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SECTION A.
General description of the project
A.1.
Title of the project:

Title of the project: “Fuel switch at Yuzhno-Sakhalinsk Combined Heat and Power Plant (CHPP-1)”
The sectoral scope(s): (1) Energy industries (renewable/non-renewable sources)
PDD Version: 1.4 
Date: 14/12/2010 
A.2.
Description of the project:
Brief description of the project

The project involves reconstruction of five coal-fired boilers at Yuzhno-Sakhalinsk Combined Heat and Power Plant (hereinafter referred as Yuzhno-Sakhalinsk CHPP-1) by switching to natural gas.

Purpose of the project

The purpose of the project is to provide the reliable and high quality heat and electricity supply to the residential and industrial consumers of Sakhalin Island and particularly Yuzhno-Sakhalinsk city and to enhance the environmental situation in and near the city. Implementation of the project will result in less green house gas emissions and environmental pollutants.

Situation existing prior to the starting date of the project

Yuzhno-Sakhalinsk CHPP-1 is the main source of electricity for the southern part of Sakhalin island and the main source of heat energy for the city of Yuzhno-Sakhalinsk.

Construction of the Yuzhno-Sakhalinsk CHPP-1 started in the early 1970’s. The first power unit of the Yuzhno-Sakhalinsk CHPP-1 was put into operation in December, 1976. By 1981 the Yuzhno-Sakhalinsk CHPP-1 was operating in the 115 MW base mode. Nowadays, the plant has the following equipment installed: five coal-fired boilers BKZ-320-140 with steam capacity 320 t/hour and three steam turbines; one PT-60-130/13, one Т-55/60-130 and one Т-110/120-130-4.

The plant’s annual production
:

· Electricity production more than 1 mln. MWh;

· Heat production about 1.7 mln. Gcal.

The main and reserve fuel of the plant is coal, mainly lignite type.

Baseline scenario
The most realistic baseline scenario is continuation of the existing practice at the plant, i.e. steam would be generated by five existing coal-fired boilers. Steam generated by the boilers is used for electricity generation, but as the project does not influence general heat capacity of the boilers and electricity generation, only boilers and auxiliary equipment are included in the project’s boundaries.

Before the project implementation the boilers were in sound condition, no investments were needed to continue their operation. Moreover, the baseline scenario is not associated with any risks as compared to the project scenario. For more details for boilers please refer to Section A.4.2 below.

Project scenario

Under the project, five existing coal-fired boilers BKZ-320-140 will be switched to natural gas. The heat and electricity capacity of the Yuzhno-Sakhalinsk CHPP-1 will remain the same. The project does not influence other equipment at the plant e.g. steam turbines.

The project also involves construction of mid-pressure natural gas pipeline and automatic process control system.

The fuel is the natural gas from deposits on the shelf of Sakhalin Island. The gas supplier is “Sakhalin-2”project. 

Expected results of the project:
· Increased  efficiency of heat and electricity generation;

· Optimization of energy generation due to reduction of heat and electricity consumption for own needs;

· Mitigation of negative environmental impacts, including reduction of GHG emissions by the plant by 353,211 tonnes of СО2e/year.
Project costs

The cost of the project is about 910 mln. RUR.
Brief history of the Project (including it’s JI component)

"UES of Russia" (Unified Energy System of the Russian Federation) has started to get prepared for implementing the mechanisms of Kyoto Protocol long before its ratification in Russia. An order regarding assessment of JI projects was issued on 04.03.2002.

First discussions of the project to switch the Yuzhno-Sakhalinsk CHPP-1 to natural gas were held in early 2005 and were connected with development of “Sakhalin-2” project. Taking into account numerous obstacles stemming from financial problems and various technical and administrative barriers, the project was not implemented. Kyoto benefits which were considered during the assessment of the project would help to alleviate the financial problems but not technical and administrative. However, because the Kyoto mechanisms were not functioning in Russia at that time, project implementation was delayed.

Only in late 2009 with enactment of the new Kyoto-related legislation in Russia project development was restarted.

On 1st of July 2009 the meeting took place where decision to start implementation of the JI project was taken by the project owner
. According to the decision the first boiler should be switched to natural gas by the end of 2010 and the last should be switched in 2013. 

A.3.
Project participants:
	Party involved
	Legal entity project participant
(as applicable)
	Please indicate if the Party involved wishes to be considered as project participant (Yes/No)

	Party A:

Russian Federation
(host Party)
	Legal entity A1: OJSC “Sakhalinenergo”


	No

	Party B:

To be determined
	Legal entity B1: To be determined
	No


OJSC “Sakhalinenergo” – Energy and Electrification Open Joint Stock Company is the Sakhalin region’s main electric and thermal power producing, supplying and selling company.  OJSC “Sakhalinenergo” provides centralized power supply for 13 administrative districts out of 18 (all, except of the Kurul, the South-Kuril, the North-Kuril, Nogliki and Okha districts) and also for Yuzhno-Sakhalinsk and the Vostok settlement. Nowadays the company is one of the significant structural elements of Sakhalin region’s economy. Energy generation makes 12-14% of all Sakhalin and Kuril Islands’ industrial production. Company provides electric power to 13 of 18 administrative districts, thermal power to Yuzhno-Sakhalinsk, Okha and Vostok settlement as well as steam to some industrial consumers. Company’s two largest power stations are Yuzhno-Sakhalinsk CHPP-1 and Sakhalinskaya GRES . Other subsidiaries include: the branch office of “Raspredelitelnye Seti” Company that includes 4 main electrical grids: Southern, Western, Eastern and Central, and “Teplovye Seti” and “Energosbyt”.

A.4.
Technical description of the project:


A.4.1.
Location of the project:

The project is carried out in the territory of Yuzhno-Sakhalinsk CHPP-1, located on the Sakhalin island, Sakhalin region, Russian Federation.
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A.4.1.1.
Host Party(ies):
The Russian Federation.


A.4.1.2.
Region/State/Province etc.:
Sakhalin region (oblast).


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

Yuzhno-Sakhalinsk city.


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

The Yuzhno-Sakhalinsk CHPP-1 is located in city of Yuzhno-Sakhalinsk, Ukrainskiy pereulok,15. 

Yuzhno-Sakhalinsk is a city located on the southern part of Sakhalin island, Russia, administrative centre of Sakhalin Oblast (which includes the whole Sakhalin island and the Kurils). Population of the city is 175,085 people.

Geographical coordinates: latitude - 46° 58′ 0″ N, longitude - 142° 44′ 0″ E
. Elevation above the sea level is 80 meters.


A.4.2.
Technology(ies) to be employed, or measures, operations or actions to be implemented by the project:
Yuzhno-Sakhalinskaya CHPP-1 is the main power generation facility on the Southern part of Sakhalin island and the main heat supply source of Yuzhno-Sakhalinsk town, capital of Sakhalin region.

At present CHPP-1 is equipped with 5 steam boilers BKZ-320-140 with steam output capacity of 320 tons per hour, operating pressure 14MPa, superheat up to 560оС  and 3 turbines of the following types: station 1: PT-60-130/13, station 2: Т-50/55-130, station 3: Т-110/120-130-4.

Production capacity of the facility:

· installed power capacity – 225 MW;

· installed heat capacity on turbine offtake – 409 Gcal/h;

List of Yuzhno-Sakhalinskaya CHPP-1 production equipment:

· Boilers:    

BKZ-320-140-3 (stations 1-5)

· Turbines:    
PT-60-130/13 (station 1)

                              
T-55/60-130 (station 2)

                               T-110/120-130-4 (station 3)

· Generators:
    
TVF-63-2 (stations 1, 2)



TVF-120-2У3 (station 3)

· Transformers: 
Т-1 TRDCN-80000/110

Т-2 TRDCN -80000/110 

Т-3 TDC-125000/110 

Т-10 TRDN-25000/110 

Т-11 TRDNS-25000/10

Installed power capacity of CHPP-1 is fully utilizable, i.e. available capacity is equal to installed capacity. Operating hours and start-ups of main production equipment of Yuzhno-Sakhalinskaya CHPP-1 as of 01/09/2010 do not exceed permitted lifetime and have sufficient remaining lifetime. 

Operating time and start-ups of main production equipment as of 01/09/2010 are presented in the table A.4.2-1 below.

	Table A.4.2-1 Operating time and start-ups of main production equipment as of 01/09/2010

№
	Equipment
	Installed
	Operating time since installation
	Startups since 

installation
	Comments

	Boilers

Standard working life – 300 000 hours.

	1.
	station № 1
	1976
	171155
	-
	

	2.
	station № 2
	1977
	171346
	-
	

	3.
	station № 3
	1979
	164671
	-
	

	4.
	station № 4
	1982
	146647
	-
	

	5.
	station № 5
	1986
	138178
	-
	

	Turbines

Standard working life (start-ups) – 600.

Standard working life (operating time) – 220 000 hours.

	6.
	station № 1
	1976
	237861
	236
	Permission to operate unit till 271 960 hours (expert conclusion of ZAO PNSTES “DTE” Vladivostok, dd. 25/04/2009 No. 503-EO).

	7.
	station № 2
	1978
	226466
	188
	Turbine is in mid-term maintenance with blading of disks and extension of working life. Inspection of metal is conducted by OAO KhTEK, Khabarovsk. Expert conclusion is under development.

	8.
	station № 3
	1984
	191177
	149
	


Yuzhno-Sakhalinskaya CHPP-1 is equipped with five high-capacity steam boilers of BKZ-320-140 type. It is barrel-type, vertically piped with natural circulation and is designed for flare burning of coal. Open type burning chamber is fully screened by pipes. Front wall of the chamber is equipped with 8 vortical coal-dust burners. The boiler is started by mazut ignition through injectors inbuilt in main burners. Each boiler is equipped with separate dust preparation system with hammer grinders MMT 1500-2510-740 (MMT 2000-2590-730k). Coal is delivered into the grinder through single stage scraper feeders. Fuel is pre-dried in grinders at 80оС. Hot air provides dust outflow.

Each boiler has exhaust system that consists of two DN-type smoke exhausters that provide outflow of combustion products and feeding them into the chimney. Exhaust systems are equipped with soot separators: MV-UO ORGRES at boilers 1-4; cyclones BC-512-812 and wet separator MS-VTI at boiler 5. Exhaust gas temperature beyond soot separators is 75-85 оС.

Captured soot and slag continually falling out of burning chamber flow into hydro soot extraction system and then pumped into ash disposal field. Filling of 62.5-hectare ash disposal field started in 1976.

After the completion of fuel switch project coal feeding, processing, soot and slag extraction equipment will be conserved. Existing equipment will not be dismantled as coal will remain as reserve fuel.

Description of project implementation

The first stage of reconstruction that is due to be completed by the end of 2010 involves fuel switch of boiler at station 3 and includes the following:

1. Mid-pressure gas pipeline;

2. Gas regulating and supply block for boilers 1-5;

3. Fuel switch of boiler 3;

4. Automated gas supply control system;

5. Automated boiler control system.

The source of gas supplies for Yuzhno-Sakhalinskaya CHPP-1 is offshore oil and gas fields of Sakhalin’s shelf and Sakhalin-2 project in particular. The gas is supplied through high-pressure district gas pipeline from gas distribution station “Dalnee” to Yuzhno-Sakhalinskaya CHPP-1. Maximum pressure of gas in the pipeline is 1.2 MPa. Reduction and control of pressure in the on-site pipeline is managed by block-type regulating point. 

Technological gas supply system of Yuzhno-Sakhalinskaya CHPP-1 includes:

· gas regulating point (block-type);

· commercial metering system in the regulating point and technological metering system at each of the boilers;

· mid-pressure on-site pipeline from regulating point to boiler house;

· internal pipelines and technological regulating equipment in boiler house;

· gas piping at station 3;

· installation gas burner at station 3;

· air supply connection to burners at station 3;

· automated control of gas supply and burning process.

The proposed JI project assumes installation of automated gas burning equipment. Inflow piping from feeder pipeline comes into the front part of the boiler equipped with a service deck. The contractor for the reconstruction of the boiler and equipping it with gas burners is “EMAliance-BSKB KU”. The pressure of gas coming out of boiler regulating point and flowing into the burner is 0.1 MPa. The boiler is equipped with 8 dual-flow gas burners installed on the side walls of burning chamber at 2 levels. Gas supply system uses BGA-11 block-type regulating equipment. Each burner is connected to regulating point by two 159mm pipes. Burners are equipped with ignition system ZSU-PI-60-2500, which starts fire and controls flame at all operating conditions.

Implementation schedule of the project

	Milestones
	Stage
	Realization date

	Preliminary agreement for natural gas supply
	Stage 0
	January 2009

	Decision to implement the project as a JI project
	
	July 2009

	Purchase agreement signing for the equipment for the switch of the first boiler to natural gas
	
	May 2010

	Negotiation with ERU buyers and PDD developers
	
	February 2010

	Contract with PDD developer has been signed
	
	September 2010

	Commissioning of the first boiler switched to natural gas
	Stage 1
	December 2010

	Commissioning of the second boiler switched to natural gas
	Stage 2
	2011

	Commissioning of the third boiler switched to natural gas
	Stage 3
	2012

	Commissioning of the fourth and fifth boiler switched to natural gas
	Stage 4
	2013



A.4.3.
Brief explanation of how the anthropogenic emissions of greenhouse gases by sources are to be reduced by the proposed JI project, including why the emission reductions would not occur in the absence of the proposed project, taking into account national and/or sectoral policies and circumstances:
Overall, the project realization will lead to reduction of the GHG emissions, out of which the primary one is СО2. 

Reduction of GHG emissions as a result of the project realization will occur due to conversion of heat-generating fuel at Yuzhno-Sakhalinsk CHPP-1 from coal to less carbon-intensive natural gas, simultaneously improving the overall thermal efficiency. Implementation of the project will also lead to reduction of electricity and heat consumption for own needs. 

The project does not influence general heat capacity of the boilers. After the project’s implementation the output of heat energy from the reconstructed boilers will remain the same. Thus, electric and heat capacity of the CHPP will also not be changed. Therefore steam turbines installed at the plant and used for electricity generation are excluded from the project boundaries.

Only emissions attributable to the boilers, fuels (including extraction, processing and transportation) and auxiliary equipment are considered for the purposes of emissions reduction estimation.

In the absence of the project, the specified GHG emission reductions would not be achieved, since:

· Yuzhno-Sakhalinsk CHPP-1 could continue to work and develop, using the existing coal-fired boilers and auxiliary equipment which are in sound condition;

· No additional investments are necessary to run existing coal-fired boilers at least until 2012;

· In the absence of the project it would be possible to avoid risks associated with the lack of experience in handling of natural gas equipment at the plant;
· No significant changes in the Russian environmental legislation are foreseen, which could force the enterprise to avoid operating the coal-fired boilers;

· There are no limitations on the GHG emissions for the companies in Russia and none are expected till 2012.

For more information please refer to Section B.2 below.
The project will also lead to decreasing of pollutants emissions into the atmosphere such as nitrogen dioxide, nitrogen monoxide, sulphur dioxide, carbon monoxide, dust and soot. Therefore, the ecological situation near the CHPP will improve.


A.4.3.1.
Estimated amount of emission reductions over the crediting period:
Table.A.4.3.1-1. Estimated amount of emission reduction over the first crediting period

	
	Years

	Length of the crediting period
	2 years

	Year
	Estimates of annual emission reductions

in tonnes of СО2 equivalent

	2011
	235,474

	2012
	470,949

	Total estimated emission reductions over the crediting period 

(tonnes of СО2 equivalent)
	706,423

	Annual average of estimated emission reductions 

over the crediting period 

(tonnes of СО2 equivalent)
	353,211


Table.A.4.3.1-2. Estimated amount of emission reduction over the second crediting period

	
	Years

	Length of the crediting period
	8 years

	Year
	Estimates of annual emission reductions

in tonnes of СО2 equivalent

	2013
	706,423

	2014
	722,140

	2015
	722,140

	2016
	722,140

	2017
	722,140

	2018
	722,140

	2019
	722,140

	2020
	722,140

	Total estimated emission reductions over the crediting period 

(tonnes of СО2 equivalent)
	5,761,404

	Annual average of estimated emission reductions 

over the crediting period 

(tonnes of СО2 equivalent)
	720,175


A.5.
Project approval by the Parties involved:
According to the Russian legislation, the letter of approval will be issued by the Russian Government based on an expert statement issued by the AIE. Once the Approval is received, both the PDD and the determination report will be updated and the determination will become final.

SECTION B.
Baseline
B.1.
Description and justification of the baseline chosen:

According to paragraph 9 of the “Guidance on criteria for the baseline setting and monitoring”, version 02 (hereinafter referred to as “Guidance”), the project participants may select either:

(a) An approach for baseline setting and monitoring developed in accordance with appendix B of the JI guidelines (JI specific approach); or

(b) A  methodology  for  baseline  setting  and  monitoring  approved  by  Executive  Board  of  clean development mechanism (CDM).

PDD developers choose Option (a) - JI specific approach to establish a baseline scenario for the current project. Baseline is set up in accordance with the Decision 9/CMP.1, Guidelines for the implementation of Article 6 of the Kyoto Protocol. FCCC/KP/CMP/2005/8/Add.2. 30 March 2006 and on the basis of “Guidance on criteria for baseline setting and monitoring”, Version 02. 

In order to justify the most plausible and realistic baseline scenario, detailed analyses of plausible alternatives are carried out below.
Application of the approach chosen - Identification of a baseline based on the selection of the most plausible alternative scenario

Identification and listing of plausible baseline scenarios

The proposed project envisages fuel switch of five steam boilers installed currently at Yuzhno-Sakhalinsk CHPP-1. Steam generated by the boilers is used further for electricity generation, but as the project does not influence general steam capacity of the boilers and electricity generation, only steam boilers and auxiliary equipment are included in the project’s boundary. The project owner runs five coal fired boilers of BKZ-320-140 type with steam capacity 320 t/hour. PDD developer considers here only plausible alternatives for the project owner - OJSC “Sakhalinenergo” which are connected with the main activity i.e. combustion of fossil fuel for the purposes of steam generation. Hypothetical alternatives for the project scenario like installation of biofuel fired boilers, geothermal, solar and nuclear steam generation are excluded from further consideration.

There are no special national and/or sectoral policies and circumstances which influence the baseline for current project. No legislation which restricts or encourages use of coal or natural gas at Yuzhno-Sakhalinsk CHPP-1. Although, the project is listed in Decree № 367-PA “Approval Of Regional Program "Development of Energy Sector of Sakhalin Region until 2010 and until 2020” issued 14.09.2009 by Administration of Sakhalin Region this decree does not provide any funding or other help for project implementation. This decree was prepared based on plans of OJSC “Sakhalinenergo”. Even though the project is listed in the decree, OJSC “Sakhalinenergo” has no obligations to the state to implement it.

Consistency of plausible alternative scenarios with relevant national and/or sectoral policies and circumstances is analyzed in Sub-step 1b in Section B.2 below.
Alternatives scenarios available for the project owner are listed below:

· Alternative scenario 1: Implementation of the project without involving of JI mechanism;

· Alternative scenario 2: Business-as-usual scenario, i.e. exploitation of existing coal fired boilers of BKZ-320-140 type for the purposes of steam generation without any retrofitting.
Identification of the most plausible alternative scenario
Alternative scenario 1: Implementation of the project without involving of JI mechanisms

Realization of the project without involving of JI mechanisms is not a plausible and credible baseline scenario because this alternative is not financially attractive. Please refer to the Section B.2 below for the details of financial analysis.

Alternative scenario 2: Business-as-usual scenario, i.e. operation of existing coal fired boilers of BKZ-320-140 type for the purposes of steam generation without any retrofitting. This scenario is the most plausible and credible alternative for the project scenario because:

· All boilers are in sound condition. All boilers were installed in the late 70s or in the beginning of the 80s. The in-use life of installed coal boilers is about 300,000 hours according to the technical documentation. The shift period of the oldest boiler #1 is about 170,000 hours. Thus, all boilers have remaining life expectancy more than 130,000 or full 15 years. All boilers undergo regular repairs and maintenance service;

· All boilers provide very high efficiency of coal combustion. According to the regime charts all boilers provide gross efficiency more than 90%. This is very close to the efficiency of new boilers of the same model
 and is little less than efficiency of the boilers after switching to natural gas. For more details of boilers’ condition before the project implementation please refer to Section A.4.2 above;

· As all boilers are in sound conditions and have long remaining lifetimes this alternative does not need significant investments as compared with alternatives one and three;

· Yuzhno-Sakhalinsk CHPP-1 historically uses coal as the main fuel, has well trained personnel and well organized logistics of coal supply and storage.

Evidence confirming availability of capital for the project implementation (Alternative scenario 1) has been provided to verifiers. Availability of capital requirement is irrelevant for Alternative scenario 2 (business as usual) as the alternative 2 does not require any investments.

Local availability of project technologies and techniques (i.e. gas technologies) does not influence the baseline (Alternative scenario 2) for the project since the baseline includes only coal combustion technologies. Evidence that project technologies and techniques are available to PO to implement the project has been provided to verifiers. 

Skills and know-how regarding gas fired boilers do not influence the baseline for the project since the baseline includes only coal combustion technologies which were supported by well trained staff for decades before the project implementation. Evidences that the project meets all skills and know-how regarding gas fired boilers requirements has been provided to verifiers.

Natural gas will be available for the project owner at the end of 2010. Evidence confirming this has been provided to verifiers.

Conclusion

Based on the analysis above and investment analysis presented in Section B.2 below it is considered that alternative 2 is the most plausible and credible baseline scenario. 

Leakages

Increase of methane emissions during gas extraction, processing, transportation and distribution 

According to the IPCC data, net fugitive methane emissions for countries with transitional economics have the following spread of values (Table B.1-1):

Table B.1-1 Fugitive CH4 due to natural gas extraction, processing, transportation and distribution

	Category
	Sub-category
	CH4
	Unit 

	
	
	Minimum value
	Maximum value
	Average value
	

	Gas production
	Fugitives
	0.00038
	0.024
	0.01219
	Gg/106 m³

	
	Flaring
	0.00000076
	0.000001
	0.00000088
	Gg/106 m³

	Gas transmission
	Fugitives
	0.000166
	0.0011
	0.000633
	Gg/106 m³

	
	Venting
	0.000044
	0.00074
	0.000392
	Gg/106 m³

	Gas distribution
	All
	0.0011
	0.0025
	0.0018
	Gg/106 m³

	Total
	-
	 
	 
	0.0150
	Gg/106 m³


It is assumed that total fugitive methane emissions are at the average level i.e. equals 0.015 Gg/106 m3.
The annual consumption of natural gas due to the project implementation (with 5 boilers switched to natural gas) will be about 498 mln. m3. Methane leakages will increase by 7,481 tonnes or by 157,094 tonnes of CO2-e.  

Decrease of methane emissions from coal mining and handling and baseline leakage factor
Annual decrease of the coal consumption as a result of the project realization will be about 647 thousand tonnes. Most of the coal used at Yuzhno-Sakhalinsk CHPP-1 is mined in surface mines
. To provide conservatism it is assumed that all coal used at Yuzhno-Sakhalinsk CHPP-1 is mined in surface mines. According to the IPCC data1 page 4.18, the average CH4 emission factor associated with surface coal mining amounts to 1.2 m3 per tonne. Post mining emission factor for surface mining amounts to 0.1 m3 per tonne
. Thus the overall emission factor for surface mining equals 1.3 m3 of CH4 per tonne of coal.

The baseline scenario also includes combustion of a small amount of fuel oil for coal fired boilers start-ups. The weighted average share of fuel oil in fuel balance at Yuzhno-Sakhalinsk CHPP-1 (for years 2006-2008) is about 0.51%.  Leakages in the baseline scenario are calculated from heat generation and to provide simplicity of calculations and conservatism the baseline leakage factor is taken equal to coal leakage decreased on share of fuel oil (baseline leakage factor = 1.3 – 0.51% = 1.293 m3 per tonne). Methane emissions due to coal mining and handling will be reduced by 561 tonnes or by 11,786 tonnes of CO2-e.
Key factors for the baseline setting

Monitored parameters

	Data/Parameter
	FCNG,y

	Data unit
	ths. m3/year

	Description
	Quantity of natural gas consumed by reconstructed gas-fired boilers at Yuzhno-Sakhalinsk CHPP-1 in year y.

	Time of determination/monitoring
	Continuously

	Source of data (to be) used
	Data from gas meters

	Value of data applied (for ex ante calculations/determinations)
	162,559 ths. m3 per one boiler in year y

	Justification of the choice of data or description of measurement methods and procedures (to be) applied
	The value used for ex-ante calculations is taken from the explanatory note.

	QA/QC procedures (to be) applied
	Gas meters are checked and calibrated according to the Russian legislation.

	Any comment 
	


	Data/Parameter
	NCVNG,y

	Data unit
	GJ/ths. m3

	Description
	Weighted average net calorific value of natural gas in year y.

	Time of determination/monitoring
	Monthly

	Source of data (to be) used
	Gas certificates from fuel supplier

	Value of data applied (for ex ante calculations/determinations)
	8,76 Gcal/ths. m³

	Justification of the choice of data or description of measurement methods and procedures (to be) applied
	The value used for ex-ante calculations is taken from the explanatory note.

	QA/QC procedures (to be) applied
	

	Any comment 
	The weighted average value is determined at the end of the year as a weighted average of 12 monthly values.


Not monitored parameters

	Data/Parameter
	EF NG,CO2  

	Data unit
	kg CO2/GJ

	Description
	Emission factor for natural gas combustion.

	Time of determination/monitoring
	Annually

	Source of data (to be) used
	Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy, Chapter 2: Stationary Combustion (corrected chapter as of April 2007), IPCC, 2006

	Value of data applied (for ex ante calculations/determinations)
	56.1 kg CO2/GJ

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

	QA/QC procedures (to be) applied
	

	Any comment 
	


	Data/Parameter
	EF BL,CO2  

	Data unit
	kg CO2/GJ

	Description
	Baseline emission factor.

	Time of determination/monitoring
	Fixed ex-ante

	Source of data (to be) used
	Guidelines for National Greenhouse Gas Inventories, Volume 2: Energy, Chapter 2: Stationary Combustion (corrected chapter as of April 2007), IPCC, 2006

	Value of data applied (for ex ante calculations/determinations)
	99.74 kg CO2/GJ

	Justification of the choice of data or description of measurement methods and procedures (to be) applied
	The main type of fuel at Yuzhno-Sakhalinsk CHPP-1 is coal (more than 99%), mainly lignite type. The baseline scenario also includes combustion of a small amount (about 0.5%) of fuel oil for coal fired boilers start- ups.
The baseline CO2 emission factor is calculated as a weighted average value based on quantities of coal of different types and crude oil consumed by Yuzhno-Sakhalinsk CHPP-1 during 2006-2008. For lignite coal type the CO2 emission factor 101 kg CO2/GJ was applied in calculations. For all other types of coal distinct from lignite type the CO2 emission factor 94.6 kg CO2/GJ was applied (to provide conservatism the lowest CO2 emission factor among different types of coal listed in the IPCC Guidelines was applied). For crude oil the  CO2 emission factor 77.4 kg CO2/GJ was applied

	QA/QC procedures (to be) applied
	

	Any comment 
	The excel spreadsheet with calculations of this parameter has been provided to verifiers.


	Data/Parameter
	ηboilers,gas

	Data unit
	%

	Description
	Efficiency of natural gas fired boilers

	Time of determination/monitoring
	Fixed ex-ante.

	Source of data (to be) used
	Not used for ex-ante calculations

	Value of data applied (for ex ante calculations/determinations)
	94%

	Justification of the choice of data or description of measurement methods and procedures (to be) applied
	Project design. The design was developed by specialized design company OJSC “HETK”, affiliate of OJSC “Daltehelektro”

	QA/QC procedures (to be) applied
	

	Any comment 
	


	Data/Parameter
	ηboilers,coal

	Data unit
	%

	Description
	Efficiency of coal fired boilers

	Time of determination/monitoring
	Fixed ex-ante.

	Source of data (to be) used
	Not used for ex-ante calculations

	Value of data applied (for ex ante calculations/determinations)
	90.5%


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

	QA/QC procedures (to be) applied
	

	Any comment 
	To provide conservatism the efficiency of new BKZ-320-140 boilers are taken
. In fact the real efficiency is lower because of heat consumption for own needs and wearing processes.


B.2.
Description of how the anthropogenic emissions of greenhouse gases by sources are reduced below those that would have occurred in the absence of the JI project:
According to the paragraph 2 of the Annex I to the “Guidance on criteria for baseline setting and monitoring” version 02, additionality can be demonstrated, inter alia, by using one of the following approaches:

(a) Provision of traceable and transparent information showing that the baseline was identified on the basis of conservative assumptions, that the project scenario is not part of the identified baseline scenario and that the project will lead to reductions of anthropogenic emissions by sources or enhancements of net anthropogenic removals by sinks of GHGs;

(b) Provision of traceable and transparent information that an accredited independent entity has already positively determined that a comparable project (to be) implemented under comparable circumstances (same GHG mitigation measure, same country, similar technology, similar scale) would result in a reduction of anthropogenic emissions by sources or an enhancement of net anthropogenic removals by sinks that is additional to any that would otherwise occur and a justification why this determination is relevant for the project at hand;

(c) Application of the most recent version of the ”Tool for the demonstration and assessment of additionality” approved by the CDM Executive Board (allowing for a grace period of two months when the PDD is submitted for publication on the UNFCCC JI website), or any other method for proving additionality approved by the CDM Executive Board.
Approach (c) is used here to demonstrate additionality of the project. The latest version 05.2 of the “Tool for the demonstration and assessment of additionality” (further referred as “the Tool”) is applied.

The following steps are stipulated by the tool:

· Step 1: Identification of alternatives to the project activity consistent with current laws and regulations;

· Step 2: Investment analysis (including the sensitivity analysis);

· Step 3: Barrier analysis (optional);

· Step 4: Common practice analysis.

Steps 1,2 and 4 are applied here to assess additionality of the project according to the Tool.

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

Sub-step 1a: Define alternatives to the project activity:

Described below are the alternatives for the JI project “Fuel switch at Yuzhno-Sakhalinsk CHPP-1”.

Among the possible alternatives are the following:

· Alternative 1 - The proposed project activity undertaken without being registered as a JI project activity (fuel switch to natural gas of all 5 coal-fired steam boilers);

· Alternative 2 - Continuation of the current situation (business-as-usual scenario, i.e. production of steam for electricity generation on the existing 5 coal boilers).

Although, there are other hypothetical alternative scenarios such as fuel switch to crude oil, different kinds of biofuel, etc. they are surely not a plausible variants for project owners and thus are not included here.

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

There are no special national and/or sectoral policies and circumstances which seriously influence the alternatives listed above. There is no legislation restricting or encouraging use of coal or natural gas at Yuzhno-Sakhalinsk CHPP-1.

Although the project is listed in Decree № 367-PA “Approval of regional program "Development of energy sector of Sakhalin region until 2010 and until 2020” issued 14.09.2009 by Administration of Sakhalin Region this decree does not provide any funding for project realization. Even though the project is listed in the decree, OJSC “Sakhalinenergo” has no obligations to the state to implement it. Moreover this decree was prepared based on the plans of OJSC “Sakhalinenergo”.
Step  2. Investment analysis

According to the Tool, it should be determined whether the proposed project activity is not: 

a) The most economically or financially attractive; or 

b) Economically or financially feasible, without the revenue from the sale of Emission Reduction Units (ERUs). 

Option (b) is selected. Investment analysis is implemented here to prove that without ERU revenues the project is not financially attractive.
Sub-step 2a: Determine appropriate analysis method

According to the Tool, during this step of proving the project additionality, the project developer can use one of the following types of analysis: simple cost analysis, investment comparison analysis or benchmark analysis. The simple cost analysis for this project is not applicable, since the project activity and the alternatives identified in Step 1 generate financial benefits other than JI related income. 

Project developer decided to use Benchmark analysis what is in compliance with the Tool. 

Sub-step 2b: Option III. Apply benchmark analysis

The IRR as a financial indicator during the benchmark analysis is used.

Sub-step 2c: Calculation and comparison of financial indicators 

A decision to implement an investment project in the company is based on the results of investment analysis. Thus, any investment project should meet certain financial and economic criteria

Thus, economic effect (profit equivalent) of this project is assumed equal to the savings of expenses, which can be reached due to fossil fuel switch.

 Taking the above into account, IRR and payback period were chosen as comparative indicators, which should demonstrate the project’s financial performance exceeds internal benchmark of OJSC “SakhalinEnergo”.
The project requires significant investments from the project owner and attraction of borrowed funds. The total investments into the project amount to 910,000 thousands RUR.

 Parameters used in the financial analysis

The parameters, used in the financial analysis, are based on the figures provided by OJSC “SakhalinEnergo” as of the moment when the final decision to implement the project was taken. These figures are presented in detail in table B.2.1 below:

Table B. 2.1. Parameters used in the financial analysis 

	Item
	Unit
	Value
	Data source

	Total investment 
	kRUR
	910,000
	Preliminary cost estimation

	Lifetime of the project
	Year
	15
	Equipment lifetime

	IRR benchmark (real)
	%
	12
	Internal benchmark

	Property tax
	%
	2.20
	Article 380 of the Tax Code of the RF

	Depreciation period
	Years
	15
	Depreciation classifier


	Profit tax
	%
	20.00
	Article 284 of the Tax Code of the RF

	t.c.e.
 price

	RUR/t.c.e
	2,772.76
	Actual data 


The feature of big energy projects is, that the two main cash flows are fuel expenditures and revenues from electricity and heat sales. It is impossible to forecast the correct value of a fuel price growth rate or revenues from electricity and heat sales for a long term. In an isolated energy system like Sakhalin, they are inevitably interrelated through the tariff and in general the share of fuel expenses in price of heat or electricity remains the same. Therefore, the calculation of IRR for the current project can be made in constant prices.

Internal real IRR benchmark of 12% is used for evaluation of the current project.

It was assumed that natural gas price (in t.c.e. equivalent) will be equal to the price of t.c.e. at the plant before gasification. The price 2,772.76 RUR/t.c.e mainly consists of coal mix price, but includes small share of fuel oil used for boilers start-ups.  The assumption of equal price for coal and natural gas is conservative as in realty the natural gas price 2772.76 RUR (per t.c.e) is lower than average price in other regions of Russia where new gas pipeline system is being built
.

For the purpose of IRR calculations, revenues are taken equal to costs savings.

Table В.2.2 gives economic figures for the projects.

	Data name
	Unit
	Project activity

	Investments
	kRUR
	910,000

	IRR
	%
	0.77%


Sub-step 2d: Sensitivity analysis
Sensitivity analysis was carried out by several factors:

· Investment expenditures level;

· T.c.e. price.
The project sensitivity to the change of main parameters is analyzed below (see Table B.2.3)

For carrying out and estimating the sensitivity analysis, the key factors affecting the project were selected. They include: alteration of investment amount and t.c.e. price. The variation interval is taken from -10% to +10%.

Table B.2.4. Economic indexes of sensitivity analysis 

	Parameter 
	IRR, %

	
	

	Investments
	-10%
	2,06%

	
	+10%
	-0,33%

	T.c.e. price
	-10%
	-0,26%

	
	+10%
	1,76%


Conclusion on Step 2

As is seen from the tables above, with certain variation of these parameters the project activity is unprofitable for the company even after sensitivity analysis.   Thus, it is not the most financially attractive alternative.
Step 3. Barrier analysis 

Not applicable to the project activity.

Step  4. Common practice analysis

Sub-step 4a: Analyze other activities similar to the proposed project activity: 
The project is located on Sakhalin island where coal industry is highly developed. In 2008 annual production of coal was 3,5 mln tons
. Historically coal is the main fuel for all CHHPs and district boiler houses located on the island. Natural gas was expected to become available on the island since 2005 together with development of “Sakhalin-1” and “Sakhalin-2” oil and gas projects. However, these projects are intended mainly on oil and natural gas export. Natural gas infrastructure is still under construction on the island and Russian officials encourage use of coal
. For many local enterprises, which use fossil fuel until late 2008 it was unclear whether natural gas alternative will become available.

Due to rapid growth in natural gas prices, this fuel has become less viable than it was in early 2000’s. Many industrial customers in newly connected regions including Altai and Arkhangelsk decided to use other fuels. For instance, despite preliminary agreement between Gazprom and BiyskEnergo in Altai region, large power plant (535MW power capacity) decided to keep coal as main fuel
. On the other hand, in Arkhangelsk region many companies decide to switch to biomass instead of natural gas
.

At present this is the first large scale fuel switch project in the region. Yuzno-Sakhalinskaya CHPP-1 is the only power plant on the island switching to natural gas. Moreover, natural gas is a “new” fuel for the region, therefore any company, which decides to connect to natural gas supplies faces lack of professional service and trained labor.  

Thus, it can be concluded that the project activity is not common practice in Sakhalin region.

Sub-step 4b: Discuss any similar Options that are occurring: 

As it is said in Sub-step 4a, similar activities cannot be observed in Sakhalin region.

Conclusion

Based on the analysis above it can be concluded that the project activity is additional.
B.3.
Description of how the definition of the project boundary is applied to the project:
Under the project, five existing coal-fired boilers BKZ-320-140 will be switched to natural gas. The heat and electricity capacity of the Yuzhno-Sakhalinsk CHPP-1 will remain the same. Steam generated by the boilers is used for electricity generation, but as the project does not influence general steam capacity of the boilers and electricity generation, only boilers and auxiliary equipment are included in the project boundary.

CO2 emissions reduction due to the electricity consumption decrease

Electricity consumption of coal fired and natural gas fired boilers are equal. But compared to the gas fired boilers, coal fired boilers require operation of additional power consuming equipment such as coal transporting system (belt conveyors), ash removal system and exhaust filters. Hence, auxiliary electricity consumption in the baseline scenario is higher than in the project scenario. This implies that the coal boiler should generate more steam for turbines (to cover higher power consumption for the own needs) and accordingly burn more coal.

To simplify calculations and monitoring plan and in line with conservatism principle it is assumed that heat output of the coal fired boilers in the baseline and in the project scenario will be equal. It is conservatively assumed that CO2 emissions due to the auxiliary electricity consumption are equal in the baseline and in the project scenario and thus this kind of emissions was excluded from the project boundary.

Sources of emissions included or excluded from the project boundary are presented in the Table B.3-1 below.

Figure B.3-1 Project boundary.
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Table B.3-1  Emissions sources included or excluded from the project boundary

	
	Source
	Gas
	Included?
	Justification/Explanation

	Baseline
	On-site coal combustion
	CO2
	Included
	Main emission source

	
	
	CH4
	Excluded
	CH4 and N2O emissions are excluded both in the baseline and in the project scenario for simplification. It is conservative since baseline CH4 and N2O emissions are higher than in the project scenario. 

	
	
	N2O
	Excluded
	

	Project activity
	On-site natural gas combustion
	CO2
	Included
	Main emission source

	
	
	CH4
	Excluded
	CH4 and N2O emissions are excluded both in the baseline and in the project scenario for simplification. It is conservative since baseline CH4 and N2O emissions are higher than in the project scenario.

	
	
	N2O
	Excluded
	

	Leakages
	Leakages due to fuels (coal and natural gas) extraction, processing and transportation
	CH4
	Included
	Main emission sources


B.4.
Further baseline information, including the date of baseline setting and the name(s) of the person(s)/entity(ies) setting the baseline:

Date of the baseline setting: 25/09/2010

Monitoring plan was developed by “Mardo International”

E-mail: mardoint@gmail.com
“Mardo International” is not a project participant listed in Annex 1.




SECTION C.
Duration of the project / crediting period
C.1.
Starting date of the project:
01/07/2009.
C.2.
Expected operational lifetime of the project:
15 years (180 months). The operational lifetime is set according to the depreciation period of the main equipment. 

C.3.
Length of the crediting period:
2 years / 24 months. 01/01/2011 – 31/12/2012.
SECTION D.
Monitoring plan
D.1.
Description of monitoring plan chosen:
The JI specific approach is chosen  to establish the monitoring plan for the project, taking into account demands of the “Guidance on criteria for baseline setting and monitoring” and given the requirements of Decision 9/CMP.1, Appendix B “Criteria for baseline setting and monitoring”.

The monitoring plan is designed to calculate and record the GHG emission reductions at Yuzhno-Sakhalinskaya CHPP-1 operated by OJSC “Sakhalinenergo” in a full and transparent manner. Monitoring is performed in accordance with the existing fuel and energy metering systems and environmental impact assessment.

The monitoring process will not require introduction of any changes in the existing system of data collection and storage. All necessary data is processed and registered in course of business-as-usual operation of the plant. The monitoring plan data should be stored for at least 2 years after the end of the crediting period. 

Short description regarding project and baseline scenario and components to be monitored are presented below:

I. Project line description

According to the project concept, five existing coal-fired boilers of BKZ-320-140 type will be switched to natural gas. The heat and electricity capacity of the Yuzhno-Sakhalinsk CHPP-1 will remain the same. The project does not influence other equipment on the plant e.g. steam turbines. Thus, only emissions related to natural gas combustion at the new boilers are included in the monitoring plan.

Besides, the project realization will enhance the environment near the plant. 

Project Emissions are based on the following parameters required to be monitored:
· Total quantity of gas consumed by CHPP during the year (m3);

· Net calorific value of natural gas during the year (GJ/m3);

· Emission factor for natural gas combustion (kg CO2/GJ).

II. Baseline line description

Baseline scenario represents the continuation of the current practice at the enterprise, i.e. combustion of coal in five BKZ-320-140 boilers for the purposes of heat energy generation.
Baseline Emissions are based on the following parameters required to be monitored:
· Total quantity of gas consumed by CHPP during the year (m3).

· Baseline emission factor (kg CO2/GJ).

Key factors, determining the GHG emissions

The key factors, determining the GHG emissions in both baseline and project scenarios are:

· Burning of fossil fuels for generation of heat energy;

· Leakages due to fuels extraction, processing, transportation and distribution.

There are no special national monitoring standards applicable to the project except federal law #102-FZ dated 11.06.2008 “about standardisation of measurements”. This law is applicable only for one parameter monitored – natural gas consumption as it is the only one parameter of trade (article 1, clause 3, point 7 of the law). All legislation requirements regarding monitoring of this parameter are implemented. 


D.1.1.
Option 1 – Monitoring of the emissions in the project scenario and the baseline scenario:

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

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	1. FC NG, y
	Quantity of natural gas consumed by reconstructed gas-fired boilers at Yuzhno-Sakhalinsk CHPP-1 in year y.
	Gas flow meters
	ths. m3
	m
	continuously
	100%
	Electronic and paper
	Gas meters readings

	2. NCVNG,y
	Weighted average net calorific value of natural gas in year y.
	Gas certificates from fuel supplier
	GJ/ths. m3
	m
	monthly
	100%
	Electronic and paper
	The weighted average value is determined at the end of the year as a weighted average of 12 monthly values.

	3. EF NG,CO2  
	Emission factor for natural gas combustion
	IPCC data
	kg CO2/GJ
	-
	annualy
	100%
	Electronic
	Guidelines for

National Greenhouse Gas Inventories,

Volume 2:

Energy, Chapter

2: Stationary Combustion (corrected chapter as of April 2007), IPCC, 2006


	
D.1.1.2.
Description of formulae used to estimate project emissions (for each gas, source etc.; emissions in units of CO2 equivalent):


The project activity envisages on-site combustion of natural gas for the purposes of heat energy (in form of steam and hot water) generation. The project CO2 emissions from heat generation (PEy) are calculated as follows:

	PEy =  FCNG,y * NCV NG,y * EF NG,CO2 /1000
	(D.1.1.2-1)


Where:

PEy  – Project emissions in year y (t.CO2);

FC NG, y  – Is the total volume of natural gas combusted in the project plant in year y (ths. m3);
NCVNG,y  – is the net calorific value of natural gas in year y, GJ/ths. m3. This parameter is calculated as a weighted average value derived from 12 monthly natural gas certificates from the fuel supplier;

EF NG,CO2  – natural gas emission factor, (kg CO2/GJ). EF NG,CO2   equals 56.1 (kg CO2/GJ), and is taken constant, for the whole crediting period according to IPCC data (2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 2 chapter 1, Table 1.4). 

	
D.1.1.3.
Relevant data necessary for determining the baseline of anthropogenic emissions of greenhouse gases by sources within the project boundary, and how such data will be collected and archived:

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	1. FC NG, y
	Quantity of natural gas consumed by reconstructed gas-fired boilers at Yuzhno-Sakhalinsk CHPP-1 in year y.
	Gas flow meters
	ths. m3
	m
	continuously
	100%
	Electronic and paper
	Gas meters readings

	2. NCVNG,y
	Weighted average net calorific value of natural gas in year y.
	Gas certificates from fuel supplier
	GJ/ths. m3
	m
	monthly
	100%
	Electronic and paper
	The weighted average value is determined at the end of the year as a weighted average of 12 monthly values.

	3. ηboilers,gas
	Efficiency of gas fired boilers
	Project documentation
	%
	e
	_
	_
	_
	The efficiency of BKZ-320-140 type boilers after switch on natural gas. For more details please refer to Section B.1 above. This parameter is fixed ex-ante.

	4. ηboilers,coal
	Efficiency of coal fired boilers
	Data from boiler manufacturer.
	%
	e
	_
	_
	_
	The efficiency of new BKZ-320-140 type boilers is taken to provide conservatism of calculations. For more details please refer to Section B.1 above. This parameter is fixed ex-ante.

	5. EF BL,CO2  
	Baseline emission factor
	IPCC data
	kg CO2/GJ
	c
	-
	100%
	Electronic
	The baseline CO2 emission factor is calculated as a weighted average value based on quantities of coal of different types and crude oil consumed by Yuzhno-Sakhalinsk CHPP-1 during 2006-2008. For more details please refer to the Section B.1 above. This parameter is fixed ex-ante.


	
D.1.1.4.
Description of formulae used to estimate baseline emissions (for each gas, source etc.; emissions in units of CO2 equivalent):


The baseline scenario envisages on-site combustion of coal gas for the purposes of heat (in form of steam and hot water) generation. The baseline CO2 emissions from heat generation (BEy) are calculated as follows:

	BEy = FCNG,y * NCV NG,y * ηboilers,gas / ηboilers,coal  *EF BL,CO2 /1000
	(D.1.1.4-1)


Where:

BEy  – Baseline emissions in year y (t.CO2);

FC NG, y  – Is the total volume of natural gas combusted in the project plant in year y (ths. m3);

NCVNG,y  – is the net calorific value of natural gas in year y, GJ/ths. m3. This parameter is calculated as a weighted average value derived from 12 monthly natural gas certificates from the fuel supplier;

ηboilers,gas  – Efficiency of boilers BKZ-320-140 type after the switch to natural gas (%). For more details please refer to the Section B.1 above. 
ηboilers,coal  – Efficiency of coal fired boilers BKZ-320-140 type before the switch to natural gas (%).The efficiency of new BKZ-320-140 type boilers is taken to provide conservatism of calculations. For more details please refer to the Section B.1 above. 
EF BL,CO2  – Baseline emission factor, (kg CO2/GJ). EF BL,CO2   equals 99.74 (kg CO2/GJ), and is taken constant, for the whole crediting period. This is a weighted average value based on quantities of coal of different types and crude oil consumed by Yuzhno-Sakhalinsk CHPP-1 during 2006-2008. For more details please refer to the Section B.1 above. 
As described in Section B.3 above, auxiliary electricity consumption in the baseline scenario is higher than in the project scenario. This implies that the coal boiler should generate slightly more heat and accordingly burn more coal. However, to simplify the calculations and due to conservative approach it is assumed that heat output (steam) of the boilers will be the same in the baseline and in the project.

	
D. 1.2.
Option 2 – Direct monitoring of emission reductions from the project (values should be consistent with those in section E.):


	
D.1.2.1.
 Data to be collected in order to monitor emission reductions from the project, and how these data will be archived:

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	
D.1.2.2.
Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


This option is not applicable.

	
D.1.3.
Treatment of leakage in the monitoring plan:


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

	ID number
(Please use numbers to ease cross-referencing to D.2.)
	Data variable
	Source of data
	Data unit
	Measured (m), calculated (c), estimated (e)
	Recording frequency
	Proportion of data to be monitored
	How will the data be archived? (electronic/
paper)
	Comment

	1. FC NG, y
	Quantity of natural gas consumed by reconstructed gas-fired boilers at Yuzhno-Sakhalinsk CHPP-1 in year y.
	Gas flow meters
	ths. m3
	m
	continuously
	100%
	Electronic and paper
	Gas meters readings

	2. NCVNG,y
	Weighted average net calorific value of natural gas in year y.
	Gas certificates from fuel supplier
	GJ/ths. m3
	m
	monthly
	100%
	Electronic and paper
	The weighted average value is determined at the end of the year as a weighted average of 12 monthly values.

	3. ηboilers,gas
	Efficiency of gas fired boilers
	Project documentation
	%
	e
	_
	_
	_
	The efficiency of BKZ-320-140 type boilers after switch on natural gas. For more details please refer to Section B.1 above. This parameter is fixed ex-ante.

	4. ηboilers,coal
	Efficiency of coal fired boilers
	Data from boiler manufacturer.
	%
	e
	_
	_
	_
	The efficiency of new BKZ-320-140 type boilers is taken to provide conservatism of calculations. For more details please refer to Section B.1 above. This parameter is fixed ex-ante.

	5. LFCoal,y
	Leakage factor for coal
	IPCC data
	m3 per tonne 
	e
	-
	-
	-
	For calculation of this parameter please refer to Section B.1 above.

	6. LFNG,y
	Leakage factor for natural gas
	IPCC data
	Gg/106 m3
	e
	-
	-
	-
	For calculation of this parameter please refer to Section B.1 above.


	
D.1.3.2.
Description of formulae used to estimate leakage (for each gas, source etc.; emissions in units of CO2 equivalent):


According to the approach described in Section B.1 and Section D.1 above, emission reductions generated by the project comprises leakages outside the project boundary. These are:

· CH4 emissions associated with coal extraction, processing and transportation. Coal would be used in the absence of the proposed project activity, consequently this type of leakages will be reduced as a result of the project implementation;

· Fugitive CH4 emissions associated with natural gas extraction, processing, transportation and distribution of natural gas. As a result of the project’s implementation, natural gas consumption will increase, thereby the associated with natural gas leakages will also increase.

Leakages associated with the project implementation are calculated as follows:

	LEy = FCNG,y *LFNG,y* GWPCH4  – FCNG,y * NCV NG,y * ηboilers,gas / ηboilers,coal * LFCoal,y
	(D.1.3.2-1)


where:

LEy  – leakages associated with the project implementation in year y (t.CO2eq). According to the ex-ante emission reduction estimation, leakages in the baseline are higher as compared to the leakages in the project scenario, thereby this value will be negative;

FCNG,y – total volume of natural gas combusted in the project plant in year y (ths. m3);

NCVNG,y  – is the net calorific value of natural gas in year y, GJ/ths. m3. This parameter is calculated as a weighted average value derived from 12 monthly natural gas certificates from the fuel supplier;

ηboilers,gas  – Efficiency of boilers BKZ-320-140 type after the switch to natural gas (%). For more details please refer to the Section B.1 above. 
ηboilers,coal  – Efficiency of coal fired boilers BKZ-320-140 type before the switch to natural gas (%).The efficiency of new BKZ-320-140 type boilers is taken to provide conservatism of calculations. For more details please refer to the Section B.1 above. 
LFCoal,y – leakage factor for coal (t. CO2-eq/GJ). This parameter is calculated according to the formula D.1.3.2-2 below.

LFNG,y – leakage factor for natural gas according to the IPCC data (Gg/106 m3). For calculation of this parameter please refer to Section B.1 above;

GWPCH4– Global warming potential for CH4, (21 tCO2e/tCH4).
	LFCoal,y = LFCoal,IPCC * densityCH4 / NCV t.c.e * 10-3 * GWPCH4
	(D.1.3.2-2)


where:

LFCoal,y – leakage factor for coal (t. CO2-eq/GJ).;

LFCoal,IPCC – leakage factor for coal is calculated according to the IPCC data (1.293 m3 per tonne). For calculation of this parameter please refer to Section B.1 above;

densityCH4 – density of natural gas (0.67 kg/m3). This parameter is taken according to the IPCC data
;

NCVt.c.e – the net calorific value of tonne of coal equivalent , (GJ/t). According to the Russian standards the NCV of one tonne of coal equivalent equals 7 Gcal per tonne or 29.3 GJ/tonne;

GWPCH4– Global warming potential for CH4, (21 tCO2e/tCH4).
	
D.1.4.
Description of formulae used to estimate emission reductions for the project (for each gas, source etc.; emissions/emission reductions in units of CO2 equivalent):


The following formula is applied to estimate emission reductions generated by the project:

	ERy = BEy – PEy – LEy
	(D.1.4-1)


Where:

BEy  – Baseline emissions in year y (t.CO2);

PEy  – Project emissions in year y (t.CO2);

LEy  – leakages associated with the project implementation in year y (t.CO2eq).
	
D.1.5.
Where applicable, in accordance with procedures as required by the host Party, information on the collection and archiving of information on the environmental impacts of the project:


At the OJSC “SakhalinEnergo” there is a department of industrial safety and environment, which is responsible for the company’s operations in terms of environmental protection and monitoring. The department has well-trained staff, all required technical equipment and is able to handle information on the environmental impacts of the project.

During the project realization the analytical control over various kinds of environmental impacts, as it being done now, will be carried out in compliance with the existing regulations.

According to Russian legislation the company submits the following annual official statistical forms:

· 2-TP (air). Data on the atmospheric air protection, including the information on the amount of the collected and neutralized atmospheric pollutants, detailed emissions of specific contaminants, number of emission sources, measures for reduction of emissions into the atmosphere and emissions from separate groups of contamination sources, (prepared according to the resolution of the Russian State Statistical Committee date July 27th of 2001 # 53 "On the establishment of the statistical tools for the arrangement of statistical monitoring over the environment and agriculture"(version from 14.07.2004)
);
· 2-TP (water management) Data on the water usage, including the information on the water consumption from natural sources, discharge of waste water and content of contaminants in the water, capacity of water treatment facilities etc. (prepared according to the resolution of the Russian State Statistical Committee dd. November 13th of 2000 # 110 "On the establishment of statistical tools for the arrangement by the MNR of Russia of the statistical monitoring over the mineral reserves, geologic exploration operations and their funding, use of water and the accrued payments for environmental contamination” (version from 19.10.2009)
);
· 2-TP (wastes) Data on the generation, use, neutralization, transportation and emplacement of production and consumption wastes, including the annual balance of the wastes management separately for their types and hazard classes, (prepared according to the resolution of the Russian State Statistical Committee dd.  January 17th of 2005 #1 “The order of filling out and submission of the form of federal statistical monitoring N 2-TP (wastes)
).

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

	Data
(Indicate table and
ID number)
	Uncertainty level of data
(high/medium/low)
	Explain QA/QC procedures planned for these data, or why such procedures are not necessary.

	D.1.1.1, D.1.1.3 and D.1.3.1 - FC NG, y
	low
	Amount of natural gas consumed by the project is measured continuously by commercial gas flow meters installed at the plant. Only certified meters will be used. All certified meters have factory calibration. The chief metrologist is responsible for further calibration and checking of meters. Calibration and checking will be done on terms prescribed by meters passports by specialized accredited metrology organizations. A calibration schedule will also be established.

	D.1.1.1, D.1.1.3 and D.1.3.1 - NCVNG,y
	low
	Certificates from the fuel supplier. The fuel supplier provides certificates for each fuel shipment with the specification of basic thermal performance.


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


The monitoring plan and control structure fully correspond to the already existing production monitoring and control system at the OJSC «Sakhalinenergo». Monitoring of such parameters as natural gas consumption and NCV of natural gas is a common operational process and is carried out by on-duty power engineers. Records and reports of measurements are carried out under accepted instructions and submitted to the Deputy chief engineer of Yuzhno-Sakhalinskaya CHPP-1.

The main monitored parameters are:

· natural gas consumption by reconstructed boilers – monitoring of this parameter is based on the direct measuring of natural gas consumption by each of five gas boilers. This data is double-checked with data from the gas metering station installed at the central gas distribution point;

· NCV of natural gas – this data is obtained from gas supplier’s “gas certificates”. This figure also appears on monthly invoices issued by gas supplier.

Measuring of natural gas consumption is carried out by automatic electronic metering system installed under the project.

OJSC “Sakhalinenergo” provides all data according to the monitoring plan to Mardo International which is responsible for monitoring report preparation and verification tasks.

The basic management structure is shown below in the fig. D.3-1.


Figure D.3-1 The operational and management structure

 SHAPE  \* MERGEFORMAT 



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


Date of the monitoring plan setting: 25/09/2010

Monitoring plan was developed by “Mardo International”

E-mail: mardoint@gmail.com
“Mardo International” is not a project participant listed in Annex 1.

SECTION E.
Estimation of greenhouse gas emission reductions

E.1.
Estimated project emissions:

The project GHG emissions due to the natural gas combustion are presented in the tables below.

Table E.1-1. Project GHG emissions over the crediting period, t CO2e 
	Year 
	GHG emissions under the project

	2011
	334,488

	2012
	668,977

	2011-2012
	1,003,465


Table E.1-2. Project GHG emissions over the second crediting period, t CO2e 
	Year 
	GHG emissions under the project

	2013
	1,003,465

	2014
	1,025,854

	2015
	1,025,854

	2016
	1,025,854

	2017
	1,025,854

	2018
	1,025,854

	2019
	1,025,854

	2020
	1,025,854

	2013-2020
	8,184,446


E.2.
Estimated leakage:

Leakages associated with the project are presented in the tables below.

Table E.2-1. Leakages over the crediting period, t CO2e 
	Year 
	Leakage emission reductions

	2011
	47,364

	2012
	94,729

	2011-2012
	142,093


Table E.2-2. Leakages over the second crediting period, t CO2e 
	Year 
	Leakage emission reductions

	2013
	142,093

	2014
	145,308

	2015
	145,308

	2016
	145,308

	2017
	145,308

	2018
	145,308

	2019
	145,308

	2020
	145,308

	2013-2020
	1,159,247


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

The sum of E.1 + E.2 = E.1 is presented in the tables below.

Table E.3-1. The sum of E.1 + E.2  over the crediting period, t CO2e 
	Year 
	The sum of E.1 + E.2

	2011
	381,853

	2012
	763,705

	2011-2012
	1,145,558


Table E.3-2. The sum of E.1 + E.2 over the second crediting period, t CO2e 
	Year 
	The sum of E.1 + E.2

	2013
	1,145,558

	2014
	1,171,162

	2015
	1,171,162

	2016
	1,171,162

	2017
	1,171,162

	2018
	1,171,162

	2019
	1,171,162

	2020
	1,171,162

	2013-2020
	9,343,693


E.4.
Estimated baseline emissions:
The baseline GHG emissions due to the coal combustion are presented in the tables below.

Table E.4-1. Baseline GHG emissions over the crediting period, t CO2e
	Year 
	GHG emissions under the baseline

	2011
	617,327

	2012
	1,234,654

	2011-2012
	1,851,981


Table E.4-2. Baseline GHG emissions over the second crediting period, t CO2e 
	Year 
	GHG emissions under the baseline

	2013
	1,851,981

	2014
	1,893,302

	2015
	1,893,302

	2016
	1,893,302

	2017
	1,893,302

	2018
	1,893,302

	2019
	1,893,302

	2020
	1,893,302

	2013-2020
	15,105,097


E.5.
Difference between E.4. and E.3. representing the emission reductions of the project:
Emission reductions generated by the project are presented in the tables below.
Table E.5-1. Estimated GHG emission reductions over the crediting period, t CO2e
	Year
	Estimate of annual emission reductions in tons of CO2e

	2011
	235,474

	2012
	470,949

	Total estimated emission reductions over the crediting period (tonnes of CO2e)
	706,423


Table E.5-2. Estimated GHG emission reductions over the crediting period, t CO2e
	Year
	Estimate of annual emission reductions in tons of CO2e

	2013
	706,423

	2014
	722,140

	2015
	722,140

	2016
	722,140

	2017
	722,140

	2018
	722,140

	2019
	722,140

	2020
	722,140

	Total estimated emission reductions over the second crediting period (tonnes of CO2e)crediting period (tonnes of CO2e)
	5,761,404


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

	      Year
	Estimated

 project

 emissions

 (tonnes of

 CO2

 equivalent)
	Estimated

 leakage

 (tonnes of

 CO2

 equivalent)
	Estimated

 baseline

 emissions

 (tonnes of

 CO2

 equivalent)
	Estimated

 emission reductions

 (tonnes of

 CO2

 equivalent)

	2011
	334,488
	47,364
	617,327
	235,474

	2012
	668,977
	94,729
	1,234,654
	470,949

	Total

(tonnes of CO2

equivalent)
	1,003,465
	142,093
	1,851,981
	706,423


	      Year
	Estimated

 project

 emissions

 (tonnes of

 CO2

 equivalent)
	Estimated

 leakage

 (tonnes of

 CO2

 equivalent)
	Estimated

 baseline

 emissions

 (tonnes of

 CO2

 equivalent)
	Estimated

 emission reductions

 (tonnes of

 CO2

 equivalent)

	2013
	1,003,465
	142,093
	1,851,981
	706,423

	2014
	1,025,854
	145,308
	1,893,302
	722,140

	2015
	1,025,854
	145,308
	1,893,302
	722,140

	2016
	1,025,854
	145,308
	1,893,302
	722,140

	2017
	1,025,854
	145,308
	1,893,302
	722,140

	2018
	1,025,854
	145,308
	1,893,302
	722,140

	2019
	1,025,854
	145,308
	1,893,302
	722,140

	2020
	1,025,854
	145,308
	1,893,302
	722,140

	Total

(tonnes of CO2

equivalent)
	8,184,446
	1,159,247
	15,105,097
	5,761,404





SECTION F.
Environmental impacts

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

Environmental Impact Assessment (EIA) in Russia is a part of the so called State Expertise (SE), done in  line  with  the  Article 49  of  the  Construction Code of  the  Russian Federation.

As the project is registered as technical re-equipment and does not involve construction or reconstruction of any buildings, change of steam capacity, etc. the state expertise is not necessary
.

However, according to the government decree #87 “About sections of a project design and content requirements” dated 18.08.2008
 any project design should contain a section “protection of the environment” (OOS). Project’s environmental impact was determined in line with the decree.

The plant obtained all necessary permissions on emissions and during the project implementation the analytical control over various kinds of environmental impacts, as it is done now, will be carried out in compliance with the existing regulations. The plant shall submit following statistical forms: 2-TP (air), 2-TP (water management), 2-TP (wastes). Rostekhnadzor regularly checks these documents for compliance with rules and regulations.

The negative impact on the environmental as a result of the project implementation will be significantly reduced. The project allows to decrease emissions into the atmosphere of following contaminants:

· nitrogen dioxide (NO2);

· nitrogen oxide (NO);

· sulphur dioxide (SO2);
· carbon monoxide (CO);

· dust;

· soot.

Calculation of data on change of the amount of harmful substances emitted into the atmosphere under the project as regard to the baseline is given in Table F.1-1. Calculations have been made according to RD 153-34.0-02.313-98 “Instructions on inventory of pollutants emitted into the atmosphere by CHPPs and boiler houses” RD 153-34.0-02.303-98 “Normatives of pollutants emitted into the atmosphere by CHPPs and boiler houses”.

Table F.1-1 Change of the amount of harmful substances emitted into the atmosphere as compared with baseline, t/year;  ((+) - increase, (-) - decrease)

	Pollutant
	Total

	Nitrogen dioxide (NO2)
	-2,576.66

	Nitrogen oxide (NO)
	-418.706

	Sulphur dioxide (SO2)
	-6,216.94

	Carbon monoxide (CO)
	-483.216

	Benz a pyrene
	+0,25777

	Dust
	-6,011.96

	Soot
	-85.381

	Total emissions
	-15,792.6


Thermal power plants with capacities of 150 MW and higher are considered to be dangerous, technical complicated and unique facilities in line with the Article 48.1 of the Construction Code RF
. Design documents of such installations are subject for the state expertise of industrial safety. OJSC “Sakhalinenergo” submitted the project design to the Federal Service for Ecological, Technological and Atomic Supervision for examination and obtained on 04.08.2010 positive Expert examination of industrial safety #77-PD-05379-2010.
Documents concerning impacts on environment are listed below:

1. Project design (explanatory note)
;

2. Environmental impact assessment (part of the project design)
;

3. Expert examination of industrial safety #77-PD-05379-2010 dated 04.08.2010;

4. Permission on emissions into the atmosphere #01-307/640011023801 issued 23.09.2009 by Federal Service for Ecological, Technological and Atomic Supervision; 
5. Sanitary-and-epidemiologic resolution of FSR #296 dated 01.09.2009.
F.2.
If environmental impacts are considered significant by the project participants or the 
host Party, please provide conclusions and all references to supporting documentation of an environmental impact assessment undertaken in accordance with the procedures as required by 
the host Party:

As it is shown in Section F.1 above, the project leads to a significant decrease of pollutants emissions into the atmosphere in the amount of 15.7 ths. tonnes. For references to relevant supporting documentation please refer to Section F.1 above.




SECTION G.
Stakeholders’ comments

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

Proposed JI projects are not required to go through a local stakeholder consultation process. Despite this, public hearings were organised by OJSC “Sakhalinenergo” in Yuzhno-Sakhalinsk town on 06 February 2010. No negative responses were received. 

Annex 1
CONTACT INFORMATION ON PROJECT PARTICIPANTS
	Organisation:
	OJSC “Sakhalinenergo”

	Street/P.O.Box:
	Komunisticheski av.

	Building:
	43

	City:
	Yuzhno-Sakhalinsk

	State/Region:
	Sakhalinskaya oblast

	Postal code:
	693000

	Country:
	Russian Federation

	Phone:
	+7 (4242) 78-23-59

	Fax:
	+7 (4242) 78-22-00

	E-mail:
	sah@sahen.elektra.ru

	URL:
	www.sahen.elektra.ru

	Represented by:
	

	Title:
	General Director

	Salutation:
	Mr.

	Last name:
	Butovskiy

	Middle name:
	Alekseevich

	First name:
	Igor

	Department:
	

	Phone (direct):
	+7 (4242) 78-23-59

	Fax (direct):
	+7 (4242) 78-22-00

	Mobile:
	

	Personal e-mail:
	virna@sahen.elektra.ru


Annex 2

BASELINE INFORMATION

Summary of key elements of the baseline is presented in table below
:

	Parameter
	Monitored/not monitored parameter
	Value
	Data unit
	Description

	FC NG, y
	Monitored
	-
	Ths. m3
	Quantity of natural gas consumed by reconstructed gas-fired boilers at Yuzhno-Sakhalinsk CHPP-1 in year y.

	NCVNG,y
	Monitored
	-
	GJ/ths. m3
	Weighted average net calorific value of natural gas in year y. This value is determined at the end of the year as a weighted average of 12 monthly values.

	EF NG,CO2
	Not monitored
	56.1
	kg CO2/GJ
	Emission factor for natural gas combustion. This is default IPCC value.

	ηboilers,gas
	Not monitored
	94
	%
	The efficiency of BKZ-320-140 type boilers after switch on natural gas. This parameter is taken from project documentation.

	ηboilers,coal
	Not monitored
	90.5
	%
	Efficiency of coal fired boilers. The efficiency of new BKZ-320-140 type boilers is taken to provide conservatism of calculations. 


	EF BL,CO2  
	Not monitored
	99.74
	kg CO2/GJ
	The baseline CO2 emission factor is calculated as a weighted average value based on quantities of coal of different types and crude oil consumed by Yuzhno-Sakhalinsk CHPP-1 during 2006-2008. For more details please refer to the Section B.1 above.

	LFCoal,y
	Not monitored
	1.293
	m3 per tonne
	CH4 leakage factor for coal. This is default IPCC value reduced on crude oil share.

	LFNG,y
	Not monitored
	0.015
	Gg/106 m3
	Leakage factor for coal.

	densityCH4
	Not monitored
	0.67
	kg/m3
	Density of natural gas. This parameter is taken according to the IPCC data.

	NCVt.c.e
	Not monitored
	29.3
	GJ/tonne
	The net calorific value of tonne of coal equivalent, (GJ/t). According to the Russian standards the NCV of one tonne of coal equivalent equals 7 Gcal per tonne or 29.3 GJ/tonne.

	GWPCH4
	Not monitored
	21
	tCO2e/tCH4
	Global warming potential for CH4.


Annex 3

MONITORING PLAN

Please refer to the Section D.
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� � HYPERLINK "http://www.sahen.elektra.ru/?context=212" �http://www.sahen.elektra.ru/?context=212�, retrieved on 24-10-2010


� The protocol of the meeting dated 1st July 2009 provided to AIE.


�� HYPERLINK "http://toolserver.org/~geohack/geohack.php?pagename=Yuzhno-sakhalinsk&params=46_58_N_142_44_E_region:RU_type:city(173,600)" �http://toolserver.org/~geohack/geohack.php?pagename=Yuzhno-sakhalinsk&params=46_58_N_142_44_E_region:RU_type:city(173,600)�


� � HYPERLINK "http://www.sibenergomash.com/ru/production-boilers-steams-energy/%23id15" �http://www.sibenergomash.com/ru/production-boilers-steams-energy/#id15�, retrieved on 24-10-2010


� IPCC 2006 Guidelines for National Greenhouse Gas Inventories V2 Ch4 � HYPERLINK "http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf" �http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf�


� The main coal suppliers are LLC “Sakhalinugol-2,3,4,7” � HYPERLINK "http://www.mcsu.ru/enterprises/" �http://www.mcsu.ru/enterprises/�. Coal provided by these companies to Yuzhno-Sakhalinsk CHPP-1 is mined in surface mines. 


� � HYPERLINK "http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf" �http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf� page 4.19


� http://www.sibenergomash.com/ru/production-boilers-steams-energy/#id15


� http://www.consultant.ru/online/base/?req=doc;base=LAW;n=64119, retrieved on 24-10-2010


� T.c.e. – tonne of coal equivalent


� T.c.e. price is the calculated weighted average cost of fuel used at Yuzhno-Sakhalinsk CHPP-1 before gasification. This price mainly consists of coal mix price but also includes small share (about 0.51%) of fuel oil used for boilers start-ups. Calculation of this parameter has been provided to verifiers.


� The order of the Federal Tariff Service confirming this statement has been provided to verifiers.


� � HYPERLINK "http://www.admsakhalin.com/index.php?id=303" �http://www.admsakhalin.com/index.php?id=303�, retrieved on 24-10-2010


� � HYPERLINK "http://www.sakhalin.info/gasification/51712/" �http://www.sakhalin.info/gasification/51712/�, retrieved on 24-10-2010


� � HYPERLINK "http://www.biysk.su/building/gaz-biyskenergo" �http://www.biysk.su/building/gaz-biyskenergo�, retrieved on 24-10-2010


� � HYPERLINK "http://lesprominform.ru/jarchive/articles/itemprint/538" �http://lesprominform.ru/jarchive/articles/itemprint/538�, � HYPERLINK "http://www.energohelp.net/articles/alternate/62551/" �http://www.energohelp.net/articles/alternate/62551/�, retrieved on 24-10-2010


� � HYPERLINK "http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf" �http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/2_Volume2/V2_4_Ch4_Fugitive_Emissions.pdf� page 4.12


�  http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=EXP;n=337952;fld=134;dst=4294967295


�  http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=66200


� http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=19882


� According to the clarification from Ministry of regional development from 28.02.2008 №4083-SK/08. This clarification can be found on the official web site of Glavgosekspertiza : � HYPERLINK "http://www.gge.ru" �http://www.gge.ru� in section “Important documents”.


� http://base.consultant.ru/cons/cgi/online.cgi?req=doc;base=LAW;n=99515


� This data is taken from the project design, book 4 “EIA”


� http://www.consultant.ru/popular/gskrf/15_6.html#p1308


� Project design (explanatory note) has been provided to verifiers for review.


� Project design (book 4 “EIA”) has been provided to verifiers for review.


� Sources and additional details are provided in Section D above.
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