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\ SECTION A. General description of the project |

‘ A.l. Title of the project: |

Boiler-houses conversion from coal and mazut tonaiss and natural gas in Kirov oblast, Russia

Report version number: 2.0
Date: 04 July, 2007

\ A.2.  Description of the project |
The project “Boiler-houses conversion from coal amakzut to biomass and natural gas in Kirov oblast,
Russia” is being developed in order to provide Istand reliable heat-supply based on environmentall
friendly fuels (biomass and natural gas) in varioushicipalities (town and villages) of Kirov Oblast
the same time reducing greenhouse gases emis§6tG)(

The project activity embraces conversion of 116 igcipal boiler-houses from coal and mazut to
biomass (wood, wood chips and sawdust) and nagasathrough both installation of new boiler-houses
and retrofitting of older, inefficient mazut- oralefired boiler-houses. The average wear levelaifel
equipment for Kirov oblast is 75 %, and in someridits this indicator is as high as 100 %, while
efficiency of the majority of boiler-houses is asvlas 45 %.

At the same time, up to 40 % of heat is lost duthéohigh wear level of the heating networks, 541%
the total heating networks in Kirov oblast requirgent replacement.

As a result, the quality of the provided heating/ees at present is extremely low, whereas hdaegr
are high due to high specific fuel consumption eadstant increases in coal and mazut prices

The table below demonstrates the boiler-housescigpand current fuel types (and project fuel for
biomass boiler-houses).

Boiler-house Capacity, MW Fuel
(Year of start-up)
Boiler-houses to be converted to natural gas
Vyatskopolyansky district
1 | Ust-Lyuga 0,8 (2007) coal
2 Krasnaya polyana school 0,2 (2006) coal
3 | Sosnovka, Shipitsino district 2,6 (2006) coal
4 | Sosnovka, Kirova str. 18,4 (2008) coal
5 | Sadakovsky 6,0 (2007) coal
Zuevsky district
6 | Chaikovskogo str. 2,5 (2006) coal
7 Ispolkomovskaya str. 1,5 (2006) coal
8 . Libknehta str. 1,5 (2006) coal
9 Mukhino, Shosseynaya str. 3,0 (2007) coal
10 | Mukhino, Sovetskaya str. 1,0 (2007) coal
11 | Oktyabrsky, Lenina str. 1,2 (2007) coal
12 | Oktyabrsky, Kirova str. 1,0 (2007) coal
13 | Kosino, Budennogo str. 1,0 (2007) coal
14 | Paper plant boiler-house 15 (2008) mazut
15 | Starki boiler-house 0,5 (2008) coal
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16 | Sokolovka boiler-house 3,0 (2008) coal
17 | Suna boiler-house 1,2 (2008) coal
Kirovo-Chepetsky district

18 | Philippovo 4,0 (2006) coal

19 | Markovtsy 1,5 (2006) coal
20 | Pogudintsy 1,0 (2008) coal

21 | Prosnitsa 1,0 (2007) coal

22 | Chuvashi 2,0 (2007) coal

23 | Selezenikha 0,5 (2008) coal
24 | Karintorf (town of Kirovo-Chepetsk) 8,0 (2007) oat
Kumensky district

25 | Rechnoy 4,0 (2006) | coal
Malmylzhsky district

26 | Child care centres 0,2 (2006) coal
27 | Mental hospital 0,4 (2006) coal
28 | Novaya Smail school 0,4 (2007) coal
29 | Adzhim 1,0 (2007) coal
Nolinsky district

30 | Ryabinovshchina 0,8 (2006) coal
31 | Town of Nolinsk, Marksa str. 5,0 (2007) coal
32 | Town of Nolinsk, Spartaka str. 4,1 (2008) coal
Sunsky district

33 | Suna 1 4,64 (2006) | coal
Omutninsky district

34 | Vostochny 30,2 (2006) mazut
35 | Omutninsk, Hospital 6,0 (2006) coal
36 | Malagovy district 0,1 (2008) coal

37 | Omutninsk, Lenina str. 3,0 (2008) coal
38 | Omutninsk, Peschanskaya str. 1,5 (2008) coal
39 | Omutninsk, Proletarskaya str. 2,0 (2008) coal
40 | Lesnaya skazka sanatorium 1,0 (2008) mazut
41 | Preventative clinic 1,0 (2008) mazut
42 | Bread factory 0,6 (2008) coal
43 | Omutninsk, SMU district 1,6 (2008) coal
Orichevsky district

44 | Korshik 1 1,25 (2007) coal
45 | Korshik 2 3,0 (2007) coal
46 | Usovy 0,8 (2007) coal
47 | Usovy, Orichevskoye Municipal Unitary 0,48 (2007) coal
Enterprise

48 | Istobensk 1,3 (2007) coal
49 | Bystritsa 1,6 (2007) coal
50 | Zeleny 2,5 (2007) mazut
51 | Levintsy 12,6 (2008) coal
Urzhumsky district

52 | town of Urzhum, Kirova str. 2,0 (2006) coal
53 | town of Urzhum, Rokina str. 2,0 (2006) coal
54 | town of Urzhum, gymnasium 0,8 (2006) coal
55 | Popovka leisure centre 0,2 (2006) coal
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56 | Popovka, Molodezhnaya str. 0,3 (2006) coal
57 | Andreevsky kindergarten 0,4 (2006) coal
58 | Andreevsky school 0,5 (2006) coal
59 | Tsepochkino 1,6 (2007) coal
60 | Russky Turek sanatorium 3,0 (2007) coal
61 | Russky Turek boarding-school 1,0 (2007) coal
62 | Russky Turek school 0,8 (2007) coal
63 | Antonkovo 0,3 (2007) coal
64 | B. Roy leisure centre 0,3 (2007) coal
65 | B. Roy school 0,6 (2007) coal
66 | Shurma hospital 0,8 (2007) coal
67 | Shurma school 0,6 (2007) coal
68 | Rozhdestvenskoye 0,8 (2007) coal
69 | Bersenikha 0,2 (2007) coal
70 | Petrovskoye 1,0 (2007) coal
71 | Town of Urzhum, Kirov museum 1,25 (2008) coal
72 | Urzhum, education centre 0,8 (2008) coal
Falensky district
73 | Falenki 1,26 (2006) coal
74 | Levany administration 0,5 (2007) coal
75 | Levany leisure centre 0,3 (2007) coal
Boiler-house Capacity, MW Fuel (current/project)

(Year of start-up)

Boiler-houses to be converted to bio-fuel

Arbazhsky district

1 | Arbazh town boiler-house | 1,8 (2008) | coal/wood
Afanasyevsky district

2 | Afanasyevo 1,8 (2008) coal/sawdust

3 District hospital boiler-house in 1,2 (2006) coal/wood

Afanasyevo

Belokholunitsky district

4 | Velikoye pole 3,0 (2008) coal/sawdust

5 | Boiler-house 7 in Belaya Kholunitsa 1,5 (2006) coal/sawdust
Bogorodsky district

6 | Bogorodsk village boiler-house | 1,5 (2007) | coaltia/
Verkhnekamsky district

7 Lesnoy village boiler-house 6 1,8 (2007) coal/wood

8 Lesnoy village boiler-house 8 2,7 (2008) coal/wood
Verkhoshizhemsky district

9 | Pungino village boiler-house | 1,8 (2008) | coal/wood
Darovskoy district

10 | Darovskoy village boiler-house | 2,1(2006) | coabia
Kiknursky district

11 | Kiknur village | 1,8 (2007) | coal/wood
Kotelnichesky district

12 | Borovka village boiler-house | 1,5 (2008) | coallwoo
Lebyazhsky district

13 | Lebyazhye village boiler-house 3 | 0,8 (2007) | coal/wood
Luzsky district

14 | Luza town boiler-house | 4,0 (2007) | mazut/sawdustd
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| | | chips
Murashinsky district
15 | Murashi 4,0 (2008) mazut/wood
16 | Boiler-house 10 3,0 (2006) coal/wood
Nagorsky district
17 | District hospital boiler-house | 1,5 (2007) | mézaivdust, wood
Nemsky district
18 | Nema village | 1,6 (2007) | coal/sawdust
Omutninsky district
19 | Peskovka village boiler-house (retrofitting) 22006) mazut/wood
20 | Peskovka village boiler-house 3 (2008) mazut/wood
(construction)
21 | Chernaya Kholunitsa 3,5 (2008) coal/wood
22 | Zalazna village boiler-house 2,3 (2006) coalfavoo
Oparinsky district
23 | Oparino boiler-house 1,2 (2007) coal/wood
24 | Oparino central boiler-house 1,5 (2006) coalthast/
Orlovsky district
25 | Orlov town boiler-house | 1,8 (2007) | coal/woaalydust
Podosinovsky district
26 | Retrofitting of a storage building into a 6,0 (2008) mazut/sawdust, woo(
boiler-house chips
27 | Boiler-house in Demyanovo 1,0 (2007) mazut/saivdu
28 | Podosinovets village boiler-house 3,0 (2006) |/ e@ad
Sanchursky district
29 | Sanchursk town boiler-house | 0,9 (2006) | coalfsmtv
Sovetsky district
30 | Sovetsk town boiler-house | 1,8 (2006) | coal/sawdu
Svechinsky district
31 | Svecha village | 1,8 (2006) | coal/wood
Slobodskoy district
32 | Vakhrushi boiler-house 0,9 (2006) coal/wood
33 | Shikhovo boiler-house 0,9 (2006) coal/wood
34 | Bobino boiler-house 0,9 (2006) coal/wood
Sunsky district
35 | Kokuy village | 0,6 (2006) | coal/wood
Tuzhinsky district
36 | Tuzha district hospital boiler-house | 2,0 (2006 | coal/sawdust
Uninsky district
37 | Uni boiler-house 0,6 (2006) coal/sawdust
38 | Uni boiler-house 1,2 (2007) coal/wood
Shabalinsky district
39 | Leninskoye village boiler-house 1,2 (2007) | csmldust
Yuryansky district
40 | Zagarye village boiler-house 2,1 (2008) mazutdesst, wood
41 | Yurya boiler-house 1,2 (2006) coal/sawdust
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Due to the fuel switch from carbon-intensive fogails to neutral biomass and less carbon-intensive
natural gas, the overall greenhouse gas emissions the boiler-houses can be significantly reduced,
which of course will have a positive impact on émvironmental situation in Kirov oblast as a whole.

At the same time, the heat consumers in Kirov dlitas benefit from more efficient heat-supply and
more stable heating prices.

The project will be developed within 2006-2008. Tdraounts of Greenhouse gas emission reductions
obtained and presented in the present documentrigerthe period 2008-2017.

\ A.3. Project participants:

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

No

Russian Federation “Energy-Saving Agency (ESA)”

(host Party) . Force Technology Rusland LLC] No

Danish Environmental ProtectionNo

Kingdom of Denmark Agency

Nordic Environment Finance NoO
Corporation NEFCO in its
capacity as Fund Manager to the
Baltic Sea Region Testing
Ground Facility (TGF)

One of the investor countrieq
participating in the TGF, tbc.

The investor countries in the
TGF are: Kingdom of
Denmark, Republic of
Finland, Federal Republic of
Germany, Republic of
Iceland, Kingdom of Norway
and Kingdom of Sweden.

The Project Proponent is Kirov Oblast State Unitary Enterprise “Energyi®g Agency (ESA)”
(www.energy-saving.ru), founded in 2002 under thesotution of Kirov oblast government
(Resolution N 161 of 06.05.2002), for the purposémplementation of Kirov oblast energy-saving
policies and initiatives. ESA main activities asefallows: energy audit, energy-saving consultind a
engineering services, development of energy-sapitogects and programs etc. ESA has submitted
their application for a Letter of Endorsement foe tJoint Implementation project to the Russian
Ministry of Economic Development and Trade.

The Project Developeris the “FORCE Technology Rusland” LLC, a privatengany, registered in
Russia and 100% founded by Danish company FORCEnbéagy (www.force.dk), acting under the
Assignment of DEPA.

There are twdProject Emission Reductions Purchaserén the project: Denmark through the Danish

Environmental Protection Agency, and the Nordic iEonment Finance Corporation NEFCO in its
capacity as Fund Manager to the Baltic Sea Regestiiig Ground Facility (TGF).
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Danish Environmental Protection Agency (DEPA)

The Danish Government is represented by the Ddaislironmental Protection Agency (hereinafter
referred to as "DEPA"). DEPA (www.mst.dk, www.ddmarbon.dk) is responsible for the Danish
Ministry of Environment's efforts to develop anddnce JI and CDM projects in Central and Eastern
Europe and is also the Danish Government's Degdrdational Authority.

Testing Ground Facility (TGF)

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

The Baltic Sea Region Testing Ground Facility (T@R)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,|&id, Germany, Iceland, Norway and Sweden. The
TGF is now a Public Private Partnership which ast& compliance vehicle for its investors' Kyotd an
EU Emissions Trading Scheme commitments. From R0®s6, it includes the following Nordic and
German companies from the energy sector as welinasgy intensive industrial consumers: DONG
Naturgas A/S (Denmark), Fortum Power and Heat OyigRd), Gasum Oy (Finland), Keravan Energia
Oy (Finland), Kymppivoima Tuotanto Oy (Finland), ®lumpu Oyj (Finland), Vapo Oy (Finland),
Vattenfall Europe Berlin AG & Co. KG (Germany) aiWattenfall Europe Generation AG & Co. KG
(Germany). The TGF is currently capitalised at £88ion.

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

\ A.4.  Technical description of the_project |

‘ A.4.1. Location of the project |

The boiler-houses are located in 36 of 39 Kirovasbldistricts(www.ako.kirov.r). Kirov oblast is
located in the east of the European part of thesi@og-ederation (The city of Kirov is 900 km eafst o
Moscow). The area of Kirov oblast amounts to 120 B®2. The population of Kirov oblast amounts to
1.5 min. inhabitants.

Russian Federation.

Russia ratified the UNFCCC in December 1994. Ihs@ythe Kyoto Protocol in March 1999, and
ratified it on November 18, 2004.

The decree on governmental framework for JI proceslin Russia was signed on May, 28, 2007.
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A.4.1.2. Region/State/Province etc.:

Kirov oblast and the city of Kirov, located in teast of the European part of the Russian Federation
The city of Kirov is 900 km east of Moscow.

Kirov oblast borders on the following territorieArkhangelsk oblast, Komi Republic, Perm oblast,
Udmurtia, Tatarstan, Mariy-El, Nizhny Novgorod oftlaKostroma oblast and Vologda oblast (see|the
picture).

~ Arkhangelsk oblast i

Vologda
oblast

Republic of Komi Perm oblast

Kostroma
oblast

KIROV OBLAST

Nizhny Novgorod
oblast

Udmurtia

Mariy-El

Tatarstan

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

The below-listed 36 districts of Kirov oblast.

A.4.1.4. Detail of physical location, including iformation allowing the unique
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This project activity is located i f
the following districts of Kirov| ]
oblast (see the picture):

Arbazhsky (26 at the picture
below), Afanasyevsky (12),
Belokholunitsky (10),
Bogorodsky (24), Darovskoy (6),
Falensky (20), Kiknursky (31),
Kirovo-Chepetsky (18),
Kotelnichesky (16), Kumensky
(21), Lebyazhsky (34), Luzsky
(1), Malmylzhsky (38),
Murashinsky (7), Nagorsky (4),
Nemsky (29), Nolinsky (28),
Omutninsky (11), Oparinsky (3)
Orlovsky (13), Orichevsky (17),
Podosinovsky (2), Shabalinsky
(14), Sanchursky (35),
Slobodskoy (9), Sovetsky (27),
Sunsky (23), Svechinsky (15),
Tuzhinsky (25), Uninsky (30),
Urzhumsky (36),
Verkhnekamsky (5),
Verkhoshizhemsky (22),
Vyatskopolyansky (39),
Yuryansky (8), Zuevsky (19).

A.4.2. Technology(ies) to be employed, or measur@gperations or actions to be
implemented by the project

Technology to be employed
The project activity focuses on conversion of 78dvehouses from mazut and coal to natural gas4dnd
boiler-houses from mazut and coal to biomass.

The project embraces establishment of new modesa gad biomass-fired boiler-houses through
retrofitting of old currently inefficient ones andstallation of new modular-type boiler-houses, hwit
new boiler equipment produced and installed asites.

The project will apply modern fuel-combustion teclugies both for gas-fired and biomass-fired beiler
houses.

Biomass Boiler
As for biomass-fired boiler-houses, the technolsgird equipment to be applied within the projeseha
been developed on the basis of the current Russidmologies.

The biomass boilers in the pictures below are usedgmall-capacity boiler-houses below 2 000
Gcallyear. The efficiency of such boilers is app 98, their service life exceeds 15 years.
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Biomass boiler fired with wood

Gas Boiler

In compliance with the Russian boiler regulatiospegified by “GosGorTekhNadzor”) gas boilers
efficiency cannot be lower than 91 %. And the pietbelow represents a fire-tube hot-water gas boile
to be applied within the project, which can proveféciency about 92 %. But all the calculationg ar
based on expected de facto efficiency of the bditerses (86 %).

The values are based on the “Normative (standaethaad for boilers heat (efficiency) calculation”
This method has been compiled by the All-Unieathand technical Institute and the Central boiler-
and turbine Institute and approved by the Scientéchnical Council of the Ministry of Energy fdret
enterprises within the boiler production industry.

In accordance with this normative method, the bdileuse efficiency is calculated as the produdhef
boiler-house elements’ efficiencies:

Eboiler-house £Eburner *Eboiler *EchannelEheat-exchanger

where

Eburner — efficiency of the burner, burning gasiquid fuel (ability of the burner to perform maximu
complete fuel combustion).

For boilers fired with solid fuels this indicatdn@vs efficiency of the furnace.

Eboiler — efficiency of the boiler itself (abilityfahe boiler to transform the heat, obtained frarel f
combustion, into the heat of the heat-carrier).

Echannel — efficiency of the exhaust channel (dwsthauster, cyclone, and smokestack).
Eheat-exchanger — efficiency of the heat-exchangéaetgent.

Therefore Eboiler-house will amount to average 86%.

The average current efficiency of the coal and rnémpilers to be converted within the project ranges
amounts to 45 %. The majority of the boiler-housese built 45-50 years ago. Many of them are “self-
made” boilers or boilers manufactured in the 19&@kout the required calculations. In such boilers
flue gases temperature as a rule exceeds 250 €fe #wre significant losses from incomplete
combustion, and excess air factor reaches 2.5-4.
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Also, these values are stipulated by GOST 30733-2f20 HOT-WATER BOILERS Main parameters
and technical requirements INTRODUCED by GosstanofaRussia, accepted by Interstate Council for
Standardization, Metrology and Certification on ®tad5, 1994 (Report of Technical Secretariat No. 1)

Overall and conjunctives dimensions of hot-water gaboilers

Hot-water gas boilers

Left — old boiler-house, Right — modular gas boilethouse (example)
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A.4.3. Brief explanation of how the anthropogenic emissiomof greenhouse gases by
sources are to be reduced by the proposed JI_projedncluding why the emission reductions would
not occur in the absence of the proposed projectaking into account national and/or sectoral
policies and circumstances:

The proposed project activity aims to reduce thessions of greenhouse gases by converting therboile
houses to less carbon-intensive natural gas arubicareutral biomass and increasing their thermal
efficiency.

The old municipal boiler-houses cannot provide Istamd reliable heat supply, but the municipalities
have no budget to invest in new equipment. Bothféukeral and regional authorities have issued a
number of documents (retrofitting of municipal heapply systems is called “the Fourth National

Project”), encouraging replacement of old ineffiti®oiler equipment but at the same time they don'’t
provide financial support, considering projectdto$ type as “investors’ projects.

As heating tariffs are fixed by the Administratioh Kirov Oblast, private investors are normally not
interested to venture into boiler-house convergimjects because of lack of economic viability. SThi
project activity will be based on Kirov oblast ofinancing and the investment capital brought e t
project through the state unitary enterprise “Epergaving Agency” (100% owned by the
administration), which will act as the project leothouse operator. However, ESA needs the investmen
capital (commercial loan) and trading ERUs in oridemake the project financially viable and brimg i
enough return on investment.

The administration of Kirov oblast has made a deniso finance the heating networks in the villages
where new boiler-houses are to be installed omoakk — retrofitted within 2006-2008, as up to 40®6
heat is lost due to the high wear level of the ingametworks. However, this decision has been made
only in connection with the JI project implementatin cooperation with DEPA. Additional financing
is to be withdrawn from other budget items andated from Kirov oblast budget especially for these
purposes.

The main gas pipe-line, laid by GazProm, goes aotffom the 75 boiler-houses to be converted to
natural gas within the project. Pipe-line connewidrom the main line to the boiler-houses aredo b
financed both directly from the Kirov oblast budgeid through GazProm. Establishment of the natural
gas pipe-lines to the boiler-houses, between \@8aand inside villages are financed from Kirov ebla
budget, while the boiler-houses financing is ty teth on Kirov oblast budget and loans.

It should also be noted that without the proposegiept, the annual greenhouse gas emissions would a
best remain on the present level.

The anticipated total amount of the emission reduostobtained (2008-2017) 8783 651,090ns of
CO2 equivalents.

The implementation of the proposed project actiwill result in an estimation of greenhouse gas
emission reductions calculated at approximaBh83 651,090ns of CO2 equivalents for the period
of 2008-2017.

Length of the first crediting period Years
5 years 2008-2012
Year Estimate of annual emission reductions in
tones of CO2 equivaler
2008 281 292,54
2009 389 150,95
2010 389 150,95
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2011 389 150,95
2012 389 150,95
Total estimated emission reductions over the
crediting period (tones of CO2 equivalent) 1837896,34
Annual average of estimated emission
reductions over the crediting period (tones of 367 579, 268
CO2 equivalent)
Length of the second crediting period Years
5 years 2013-2017
Year Estimate of annual emission reductions in
tones of CO2 equivaler
2013 389 150,95
2014 389 150,95
2015 389 150,95
2016 389 150,95
2017 389 150,95
Total estimated emission reductions over the
crediting period (tones of CO2 equivalent) 1945754,75
Annual average of estimated emission
reductions over the crediting period (tones of 389 15095
CO2 equivalent) '
Grand-total estimated emission reductions for
2008-2017 (tones of CO2 equivalent) 3783 651,09

The table below depicts baseline emissions, praeussions and emission reductions on an annual

basis (2008-2017).

Year Baseline emissions Project Emissions Emission reductions
(tCO2/yr) (tCO2/yr) (tCO2/yr)

2008-2012

2008 520 247,45 238 954,91 281 292,54

2009 520 247,45 131 096,5 389 150,95

2010 520 247,45 131 096,5 389 150,95

2011 520 247,45 131 096,5 389 150,95

2012 520 247,45 131 096,5 389 150,95

Sub-Total 2 601 237,25 763 340,91 1 837 896,34

2013-2017

2013 520 247,45 131 096,5 389 150,95

2014 520 247,45 131 096,5 389 150,95
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2015 520 247,45 131 096,5 389 150,95
2016 520 247,45 131 096,5 389 150,95
2017 520 247,45 131 096,5 389 150,95
Sub-Total 2 601 237,25 655 482,5 1 945 754,75
TOTAL 5202474k 141€823 4. 3782651,0¢

The table below depicts baseline emissions, pr@jeissions and emission reductions for each of the
boiler-houses.

Boiler-house address (to be | BEy (Baseline | PEy (Project ERy( O2
converted to biomass) CO2 emissions)| CO2 emissions) emission
(with year of establishment*) tlyear t/year reduction)
tlyear
Arbazhsky district
1 | BH in Arbazh (2008) |  2832,742 | - | 2832,742
Afanasyevsky district
2 Afanasyevo (2008) 2832,742 - 2832,742
3 District hospital boiler-house in 2077,344 2077,344
Afanasyevo (2006) -
Belokholunitsky district
4 Velikoye pole (2008) 5665,484 - 5665,484
5 Boiler-house 7 in Belaya 2643,893 2643,893
Kholunitsa (2006) -
Bogorodsky district
6 Bogorodsk village boiler-house 2455,043 2455,043
(2007) -
Verkhnekamsky district
7 Lesnoy village boiler-house 6 3210,441 3210,441
(2007) -
8 | Lesnoy village boiler-house 8 4721,237 4721,237
(2008) -
Verkhoshizhemsky district
9 | Pungino village boiler-house 3399,290 3399,290
(2008) -
Darovskoy district
10 | Darovskoy village boiler-house 3776,989 3776,989
(2006) -
Kiknursky district
11 | Kiknur village (2007) | 3399,290 | - | 3399,290
Kotelnichesky district
12 | Borovka village BH (2008) | 2832,742 | - | 2832,742
Lebyazhsky district
13 | Lebyazhye village boiler-house 1510,796 1510,796
3 (2007) -
Luzsky district
14 | Luza town BH (2007) | 5727,369 | - | 5727,369
Murashinsky district
15 | Murashi (2008) 5665,484 - 5665,484
16 | Boiler-house 10 (2006) 5727,369 - 5727,369
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Nagorsky district
17 | District hospital boiler-house 2260,804 2260,804
(2007)
NemsKky district
18 | Nema village (2007) | 3021,592 | 3021,592
Omutninsky district
19 | Peskovka village boiler-house 3617,286 3617,286
(retrofitting) (2006)
20 | Peskovka village boiler-house 4521,607 4521,607
(construction) (2008)
21 | Chernaya Kholunitsa (2008) 6609,731 6609,731
22 | Zalazna village boiler-house 4154,688 4154,688
(2006)
Oparinsky district
23 | Oparino boiler-house (2007) 2266,194 2266,194
24 | Oparino central boiler-house 2643,893 2643,893
(2006)
Orlovsky district
25 | Orlov town boiler-house (2007) | 3399,290 | 3299,
Podosinovsky district
26 | Retrofitting of a storage building 9043,215 9043,215
into a boiler-house (2008)
27 | Boiler-house in Demyanovo 1507,202 1507,202
(2007)
28 | Podosinovets village boiler-house 5098,936 5098,936
(2006)
Sanchursky district
29 | Sanchursk town boiler-house 1699,645 1699,645
(2006)
Sovetsky district
30 | Sovetsk town boiler-house (2008) 3399,290) D
Svechinsky district
31 | Svecha village (2006) | 3210,441 | 3210,441
Slobodskoy district
32 | Vakhrushi boiler-house (2006) 1699,645 1699,64
33 | Shikhovo boiler-house (2006) 1699,645 1699,645
34 | Bobino boiler-house (2006) 1699,645 1699,645
Sunsky district
35 | Kokuy village (2006) | 1133,097 | 1133,097
Tuzhinsky district
36 | Tuzha district hospital boiler- 3021,592 3021,592
house (2006)
Uninsky district
37 | Uni boiler-house (2006) 1133,097 1133,097
38 | Uni boiler-house (2007) 2077,344 2077,344
Shabalinsky district
39 | Leninskoye village boiler-house 2266,194 2266,194
(2007)
Yuryansky district
40 | zagarye village boiler-house | 3165,125 | 3165,125

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



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

Joint Implementation Supervisory Committee page 16
(2008)
41 | Yurya boiler-house (2006) 2266,194 - 2266,194
Biomass TOTAL 135 093,65 - 135 093,65
Boiler-house address (to be | BEy (Baseline | PEy (Project | ERy (emission
converted to n-gas) CO2 emissions)| CO2 emissions)|  reduction)
(with year of establishment*) tlyear t/year tlyear
Vyatskopolyansky district
1 | Ust-Lyuga (2007) 1704,73 549,73 1155,01
2 | Krasnaya polyana school (2006 426,18 137,43 288,75
3 é%%réc;vka, Shipitsino district 5540.39 1786.62 3753.77
4 | Sosnovka, Kirova str. (2008) 39208,90 12643,76 26565,14
5 | Sadakovsky (2007) 12785,51 4122,96 8662,55
Zuevsky district
6 | Chaikovskogo str. (2006) 5327,30 1717,90 3609,39
7 | Ispolkomovskaya str. (2006) 3196,38 1030,74 2165,64
8 . Libknehta str. (2006) 3196,38 1030,74 2165,64
9 | Mukhino, Shosseynaya str.(2007) 6392,76 2061,48 4331,27
10 | Mukhino, Sovetskaya str. (2007 2130,92 687,16 1443,76
11 | Oktyabrsky, Lenina str. (2007) 2557,10 824,59 1732,51
12 | Oktyabrsky, Kirova str. (2007) 2130,92 687,16 1443,76
13 | Kosino, Budennogo str. (2007) 2130,92 687,16 1443,76
14 | Paper plant boiler-house(2008) 25510,20 10307,41 15202,79
15 | Starki boiler-house(2008) 1065,46 343,58 721,88
16 | Sokolovka boiler-house(2008) 6392,76 2061,48 4331,27
17 | Suna boiler-house(2008) 2557,10 824,59 1732,51
Kirovo-Chepetsky district
18 | Philippovo (2006) 8523,67 2748,64 5775,03
19 | Markovtsy (2006) 3196,38 1030,74 2165,64
20 | Pogudintsy (2008) 2130,92 687,16 1443,76
21 | Prosnitsa (2007) 2130,92 687,16 1443,76
22 | Chuvashi (2007) 4261,84 1374,32 2887,52
23 | Selezenikha (2008) 1065,46 343,58 721,88
24 | Karintorf (town of Kirovo-
Chepetsk) (2007) 17047,35 5497,29 11550,06
Kumensky district
25 | Rechnoy (2006) | 8523,67 | 274864 5775,03
Malmylzhsky district
26 | Child care centres (2006) 426,18 137,43 288,75
27 | Mental hospital (2006) 852,37 274,86 577,50
28 | Novaya Smail school (2007) 852,37 274,86 577,50
29 | Adzhim (2007) 2130,92 687,16 1443,76
Nolinsky district
30 | Ryabinovshchina (2006) 1704,73 549,73 1155,01
31 | Town of Nolinsk, Marksa str. 10654.59 3435,80 7218.79
(2007)
32 (Tzc())vc\)/g)of Nolinsk, Spartaka str. 873677 2817.36 501941
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Sunsky district
33 | Suna 1 (2006) | 9887,46 |  3188,43 6699,04
Omutninsky district
34 | Vostochny (2006) 51360,54 20752,25 30608,29
35 | Omutninsk, Hospital (2006) 12785,51 4122,96 8662,55
36 | Malagovy district (2008) 21309 68.72 144 38
37 | Omutninsk, Lenina str. (2008) 6392,76 2061,48 4331,27
38 | Omutninsk, Peschanskaya str. 3196.38 1030.74 2165.64
(2008) ' ' '
39 | Omutninsk, Proletarskaya str.
(2008) 4261,84 1374,32 2887,52
40 | Lesnaya skazka sanatorium 1700.68 637 16 1013.52
(2008) ' ' '
41 | Preventative clinic (2008) 1700,68 687,16 1013,52
42 | Bread factory (2008) 1278,55 412,30 866,25
43 | Omutninsk, SMU district (2008) 3409,47 1099.46 2310,01
Orichevsky district
44 | Korshik 1 (2007) 2663,65 858,95 1804,70
45 | Korshik 2 (2007) 6392,76 2061,48 4331,27
46 | Usovy (2007) 1704,73 549,73 1155,01
47 | Usovy, Orichevskoye Municipal
Unitary Enterprise (2007) 1022,84 329,84 693,00
48 | Istobensk (2007) 2770,19 893,31 1876,89
49 | Bystritsa (2007) 3409,47 1099,46 2310,01
50 | Zeleny (2007) 4251,70 1717,90 2533,80
51 | Levintsy (2008) 26849,57 8658,23 18191,35
Urzhumsky district
52 | town of Urzhum, Kirova str.
(2006) 4261,84 1374,32 2887,52
53| town of Urzhum, Rokina str.
(2006) 4261,84 1374,32 2887,52
54 | town of Urzhum, gymnasium
(2006) 1704,73 549,73 1155,01
55 | Popovka leisure centre (2006) 426,18 137,43 288,75
56 | Popovka, Molodezhnaya str. 639 28 20615 43313
(2006) ' ' '
57 | Andreevsky kindergarten (2006 852,37 274,86 577,50
58 | Andreevsky school (2006) 1065,46 343,58 721,88
59 | Tsepochkino (2007) 3409,47 1099,46 2310,01
60 | Russky Turek sanatorium (2007) 6392,76 2061,48 4331,27
61 | Russky Turek boarding-school
(2007) 2130,92 687,16 1443,76
62 | Russky Turek school (2007) 1704,73 549,73 1155,01
63 | Antonkovo (2007) 639,28 206,15 433,13
64 | B. Roy leisure centre (2007) 639,28 206,15 433,13
65 | B. Roy school (2007) 1278,55 412,30 866,25
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66 | Shurma hospital (2007) 1704,73 549,73 1155,01
67 | Shurma school (2007) 1278,55 412,30 866,25
68 | Rozhdestvenskoye (2007) 1704,73 549,73 1155,01
69 | Bersenikha (2007) 426,18 137,43 288,75
70 | Petrovskoye (2007) 2130,92 687,16 1443,76
71 (';%v(\)/g)of Urzhum, Kirov museum 2663,65 858.95 1804.70
72 | Urzhum, education centre (2008) 1704,73 549,73 1155,01
Falensky district

73 | Falenki (2006) 2684,96 865,82 1819,13
74 | Levany administration (2007) 1065,46 343,58 721,88
75 | Levany leisure centre (2007) 639,28 206,15 433,13

N-gas TOTAL 385153,8 131 096,5 254 057,3

GRAND TOTAL 520 247,45 131 096,5 389 150,95

* To facilitate the calculations October, 1 (of tt@responding year) is considered the beginnirngef
heating season and therefore the date of the ptojder-houses startup.

A.5. Project approval by the Parties involved |

The Russian Ministry of Economic Development an@dg; the Danish Environmental Protection
Agency and one of the Designated Focal Points ®fBF investor countries will be responsible for
project approval and authorisation in the respeativuntries.
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SECTION B. Baseline

‘ B.1. Description and justification of the baselineehosen:

FOR GAS BOILER-HOUSES

Applicability:

The baseline methodology used is “Consolidatedlimesmethodology for fuel switching from coal ortp@eum fuel to natural gas” (UNFCCC/CCNUCC, CDM —
Executive Board, ACM0009 Version 03, Sectoral Sc@e& 04, 28 July 2006; which can be found at
http://cdm.unfccc.int/UserManagement/FileStorageVioF AM_O300SX1IWXNHV110YW3RPBKYFHQKZUX).

This methodology is applicable to project actiwstibatswitch in one or severaklement processéfrom coal or petroleum fuel to natural gas.
The fuel switching is undertaken in processes fordat generationthat are located at and directly linked to an stdal process with a main output other than
heat orthat provide heat to a district heating system by reans of heat-only boilers.

Furthermore, the following conditions apply:
* Prior to the implementation of the project adtivonly coal or petroleum fuel (but not naturatphave been used in the element processes;
» Regulations/programs do not constrain the fgcilibm using the fossil fuels being used prioruelfswitching;
» Regulations do not require the use of naturalogay other fuel in the element processes;
» The project activity does not increase the capaafithermal output or lifetime of the element peases during the crediting period (i.e. emissaztuctions
are only accounted up to the end of the lifetimehef relevant element process), nor is there aeymal capacity expansion planned for the projeciifa
during the crediting period;
 The proposed project activity does not resuihtegrated process change

L An “element proce&ss defined as fuel combustion in a single equiptreg one point of an industrial facility or of ssulict heating system, for the purpose| of
providing thermal energy (the fuel is not combusteddthe purpose of electricity generation or usedoxidant in chemical reactions or otherwise used
feedstock).

Examples of an element process are steam genelstiarboiler and hot air generation by a furna@ehEelement process should generate a single distyozh
as steam or hot air) by using mainly a single fmel plural energy sources). For each element gga@nergy efficiency is defined as the ratio betwthe
useful energy (the enthalpy of the steam/watemgaliplied with the steam/water/gas quantity) ane supplied energy to the element process (theahetific
values of the fuel multiplied with the fuel quag}itThis methodology covers fuel switch in sevel@giment processes, i.e., project participants rabyng one
CDM-PDD for fuel switch in several element procesaithin one industrial facility.
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Full baseline information is provided in Annex 2.

Approach:

The baseline methodology is based on the followsiegwise approach:

Step 1: Calculation of project emissions
Project emissions are calculated based on theitjuahnhatural gas combusted in all element proeessid respective net calorific values and CO2%amidactors
for natural gas, as follows:

PEy = FFproject,y* NCV ncy * EF ng,co2y(PEy = 131 096,5 t CO2/year)

where

PEy — Project emissions in t CO2/year

FFproject,y— Quantity of natural gas combusted in all elenpeatesses in 1000 m3/year (the calculations defiRFprject,yare given in Annex 2)
NCV ney— Average net calorific value of natural gas eqa@000 kcal/m3 (33,47 MJ/m3)

EF neG.cozy— CO2 emission factor for natural gas equal t@ 59.J

Step 2: Calculation of baseline emissions
Baseline emissions are calculated based on theityuahcoal or mazut that is currently combustassuming that at least the same quantity wouldbh#uasted in
all element processes in the absence of the praptizity and respective net calorific values ar@23=mission factors, as follows:

BE y = FFoaseliney* NCV rry * EF rrco2y(BE y = 385 153,8 t CO2/year)

where

BE y — Baseline emissions in t CO2/year

FFoaseiine,y— Quantity of coal/mazut combusted in all elen@otesses in t/year

NCV rry— Average net calorific value of coal/mazut eqquad410/9870 kcal/kg respectively (18,46 MJ/kg;34WJ/kg respectively)
EF Fr.co2y— CO2 emission factor for coal/mazut equal to 94.8; 75,5 t/TJ respectively

Step 3: Calculation of emission reductions

The difference between the baseline and the prejattsions represent the overall emission redustiBossible leakage effects have to be account€difa).

ERy=BEy— PEy—LEy, where L =0
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Therefore ER = BEy — PEy (ERy = 254 057,3 t CO2/year)

CO2 emission factors for coal (94,6 t/TJ), maz&t%4/TJ) and natural gas (58,3 t CO2/TJ) are basdtie values from the 2006 IPCC Guidelines fotidel
Greenhouse Gas Inventories (which can be fountt@t/mwww.ipcc-nggip.iges.or.jp/public/2006gl/voi2m).
For conservative calculations we used lower valaesoal and mazut, and upper value for natural gas

FOR BIOMASS BOILER-HOUSES

Applicability:

The baseline methodology used is “Fuel switch frimssil fuels to biomass residues” (UNFCCC/CCNUC@QM — Executive Board, ACM0036 Version 0
Sectoral Scope: 01 & 04, 29 September 2006; whachbe found at
http://cdm.unfccc.int/UserManagement/FileStorageiF AM_ OWGQWV5HYOOCMI9QOJEONHZE7QHS8HX9).

The methodology is applicable to project activitileat switch from use of fossil fuels to biomassidaes, in existing and, where applicable new osil

The biomass residues within the project are sawelsid chips and round wood pieces (unmerchantabbsl), left at logging sites as unsuitable for séion
furniture production.

The methodology is applicable to project activitidsscribed in the Table below.

Scenario| Description
1 Retrofit of existing boilers. The project activity is the retrofit of (an) exisgi boiler(s). The retrofit is made to the boiler@)enable (a) the use of
biomass residues or (b) an increase in the uséoaidss residues beyond historical levels, whichldiowt be technically possible in any of the
existing boilers without a retrofit or replacemehthe boilers.

2 Replacement of existing boilersThe project activity involves the replacement af)(existing boiler(s) by new boiler(s) that fire(aainly or solely|
biomass residues (some fossil fuels may be co)fifHte replacement shall (a) enable the use of &smesidues or (b) enable an increase in the
of biomass residues beyond historical levels, whidhild not be technically possible in any of thésBrg boilers without a retrofit or replacement
of the boilers.
3 Installation of new boilers. The project activity is to increase of the heategation capacity by installation of new boilersifgt fire(s) mainly o

se

solely biomass residues (some fossil fumay ke ccfired). The use of biomass residues or an incréadbe use of biomass residubeyond
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historical levels would not be technically possiwiithout a retrofit or replacement of the existlmgjler(s) or the installation of a new boiler.
4 Installation of new boilers and retrofit and/or replacement of existing boilersThe project activity involves :
« (a)increasethe heat generation capacity by installation of heiler(s) that fire(s) mainly or solely biomassities (some fossil
fuels may be co-fired); and
« (b) the retrofit of (an) existing boiler(s) andtbe replacement of (an) existing boiler(s) by neids(s) that fire(s) mainly or solely
biomass residues (some fossil fuels may be ca)fire
The use of biomass residues or an increase insthefibiomass residues beyond historical levelddvoot be technically possible without a retrofjit
or replacement of the existing boiler(s) or thaahation of a new boiler. 1
The methodology is applicable under the followingditions:

* The heat generated in the boiler(s) is not usegdwer generation;
* The use of biomass residues or increasingiskeof biomass residues beyond historical leelsdhnically not possible at the project site witha significant
capital investment in the retrofit or replacemesftexisting boilers or the installation of new lzo8,;

» Existing boilers at the project site have used wonbass for heat generation during the most redeeetyears prior to the implementation of the prboje
activity.

* No biomass types other thhiomass residuess defined above, are used in the boiler(s) duhiagrediting period (some fossil fuels may be iced);

* The biomass residues used at the project sitewbiéee the project activity is implemented, shaudtl be stored for more than one year;

* No significant energy quantities are required teparre the biomass for fuel combustion

¢ The biomass residues are directly generated airthect site

« In case of project activities that involve the esg@ment or retrofit of existing boiler(s), all lils) existing at the project site prior to the lempentation of the
project activity should be able to operate unt@ &nd of the crediting period without any retrafigtor replacement, i.e. the remaining technidetitne of each
existing boiler should at the start of the credjtperiod be larger than the duration of the craditieriod (7 or 10 years as applicable).

Full baseline information is provided in Annex 2.

Approach:

The baseline methodology is based on the followsiegwise approach:

Step 1: Calculation of project emissions

Project emissions do not include £€nissions from the combustion of biomass sincenb&s is considered G@eutral.
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Project emissions include G@®missions from on-site fossil fuel and electricdbnsumption that is attributable to the projetiviag, CO, emissions from off-site
transportation of biomass residues that are corabustthe boiler(s) to the project sited, if included in the project boundary, CH4 eiaiss from combustion of
biomass residues for heat generation

PEy = PRz + PEcozecy + PReozry + GWPeHa PEcha gry
where

PE, = Project emissions during the yget CO,/y)
PE.o2rry = CQ emissions from on-site fossil fuel combustionilatitable to the project activity (t G§) = 0 — there is no fossil fuel combustion atitéble to the project
activity

PE.o2ecy = CO emissions from on-site electricity consumptionitaitable to the project activity (t G®) =0

At present, power for the boiler-houses is suppfietn the power grid. The project does not stiprlebnstruction of any power generating facilitiBswer
consumption by the new boiler-houses is compendatdtie reduction of power consumption by the adddr-houses and, therefore, power consumption wiitth
without the project can be supposed to stay attabewsame level.

PEo21ry = CQ emissions from off-site transportation of biomassdues to the project site (t @) = 0 — the biomass boiler-houses are fired witfsite biomass
(transportation distance does not exceed 5 -10 &ny)

GWP-s = Global Warming Potential of methane validtfee commitment period (t CO2e/t CH4)
PEchspry = CH4 emissions from combustion of biomass ressidn the boiler(s) (t CH4ly)
GWPeps+ PEchsgry = 0 — Minor source, outside the project boundaries

Therefore, within the framework of the current pajPE for biomass boiler-houses is considered zero.

Step 2: Calculation of baseline emissions

Baseline emissions from fossil fuel combustiontia boiler(s) are determined by multiplying the hgamerated with fossil fuels that are displacedimmnass
residues with the CQOemission factor of the fossil fuels that wouldused in the absence of the project activity andibigling by the average net efficiency of he
generation in the boiler(s), as follows:

_ HGPJbiomassy :EFFF,COZ,y

pat

BEy =
boiler FF
where:
BE, = Baseline emissions from fossil fuel combustiontfeat generation in the boiler(s) (t &)
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HG pjhiomass = Heat generated with biomass used as a restlileqgdroject activity during the year (GJ/y), H&iomass &calculation is given in Annex 2
EFrcozy = CQ emission factor of the fossil fuels: coal 94,63t/Mazut 75,5 t/TJ
boiler,FF = Average net efficiency of heat generatiothie boiler(s) when fired with fossil fuels (0,45)

Step 3: Calculation of emission reductions

The difference between the baseline and the prejattsions represent the overall emission redustiBassible leakage effects have to be accountgtifa).
ERy=BEy— PEy— LEy, where L =0

Therefore ER = BEy — PEy, where PE =0

Therefore ER = BEy

CO2 emission factors for coal (94,6 t/TJ) and m#&z&i5 t/TJ) and natural gas (58,3 t CO2/TJ) aseban the values from the 2006 IPCC GuidelinefNaironal

Greenhouse Gas Inventories (which can be founttat/mww.ipcc-nggip.iges.or.jp/public/2006gl/vol2m). For conservative calculations lower valuesciual
and mazut have been used.
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B.2.  Description of how the anthropogenic emissionsf greenhouse gases by sources are
reduced below those that would have occurred in thabsence of the JI project

Step 0: Preliminary screening based on the startindate of the project activity

The starting date of the project activity was tf8¥ ®f June 2006, when a Letter of Intent for the
development and trading of emissions reductions sigsed by the project proponent, “Energy-
Saving Agency”, and the Danish Environmental Protec Agency. In this manner a Project Idea
Note was developed for the Joint Implementationjgatoand finalized in October 2006. “Energy-
Saving Agency” has also submitted their application a Letter of Endorsement for the Joint
Implementation project to the Russian Ministry @bBomic Development and Trade.

Step 1 + 2 + 3: Identify all realistic and crediblealternatives for the fuel use in the element
process (alternatives complying with applicable las and regulations that do not face
prohibitive barriers)

The following are the identified alternatives fbrst project activity (alternatives complying with
applicable laws and regulations that do not facipitive barriers):

Project alternatives
Continuation of the current practice of using coalpetroleum fuel
(Business as usual)
Alternative 2 Project Activity (fuel switch and energy efficiencgrease)
Switching from coal or petroleum fuel to naturabgand biomass at a
future point in time during the crediting period
Replacement of the existing boilers with new bsit@rimprovement of
their performance (with no fuel switch)

Alternative 1

Alternative 3

Alternative 4

Alternative 1. After consideration of the existing situation gidns for reformation of the housing and
utility sector in Kirov oblast, it is believed thatternative 1 is the most realistic without paigigtion in
Joint Implementation, first of all because of tlaek of investment capital for the boiler-houses
conversion. At the expense of budget funds, cootitnu of new boiler-houses and retrofitting of the
existing ones would have been completed by 2020eower, boiler-houses conversion to carbon-
neutral fuel would cover not more than 50 % ofltbder-houses.

The main barrier is lack of money by the local auities, who own the boiler-houses.

Before retrofitting and other such works used tdibanced from the Leningrad oblast budget, but now
after Federal Law 131 has come into force, all mipai boiler-houses have been transferred to the
balance of the so-called 1-level municipalitiesli§ges), whose budgets are more than limited.
Therefore, without the money from ERUs tradingzhswork could have never been financed either
from the municipalities, or from the Project Propoty which can be seen from the financial analysis
section in the PDD. In other words, outside thenBevork of JI the project would have never been
implemented.

Alternative 2: After consideration of the existing situation angected future conditions in Kirov
oblast, we believe that Alternative 2 is the mogtrgy-efficient and cost-effective solution, leaglto

the greatest environmental, energy and social imptmwvever, this Alternative is based on JI funding
Alternative 3: After investigation of the current situation angected future conditions, it is believed
that Alternative 3 cannot be implemented due tdabk of money by the local authorities, who owa th
boiler-houses (see Alternative 1), while thereléac necessity for the boiler-houses conversiorthas
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boilers within the project are soon going to exctedr lifetime and cannot provide stable and t#&a
heat-supply. Nevertheless, without the project @anm@ntation the boiler-houses will continue operatio
with significant expenses required for annual repai

Alternative 4: After consideration of the existisguation and plans for reformation of the housamgl
utility sector in Kirov oblast, it is believed thatternative 4 is not viable (see Alternative 1xaase of
the lack of money by the local authorities and tamty increasing prices for fossil fuels (coal and
mazut) the existing boilers are fired with. Besidékis fuel types are neither local (logistic
complications and therefore unstable supplies) mmvironmentally sound (possible future
environmental penalties).

Additionality
The assessment of additionality is based on Invastend sensitivity analysis.

Investment analysis

For this project activity it is best to apply Inte&nt comparison analysis based on the Net Present
Value of the project activity. In this case a disgbrate of 10% is chosen, which is a reflectiveiga
based on the current Russian economy. It is slighter the rate of inflation for 2006 8 - 9 % and
forecasted by the Ministry of Economics’ rate dfation for 2007 - 8%. This figure is also half pent

less than the Central Bank of Russia's refererteeofdl0.5% (from January, 29, 2007), and in liith
Russian commercial bank rates (7-12%). Thus itssumed that even a minimum investment would
require a return of over 10% in order to sustamdtrrency value.

The total investment for the project is € 34,044,8Kirov oblast State Unitary Enterprise “Energy-
Saving Agency (ESA)"is expected to cover € 34,044 ,8f the project costs, where it is anticipateat th
€ 21,426,970 will be covered through own finaneialirce over the project period, and a minimum of €
12,614,904 shall be covered via a loan. The exaldtlsetween financial source and loans is notaset
this time since the project financing is not conlstructured. Grants of € 11,027,378 will comarfro
the Danish Environmental Protection Agency (DEPAJ AIEFCO/TGF.

It is clear through investment analysis that orfig project activity under Joint Implementation
holds enough economic viability (NPV of € 1,358,1L7Bhe project activity without JI has no effect
and leads to a negative NPV of € -6,153,468. A sargrtable of this financial analysis is provided in
Annex 4.

Project activity | Estimated Investment Costs Estimated Project RevenuNPV 10%
With JI 34,041,874 203,528,498 1,358,179
Without JI 34,041,874 192,501,120 -6,153,468

Sensitivity analysis
There are two parameters which can have an impatiteinvestment comparison analysis. They are
the expected efficiency gain from the rehabilitatiworks and the price of natural gas and biomass.

The exact efficiency increase due to the rehabitaworks (the project) can not be guaranteediand
based on the boiler producer’s data. Therefore|ehel of the exact efficiency increase is not @iext
fluctuations are assumed to be less than +/- 5%.

Natural gas is a domestic fuel in Russia and is thubject to regulations and state pricing but

related to the market. Expected variation from thiare natural gas price is assumed to be +/- B%rD
average annual basis. Expected variation fromfthige biomass price is assumed to be +/- 5% on an
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average annual basis. For this sensitivity and aisiysis combined best and worst case scenagos ar
developed where:

Case 1: in the best case, the efficiency improvemeri%s higher than expected, and future
average annual fuel prices are 5% lower for natges and 5% lower for biomass than
expected,;

Case 2: in the worst case, the efficiency improvemens%s lower than expected, and future
average annual fuel prices are 5% higher for nhtgas and 5% higher for biomass than
expected,;

The following outcome of this sensitivity analysésshown below, with a summary table of this
sensitivity analysis and more detail provided iméx 4.

Project Estimated Estimated Project NPV 10%
activity Investment Cost, € Revenue, €
With JI

+5% Efficiency
-5% natural gas

price 34,041,874 203,528,498 14,105,572
-5% biomass
price

-5% Efficiency
+5% natural
gas price 34,041,874 203,528,498 -13,649,350

+5% biomass
price

Without JI

+5% Efficiency
-5% natural gas

price 34,041,874 192,501,120 6,593,925
-5% biomass
price

-5% Efficiency
+5% natural
gas price 34,041,874 192,501,120 -21,160,997

+5% biomass
price

Under Case 1 the sensitivity analysis indicates tthe project with and without JI would be finarilgia
viable and lead to a decent NPV over the projedbpe

Under Case 2 the sensitivity analysis indicates$ bwah scenarios (with and without JI) would not
be financially viable.
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Common practice analysis
The above generic additionality tests shall be dempnted with an analysis of the extent to whiah th
proposed project type (e.g. technology or practiees) already diffused in the relevant sector agibre

There are no other activities implemented previpusl currently underway that are similar to the
proposed project activity in Kirov oblast.

Impact of CDM registration

The approval and registration of the project attigis a CDM activity will alleviate the economicdan
financial hurdles and thus enable the project dgtte be undertaken through the following beneditsl
incentives:

* The financial benefit of the revenue obtainedsbling CERSs (See Investment and Sensitivity amslys
above),

* Attracting new players (the Project ProponentSAE who has the capacity to implement new modern
technologies within the project.

B.3.  Description of how the definition of the projet b

ry is applied to the project

The project boundary covers all anthropogenic C@&sions associated with fuel combustion in each
element process subject to the fuel switching dachéss handling. The project boundary is applicable
to both baseline emissions and project emissions.

The spatial extent of the project boundary encompasses the physiealgrgphical site of the boiler-
house facilities.

Emission sources included and excluded in the prajeboundary

Source Gas Included? Justification / Explanation
: Baseline fuel co2 Yes -
Baseline burning CH4 No Minor source (can be neglected)
N20 No Minor source (can be neglected)
Uncontrolled CO2 No Minor source (can be neglected)
Baseline burning or decay | CH4 No Minor source (can be neglected)
of biomass N20 No Minor source (can be neglected)
. Natural gas €O2 Yes :
Project burning CH4 No Minor source (can be neglected)
N20 No Minor source (can be neglected)
On-site fossil fuel | CO2 No Minor source (can be neglected)
Project and electricity CHA4 No Minor source (can be neglected)
consumption N20 No Minor source (can be neglected)
Off-site CO2 No

Project transportation of | CH4 No Minor source (can be neglected)
biomass N20 No Minor source (can be neglected)
Combustion of | CO2 No Minor source (can be neglected)
Project biomass for heat | CH4 No Minor source (can be neglected)
generation N20 No Minor source (can be neglected)
CO2 No Minor source (can be neglected)
Project Biomass storage| CH4 No Minor source (can be neglected)
N20 No Minor source (can be neglected)
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Detailed baseline information is provided in Anrito this PDD.

The baseline approach was carried outH®RCE Technology Rusland (Project participant,
listed in Annex 1).

The baseline study was prepared by:

Ms Ksenia E. Sosnova, M.Sc., JI department

Ms Marina B. Matveeva ,M. SdManaging Director
FORCE Technology Rusland LLC

FORCE Technology, St. Petersburg
3, Kaluzhsky per.

191015 St. Petersburg

Russian Federation

Phone: +7 (812) 326 80 92

Direct: +7 (812) 326 80 92

Mobile: +7 (812) 939 60 28

Fax: + 7 (812) 326 80 93

e-mail: mbm@forcetechnology.ru
WWW: www.forcetechnology.com

And
Ms Gitte Videcrantz, M. Sc. Eng., Project Manager
Lars Peter Johansen, B. Sc. Eng., Project Manager

FORCE Technology, Kgs. Lyngby
Hjortekeersvej 99

2800 Kongens Lyngby

Denmark

Phone: +45 72 15 77 00

Fax: +4572 1577 01

e-mail: gv@force.dk

WWW: www.force.dk

Guidance and review provided by:
Mr.Henrik Hassing, M.Sc.Eng., Ph.D.

Head of Department

Industrial Processes

FORCE Technology, Kgs. Lyngby
Hjortekaersvej 99

2800 Kongens Lyngby

Denmark

Phone: +45 72 15 77 00

Direct: +45 72 1577 72

Mobile: +45 29 29 17 17

Fax: +4572 1577 01
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e-mail: hnh@force.dk
WWW: www.force.dk

Background information provided by:

Andrey A. Ostanin

Director

Kirov oblast State Unitary Enterprise “Energy-Sayvikgency”
office 319, 5, Gorkogo str.,

Kirov, 610017

Russia

Phone: +7 (8332) 40 57 51

e-mail: director@agency.kirovcity.ru

Sergey E. Danelyan

Deputy Chairman of Kirov Oblast Government
69, K.Libknehta str.

Kirov, 610019

Russia

Phone: +7 (8332) 62 33 12

e-mail: energy@ako.kirov.ru

Alexander P. Gorstkin

Head of Energy and Gasification Department
69, K.Libknehta str.

Kirov, 610019

Russia

Phone: +7 (8332) 38 16 56

e-mail: energy@ako.kirov.ru

| C.1.  Starting date of the project |

The starting date for the project is Jun& 2806.
\ C.2. Expected operational lifetime of the project |

The expected operational lifetime of the projecd2syears 2006-2017.
‘ C.3. Length of the_crediting period |

The period in which the project generates emissductions is from 2008-2017.

The crediting period is expected to be 5 year§Qomonths): from January, 2008 till December, 2012.
We also include 5 years following the end of thestficrediting period (from January, 2013 till
December, 2017) for which the emission reductidatis would be regulated by future agreement under
the UNFCCC.
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The objective of the monitoring plan is to providepractical framework for collection and managen@nperformance data in order to monitor and vetifg GHG
emission reduction generated by the Joint Impleat&mt Project “Boiler-houses conversion from caad anazut to biomass and natural gas in Kirov opRassia”. The
project comprises retrofitting and reconstructidrild6 boiler-houses in order to convert them frorezat and coal to natural gas HOB (75) and bioma38 K41) in

various municipalities (towns and villages) of Kirablast.

This Monitoring plan provides monitoring methoddksyfor monitoring and esti

mating GHG emission agidun within the CQ emission reduction referring to article E in

the PDD for the project “Boiler-houses conversimmi coal and mazut to biomass and natural gasriovKiblast, Russia”.

GAS BOILER-HOUSES

BIOMASS BOILER-HOUSES

The estimation of the emission reductions assotiaiéh the project activities
is based on the actual operation data. The profaet (natural gas

consumption will be the only parameters affectihng GHG emissions. The L . — . .
umprion wi y b "8 158! .. The monitoring plan is based on the principal aggtion that CQ baseline

" emission from fossil fuels (coal and mazut) is aene during the monitorin

indication of the project performance will theredobe changes in the fu
consumption at the 75 gas project boiler-housé&riov oblast, Russia.

The boiler-house operational management used wradhe amounts of fuel
(coal, mazut) delivered at the boiler-houses thdt ribt always reflect the
actual fuel consumption (the method of calculatibige actual fue
consumption is provided in Annex 2). However a nembf new compulsory
regulatlons have been introduced by the Russiannteal supervisory body
“RosTechNadzor’(EnergoNadzor), specifying the neitggo perform regular
and accurate records concerning the actual amoahtfuel consumed
Therefore, natural gas consumption for each bditerse in the projec
scenario will be measured and recorded continuomsiiine automatically by
the N-gas sensors, installed at each boiler in dampe with both
“RosTechNadzor” and “MezhRegionGas” regulations.

—

The estimation of the emission reductions assotiaiéh the project activities
is based on the actual operation data.

time period. Furthermore, is assumed that themgoisnaerobic digestion and

CH, decay emitted from the piles of wood and sawdust.

Besides, biomass is considered,Gutral, which means that for each site
annual CQ emission reduction from biomass combustion is ketudaseline
emission from fossil fuels.
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Guidelines and procedures for monitoring are priestim Annex 3, Monitoring plan (for all projectiber-houses)

D.1.1.1. Data to be collected in order to monitoemissions from the project and how these data will be archived:
ID number Data variable Source of datd  Data unit Measured (nRRecording Proportion of | How will the Comment
(Please use calculated (c), | frequency data to be data be
numbers to estimated (e) monitored archived?
ease Cross- (electronic/
referencing to paper)
D.2))
FFproject,.y Quantity of Boiler-house | 1000 m3/year | m Daily/hourly in | 100% Electronic and| Data collected
natural gas shift leader on-line regime paper automatically
everyday

D.1.1.2. Description of formulae used to estimatgroject emissions (for each gas, source etc.; emissionsimts of CO, equivalent): |

GAS BOILER-HOUSES BIOMASS BOILER-HOUSES
PEy = PEoarry + PEcozecy + PReozry + GWPReHax PEchagry
PEy = FFproject,y* NCV ncy * EF nG,cozy where
where PE, = Project emissions during the ygait CO./y)
PEy — Project emissions in t CO2/year PEco2rry = CQ, emissions from on-site fossil fuel combustionilatittable to the
FF project,y — Quantity of natural gas combusted in all elenprotesses in 1000project activity (t CQy) =0
m3/year PEo2ecr = CQ emissions from on-site electricity consumptionitaitable to the
NCV ney — Average net calorific value of natural gas equaB000 kcal/m3 project activity (t CQy) =0
(33,47 MJ/m3) PEco2ry = CQ emissions from off-site transportation of biom@ssdues to the
EF ne.cozy— CO2 emission factor for natural gas equal t@ §9,J project site (t C@y) =0
GWPRehax PEchagry =0

project boundary, and how such data will be collected and archived:
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ID number Data variable Source of data  Data unit Measured (nfRRecording Proportion of | How will the Comment
(Please use calculated (c), | frequency data to be data be

numbers to estimated (e) monitored archived?

ease Cross- (electronic/

referencing to paper)

D.2))

N/A (Because the baseline parameters are fixedrendld boilers will not work,
sources within the project boundary is not needed)

determining the blise of anthropogenic emissions of greenhouse dages

GAS BOILER-HOUSES

BIOMASS BOILER-HOUSES

BE y = FFoaseliney* NCV rry * EF Fr.co2y

where

BE y — Baseline emissions in t CO2/year

FFoasetine,y— Quantity of coal/mazut combusted in all elen@otesses in t/year
NCV rry — Average net calorific value of coal/mazut equad410/9870 kcal/kg
respectively (18,46 MJ/kg; 41,3 MJ/Kg respectively)
EF rrco2y— CO2 emission factor for coal/mazut equal to 94419; 75,5 t/TJ
respectively

HG PJbiomassy ’ EFFF,COZy

BEy =

boilerFF

where

y BEy = Baseline emissions from fossil fuel combustio6 Qb /y)

HG pjpiomassy= Heat generated with biomass used as a resulheofproject
activity during the year (GJ/y)

ERsrcozy = CQO emission factors: coal
boiler,FF = Average net efficiency of heat generation in der(s) when fired
with fossil fuels (0,45)

Calorific values (for mazut and coal) are specifiedhe official certificates, i
information is provided by the GazProm.

ncluded into thegkage of documents for each fuel delivery. For ratgas this
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D. 1.2. Option 2 — Direct monito

ringof emission reductions from the p

rojecivalues should be consistent with those in secti@h):

ID Data Data variable Data Measured | Recording Proportion | How will For how long is | Comments
number | type unit (m) frequency of data data be archived data
calculate monitored | archived? | kept?
d(c) (electronic
estimated /
(e) paper)

FFproject,y | Mass Natural gas m’ m Continuously 100% Electronic | Project lifetime| Monitored by optoa
consumed pattern (e.g., normal,
annually start-up, holiday, etc.) at

the process (e.qg., boiler).
To be monitored for each
element process.
Energy | Fuel % m Monthly 100% Electronic| Project lifetime  To tetermined for eac
efficienc | efficiency of process
y natural gas used at
the process
y Energy | Average fuel % c Annually Calculated | Electronic | Project lifetime
efficienc | efficiency of from 12
y natural gas used at monthly
the process
annually
NCV ne | Calorific | Net calorific value| kcal/ n? | m Monthly Sample to | Electronic | Project lifetime | Provided by the gas-
value of natural gas assure 95% supplier
confidence
level
NCV ney | Calorifi | Average net kcall i | ¢ Annually Calculated | Electronic | Project lifetime | Provided by the gas-
c value | calorific value of from 12 supplier
natural gas monthly
annually NCV ne
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D.1.2.2. Description of formulae used to calculatemission reductions from the_project(for each gas, source etc.; emissions/emission
reductions in units of CO, equivalent):

ERy=BEy— PEy - LEy, where L =0

Therefore ER = BEy — PEy

D.1.3. Treatment of leakagen the monitoring plan:

No leakage effects with a negative impact on theralemission reductions associated with the ptaetivity can be identified.

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

ID number
(Please use
numbers to
ease Cross-
referencing to
D.2)

Data variable

Source of data

A

Data unit

Measured (
calculated (c),
estimated (e)

niRecording
frequency

Proportion of
data to be
monitored

How will the
data be
archived?
(electronic/

paper)

Comment

N/A

D.1.3.2. Description of formulae used to estimaleakage(for each gas, source etc.; emissions in units 6D, equivalent):

N/A

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

The following formula will be used in order to estite the annual emission reductions associatedtétproject activity:
= BEy - PEy

Therefore ER
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information on the environmental impacts of the prgect:

N/A
D.2. Quality control (QC) and gquality assurance (QA procedures undertaken for data monitored:
Data Uncertainty level of Explain QA/QC procedures planned for these datahyrsuch procedures are not necessary.
(Indicate table and data
ID number) (high/medium/low)
FFbaseline,y low Registration of these data is an integral elemethe procedure performed by the operating staf
FF project, y low Registration of these data is an integral el@methe procedure performed by the operating staf
| D.3.  Please describe the operational and managemesttucture that the project operator will apply in implementing the monitoring_plan: |

The operational and managerial structure includingct QA measures are described in the Monitoplag under Annex 3.

D.4.

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

The monitoring plan was prepared BQRCE Technology Rusland (Project participan

,lised in Annex 1).

Ms Marina B. Matveeva

M. Sc

Managing Director

FORCE Technology Rusland LLC

FORCE Technology, St. Petersburg
3, Kaluzhsky per.

Ksenia E. Sosnova
M.Sc.

Project Manager

JI Department

FORCE Technology, St. Petersburg
3, Kaluzhsky per.

Ms Gitte Videcrantz

M. Sc

Project Manager

FORCE Technology Denmark

FORCE Technology, Kgs. Lyngh

Hjortekaersvej 99

Lars P. Johansen

B.Sc.

Project Manager

FORCE Technology Denmark

FORCE Technology, Kgs. Lyngby
ijortekaersvej 99
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191015 St. Petersburg
Russian Federation

Phone: +7 (812) 326 80 92
Direct: +7 (812) 326 80 92
Mobile: +7 (812) 939 60 28

Fax: + 7 (812) 326 80 93

e-mail: mbm@forcetechnology.ru

191015 St. Petersburg
Russian Federation

Phone: +7 (812) 326 80 92
Direct: +7 (812) 326 80 92
Mobile: +7 (911) 930 76 56
Fax: + 7 (812) 326 80 93
e-mail: kes@forcetechnology.ru

2800 Kgs. Lyngby
Denmark

Phone: +45 72 15 77 00
Direct: +45 72 15 77 04
Fax: +4572 1577 01
e-mail: gv@force.dk

2800 Kgs. Lyngby
Denmark

Phone: +45 72 1577 00
Direct: +45 72 15 77 43
Fax: +4572 1577 01
e-mail: Ipj@force.dk
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\ SECTION E. Estimation of greenhouse gas emissiondactions |

‘ E.1. Estimated projectemissions: |

Theproject emissions from 116 project boiler-housesaar follows:

Year Project emissions
(t/year)
2008 238 954,91
2009 131 096,5
2010 131 096,5
2011 131 096,5
2012 131 096,5
Sub-Total (2008-2012) 763 340,91
2013 131 096,5
2014 131 096,5
2015 131 096,5
2016 131 096,5
2017 131 096,5
Sub-Total (2013-2017) 655 482,5
Grand Total 1418 823,41

E.2. Estimated leakage

No leakage effects with a negative impact on theralemission reductions associated with the ptoje
activity can be identified.

E.3. The sum of E.1. and E.2.:

Since no leakage effects will be considered inpitegect activity, the sum of E.1. and E.2. equalthe
project emissions (see E.1).

E.4. Estimated baselineemissions:

Year Baseline emissions
(t/year)
2008 520 247,45
2009 520 247,45
2010 520 247,45
2011 520 247,45
2012 520 247,45
Sub-Total (2008-2012) 2 601 237,25
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2013 520 247,45

2014 520 247,45

2015 520 247,45

2016 520 247,45

2017 520 247,45

Sub-Total (2013-2017) 2 601 237,25

Grand Total 5202 474,5

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

Year Emission reductions
(tCO2/yr)

2008 281 292,54

2009 389 150,95

2010 389 150,95

2011 389 150,95

2012 389 150,95

Sub-Total (2008-2012) 1837 896,34

2013 389 150,95

2014 389 150,95

2015 389 150,95

2016 389 150,95

2017 389 150,95

Sub-Total (2013-2017) 1945 754,75

Grand Total 3783 651,09

E.6. Table providing values obtained when applyinformulae above:
Year Estimated project Estimated Estimated baseline | Estimated emission

emissions leakage emissions (tCO2ely) reductions (tCO2e/yr)
(tCO2elyr) (tCO2elyr)
2008 238 954,91 0 520 247,45 281 292,54
2009 131 096,5 0 520 247,45 389 150,95
2010 131 096,5 0 520 247,45 389 150,95
2011 131 096,5 0 520 247,45 389 150,95
2012 131 096,5 0 520 247,45 389 150,95
Sub-Total 763 340,91 0 2 601 237,25 1837 896,34

2013 131 096,5 0 520 247,45 389 150,95
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2014 131 096,5 0 520 247,45 389 150,95
2015 131 096,5 0 520 247,45 389 150,95
2016 131 096,5 0 520 247,45 389 150,95
2017 131 096,5 0 520 247,45 389 150,95

Sub-Total 655 482,5 0 2 601 237,25 1 945 754,75
TOTAL 1418 823,41 0 5202 474,5 3783 651,09
(tCO2e)

\ SECTION F. Environmental impacts

To date it is assessed that no Environmental Impasessment is required due to the fact that the
project activity has a positive environmental impsioice it will reduce the overall green-house gase
emissions from the boiler facilities.

Below we list typical potential environmental effedrom substituting coal- and mazut-based energy
production with biomass- and gas-based energy.

F.1.1 Human beings

Influence on health and personal safety.
The risk of smog-related diseases due to operatfothe coal- and mazut-based heat production is
lowered. The higher automation level also increpsesonal safety of the employed staff-members.

F.1.2 Flora and fauna

Impact on existing flora and fauna is positive doeless green-house gases emissions into the
atmosphere and therefore more clean air.

F.1.3 Air and water

As mentioned inF.1.2 less green-house gases emissions into the atmaesgtogether with less
smog production) will result in more clean air, ahdrefore in slightly more clean water.

F.2.  If environmental impacts are considered signi€ant by the project participants or the

The negative environmental impacts from the natges-based energy production are negligible and
considered not significant. Hence, an Environmeintplct Assessment is not required.
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SECTION G. Stakeholders comments |

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

A number of information meetings and discussionshzeen held for the local stakeholders, incl. the
Project Proponent, Kirov oblast authorities, beHeuse operating personnel etc, but no comments hav
been received until now.

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



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

Joint Implementation Supervisory Committee page 42

Annex 1
CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation: Kirov oblast State Unitary EnterprsEnergy-Saving Agency”

Street/P.O.Box:

Gorkogo str.

Building: Building 5 (office 319)
City: Kirov

State/Region:

Postal code: 610017

Country: Russian Federation
Phone: +7 (8332) 40 57 51
Fax:

E-mail: director@agency.kirovcity.ru
URL: Www.energy-saving.ru
Represented by: Andrey A. Ostanin
Title: Director

Salutation:

Last name: Ostanin

Middle name: Anatolyevich

First name: Andrey

Department:

Phone (direct):

Fax (direct):

Mobile:

Personal e-mail:

director@agency.kirovcity.ru

Organisation:

FORCE Technology Rusland LLC

Street/P.O.Box: Kaluzhsky per.

Building: 3

City: St. Petersburg
State/Region:

Postal code: 191015

Country: Russian Federation
Phone: +7 (812) 326 80 92

Fax: +7(812) 326 80 93
E-mail: mbm@forcetechnology.ru
URL: www.force.dk

Represented by:

Marina B. Matveeva

Title: Managing Director
Salutation:

Last name: Matveeva

Middle name: Borisovna

First name: Marina

Phone (direct):

Fax (direct):

Mobile:

Personal e-mail:

mbm@forcetechnology.ru
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Organisation:

Danish Environmental Protection Agenc

Street/P.O.Box: Strandgade

Building: 29

City: Copenhagen

State/Region:

Postal code: 1401

Country: Denmark

Phone: +45 32 66 01 00

Fax: +45 32 66 04 79

E-mail: hje@mst.dk

URL: http://www.danishcarbon.dk

Represented by:

Hans Jakob Eriksen

Title: Program Manager in Climate Change Department
Salutation:

Last name: Eriksen

Middle name:

First name: Hans Jakob

Phone (direct):

+45 32 66 02 44

Fax (direct):

Mobile:

Personal e-mail:

hje@mst.dk

Organisation:

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

Street/P.0O.Box:

Fabianinkatu 34, P.O. Box 249

Building: 34

City: Helsinki
State/Region:

Postal code: FI-00171
Country: Finland

Phone: +358 9 18 001
Fax: +358 9 630 976
E-mail:

URL: www.nefco.org/tgf
Represented by: Ash Sharma
Title: Programme Manager, Testing Ground Facility
Salutation: Mr.

Last name: Sharma

Middle name:

First name: Ash

Department:

Phone (direct):

+358 40 08 11 327

Fax (direct):

+358 9 630 976

Mobile:

+358 40 08 11 327

Personal e-mail:

ash.sharma@nefco.fi
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Annex 2

Baseline information

As stated in B.1. the baseline methodology uséa@sed on the following:
“Consolidated baseline methodology for fuel switgchfrom coal or petroleum fuel to natural
gas” (UNFCCC/CCNUCC, CDM — Executive Board, ACM00@8rsion 03, Sectoral Scope: 01
& 04, 28 July 2006; which can be found at
http://cdm.unfccc.int/UserManagement/FileStoragehioF_ AM_O300SX1IWXNHV110YW
3RPBKYFHQKZUX), and
“Approved baseline and monitoring methodology AM608 used as the basis for this project
for “Fuel Switch from fossil fuels to biomass raséd in boilers for heat generation”
(UNFCCC/CCNUCC, CDM — Executive Board, ACM0036 Mers01, Sectoral Scope: 01 &

04, 29 September 2006.
http://cdm.unfccc.int/UserManagement/FileStoragehioF_ AM_OWGQWV5HY0OCMI90J
EONHZE7QH8HX9)

Project emissions for gas boiler-houses

Project emissions (PE include CO2 emissions from the combustion of ratgas in all element
processes. Project emissions are calculated baste: @uantity of natural gas (bbect,)) combusted in
all element processes and respective net calodfices (Fhroject.) and CO2 emission factors for natural
gas (ERve.co2y), as follows:

PEy = FFproject,,y* NCV NG,y *EF NG,CO2,y

where

PEy — Project emissions in t CO2/year

FF project,y — Quantity of natural gas combusted in all elemamicesses in 1000 m3/year (deel
combustion calculationbelow)

NCV ney— Average net calorific value of natural gas eqaa&d000 kcal/m3 (33,47 MJ/m3)

EF ne.co2y— CO2 emission factor for natural gas equal t@ 58.J

CO2 emission factors for coal (94,6 t/TJ), maz&%4/TJ) and natural gas (58,3 t CO2/TJ) are based
on the values from the 2006 IPCC Guidelines foridteti Greenhouse Gas Inventories (which can be
found at http://www.ipcc-nggip.iges.or.jp/public@&yl/vol2.htm). For conservative calculations we
used lower values for coal and mazut, and uppemreviar natural gas.

Baseline emissions for gas boiler-houses

Baseline emissions are calculated based on thetityuah coal or mazut (Fheaseine) that is currently
combusted, assuming that at least the same quartitid be combusted in all element processes in the
absence of the project activity and respectivecaddrific values (NCVrry) and CO2 emission factors
(EF Fr.co2,), as follows:

Baseline emissions are calculated based on thetiuahcoal or mazut that is currently combusted,
assuming that at least the same quantity wouldob&basted in all element processes in the absence of
the project activity and respective net calorifidues and CO2 emission factors, as follows:

BEy = FFbaseIine,y* NCV FFy *EF FF,CO2y
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where
BE y — Baseline emissions in t CO2/year
FFoaseliney— Quantity of coal/mazut combusted in all elengotesses in t/year

NCV rry — Average net calorific value of coal/mazut equak410/9870 kcal/kg respectively (18,46

MJ/kg; 41,3 MJ/kg respectively)
EF rrco2y— CO2 emission factor for coal/mazut equal to 94.8; 75,5 t/TJ respectively

Fuel combustion calculation

To calculate the baseline (kdseine,y and project (Fhroject.y) fuel consumption the following initial data

are used.

Parameter

Hourly heat consumption, Gcal/h (If the paramesegiven in MW, it is multiplied by 0,86)

MAX

- Heating, QHT

(given by Project Proponent)

- Hot-water supply,Qmoé (given by Project Proponent)

- TOTAL, Q (given by Project Proponent)
e —
Heating season duratiog,rdays = 231

Number of hours, hour = 24

Number of days per year = 365

Mazut/coal heating capacity,Q, kcal/kg = 9870/4410 kcal/kg
Natural gas heating capacity Q, kcal/kg = 8000 kcal/m3
Efficiency (existing) = 45

Efficiency (design) = 86

Hot-water supply utilization irregularity ratio,= 2.2

Summer hot-water supply utilization ratioz 0.8

Heating season outside air design temperatBrg,: -26

Heating season average temperatyre, = -1.8

Hot-water supply temperature, = 55

Cold water temperature (summer%Sun =15

Cold water temperature (wintert)CWin =5

Inside air temperaturetln =18

Fuel consumption calculation is performed in compknce with the below formulae:

PARAMETER FORMULA
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Hourly average heat

consumption for heating QMAX . tIn ] tAv.o
purposes during the heating HT t -t
season @, Geal/h InD.
Hourly average heat
consumption for hot-water MAX . 1
: : Q
supply during winter HW ¢

Qrw.win ", Geallh
Hourly average heat

consumption for hot-water Q H CSum b
supply during summer HW Wln t
Quwsun™, Geallh H ‘cwin

Annual average heat
consumption for heating v o,
purposes during the heating QHT n
season @' Gcallyear

Annual average heat
consumption for hot-water

24 [QHWWm No*

supply Qw ", Gceallyear QHW sun (365- ) ]
Total annual heat consumption Year vear
QYear’ Gcal/year QHT QHW
FF - Annual fuel consumption Q' 1000
t/year, (thousands of iyear for -
natural gas) Q " A

Project emissions for biomass boiler-houses

Project emissions do not include £@missions from the combustion of biomass sincenbgs is
considered Coneutral.

Project emissions include G@missions from on-site fossil fuel and electriatignsumption that is
attributable to the project activit?O, emissions from off-site transportation of biomassidues that are
combusted in the boiler(s) to the project sit&, if included in the project boundary, CH4 eroiss from
combustion of biomass residues for heat generation

PEy = PRoz2rry + PEcozeey + PReoz Ry + GWReHas PEcha gry

where

PE = Project emissions during the yget CO./ly)

PEco2rry = CO emissions from on-site fossil fuel combustionilatitable to the project activity (t GO®) =
0 — there is no fossil fuel combustion attributabléhe project activity

PEcoz2ecy = CQ emissions from on-site electricity consumptioritaftable to the project activity (t G®) =
0 — considered negligible as the project doeswotie considerable electricity consumption inceea@mpared
to the current electricity consumption

PEcoxry = CQ emissions from off-site transportation of biomessdues to the project site (t @) =0 —
the biomass boiler-houses are fired with on-sitenbiss
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GWPR, = Global Warming Potential of methane validtfte commitment period (t CO2e/t CH4)
PEcrupry = CH4 emissions from combustion of biomass resdn the boiler(s) (t CH4ly)
GWPops+ PEcs gry = 0 — Minor source, outside the project boundaries

Therefore, within the framework of the current pjPEy for biomass boiler-houses is considered zero.
Baseline emissions for biomass boiler-houses

Baseline emissions from fossil fuel combustionha boiler(s) are determined by multiplying the heat
generated with fossil fuels that are displaced ioynlass residues with the @@®mission factor of the

fossil fuels that would be used in the absencéefproject activity and by dividing by the averaug
efficiency of heat generation in the boiler(s)fafows:

N
HG PJpiomassy * EFFF,COZy

BEy =
boilerFF

where:
BE, = Baseline emissions from fossil fuel combustionHeat generation in the boiler(s) (t
COg ly)
EFrco2y = CQ emission factor of the fossil fuels: coal 94,63t/azut 75,5 t/TJ

boiler,FF = Average net efficiency of heat generatiothie boiler(s) when fired with fossil fuels
(0,45)

HG pjhiomass = Heat generated with biomass used as a resthiegiroject activity during the year
(GJly), which is calculated as follows:

Qmax (heat load given by Project Proponent in M8nultiplied by 0,86 = Qmax (Gcal/h)

t -t t -t
Qav (hourly average) = Qmax¥l—AV.0 In__Av.0 -9 45
-t t -t

tIn D. In D.

HG p; piomass,= Qav*24(hours per day)*231(heating season daysa
1 Gcally = 4,187 GJly

Leakage
Not applicable as can be seen below.

Leakage may result from fuel extraction, processlitgiefaction, transportation, re-gasification and
distribution of fossil fuels outside of the projdundary. This includes mainly fugitive CH4 emiss
and CO2 emissions from associated fuel combustiwhfiaring. In this methodology, the following
leakage emission sources shall be considered:

* Fugitive CH4 emissions associated with fuel eottoan, processing, liquefaction, transportation, re
gasification and distribution of natural gas usedhe project plant and fossil fuels used in thd gr

the absence of the project activity. — N/A

* In the case LNG is used in the project plant: C&issions from fuel combustion / electricity
consumption associated with the liquefaction, fpanation, re-gasification and compression into a
natural gas transmission or distribution system/A

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



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

Joint Implementation Supervisory Committee page 48

In compliance with the GOST and RosTekhNadzor reguénts leakages in the gas network are
considered 0 and are not included into the prdjecindaries. Inside the boiler-house leakages at the
boiler and the pumps are also considered 0.

Emission reductions

The emission reduction by the project activity dgri(ERy) is the difference between the baseline
emissions (BE) and project emissions (Rfand leakage emissions (kE as follows:

ERy=BEy— PEy— LEy, where Ly =0

Therefore ER = BEy — PEy
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Annex 3

MONITORING PLAN

The monitoring methodology used is based on tHewiahg:
“Consolidated monitoring methodology for fuel svhiteg from coal or petroleum fuel to natural gasNERCCC/CCNUCC, CDM — Executive Board,
ACMO0009 Version 03, Sectoral Scope: 01 & 04, 28 yJul 2006; which can be found at
http://cdm.unfccc.int/UserManagement/FileStoraged/fiVioF AM_O300SX1WXNHV110YW3RPBKYFHOKZUX);
“Fuel switch from fossil fuels to biomass residu@dNFCCC/CCNUCC, CDM — Executive Board, ACM0036 ¥ien 01, Sectoral Scope: 01 & 04, 29
September 2006, which can be found at http://cdfocetint/UserManagement/FileStorage/CDMWF_AM_OWGQBHY0OCMI9OJEONHZE7QH8HX9

The objective of the monitoring plan is to prova@ractical framework for collection and managenwdrgerformance data in order to monitor and vettily GHG
emission reduction generated by the Joint Impleatent Project “Boiler-houses conversion from coatl anazut to biomass and natural gas in Kirov oblast
Russia”.

The project comprises retrofitting and reconstarctdf the 116 boiler-houses in order to convertrtlieom mazut and coal to natural gas HOB (75) andhbss
(41) in various municipalities (towns and village$XKirov oblast, Russia.

This Monitoring plan provides monitoring methoddkxsy for monitoring and estimating GHG emission tun within the CO2 emission reduction referrimg t
article E in the PDD for the project “Boiler-housasversion from coal and mazut to biomass andralagas in Kirov oblast, Russia”.

The monitoring results shall be filled in the formghe Annexes for each year of 2 monitoring pesiof five (5) years.

Requirements of Monitoring (nhatural gas & biomass)

1. Monitoring of the GHG emission reduction, generabgdhe Project “Boiler-houses conversion from caadl mazut to biomass and natural
gas in Kirov oblast, Russia”, shall be performeddata collection at site at 75 gas project boileudes and 41 biomass project boiler-
houses (listed above).

2. Monitoring of the GHG emission reduction shall lmaducted one (1) time each year for 2 (2) timequiriof five (5) years.
3. Monitoring of the GHG emission reduction shall lmaducted by persons familiar with the monitoringgadures.

4. Based on monitoring results the GHG emission reiducshall be calculated and submitted for veriimatas ERU.
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5. The governing language is English when speakingtaimonitoring reports.

6. Draft version of the annual monitoring report shék submitted to the Russian government and Dagisyernment or their
representative before issuing the final version.r Fb time periods of five (5) years the Russian goweent, Danish
government and verifier shall annually receivedréqgorts presented below.

Receiver of annual reports Draft version monitoring report Final version monitoring report
Russian Government Two (2) copies Two (2) copies
Danish Government Two (2) copies Two (2) copies
Verifier Two (2) copies

7. The outcome of the MP shall make it possible feagal entity to accredit the ERUs generated byPRheject according to requirements of
the Joint Implementation Supervisory Board and DERS

8. The monitoring procedures shall follow the guidelknof the Manual for Project Developers - Joint lempentation and Clean
Development Mechanisms Projects - Danish Energynéyge Version 1 - May 2002.

Frequency of Monitoring and Verification Procedures(natural gas & biomass)

The overall time period for monitoring procedurassdiefined according to agreement between the Rugsigernment and the Danish government. The time
schedule for monitoring- and verification surveyimidj as starting point have the same frequency.

Time period and frequency Monitoring Verification
MP time period 1 5 years 5 years
First year for monitoring January 2009 February 2009
Last year for monitoring January 2013 February 20013
MP time period 2 5 years 5 years
First year for monitoring January 2013 February 2013
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Last year for monitoring January 2018 February 2018

CO, Emission Reduction from Substitution of Fossil Fuks

Methodology (natural gas)

The monitoring methodology involves monitoring @frameters with regard to the combustion of natgaal in the project activity. Monitoring of paranrstéor
calculating baseline emissions or leakage is netiee.

The annual natural gas consumption gkiket.) should be measured continuously.

The energy efficiency of each element process usatgral gas, the net calorific value (N@%) and the CO2 emission factor of natural gas {&€o2 should be
monitored preferably monthly, according to the o or international standards. Based on montldgisurements, annual averages are calculated wigiaksad
in the equations presented in the baseline metbgylol

ID Data Data variable Data Measured | Recording Proportion | How will For how long is | Comments
number | type unit (m) frequency of data data be archived data
calculate monitored | archived? | kept?
d (c) (electronic
estimated /
(e) paper)
FFproject,y | Mass Natural gas m° m Continuous- | 100% Electronic | Project lifetime| Monitored by op&oa
consumed ly pattern (e.g., normal,
annually start-up, holiday, etc.) at

the process (e.g., boiler).
To be monitored for each
element process.
Confirmed by natural gas
purchase record.

Energy | Fuel % m Monthly 100% Electronic| Project lifetime  To tetermined for each
efficienc | efficiency of process
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y natural gas used at
the process
y Energy | Average fuel % c Annually Calculated | Electronic | Project lifetime
efficienc | efficiency of from 12
y natural gas used at monthly
the process
annually
NCV ne | Calorifi | Net calorific value| kcal/ n? | m Monthly Sample to | Electronic | Project lifetime | Provided by the gas-
c value | of natural gas assure 95% supplier
confidence
level
NCV ney | Calorifi | Average net kcal/ n? c Annually Calculatec | Electronic | Project lifetime | Provided by the gas-
c value | calorific value of from 12 supplier
natural gas monthly
annually NCV nG

For the determination of emission factors, guidamcéhe 2006 IPCC Good Practice Guidance is foltbwéere appropriate. All values are chosen in &eomtive
manner.

Methodology (biomass)

The monitoring methodology involves monitoring @rameters with regard to the combustion of biomasklues in the project activity. Monitoring of pareters
for calculating leakage is not needed.

As project emissions from biomass boilers are a@sid zero, there is no need to monitor such pdessnas consumption, energy efficiency, moisturgeat, net
calorific value of biomass etc. This only can bae@ order to ensure the performance and the tperaf the boiler-houses.

The moisture content can be measured in a stamgard- taking three individual samples.

The energy efficiency of each element process usiogass can be also measures monthly as for hafasaboilers. Then annual average is calculatesligh
multiplying by 12.

The net calorific value of biomass can be eitheasneed or default values can be used. For detetigrinaf emission factors and net calorific valuéteation
should be paid to the measurement of moistureerbtbmass. Furthermore the moisture in the biomzss be frozen during a major part of the heatiragsss,

which also affects the calorific value seriouslyetfefore the temperature of the fuel is also ingydrhere. If default values from guidance by the@@IPCC Good
Practice Guidance are used, all values should dgechin a conservative manner.
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The monitoring methodology aimed to control thefenance and the operation of the boiler-houseksl@s follows:

ID Data Data Data Measured | Recordin | Proportion How will For how long is Comments
number type variable unit (m) g of data data be archived data
calculate | frequency | monitored archived? kept?
d(c) (electronic/
estimated paper)
(e)
FFoiomassy | Mass biomass or t/ kg mand e weekly 100% paper Project lifetime| Monitored by operation pattern (e.g., normal, star
biomass up, holiday, etc.) at the process (e.g., boileg) b€
residues monitored for each element process. Confirmed b
consumed biomass purchase record.
annually
Moisture in | mass Proportion of % mand ¢ weekly Random sample  paper Projecintiéet Gravimetric determination. Expresses the logk w|
biomass moisture flue gasses e.g. latent heat of moisture
Energy Fuel % m weekly 100% paper Project lifetime To be detrenh for each process. Measurement @
efficiency | efficiency of temperatures on biomass, combustion air and flae
biomass used
in the
process
y Energy Average fuel | % C Annually Calculated from| paper Project lifetime
efficiency | efficiency of 52 monthly E
biomass used
at the process
annually
NCV Calorific | Net calorific | kcal/ kg | m Monthly Sample to paper Project lifetime Necessary to verify actubdfic values, even
biomass value value of assure 95% when default values are used
biomass confidence level
NCV Calorific | Average net | kcal/ kg c Annually Calculated from Paper Project lifetime
biomass,y value calorific 12 monthly Q
value of biomass
biomass
annually
Temperature| Temperat °C m daily paper 5 years E.g. if the biomassagén the calorific value is
of biomass | ure reduced approx. 100 kcal/kg
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Management of the Monitoring Plan (natural gas & bbmass)

Management of the MP shall ensure registratioreofgpmance data for verification of GHG emissioduetion by third party.

Verification (natural gas & biomass)
Verification of the management procedures and roanij procedures for carrying out a satisfactory iMist be approved before the project will beginegating
ERUs.

Annex 4
Investment analysis

Under JI
Price of ER
Discount rate
Bank Interest Rate
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Under JI
Efficiency +5%; fuel cost: natural gas -5%, biomass5%
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