating mamanihelp of the approved methodology, as mentiamdsil, as a total (-) rate of heat losses thrainghpipelines
and insulation and (-) leakages of heat. At Streajemost of heat mains serve more than one heatibgcentral. If two or more heating sub-centra¢spdaced at a
heating sub-central, their portion of energy lossesalculated. These calculations are appliecatth esection of a heating main servimpeating sub-central. The
aggregate network losses relatech teeating sub-central would be then a sum of thetedlinetwork losses at each of section of heatmgsrserving the heating
sub-central. The calculations are performed forstaadard (normative) conditions. They would becleesdjusted to the actual ex-post.

HSL,y, = HSL nyt+ HSLy nyt...... HSLa-shm,ny
where,

HSL..shmny — the related heat losses at “n-shm” section béating main serving the heating sub-central in year “y”, given the ambitsrhperature and other
factors, GJ.

HSLn—shm,n,y: HI—n:y* SHSI-li\—shm,y;
SHSlﬁ—shm,y: HML n—shm,)/EHM n—shm,y;

where,

HLp,y - calculated heat load at theneating sub-central in year “y”, given the ambiemhperature and other factors, GJ;
SHSL.simy  specific heat losses at “n-shm” section of aihgamain in year “y”, given the ambient temperatand other factors, GJ;
HML n.shm,y calculated heat losses at “n-shm” section odéating main in year “y”, given the ambient temperatand other factors;
EHM nshmy:  energy flow that has passed through the “n-shmii@eof a heating main in year “y”, GJ.

The official methodology mentioned B1 is used falcalating heat losses at “n-shm” section of ainganain in year “y”, given the ambient temperatare other

factors. According to the methodology, the heasdssare described by as a total (a) rate of hes¢dathrough the pipelines and insulatidn.{,m,) and (b) leakages
of heat (K .shm,):
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HML n—shm,y}z LI n—shm,y+ LK n—shm,y;

Llnshmy=  (Ouag XL %0) X0 ® * HRS (if pipeline buried underground) ;
1

or,

Ll n-shmy= (q,yS *L* b)* 10 °*HRS, + (qur XL xb) X0 ° * HRS, (if pipelines surface mounted) ;

1 1
LK nsimy = M * r *c*[b*t, +(1- b)*t, - t, ]*10° *HRS;;

where,

LK n-shm.y heat losses at “n-shm” section of a heating rirajrear “y” through the pipeline and insulation];G

Lln-shm.y heat losses at “n-shm” section of a heating rirajrear “y” due to a leakage, GJ;

Cund: specific heat losses of a underground pipe petemper hour. A norm is based on the diametex ofain and thermal characteristics of heating
agent, KJ/m-hr;

O,d/ O specific heat losses per meter, per hour ofoargt mounted pipe. A norm is based on the diantétarmain and thermal characteristics of heating
agent for the supply (g and return (q) lines, KJ/m-hr;

L: length of a section of a heating main, m;

b: rate of additional losses (through valves, sugpand so). For the heating mains in Strezhevsitdken as 1,15;

I: number of sections of a heating main;

ry mean annual density of a heating agent at a meanal temperature of a heating agent in the gupql return lines, kg/in

ts, t: mean annual temperature of a heating ageneisupply and return line&C;

tar mean annual temperature of a makeup (drinkiraggn’C;

C: specific thermal capacity of a heating agemlikg-°C;

b: volume fraction of losses of a heating agerat supply line;

my: norm for the losses of heating agent per hatden as a mean for the whole yeat/hm

HRS;: number of hours of operation of heating systeryeiar “y”, hr

Determination of baseline emissions
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The baseline emissions will result from emissioh€0, from the amount of fuel which would have been useithe boiler house to supply the heating subre¢snt
with the required quantity of heat in the abserfcgroject activity. The quantity of heat requiredai calculated demand for heat and domestic h@raatend user
within a service area adjusted by an oversupplgnefrgy with heat and domestic hot water. Theseaulzdions are performed through the applicationhef morms
given the ambient temperature, specific energy aeimsurface area of the supplied buildings, etco@rsupply of energy is characterized by the dated heat
losses in the networks and at the end user due tasafficient energy regulation at the heating-sahtrals. Fuel use will then be multiplied by #raission factor
for the fuel in question in order to determine £&Missions.

1. Baseline emissions from combustion of fuel iaryg”

BE = quel,y *CV fuel,y* EFfueI,coZ,y

where,

Qruely: Baseline fuel use to produce energy neede@mneeshe actual heat and domestic hot water deméihih the service area of the 7 heating sub-
centrals in year “y”, rh

CViely: Calorific Value for fuel used in year "y”, GJ/IQ0 ne

EFfueny: Carbon Emission Factor for fuel used in year, t{€0,/GJ

2. Calculation of the baseline fuel use for thauresgl heat generatian year “y”

quel,y = Eth,)/(B E,,/lOO)

where,

ELnsy: Calculated energy loss of the heating systesupply energy needed to serve the actual heat@meéstic hot water demand within the service area
of the 7 heating sub-centrals in year “y”, givea #mbient temperature and other factors, GJ;

Beff,: Boiler efficiency in year “y”, %

Beff = Egy/ (Quy* CVY),

where,
Beff,: Fuel conversion factor for energy generatiogdar “y”,%
Eyy: Quantity of energy generated by the boiler leonsyear “y”, GJ;
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Qu.y: Quantity of fuel consumed by the boiler housgear “y”, n;
CVy: Calorific Value of the fuel consumed by the koihouse in year “y”, MGJ.

3. Calculation of baseline energy loss of the Imgagiystem for the required facilitiesyear “y”

Energy loss of the system is equivalent to the sfithe energy needed to serve the actual heat@méstic hot water demand within the service aresach of the
7 heating sub-centrals in year “y”, given the ambtemperature and other factors:

EI—hs,y: Ethl,y+ EI—hs2,y+ ------ + EI—hs—?,y

where,

ELhsny Energy loss of the system to cover the actuaiggndemand by each of the 7 heating sub-centraglear “y”, GJ.

4. Calculation of baseline enerqgy loss of the sydtecover the actual energy load of a heatingcairiiral

The energy loss of the system to cover the actualgy load of a heating sub-central is a quanfithe energy needed to serve the actual energymtemhin its
service area in year “y”, given the ambient tempesaand other factors, plus the related loss#isameat supply system of Strezhevoi:

Elnsny= HLny+ HSL,y,

where,
HLp,y: calculated heat load at théneating sub-central in year “y”, given the ambimhperature and other factors, GJ;
HSL, calculated losses in the heat supply systemrezBévoi related ta heating sub-central in year “y”, given the ambiemhperature and other factors,

GJ.

5. Calculation of the baseline losses in the hegply system of Strezhevoy relateditbeating sub-central in year “y”

Heat losses are calculated for each heating mamanihelp of the approved methodology, as mentiomdsil, as a total (-) rate of heat losses thrainghpipelines
and insulation and (-) leakages of heat. At Streajemost of heat mains serve more than one heatibgcentral. If two or more heating sub-centra¢spdaced at a
heating sub-central, their portion of energy logsesalculated. These calculations are appliecath esection of a heating main servimgeating sub-central. The
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aggregate network losses relatech teeating sub-central would be then a sum of thetedlInetwork losses at each of section of heat@gsrserving the heating
sub-central. The calculations are performed forstaadard (normative) conditions. They would becleeadjusted to the actual ex-post.

HSL,y, = HSL nyt+ HSLy nyt...... HSLa-shm,ny
where,

HSL..shmny — the related heat losses at “n-shm” section béating main serving the heating sub-central in year “y”, given the ambitsrhperature and other
factors, GJ.

HSLn—shm,n,y: HI—n:y* SHSI-li\—shm,y;
SHSlﬁ—shm,y: HML n—shm,)/EHM n—shm,y;

where,

HLp,y: calculated heat load at theneating sub-central in year “y”, given the ambiemhperature and other factors, GJ;
SHSL.simy  specific heat losses at “n-shm” section of aihgamain in year “y”, given the ambient temperatand other factors, GJ;
HML n.shm,y calculated heat losses at “n-shm” section oéating main in year “y”, given the ambient temperatand other factors;
EHM nshmy:  energy flow that has passed through the “n-shmii@eof a heating main in year “y”, GJ.

The official methodology mentioned B1 is used falcalating heat losses at “n-shm” section of ainganain in year “y”, given the ambient temperatara other
factors. According to the methodology, the heasdssare described by as a total (a) rate of hes¢dathrough the pipelines and insulatidn.{,m,) and (b) leakages
of heat (K .shm,):

HML n—shm,y= LI n—shm,y+ LK n—shm,y;
i

Llnsnmy= (g XL X0) X0 ® * HRS (if pipeline buried underground) ;
1

or,

(qur XL xb) X0 ® * HRS (if pipelines surface mounted) ;

Lln-shmy= i (Ch,s *|L* b)* 10°° *HRS, +

1 1
LK nsimy = M * r *c*[b*t, +(1- b)*t, - t, ]*10° *HRS;;
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where,

LK n-shm,y heat losses at “n-shm” section of a heating nmajrear “y” through the pipeline and insulation];G

Ll n-shm,y heat losses at “n-shm” section of a heating nrajyrear “y” due to a leakage, GJ;

Cund: specific heat losses of a underground pipe pgtemper hour. A norm is based on the diametex ofain and thermal characteristics of heating
agent, KJ/m-hr;

a.d . specific heat losses per meter, per hour ofargt mounted pipe. A norm is based on the dian@étarmain and thermal characteristics of heating
agent for the supply (g and return (q) lines, KJ/m-hr;

L: length of a section of a heating main, m;

b: rate of additional losses (through valves, sugspand so). For the heating mains in Strezhevsitiken as 1,15;

I: number of sections of a heating main;

ry: mean annual density of a heating agent at a meanal temperature of a heating agent in the guppl return lines, kg/in

ts, t: mean annual temperature of a heating ageneisupply and return line&C;

tar mean annual temperature of a makeup (drinkiraggn’C;

c: specific thermal capacity of a heating agernalkg-°C;

b: volume fraction of losses of a heating agera supply line;

my: norm for the losses of heating agent per halen as a mean for the whole yeat/hm

HRS;: number of hours of operation of heating systeryear “y”, hr

6. Calculating Heat load at timeheating sub-central given the ambient temperandeother factors

Heat load for each heating sub-central in the basedcenario is calculated as a sum of a totalggnéemand of buildings in its service area, endogges in
distribution system (losses between a heating sab@ and a building) and an excess of energylgupye to a lack of heat flow regulation. Energgdes in
distribution system are estimated using the santéadelogy as the one used for estimating heat $ogsbeat mains. An excess of energy supply isneséid by
tracing how much heat has actually entered theifgeatb-central and how much it should be to mbeetthermal energy demand of a service area. Thalini
calculations are performed for the standard (naseptonditions. They would be hence adjusted éodattual ex-post, according to the actual tempe¥situ

HLny= (EDny+ DSL,,+ ES,y) * df *

where,
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ED,y: energy demand of a building stock at theeating sub-central in year “y”, GJ;
DSL,y: calculated distribution losses at thbeating sub-central in year “y”, GJ;
ES.y: an excess of energy supply at thieeating sub-central in year “y”, GJ;
a®: actual temperature adjustment factor for a stechchean temperature for a month “a”, calculated as
g (t] - tom a)’
(tj - tom)
where,
t;: standard required temperature inside a buil8@g
tom: standard (normative) mean temperature of ambiefor a month “a”°C;
toma: actual mean temperature of ambienfaira month “a”’C

DSL,, = DSLH,,+ DSLW,,;

where,
DSLH,y: calculated distribution losses of energy for heptihthen heating sub-central in year “y”, GJ;
DSLW,,: calculated distribution losses of energy for Wwater (DHW) at then heating sub-central in year “y”, GJ.

The distribution losses are calculated using timees®rmulas as referred above.

The official methodology mentioned in B1 is useddalculating energy demand of a building stocthain heating sub-central in year “y”. As heating subtca is
serving buildings with both heat and domestic hatewr, the demand for heat and domestic hot wagecalculated separately for each building, basethemorms
for a specific energy demand. In those few buildivigch are equipped with energy meters, the metheading consumptiors accounted using reading of heat
meters at the inlet to a building.

cb r

EDn,y= Ei ,n,y+ HMi,n,y;
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i=1 i=1
where,
Einy: energy demand of customer buildingt then heating sub-central in year “y”, GJ;
ch: number of customer building;
HM; ny: metered heating consumptionief customer buildingt then heating sub-central in year “y”, GJ;
r: number of customer building having heating mete

Calculated energy demand of i — customer is a Suenergy demand for heating, domestic hot watenemdilation.

Ei,n,y = EO|,n,y + EVi,n,y + Ehi,n,y;

where,
Eony: energy demand for heating customer buildingt then heating sub-central in year “y”, GJ
Ehny: energy demand for domestic hot watercustomer buildingt then heating sub-central in year “y” ,GJ

Energy demand for heating for a building for a giyeriod is calculated according to the above roaeti methodology:

Eo max,y * 24 *(tj — Lm) * HRS
EQ,n,y=

t—1
where,

Eo max . calculated designed heat demand of a building per, GJ/hr;

t;: design temperature inside the heated area, acgai@im Russian standaf@,

tom: design ambient temperature for a given periodpading to a Russian standa@,

to: design ambient temperature when the heatingsyshould sustain the Eo may, °C;
HRS;: number of hours of operation of heating systeryeiar “y” , hr.

Unless the design documentation contains a figheeEo may, is calculated separately for each building.
Eo max,y= *V*Qo* (f—1t)* (1+K;,)* 10°%

where,
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factor representing a deviation of the actual amtttiemperature for a given period frogg; t

V: volume of building taken from the outside peeier, m;
Oo: specific heat load of a building for maintainiigg calculated as a function of an age, purposevahane of a building, kJ/fehr°C;
Kin: infiltration rate, kJ/M°C.

Energy demand for a domestic hot water of i — austobuilding is characterized by a number of useéi a norm of a domestic hot water use by a dwellais
figure is adjusted with a quantity of energy repregsg a deviation between the domestic hot waseraccording to a norm and actual metered for ¥lers
having meters for the domestic hot water. The lagidorecasted for the baseline calculations basedistoric figures and hence would be adjustethé¢oactual
situation ex-post.

Ehny = EHWn;,,— (EHWR;ny+ EHWM, i );

where,

EHWN; . calculated energy demand for domestic hot wdteraustomer building at the heating sub-central in year “y”, GJ,

EHWN, iy calculated energy demand for domestic hot waterabartments having meters for domestic hot water— customer building at theheating sub-
central in year “y”;

EHWm,;,y actual energy use for domestic hot water of a-aparts having meters for domestic hot water ofustomer building at the heating sub-central in
year Hyﬂ;

EHWn,, = SNAB5- t, N + 55350 N ){55- t, )|{1+ ,)x0°;

where,
a norm for the quantity of domestic hot water peeday, l/apartments-d;
N: total number of persons or apartments in i stmmer building at tha heating sub-central in year “y”;
: factor for adjustment of domestic hot water dsgng the summer season. At Strezhevoi, this fasttaken as 0,8;
tar mean annual temperature of a makeup (drinkiraggn’C;
Khi: factor describing energy losses of domestic hoewiaside a building, %;
Not: average number of days during the heating se@&&ihdays for Strezhevoi according to the regiaoaistruction code for Tomsk oblast “  23-
316-2000"

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
FOR SMALL-SCALE PROJECTS - Version 01.1

Joint Implementation Supervisory Committee page 42

EHWn,;nyis calculated using the same formula as aboveyhate N stands for the number of apartments hadamgestic hot water meters.

7. Formulas for adjusting the energy consumptiahtamat loads to the actual conditions a month “a”:

The excess of energy supply will be monitored Hotlthe heating and domestic hot water:
ES,y = ESH,y+ ESW,,;

where,
ESH, . an excess delivery heat with the absence of presswut temperature regulation at the heating sutvaderheating sub-central in year “y”, GJ;
ESW, overheating of DHW over the normative temperatire5®°C in the coldest months at théneating sub-central in year “y”, GJ;

An excess delivery of heat is estimated by a spéatdor indicating the temperature drop in hegigwreturn lines at the (numerator) entrance ®dfstribution
system for a heating sub-central before the mosation and at the (denominator) entrance to th&ildlision system for a heating sub-central afteg th
modernisation. Thus, the factor presents a dewiatiothe quantity of heating energy entered theribigtion system after a heating sub-central befibre
modernisation and what it should be to meet thé éreargy demand of a service area. During the mond, the figures for the (denominator) will bé&ea from the
heat meter readings, whereas the figures for thenénator) will be taken from the so-called ambitrhperature/heat temperature graph. This is tregioal
between the ambient temperature and the temperaftar@eat returning from heating mains derivirgnirthe operational capacities of the boiler hoasesheating
networks. Obviously, the deviation will be the lesg for in the range of temperatures from’€lL&ll +10°C, when the heat demand in buildings is low congae
operational capacities of the system.

An overheating of DHW is estimated by a speciatdaspecifying (numerator) the averaged temperajuadient given the actual temperature of heatrgnfehe
heating sub-central before the modernisation asheh@minator) the normative temperature of the DAWIs factor describes a deviation of the DHW endyging
actually delivered into the distribution heatingbstentral what it should be to meet required byrtbem. During the monitoring, the figures for tlefiominator)
will be taken from the heat meter readings. Thaad®mn may be expected during the coldest montienithe temperature of heat entering a sub-cdmfate the
modernisation is too high and existing heat excharapacity is not enough to low down the tempeeatilirthe normative.

t -t, " )

. *( Ean +DSLH,)-( Eaqn, + DSLH,);

ESH,, =
’ tal_tal i=1 i=1
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tn, - 15 " )
ESW,, = *(  Ehpny +DSLWy) —(  Eh,y + DSLW,,) ;
55 i=1 i=1
where,
tha mean temperature of heat in a month “a” entgmiheating sub-central in year “yhe temperature’C, which is assumed using the relation

established by STES between the ambient temperahd the temperature of a heat supplied to heataigs, in case of a heating sub-central
before the modernisation (the so-called temperajtagh);

ta mean temperature of heat in a month “a” rehgfromn heating sub-central in year “y’C, which is assumed using the relation establislyed
STES between the ambient temperature and the tatmpe of a heat returning from heating mains asecof a heating sub-central before the
modernisation (the so-called temperature graph);

that mean actual measured temperature of heat imgh@” entering distribution system fromheating sub-central in year “YC;

tan: mean actual measured temperature of heat in a mi@itreturning from distribution system fromheating sub-central in year “y’C;

ta mean actual measured temperature of heat imghi@” enteringn heating sub-central after the modernisation irr $a °C;

15: averaged drop of heat temperature in a hediagger serving the DHW preparation in a heatitgcantral before the modernisation, as confirmed
by STES empiric tests;

55: the normative temperature for the DHW.

D.3.  Quality control (QC) and quality assurance (QA procedures undertaken for data monitored:

>>
Procedures for monitoring, measurements, reportarghiving and maintenance

Fuel use for at the boiler house will be determifrech readings of Meters M.1. The data at the naoinigy point M.1 will be manually measured every thaurs
and the measurements will be reported on a mobtiis. Once a month an electronic log will be es&d by the by the service for automatics and roayoof
STES and the sales department of STES will vehi§yrhanual meter readings.

To ensure the quality of monitoring activities, ®EES has approved new procedures for operatiomaitenance of heat meters and taking its readings
Data at monitoring points M.2-3 will be measuredtaauously and the reading will be collected onatag by foremen at both boiler houses. Once a mawtipy

of data log will be delivered to the sales depantinadé STES which will make a calculation of a mdptlnergy production. Once a month an electronjodd! be
retrieved by the by the service for automatics metrology of STES and the sales department of SHiESerify the manual meter readings.
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Meters M4 and M5 will be read every work day mahuby a department of heating and water networkbkarce a month an electronic log will be retrietagdhe
by the service for automatics and metrology of STR&porting documents will be the logs archivegaper and electronically by OOO STES. They will be
prepared on a monthly basis.

Ambient temperature, monitoring point M.6, will benually measured every two hours and a mean tiarperature will be calculated by foremen at baithelp
houses. The report will generated once a monthoardklivered to the sales department of STES.

A copy of the signed monitoring report presentetheoDOE will be archived for external audit andifieation, and so will the electronic version asllv
Paper and electronic reports should be archiveth®entire crediting period.

Calibration of monitoring equipment

All metering and monitoring equipment must be tésted verified periodically by a certified authgriThis will be done according to the standardsaitl the
frequencies listed in the table below. GOST istaot&chnical standards maintained by the Eur@aAgiouncil for Standardization, Metrology and Gexation
(EASC), a regional standards organization operatigr the auspices of the Commonwealth of Indepentates. More information about the GOST stadsdar
can be found dtttp://www.gost.ru/wps/portal/pages.en

Regular maintenance and preparation of calibradgfaneasuring instruments is being done by the serfar automatics and metrodology of STES. It hhsemse
for performing repairs and maintenance of the ma@aginstruments (license 002916-P, dated of 18.20@6, valid till 18 Aug.2011, issued by FederakAgy
Technical Regulation and Metrology).

In case a measuring instrument needs maintenargaibration, it will be temporarily replaced wighback up instrument: all instruments to be usaderproject
have a back up instrument, which is calibratedraady-to-work. Specifically, with regards to gamadlmeters, once one of two would need a repaiabbmtion,
the gas main it is built in will be switched offcathe gas will be supplied by another gas main.only

Data on accuracy and calibration of the relevarteni® equipment is summarised in the table below:

ID number and data Equipment Accuracy Calibration (reference) Frequency
variable
M.1 — Quantity of fuel used| M.1.1. Boiler House 3, Gas meter “ -1"atgas| 1% 8,563-96 Once in two years
for in boilers supplying | main 1, 1494 2580-2000
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CHSSs M.1.2. Boiler House 3, Gas meter “* -1"at gas| 1% 8,563-96 Once in two years
main 2, 2426 2580-2000
M.1.3. Boiler House 4,Gas meter * -1"atgas | 1% 8,563-96 Once in two years
main 1, 1494 2580-2000
M.1.4. Boiler House 4, Gas meter “* -1"at gas| 1% 8,563-96 Once in two years
main 2, 2426 2580-2000
M.2 — Energy supplied to| M.2.1. Heat energy numerator * 961 ” 0.02% 51649-2000 Once in four years
heating mains supplying| 0331 50.2.006-94
CHSSs, Boiler House 3 M.2.2. Water flow meter “Ultrasonic US 800" | 1,0% 22261-94 Once in two years
2310 at supply line 12997-84 US
800.421364.001
M.2.3 Water flow meter “Ultrasonic US 800" 1,0% 22261-94 Once in two years
2310at return line 12997-84 US
800.421364.001
M.2.4. Water flow meter” 300- " 1,0% 28723-90 Once in four years
4292at makeup line 12997-84
M.2.5. Water pressure sensor “Metran-100-D”, | 0,25% 51330,0-99( Once in three years
1160 1917981atsupply line 60079-0-98)
51330,1-99(
60079-1-98)
51330,10-
99( 60079-11-98)
20,2,009-94
M.2.6. Water pressure sensor “Metran-100" 1160,25% 51330,0-99( Once in three years
140273atreturn line 60079-0-98)
51330,1-99(
60079-1-98)
51330,10-
99( 60079-11-98)
20,2,009-94
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M.2.7. Water pressure sensor “Metran-100" 1160,25% 51330,0-99( Once in three years
140272atmakeup line 60079-0-98)
51330,1-99(
60079-1-98)
51330,10-
99( 60079-11-98)
20,2,009-94
M.2.8. Temperature detector” " 89056 0,1% 8461-82 Once in four years
with resistance sensorssatpply and return lines 6651-94
M.2.9. Temperature detector” " 89058 0,1% 8461-82 Once in four years
with resistance sensoraiakeup line 6651-94
M.3 — Energy supplied to| M.3.1. Heat energy numerator “ 961 ” +0,02 % 51649-2000 Once in four years
heating mains supplying| 0331 50.2.006-94
Sub-centrals, Boiler House 4| M.3.2. Water flow meter “Ultrasonic US +1,0% 22261-94 Once in two years
800" 2310,at supply line 12997-84 US
800.421364.001
M.3.3. Water flow meter “Ultrasonic US +1,0% 22261-94 Once in two years
800" 231Q at return line 12997-84 US
800.421364.001
M.3.4. Water flow meter” 300- " +1,0% 28723-90 Once in four years
4292, atmakeup line 12997-84
M.3.5. Water pressure sensor “ -100- +0,25% 51330,0-99( Once in three years
" 1917981,at supply line 60079-0-98)
51330,1-99(
60079-1-98)
51330,10-
99( 60079-11-98)
20,2,009-94
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M.3.6. Water pressure sensor” -100- +0,25% 51330,0-99( Once in three years
" 140273 at return line 60079-0-98)
51330,1-99(
60079-1-98)
51330,10-
99( 60079-11-98)
20,2,009-94
M.3.7. Water pressure sensor” -100- +0,25% 51330,0-99( Once in three years
" 140272 at makeup line 60079-0-98)
51330,1-99(
60079-1-98)
51330,10-
99( 60079-11-98)
20,2,009-94
M.3.8. Temperature detector” " 89056, |+0,1% 8461-82 Once in four years
with resistance sensors satpply and return line 6651-94
M.3.9. Temperature detector” " 89058, +0,1% 8461-82 Once in four years
with resistance sensors make up line 6651-94
M.4 — Energy supplied to| M.4.1. Heat energy numerator “* " 40 +0,2 51649 5,5 Once in four years
CHSSs 51522
M.4.2. Water flow meter “Ultrasonic US 800", | +1,0 % 22261-94 Once in two years
3703,supply line 12997-84 US
800.421364.001
M.4.3. Water flow meter “Ultrasonic US 800", | +1,0 % 22261-94 Once in two years
3703,return line 12997-84 us
800.421364.001
M.4.4. Temperature detector” " 100235 | +0,1% 8461-82 Once in four years
with resistance sensorssatpply and return line 6651-94
M.5 — Energy supplied to the| M.5.1.Water flow meter “ 300- 7, +1,5% 28723-90 Once in six years
distribution system from the| cold water supply line 12997-84
CHSSs M.5.2. Water flow meter “ 150’ +1,5% 50193.1 Once in six years
400-09-93-57
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M.5.3. Heat energy numerator “© 941", heat | +0,1% 51649-2000 Once in four years
supply and return lines 50.2.006-94
M.6— Ambient temperature| M.6.1. Boiler House 3, Temperature transducer + 0,25 % 8461-82 Once in four years
in Stezhevoi ” E -274” 618574 6651-94
M.6.2. Boiler House 4, Temperature transducer| + 0,1% 8461-82 Once in four years
K E -274” 89058 6651-94

D.4. Brief description of the operational and managment structure that will be applied in implementirg the monitoring plan:

>>

As a part of the project preparation, STES hasgrezpa plan defining the persons to be responkibllae management of data to be monitored, inolyideading
measurements, their analysis and calculationsjvangh quality control and overall co-ordinatiore&ral persons will be involved in monitoring thejpct
activity, but the main responsible and co-ordinatdr be the Environmental Manager at OOO STES.

ID.nr Data to be monitored Position and department of data | Department responsible for QA
collector
M.1 Fuel consumption of fuels usgdMs.Tatiana llchenko, foremen of | Central Dispatch Office
for in boilers supplying boiler house 3;

Ms.Natalia Maksimyuk, foremen of
boiler house 4

M.2-M.3 | Energy supplied to heating Mrs Natalia Spodinova, Head of | Chief engineer of STES

mains supplying CHSSs sales department of STES

M.4 Energy supplied to CHSSs Mrs Natalia Spodintiead of Chief engineer of STES

sales department of STES

M.5 Energy supplied to the Mrs Natalia Spodinova, Head of | Chief engineer of STES
distribution system from the | sales department of STES
CHSSs

M.6 Ambient temperature in Ms.Tatiana lichenko, foremen of | Central Dispatch Office
Stezhevoi boiler house 3;

Ms.Natalia Maksimyuk, foremen of
boiler house 4
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The calculation of baseline and project scenaviith, regards to energy loss of the heating systesupply energy needed for the service area of theating sub-
centrals will be made once a month by O.Salamahangineer of 1 category of the technical departeSTES, while the Chief engineer will conductfity
assurance of the calculations.

Beginning of each month, the sales department &SSWill prepare report on the quantity of heat piitbn at the boiler houses, including the totaéiérgy
generation at the boiler houses and the total efggnbeing delivered into the heating mains. Irafel, the sales department of STES will generepert on the
gas use and its properties.

The Environmental manager is responsible for makiegcalculations of the gas savings and emissidaations. She is also be responsible to prepare th
monitoring report to be presented the DOE and thee@ment of Russian Federation Prior to submissi@monitoring reports will be attested by theeth
engineer and approved by the managing directol &S

and submit

for verification. is the main responsible for @aition and archiving of project performance data.

Contact information, Environmental manager
Mrs Lilya Kovaleva
OO0 “Strezhevoi Teplo-Energo Snabzhenie”

Nature Protection Lead Engineer

Strezhevoy, Tomsk Oblast
Russian Federation

D.5. Name of person(s)/entity(ies) establishing thmonitoring plan:

>>
Date of completion of the baseline and monitorireghmodology: 29.11.07

Person/entity setting the monitoring plan:
Frangois Sammut

Econ Poyry

Tel: +47 48 26 04 02

Fax: +47 22 42 00 40

e-mail: fsa@econ.no
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\ SECTION E. Estimation of greenhouse gas emissiondactions |

‘ E.1. Estimated projectemissions and formulae used in the estimation: |
>>

Unit 2008 2009 2010 2011 2012|Total
Total tCQ 88545 81524 73853 66853 61604 372379
The formulae for calculation of project emissions described as follows:

Project emissions from combustion of fuel in yedr “

PE = EFye * ((EL,+ HSL,,)/Beff)

where,

ERer Emission factor for fuel used, tG/GJ

EL,: Calculated Energy loss of the system, GJ

HSL, Calculated losses in the heat supply systentrezBevoy.
Beff,: Boiler efficiency in year “y”

As the fuel use at Strezhevoi is a mix of a natgesl and associated petroleum gas, emission faictor
fuel use has been calculated based on statistit®othly measurements of gas compositions and
calorific value.

Boiler efficiency has been calculated based orhisi@ric statistics 2003-06 for the efficiency afilers
3 and 4.

For calculation of losses in the heat supply syst#nStrezhevoi, the formulae presented in “3.
Calculation of the distribution efficiency of thedt supply system of Strezhevoy relatedh toeating
sub-central in year “y”sub-section “Determination of project emissiom$’section D.2. have been
applied with reference to 2006.

E.2. Estimated leakageand formulae used in the estimation, if applicable
>>

Unit 2008 2009 2010 2011 2012| Total
Total tCQ 0 0 0 0 0 0

E.3. Sum of E.1. and E.2.:
>>

Unit 2008 2009 2010 2011 2012| Total
Total tCQ 88545 81524 73853 66853 61604 372379

E.4. Estimated baselineemissions and formulae used in the estimation:
>>

Unit 2008 2009 2010 2011 2012| Total
Total tCQ 92397 92397 92397 92397 92397 461984

The formulae for calculation of baseline emissiaresdescribed as follows:
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1. Baseline emissions from combustion of fuel iaryg”

BE = quel,y *CV fuel,y* EFfueI,coZ,y

where,

Qtuely: Baseline fuel use to produce energy needecteeshe actual heat and domestic hot
water demand within the service area of the 7 hgatiib-centrals in year “y”, in

CViely: Calorific Value for fuel used in year "y”, GJ/IQ0 nt

EFtueny: Carbon Emission Factor for fuel used in year, t{€0,/GJ

Calorific value for fuel is estimated based onadistics of measurements in the period 2003-07b&@ar
Emission Factor for fuel is estimated the same asafor the project emissions.

quel,y = Eth,J(B Ey/100)

where,

ELnsy: Calculated energy loss of the heating systesupiply energy needed to serve the actual
heat and domestic hot water demand within the serarea of the 7 heating sub-centrals
in year “y”, given the ambient temperature and ofhetors, GJ;

Beff,: Boiler efficiency in year “y”, %

Boiler efficiency for fuel is estimated the sameyvas for the project emissions.

For estimation of calculated energy losses of hgstems the following formulae under sub-section
“Determination of baseline emissions”s#ction D.2 have been applied with reference t&200

-“3. Calculation of baseline energy loss of thetimepsystem for the required facilitigs year “y” ;

- “4, Calculation of baseline energy loss of the sydie cover the actual energy load of a heating sub-
central®

- “b. Calculation of the baseline losses in thetlsegply system of Strezhevoy relatechtheating sub-
central in year “yY

- “6. Calculating Heat load at theheating sub-central given the ambient temperatndeother factors”

With regards to estimating the excess of energplgughe formulae in *7. Formulae for adjusting the
energy consumption and heat loads to the actuabitoms a month “a” under sub-section
“Determination of baseline emissions”sdction D.2 have been applied with the followinguatinents:
that mean measured temperature of heating wateniardh “a” entering distribution
system fromrm heating sub-central in year “y*C, which is estimated using the relation
established by STES between the ambient temperatd the temperature of a heating
water supplied to distribution system, in casenhefinodernised heating sub-central (the
so-called temperature graph);

tax mean temperature of heating water in a monthreturning from distribution system
from n heating sub-central in year “y’C, which is estimated using the relation
established by STES between the ambient temperahd the temperature of heating
water returning from the distribution system, ise®f the modernised heating sub-
central (the so-called temperature graph);

tma mean temperature of heating water in a monthefderingn heating sub-central before

the modernisation in year “y°C, which is assumed using the relation establislyed
STES between the ambient temperature and the tatape of heating water supplied
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to heating sub-central, in case of the heatingcautiral before the modernisation (the
so-called temperature graph).

E.5. Difference between E.4. and E.3. representirige emission reductions of the project |

>>

Unit 2008 2009 2010 2011  2012| Total
Total tCQ 3851 10873 18544 25544 30792 89605

E.6. Table providing values obtained when applyinormulae above:

>>

Year Estimated Estimated Estimated Estimated
project emissions | leakage(tonnes | baseline emission
(tonnes of CQ of CO, emissions (tonnes reductions
equivalent) equivalent) of CO, (tonnes of CQ

equivalent) equivalent)

2008 92 397 0 88 545 3851

2009 92 397 0 81524 10 873

2010 92 397 0 73 853 18 544

2011 92 397 0 66 853 25 544

2012 92 397 0 61 604 30 792

Total (tonnes of | 372 379 0 461 984 89 605

CO, equivalent)

ISECTION F. Environmental impacts |

F.1. Documentation on the analysis of the environnméal impacts of the_project including

transboundary impacts, in accordance with procedurs as determined by the host Party

>>
As the project involves rehabilitation of an exigtidistrict heating network leading to an improveine
of energy efficiency and therefore better environtakperformance of the system, and is not a new
build project, no formal environmental impact assesnt is required by the host Party.

An assessment of the impacts of the main emisdians, however, been undertaken. The aim of the
environmental assessment was to verify today’sasdn and to describe the potential environmental
impacts that might result through changes withia tiwiler plants and the connected district heating
systems.

The environmental impacts that arise from disthieating are mainly related to the activities witttie
boiler plants, but are also related to the extehagt demand. The main environmental impact within
STES' business is related to the emissions that asnsequence of the combustion of fossil fueksth
emissions consist mainly of carbon dioxide, sulphand nitric oxides and some volatile hydrocarbons

Environmental impacts of the project

Reduced environmental impacts following projectlinpentation will result from the reduction in fuel
use. A quantification of the reduction in impacésibeen carried out, and is summarized below.

Air emissions

In addition to a reduction in carbon dioxide, asgemted in the previous section, the reductioruéh f
consumption will lead to significant reductionsadther pollutants, as summarized in the table below,
which presents an estimate of emissions of the palintants to air.
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Scenario Emissions
Nitric Oxides | Sulphur dioxide Particulate Volatile Organic
matter Compounds
NOXx, tonnes SO, tonnes PM, tonnes VOCs, tonnes
Total emission 3.16 0.86 10.91 7.91
reductions with project
— estimate 2008 - 2012

Estimates based on emission factors for pollutgiven by US EPA (www.epa.gov)

As shown in the table above the proposed chandkke®d to appreciable reductions in emissionsiof a
pollutants. The biggest reduction of pollutants W#é achieved for particulate matter and VOCs, ludth
which contribute to pulmonary diseases and in caatimbn may be carcinogenic.

Implementation of the project will not lead to aog-site activities resulting in significant fugiév
emissions to air. In the construction phase emissinay occur owing to welding operations when the
old equipment will be dismantled. STES has caleddhe related exposure of the welding to air:

Manganese oxide — 0,0012 t/yr;
Ferrooxides — 0,014 t/year
Inorganic dust — 0,0018 t/year

The plan for the transport of scrap results in stim&ated consumption of 230 litres of diesel dethés
follows:

Heating Type of Weight of Scrap, Distance till the Mileage, km Diesel use,
Sub-Central Scrap tons landfill, km  {a) “Tatra” truck; I
(b) “Ivanovec” crane
truck
1 11,9 (a) 18; (b) 18 13,6=7,6+6,0
2 Shell tube hea 21,7 (a) 54; (b) 54 40,7=22,7+18,
9 exchangers, 9,9 (a) 18; (b) 18 13,6=7,6+6,0
10 pumps, 25,6 9 km (a) 54; (b) 54 40,7=22,7+18,
11 valves, 21,6 (a) 54; (b) 54 40,7=22,7+18,
12 pipes 14,6 (a) 36; (b) 36 27,1=15.1+12,
15 31,3 (a) 72; (b) 72 54,3=30.2+24.1

The air emissions related to the project actividies considered to be insignificant.

Water use and wastewater discharges

As a result of the proposed project, significantirsgs in water consumption are expected. It is
estimated that the implemented measures will leaghtannual saving of approximately 110 000ofn
water once the project is fully implemented. Thifi,vin-turn, lead to significant savings in wasteier
production.

Installation of new equipment of the heating subtds will not lead to any production of wastewate
during its operation. Before the equipment is pubperation it will be need rinsing and disinfeatio
The quantity of water to be used is 100par heating sub-central, according to the natisteidard for
heating networks “SNiP 3.05.03-85". The effluefrtsm the rinsing and disinfection will be pumped
out and treated at the municipal waste water treatsnplant. The impact of this activity is consate
insignificant.
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Noise

Noise pollution may arise during construction, artgcular during replacement of the heating pipes.
However the type of construction activity, layinfreew pipelines, is not considered to be a soufce o
significant noise pollution. Changes in operatiotivaties will not lead to any increase in noisedts.

Visual impacts
As rehabilitation of the district heating netwosknot a new build project, there are no visual ichpa

associated with the project activities.

Land use impacts

As rehabilitation of the district heating netwoskrniot a new build project, there are no land ugsaots
associated with the project activities. No landoe@dtion and/or excavation, neither temporary
constructions, neither the extraction of timber #yeseen under the influence of the project. Old
equipment and utilities from the renovated heasinlg-centrals will be scrapped at the municipal fiéind
located circa 36 km away from Strezhevoy.

The scrap and demolition debris will be collected aent to the municipal landfill. STES has made an
estimate of the quantity of solid waste originatirgm the project:
- 161 nf — mineral wool waste, classified as “not harmf(" class of hazard according to
Russian classification);
- 210 tonnes of cinder from welding electrodes, dl@ssas “not harmful”(5" class of hazard
according to Russian classification)

No solid waste formation is expected when the ngwpment is in place.

The environmental assessment has shown that tfexpresults in positive environmental impacts,
notably in the reduction of air emissions, watex and wastewater discharge. As a result of this
assessment, the relevant authorities do not reguairdurther formal environmental impact assessment
to be carried out.

F.2.  If environmental impacts are considered signitant by the project participants or the

>>
As the project involves rehabilitation of an exgfidistrict heating network leading to an improveine
of energy efficiency and therefore better environtakperformance of the system, and is not a new
build project, no formal environmental impact assesnt is required by the relevant Russian autlesriti
namely the regional environmental committee in Tio@blast.

SECTION G. Stakeholders comments |

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

>>

The customers have been informed about the retslnh programme via a local newspaper
“Severnaya Zvezda” in the publication from 24.102(nd no negative feedback to the project has
been received.

No public hearing has taken place since the preyéctonly affect the customers in a positive wae
overall goal with implementing the project is toprave living conditions for the population by
providing a cost efficient and reliable heatingvess. The project has many advantages for the
customers and no disadvantages since it is predicta the heating tariff will not increase as suteof

the project although the quality of service prodde the population will improve significantly. The
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project does not include any new buildings or algyease of production, which is why there will bet
any negative effects for the inhabitants of Streahe

The project results in significant positive socamromic factors. They are summarized as follows:
better tariff stability on payment of housing-commauservices;
quality improvement of provided housing communal/ses;
improving reliability of thermal network of the dikct;
ensuring hot water supply during summer with mirdip@ssible disruption;
providing comfortable temperature in buildings cected to heating network (2Q):;
improving the environment in Strezhevoy by redu@ngssions of pollutants to air and water;

new horizons of international contacts and widelipulesonance due to involvement of a town
of Strezhevoi in the first international climateacige project in Western Siberia.

The project has been supported by the administratid omsk oblast. The letters of support are
attached to the Annex 2.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation:

Limited Liability Company «Strezhevaplo-Energo Snabzhenie»

Street/P.O.Box:

Neftyanikov

Building: 23

City: Strezhevoi

State/Region: Tomsk Oblast

Postal code: 636780

Country: Russian Federation

Phone: +7-38259-3-60-47

Fax: +7-38259-3-60-47

E-mail: ooostes@bk.ru

URL: --

Represented by: Valeriy Vladimirovichsmolovskiy
Title: Director

Salutation: -

Last name: Kovaleva

Middle name: --

First name: Lilya

Department: Nature Protection Lead Engineer

Phone (direct):

Fax (direct):

Mobile:

+7-913-884-80-63

Personal e-mail:

ooostes@bk.ru

Organisation:

Nordic Environment Finance CorporgtidEFCO in its capacity as Fund
Manager to the Baltic Sea Region Testing GroundliBac

Street/P.O.Box:

Fabianinkatu 34, P.O. Box 249

Building: 34

City: Helsinki
State/Region:

Postal code: FI-00171
Country: Finland

Phone: +358 10 618 003
Fax: +358 9 630 976
E-mail:

URL: www.nefco.org

Represented by:

Ash Sharma

Title: Senior Investment Manager, Carbon Finance and Funds
Salutation: Mr.

Last name: Sharma

Middle name:

First name: Ash

Department:

Phone (direct):

+358 40 08 11 327

Fax (direct):

+358 9 630 976
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Mobile:

+358 40 08 11 327

Personal e-mail:

ash.sharma@nefco.fi
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Annex 2

SUPPORT LETTER FROM MR. A. GUSEV, DEPUTY GOVERNOR OF TOMSK OBLAST

Translation:
Logo Tomsk Oblast
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Letter Head “Deputy Governor Tomsk Oblast

Our reference: 29.11.06 N -13-15518
To: F.S. Gilimjanov,
Director OOO "StrezhevoiTeploEnergoSnabzhéeniye

Dear Fidan Sabirovich,

An investment project “Technical Modernization o#dding Sub-Centrals (HSC) of Strezhevoi is being
included into the oblast focus programme “Modertii@raof communal infrastructure in Tomsk oblast
in 2006-2010".

Additionally, we are pleased to inform that the Adistration of Tomsk oblast supports by all means
the proposed project and, in case private invedsrame available for the project, the Administrati®
prepared to consider an option with state finarsiglport according to rules and procedures beihg se
up by the Governor of Tomsk Oblast in decree NBfnf24.04.2003 “Procedures for obtaining
subsidies for financing implementation of investingmjects”.

Acting deputy Governor (signature) A.Gusev
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