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SECTION A. General description of the project 

 

A.1. Title of the project: 

Bark and Wood Waste to Energy at OJSC “Ilim Group” Branch in the Town of Ust-Ilimsk, Russian 

Federation 

Sectoral Scopes
1
:  1. Manufacturing industries (4) 

2. Waste management (13) 

Version: 1.2 

Date: September 15, 2009 

A.2. Description of the project: 

The project is implemented on the production site of OJSC “Ilim Group” Branch in the town of Ust-

Ilimsk (the former OJSC “Production Association “Ust-Ilimsk Timber Processing Complex””), the 

Irkutsk Region, Russia. 

The aim of the project is to improve efficiency and to increase the usage of bark and wood waste (BWW) 

by means of their combustion in a fluidized bed boiler for the purposes of heat and electricity generation 

for auxiliary needs of the Branch. The implementation of the project leads to reduction of fossil fuel 

consumption and BWW disposal to the dump and, thus, to reduction of GHG emissions. 

The principal product of Ust-Ilimsk Pulp and Paper Mill (UI PPM) is market pulp. Pulp cooking uses 

pulp chips, the production of which yields large quantities of BWW (bark, sawdust, slivers, off-grade 

chips). Furthermore, some BWW are supplied to the PPM from the neighbouring wood working 

enterprises, which lack their own utilization capacities. It is the high moisture content of BWW (about 

60%) that makes their combustion challenging.   

Heat and electricity for the needs of the Branch are produced on site by the technological heat and power 

plant (THPP), which consists of a set of black liquor recovery boilers (BLRBs) and a bark-fired 

(utilizing) boiler house. The primary fuels of THPP are black liquor
2
 and BWW. Supplementary fuels are 

heavy fuel oil, tall oil and pitch. The shortfall of heat and electricity is bridged by supplies from the 

nearby Ust-Ilimsk CHPP (UI CHPP) which is a part of OJSC “Irkutskenergo”. The primary fuel of UI 

CHPP is coal.   

Prior to the project implementation BWW had been combusted in five utilizing boilers No.No.1-5 of 

KM-75-40 type, situated in the bark-fired boiler house. This type of boilers is fitted with sloping and 

mechanical chain grates. The boilers operation was characterized by low efficiency and insufficient 

output which resulted in generation of a large surplus of BWW at the production site. This BWW had to 

be disposed to a dump. The energy supplies from OJSC “Irkutskenergo” were considerable.   

In the absence of the project the Branch management would have continued the existing practice of 

BWW utilization, heat and electricity production, and purchasing of the deficient amount of energy from 

OJSC “Irkutskenergo”. As long as relatively inexpensive scheduled maintenance is carried out in due 

time, the old utilizing boilers can continue their operation without violating the Russian legislative 

regulations at least until the end of 2012.   

The project envisages reconstruction of the utilizing KM boiler No.1 and switching it to fluidized bed 

combustion of BWW using INECO technology (KM boilers No.No.2-5 after the project implementation 

continue their operation in the previous mode without any modification of the combustion technology). 

                                                      
1
 In accordance with the list of sectoral scopes adopted by the Joint Implementation Supervisory Committee. 

http://ji.unfccc.int/Ref/Documents/List_Sectoral_Scopes.pdf 
2
 Black liquor which is a by-product of pulp production is also a biomass and is combusted in special black liquor 

recovery boilers of THPP for sodium sulfate regeneration and steam production. However this project does not 

cover the black liquor. 
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The design documentation for reconstruction of KM boiler No.1 was developed by CJSC “Giprobum” in 

2000 [R9]. In parallel with development of the design documentation the company management was 

looking for an opportunity to sell emission reduction units (ERUs), and also early emissions achieved 

prior to 2008. This issue was discussed in particular with “Environmental Investments Center”. 

In July 2001 a schedule for KM boiler No.1 reconstruction was approved in accordance with which many 

components of old boiler were dismantled. In June 2002 a complex programme for KM Boiler No.1 

reconstruction and switching to fluidized bed combustion was approved. Construction and assembly 

works under the project were implemented in the period from July 2001 till November 2002. The total 

volume of investments amounted to USD 2.34 million [R12]. 

 The implementation of the project made it possible to: 

 Increase the supply of heat and electricity from the Mill’s own THPP due to combustion of larger 

quantities of BWW in the bark-fired boiler house and due to improvement of the combustion 

process efficiency; 

 Reduce heat supplies from UI CHPP (which is the marginal source) and fossil fuel (coal) 

combustion at this CHPP; 

 Utilize almost all available BWW with almost complete avoidance of their stockpiling at the 

dump; 

 Reduce negative  environmental impact; 

 Reduce GHG emissions by an average of 122.5 thousand tСО2e/year over the period 2008-2012. 

The project implementation was associated with a number of serious technological, operational and 

financial barriers. Therefore, the decision to implement the project was made by the company 

management in view of the possibility to cover some costs and offset the project risks by selling GHG 

emission reductions in the international market. 

 

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: 

Open Joint Stock Company 

“Ilim Group” 

No 

Party B: 

EC 

Legal entity B1: 

To be determined within 12 months 

upon approval of the project by the 

Russian Government 

No 

OJSC “Ilim Group” 

OJSC “Ilim Group” was incorporated on September 27, 2006 in Saint-Petersburg. In 2007 OJSC “Kotlas 

PPM”, OJSC “Pulp and Paperboard Mill”, OJSC “Bratskcomplexholding” and OJSC “Production 

Association “Ust-Ilimsk Timber Processing Complex” joined the Group through single share issue.   

The strategic partner of OJSC “Ilim Group” is International Paper, a pulp and paper company. 

The company is managed by an international Board of Directors.   

The company’s plant assets located in the Leningrad, Arkhangelsk and Irkutsk Regions are the largest 

enterprises of the Russian Timber Processing Complex and account for 65% of Russia’s overall market 

pulp production and for over 25% of cardboard production. The total annual production of pulp and paper 

by the company is over 2.5 million tonnes. 
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Ust-Ilimsk Branch  

The Branch of OJSC “Ilim Group” in Ust-Ilimsk is the former OJSC “Production Association “Ust-

Ilimsk Timber Processing Complex””. Construction of Ust-Ilimsk PPM began in 1973. To date the Mill’s 

capacity is 630 thousand tonnes of market pulp per year.   

The Mill produces sulfate bleached softwood pulp, unbleached hardwood pulp, unbleached pressed pulp, 

derivatives of wood chemical and biochemical processing.   

The Branch accounts for around 30% of the market pulp production in Russia. The company exports up 

to 90% of the total produced bleached pulp to Europe and Asia. 

Quality, environment and industrial safety management systems at Ust-Ilimsk Branch comply with the 

international standards of ISO 9001, ISO 14001 and OHSAS 18001.
3
 

 

Fig А.3-1. “Ilim Group” Branch in Ust-Ilimsk 

 

A.4. Technical description of the project: 

 

 A.4.1. Location of the project: 

 

 A.4.1.1. Host Party(ies): 

The Russian Federation 

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

The Irkutsk Region 

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

The Town of Ust-Ilimsk 

                                                      
3
 See the official information on OJSC “Ilim Group” and its branches at the company’s web-site: www.ilimgroup.ru 
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 A.4.1.4. Detail of physical location, including information allowing the unique 

identification of the project (maximum one page): 

The Irkutsk Region is located in the south-east of the Siberian Federal District of the Russian Federation.  

The administrative center of the region is Irkutsk. Ust-Ilimsk is a town in the north-west of the Irkutsk 

Region on the Angara River and is an administrative center of Ust-Ilimsk District of the Irkutsk Region. 

The distance from Ust-Ilimsk to Irkutsk by railroad is 1280 km; and 950 km by road. The population is 

98 thousand people (2008). Geographical latitude: 58°00′. Geographical longitude: 102°40′.  Time zone 

GMT: +8:00. 

 
Fig. А.4-1. The Irkutsk Region on the map of Russia 

 

Fig. А.4-2. The town of Ust-Ilimsk on the map of the Irkutsk Region 
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 A.4.2. Technology(ies) to be employed, or measures, operations or actions to be 

implemented by the project: 

Overview of energy supply sources of UI PPM 

Own heat and electricity for the needs of the Branch are generated at the technological heat and power 

plant (THPP). The Mill’s own THPP does not meet all of its needs, therefore the shortfall of heat and 

electricity is covered by supplies from Ust-Ilimsk Combined Heat and Power Plant (UI CHPP), which is 

a part of OJSC “Irkutskenergo” located in the immediate vicinity of UI PPM. The plants are connected to 

the external power grid.   

The THPP characteristic 

The THPP operates a set of black liquor recovery boilers (BLRBs) and a bark-fired (utilizing) boiler 

house. All boilers produce steam which is fed to one turbine hall. The installed electrical capacity of the 

THPP is 44.4 MW, and the thermal capacity is 385 MW. 

The THPP has the total of 3 black liquor recovery boilers and 5 utilizing boilers (of KM-75-40 type).  

The primary fuels are evaporated liquors and bark and wood wastes. The supplementary fuel is heavy 

fuel oil. Pitch and tall oil are also fired in the utilizing boilers. 

Five back-pressure turbine units are operated to generate electricity (No.No.1, 2 and 5 of R-12-35/5m 

type, No.3 and No.4 of PR-6-35/15/5m type). 

The existing assets (buildings and structures, main equipment) are in satisfactory technical condition.   

The characteristic of the main operating energy equipment of the power plant before the project 

implementation is given in Tables А.4-1 and A.4-2. 

Table А.4-1. Characteristic of THPP’s boiler equipment  

No. Type  
Commissioned 

in 

Steam parameters 
Nominal 

steam output, 

t/h 

Primary fuel 
Pressure / 

Temperature, 

MPa
 
/ °C 

1 BLRB-1932 1976 3.9 / 440 276 Black liquor 

2 BLRB-1932 1976 3.9 / 440 276 Black liquor 

3 BLRB-1400 1987 3.9 / 440 229 Black liquor 

1 KМ-75-40 1977 3.9 / 440 75 Bark and wood waste 

2 KМ-75-40 1978 3.9 / 440 75 Bark and wood waste 

3 KМ-75-40 1979 3.9 / 440 75 Bark and wood waste 

4 KМ-75-40 1982 3.9 / 440 75 Bark and wood waste 

5 KМ-75-40 1982 3.9 / 440 75 Bark and wood waste 

Table А.4-2. Characteristic of THPP’s turbine equipment  

No. Type  Commissioned in 

Steam parameters 
Nominal steam 

output, MW 
Pressure / Temperature, 

MPa
 
/ °C 

1 R-12-35/5m 1979 3.4 / 435 12 

2 R-12-35/5m 1979 3.4 / 435 8.4 

3 PR-6-35/15/5m 1980 3.4 / 435 6 

4 PR-6-35/15/5m 1981 3.4 / 435 6 

5 R-12-35/5m 1981 3.4 / 435 12 

Ust-Ilimsk CHPP characteristic 

UI CHPP was commissioned in December 1978. UI CHPP supplies steam, hot water, chemically 

desalinated and electricity to the PPM. A number of other consumers in Ust-Ilimsk also rely on UI CHPP 

for energy supplies. The installed electrical capacity of CHPP is 525 MW, and the thermal capacity 

is1244 MW. 
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The boiler house has six steam boilers No.No.1-5 and No.7 of BKZ-420-140PT-2 and one boiler No.6 of 

BKZ-420-140-9 type with steam output of 420 t/h each. The primary fuel is coal. 

Six turbine units are installed for electricity generation (No.1 of PT-60-130/13 type; No.2 and No.4 of R-

50-130/13 type; No.3 and No.5 of Т-100/120-130 type; No.6 of Т-185/220-130 type). 

The project background 

Prior to the project implementation the THPP’s bark-fired boiler house had operated five utilizing steam 

boiler units of KM type fitted with sloping and mechanical grates. The boilers are designed for firing 

bark, wood wastes and heavy fuel oil. The design steam output when firing wood wastes with 60% 

moisture content is 50 t/h and when using heavy fuel oil for flame stabilization - 75 t/h. The nominal 

steam parameters: pressure at 3.9 MPa, temperature at 440 °C. The design rate of bark utilization in one 

boiler is 25.6 t/h. The boiler arrangement is shown in Annex 4. 

At one point in time manufacturing of KМ-75-40 boilers helped partially solve the problem of utilization 

of high-moisture wood wastes at many Russian pulp and paper mills. However in the process of their 

operation a number of essential general faults were detected: 

– boiler loading is limited when backup fuel combustion for flame stabilization is reduced/stopped; 

– low cost-effectiveness of the burning process because of non-uniform combustion of fuel on the 

grate which caused excess air and heat losses from incomplete combustion of wastes to grow; 

– low reliability of the mechanical chain grate which caused frequent boiler shutdowns; and 

– low environmental performance. 

Later on it was recognized that the boiler design was faulty and the manufacturing of these boilers was 

discontinued. However they are still being operated at UI PPM and at other enterprises in this industry. 

Actual average hourly output of all utilizing boilers of KМ-75-40 type installed at UI CHPP is 15-18 t/h 

of BWW each, which is much lower than the design value. Furthermore, the boilers have to be shutdown 

quite often in order to carry out repair and maintenance works. Insufficient actual output of the bark-fired 

boiler house became a bottleneck for the PPM: some wood wastes had to be disposed at the dump, and 

the shortfall of heat had to be supplied from UI CHPP. 

In the last several years the company has been combusting a relatively small amount of pitch and tall oil 

(by-products of pulp production) in the utilizing boilers. This allows to increase steam production to 

some extent, however the supplies of pitch and tall oil are limited (and they are, in fact, saleable 

products). Combustion of large quantities of heavy fuel oil for steam production is not economically 

feasible due to the high price of heavy fuel oil. Heavy fuel oil is mainly used for flame stabilization and 

lighting up of the boilers. 

Description of the principle project solutions  

Insufficient output and low efficiency of the utilizing boilers of KM-75-40 type, installed in the bark-

fired boiler house of the THPP, were the reasons why the company decided to reconstruct the boiler 

house.    

In accordance with the project, boiler No.1 is subject to reconstruction. The principle reconstruction 

solutions are as follows: 

– fitting the boiler unit with gas-tight furnace and fluidized bed furnace extension designed by 

INECO; 

– fitting the boiler unit with high-performance gas treatment equipment; and 

– replacing the elements of steam-and-water tube system of the boiler. 

More detailed description of the scope of the boiler reconstruction is given in Annex 5.   

Construction and assembling works were carried out from July 2001 till November 2002.   
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The design steam capacity of the reconstructed boiler is 75 t/h (for the rated moisture content of BWW - 

57%). 

The process flow diagram of the reconstructed boiler No.1 of KM-75-40 type is shown in Fig. А.4-3. 

 

Fig. А.4-3. Flow diagram of the reconstructed KM-75-40 boiler 

1 – KM-75-40 boiler; 2 – BWW bunker with “traveling floor”; 3 – two-blade discharge unit;  4 – 

sand bunker; 5 – slide shutter; 6 – sand feeder; 7 – forced draft fan; 8 – boiler burner (4 nos.); 9 – 

furnace extension burner (2 nos.); 10 – secondary air nozzles; 11 – high-pressure hot blast fan; 12 – 

air-distributing grate;  13 – bottom blast device; 14 – furnace bottom ash screw feeder; 15 – steam 

air heater; 16 – multicyclone; 17 – hydraulic gate; 18 – forced draft fan 

Installation of a fluidized bed furnace extension made it possible to employ a two-stage technology of 

BWW combustion that provides for pre-gasification of fuel in the furnace extension and for afterburning 

of gasification products in the boiler furnace.   

The incomplete combustion process takes place at 700÷850 °C in a fluidized bed made of inert filler 

(quartz sand 0.5÷2 mm) in the furnace extension when the fuel particles come in contact with primary 

blast air. Primary blast air is blown onto the air-distributing grate with an excess air factor of 0.3÷0.4 (at 

nominal output of the boiler), which ensures nonslagging operation of the fluidized bed. The incomplete 

fuel combustion in the fluidized bed, accompanied by pyrolysis and gasification processes, produces a 

vapour-gas mixture of low calorific value which together with small-sized active wood semicoke 

particles fills the over bed section of the furnace extension. From the furnace extension the products of 

thermal treatment of fuel being mixed with the products of thermal treatment of back-blown small-size 

fuel particles (vapor-gas mixture and small-sized active semicoke) flow to the boiler furnace. In the 

furnace they are mixed with jets of secondary blast air. The secondary blast air nozzles are directed 

downwards towards the sloping bottom of the boiler. Therefore when the products of thermal treatment 

of fuel mix with the jets of secondary blast air a flame is produced, this flame is partially drawn into the 

sloping bottom. Unburnt particles of wood semicoke are separated together with fine sand carried from 
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the furnace extension into the sloping bottom, where they burn up in the jets of tertiary air. Afterburning 

of wood semicoke particles takes place in the fluidized bed of separated fine sand particles. 

The project includes an automatic control system which has to ensure optimum operation of the boiler. 

The automatic control tasks are performed with the help of digital calculation system (DCS), which is 

designed for process control, implementation of automatic protection and process control algorithms, 

automatic and remote control, warning and alarm signaling, and displaying boiler performance 

information on the computer monitor and printing it on paper. 

After the project implementation the existing BWW preparation and feeding scheme will be preserved. 

The wastes generated in the process of chips production are moved to the inside bark storage and then 

delivered to the boiler house by pressure. The throughput capacity of the existing BWW tracts is 

adequate to ensure the required supply of wood fuel to the boiler house even after the reconstruction of 

the boiler house.  

In the context of KM-75-40 boiler reconstruction and switching to fluidized bed combustion, the project 

also includes construction of a sand yard. The sand is required for keeping up the fluidized bed in the 

boiler furnace.   

The implementation of the project allowed to: 

– utilize almost all BWW generated at UI PPM and at the nearby wood working enterprises, and to 

reduce BWW disposal at the dump as much as possible; 

– increase own energy generation and reduce purchases from the outside; 

– increase energy efficiency of the production process and reduce fossil fuel requirements (coal at 

UI CHPP which is the marginal energy source) due to higher usage of BWW and improved 

efficiency of the boiler equipment; and 

– reduce the environmental impact, including reduction of GHG emissions into the atmosphere.   

The technological processes, which are introduced under the project, meet the world’s highest standards 

in this sector. All technological parameters comply with environmental requirements and regulations. 

 

 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: 

Reduction of GHG emissions as a result of the project will be achieved due to the following: 

 increase of steam generation at UI PPM due to higher BWW consumption and higher efficiency 

of BWW combustion in the Mill’s own utilizing boiler house. This will result in reduction of heat 

supplies from UI CHPP and in decrease of fossil fuel (coal) combustion at the CHPP with the 

respective reduction of СО2 emissions; 

 reduction of BWW disposal to the dump, and avoidance of methane emissions at the dump. 

The leakages outside the project boundaries are significant and are caused by reduction of heat-

consumption-based electricity generation at UI CHPP, therefore the undergenerated amount of electricity, 

in general case, should be compensated from the grid. 

Without the project GHG emission reductions could not be achieved because the old utilizing boilers 

have insufficient output and efficiency. 

It is unlikely that the project would have been implemented in the absence of the joint implementation 

mechanism, which is indeed a weighty additional stimulus.  There are the following reasons to assume 

this: 

 technical condition of boilers No.No.1-5 of the utilizing boiler house, in principle, allowed to 

continue their operation at the previous level for a number of years provided that the scheduled 
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maintenance is carried out. This is supported by the fact that after the project implementation KM 

boilers No.2-5 continued their operation in the previous mode; 

 shortfall of heat and power can be always covered by supplies from UI CHPP of OJSC 

“Irkutskenergo”, which is situated in the immediate vicinity of the PMM and has a sufficient 

capacity reserve; 

 no major changes to the Russian environmental regulation are foreseen so far that would force 

OJSC “Ilim Group” management to stop firing wood wastes in the existing boilers and to 

discontinue disposal of BWW to the dump; 

 no GHG emission limits are set for Russian enterprises, and such are not expected at least until 

2012
4
; 

 in the absence of the project it could have been possible to avoid fairly risky financial 

investments in non-core business and risks associated with a new BWW combustion technology 

with which UI PPM is not familiar. 

 A.4.3.1. Estimated amount of emission reductions over the crediting period: 

 

 Years  

Length of the crediting period 5 

Year   Estimate of annual emission reductions in tonnes of  CO2e 

2008 109 746 

2009 117 911 

2010 123 245 

2011 128 384 

2012 133 303 

Total estimated emission reductions over the 

crediting period (tonnes of CO2 equivalent)  
612 590 

Annual average of estimated emission reductions over 

the crediting period (tonnes of CO2 equivalent)  
122 518 

 

A.5. Project approval by the Parties involved: 

The letters of approval from the Parties will be received later. 

                                                      
4
 http://www.economy.gov.ru/wps/wcm/connect/economylib/mert/welcome/economy/kiorealize/doc1143621403750  
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SECTION B. Baseline 

 

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

The PDD developer proposes his own approach to the baseline setting and GHG emission reductions 

calculation and does not agree it with any methodologies for clean development mechanism (CDM), but 

he certainly makes his approach consistent with the requirements of Decision 9/CMP.1, Appendix B [R1]. 

The baseline was chosen on the basis of critical analysis of several alternatives, taking into account the 

barrier analysis (See Section B.2). The baseline envisages continuation of the current situation when 

neither of the installed utilizing boilers undergoes any modifications that affect the existing BWW 

combustion technology. The existing boilers are in satisfactory condition and, in general, can continue 

their operation at the previous level for a number of years provided that schedule maintenance is carried 

out which does not require any major investments. The surplus of BWW generated on site is transported 

to the dump and the shortfall of heat and electricity at the enterprise is fully covered by supplies from 

OJSC “Irkutskenergo” (from Ust-Ilimsk CHPP which has a sufficient capacity). 

The peculiarity of this project is that construction and assembling works and set up and start up works 

related to reconstruction of boiler No.1 were completed in the end of 2002 and right now the project is a 

reality and it is already generating physical reductions of GHG emissions. In this context it is reasonable 

to determine specific baseline parameters, which affect the projected level of GHG emission reductions 

up until 2012, on the basis of actual data available. 

Actual data are analyzed, assumptions are made and project effects, which determined the level of GHG 

emission reductions, are considered further below. 

Actual data analysis 

Main actual performance parameters of the bark-fired boiler house and THPP as a whole for 1999-2008 

according to the enterprise’s data are attached in Annex 2-1. The data provided show the real state of 

things under the project scenario.   

Actual data on the utilizing boilers performance show that with a view to reducing its reliance on external 

energy suppliers (UI CHPP) and at the same time with a view to utilizing the available BWW most 

effectively, the Mill combined the reconstruction of KM boiler No.1 and increase of the output of KM 

boilers No.No.2-5, trying to make the most use of the opportunities provided by the old combustion 

technology.   

It is reasonable to suggest that even in the absence of the project the annual output of boilers No.No.2-5 

would have increased in line with the actual data available, and the annual performance of boiler No.1 

would have most likely increased as well and would have been no worse than the average performance of 

boilers No.No.2-5. In any case such suggestion agrees with the conservative approach. 

Thus it can be assumed that the project implementation did not affect the performance of boilers 

No.No.2-5 in any way, and the changes in the performance of the bark-fired boiler house, which are 

indeed related to the project, should be attributed to boiler No.1 only. 

The principal fuel of the utilizing boiler house is BWW, which are combusted using heavy fuel oil for 

flame stabilization. Boilers No.No.2-5 also run on pitch and tall oil, which have biogenic non-fossil 

origin. According to the data for 2000-2008 (i.e. neither before nor after the project implementation) 

pitch and tall oil were not fired in boiler No.1. 

It is possible that in the absence of the project boiler No.1 would have begun to fire tall oil and pitch. 

However, it cannot be stated that this would have affected the total volume of consumption of these 

secondary fuels. The point is that the combustion volume of tall oil and pitch primarily depends on the 

availability of these products, and more specifically, on the availability of those remaining amounts 

which the company was not able to sell in the market and which therefore have to be utilized. It should 
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also be noted that the efficiency of tall oil and pitch combustion in KM boiler No.1 without the project 

would be the same as in KM boilers No.No.2-5 and therefore it is irrelevant in which of the boilers pitch 

and tall oil would have been combusted without the project. 

After the reconstruction of KM boiler No.1 heavy fuel oil continued to be fired in it for the purpose of 

lighting up and flame stabilization during combustion of BWW. Annual heavy fuel oil consumption in 

absolute terms by boiler No.1 is comparable to its annual consumption by any of boilers No.No.2-5 over 

the entire period, except for years 2001 and 2002 when boiler No.l was under reconstruction (See Annex 

2-1). 

It is unlikely that under the baseline scenario consumption of heavy fuel oil by boiler No.1 would be 

lower than the actual recorded level. However, since the boiler efficiency had been lower before the 

reconstruction, steam production based on combustion of one and the same fuel quantity would have 

been lower than under the project. For the sake of conservatism the latter can be neglected. Paying 

attention to the fact that heavy fuel oil consumption, per se, is small compared with the total equivalent 

fuel consumption, it can be assumed that heavy fuel oil consumption and steam production based on its 

combustion are identical for both scenarios, i.e do not depend on the project. 

Based on the aforesaid it can be concluded that for the bark-fired boiler house it will be sufficient to 

determine only the variation of BWW-based steam production by KM boiler No.1 and the variation of 

BWW quantity combusted in this boiler as compared with the baseline scenario; performance parameters 

of other boilers and quantities of other fuels combusted in the territory of UI PPM do not depend on the 

project. 

The enterprise’s reports only keep the record of the total quantity of BWW fed for combustion to the 

bark-fired boiler house (without breaking it down by boiler). However at the end of each month the 

combusted quantity of BWW is calculated separately for boiler No.1 and for the group of boilers 

No.No.2-5
5
 using a special on site developed methodology

6
. Then the total calculated BWW 

consumption by the bark-fired boiler house is revised by comparing it against the data furnished by the 

Department of Energy Supply Planning and Control and the final improved figure appears in the report.  

The accuracy of the methodology mention above is estimated as “Good” in accordance with GHG 

Protocol
7
 and is applicable for purpose of GHG emission reduction estimation as result of the project.  

The methodology specifies the values of specific steam production based on combustion of different fuels 

in KM boilers No.No.1-5 before and after the project (See Table B.1-1). 

Table B.1-1. Specific steam production by utilizing KM boilers No.No.1-5 running on different fuels  

Specific steam 

production 
based on 

Value 

designation  
Measure unit 

KM No.1 
KM 

No.No.2-5 
Before 

reconstruction  

After 

reconstruction  

Heavy fuel oil ioilfuelSG ,  t steam/t heavy 

fuel oil 
10.6 11.6 10.6 

Tall oil ioiltallSG ,  t steam/t tall oil - - 9.7 

Pitch  ipitchSG ,  t steam/t pitch - - 10.0 

BWW iBWWSG ,  t steam/t BWW 2.083 2.326 2.083 

* The values of specific steam production by boilers are assumed constant over years and equal to the respective 

values given in the table 

                                                      
5
 Performance parameters of KM boilers No.No.2-5 are hereinafter given for these boilers taken as a whole without 

breaking down the data by boiler.   
6
 “Methodology for calculation of bark and wood wastes combustion quantity on the basis of steam production”, 

approved by the Chief Engineer of THPP on 23 July 2007.   
7
 GHG Protocol guidance on uncertainty assessment in GHG inventories and calculating statistical parameter 

uncertainty http://www.ghgprotocol.org 
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Further below, the following calculations were made on the basis of the actual data available. 

The quantity of BWW combusted in KM boiler No.1 was determined according to the methodology as 

follows: 

,1, ,1, ,1/BWW y BWW y SG BWWFC SG  ,  (B.1-1) 

where    
,1,BWW yFC

 
is the consumption of BWW by KM boiler No.1 during the year y, t; 

,1SG BWW
 
is the specific BWW-based steam production by KM boiler No.1, t steam/t BWW. 

“Before reconstruction” value was taken for 2000-2001, and “after reconstruction” value was 

taken for 2002-2008 (See Table B.1-1); 

,1,BWW ySG
 
is the BWW-based steam production by KM boiler No.1 during the year y, t. 

The BWW quantity combusted in KM boilers No.No.2-5 was determined here as a difference between 

the total quantity of BWW combusted in the bark-fired boiler house as per the reporting data and the 

BWW consumption by KM boiler No.1: 

,2 5, ,1 5, ,1,BWW y BWW y BWW yFC FC FC   ,  (B.1-2) 

where   
,2 5,BWW yFC   

is the consumption of BWW by KM boilers No.No.2-5 during the year y, t; 

,1 5,BWW yFC   
is the consumption of BWW by KM boilers No.No.1-5 (total consumption of BWW 

in the bark-fired boiler house) as per the reporting data during the year y, t. 

BWW-based steam production by KM boilers No.No.2-5 is calculated as follows: 

ypitchpitchSG

yoiltalloiltallSGyoilfueloilfuelSGyyBWW

FC

FCFCSGSG

,52,52,

,52,52,,52,52,,52,52,












, (B.1-3) 

where   ySG ,52  
is the steam production by  KM boilers No.No.2-5 during the year y, t;  

52, oilfuelSG is the specific steam production by KM boilers No.No.2-5 based on heavy fuel oil 

combustion, t steam/t heavy fuel oil. See Table B.1-1; 

52, oiltallSG  is the specific steam production by KM boilers No.No.2-5 based on tall oil 

combustion, t steam/t tall oil. See Table B.1-1; 

52, pitchSG  is the specific steam production by KM boilers No.No.2-5 based on pitch 

combustion, t steam/t pitch. See Table B.1-1; 

yoilfuelFC ,52,  is the heavy fuel oil consumption by KM boilers No.No.2-5 during the year y, t; 

yoiltallFC ,52,   is the tall oil consumption by KM boilers No.No.2-5 during the year y, t; 

ypitchFC ,52,  is the pitch consumption by KM boilers No.No.2-5 during the year y, t. 

KM boiler No.1 was not run on tall oil or pitch either before or after the project. Hence the BWW-based 

steam production by this boiler is calculated as follows: 

,1, 1, ,1 ,1,BWW y y SG fuel oil fuel oil ySG SG FC   , (B.1-4) 

where  
1,ySG is the steam production by KM boiler No.1 during the year  y, t; 

,1SG fuel oil is the specific steam production by KM boiler No.1 based on heavy fuel oil 

combustion, t steam/t heavy fuel oil. See Table B.1-1; 

,1,fuel oil yFC is the consumption of heavy fuel oil by KM boiler No.1 during the year  y, t. 

The methodology for calculation of the combusted BWW quantity uses steam production in tonnes. 

Conversion of steam production into heat production (in GJ) and back is made with a help of a 

conversion factor which is determined with allowance for current medium parameters. Based on the 
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known values of annual steam and heat production by the bark-fired boiler house as a whole (KM boilers 

No.No.1-5) the average annual conversion factor was determined as follows: 

y

y

ysteam
SG

HG

,51

,51

,




 , (B.1-5) 

where 
ysteam, is the average annual factor for conversion of mass steam flow to the equivalent of heat 

energy for the year y, GJ/t; 

yHG ,51
is the heat production by KM boilers No.1-5 during the year y, GJ; 

ySG ,51
is the steam production by KM boilers No.No.1-5 during the year y, t. 

The conversion factors calculated for each year (2000-2008) were assumed similar for all boilers. 

In order to estimate the variation of heat and electricity supply from the THPP under the project in 

comparison with the baseline scenario we shall use the following specific factors. 

The specific heat supply from the THPP: 

yTPP

yTPP

yTPPHS
HG

HS

,

,

,,  , (B.1-6) 

where   
yTPPHS ,, is the factor of specific heat supply from the THPP in the year у, GJ/GJ; 

yTPPHS ,
 is the heat supply from the THPP during the year у, GJ; 

yTPPHG , is the heat production by all THPP boilers during the year у, GJ. 

The specific electricity supply from the THPP: 

yTPP

yTPP

yTPPES
HG

ES

,

,

,,  , (B.1-7) 

where   
yTPPES ,,  is the factor of specific electricity supply from the THPP in the year у, MWh/GJ; 

yTPPES ,
 is the electricity supply from the THPP during the year у, MWh. 

In addition to boilers No.No.1-5 there are also three black liquor recovery boilers in the THPP. The steam 

produced by these boilers is also fed to the common steam header and further to the THPP turbines, 

therefore the combined heat production by all THPP boilers is calculated as follows: 

, 1 5, ,TPP y y BLRB yHG HG HG  , (B.1-8) 

where 
,BLRB yHG is the heat production by BLRBs during the year у, GJ. 

It should be noted that heat production by BLRBs depends on the pulp cooking volumes and on the 

quantity of black liquor (the main fuel for these boilers) produced (heavy fuel oil is used in small 

quantities for flame stabilization). Therefore the project has no effect whatsoever on the performance and 

steam output of BLRBs.   

The specific heat supply from the THPP after the project implementation has hardly changed and varies 

from year to year only within a small range. The specific electricity consumption has increased 

somewhat, however it would not be conservative to attribute this to the project implementation. In any 

case it can be assumed that energy consumption for auxiliary needs of the THPP definitely did not 

increase as a result of the project and therefore there is no need to analyze them separately and take them 

into account when calculating emission reductions; it can be assumed that values of yTPPHS ,,  and 

yTPPES ,,
 
do not depend on the project. 

The results of actual data transformations for the period 2000-2008 are given in Table B.1-2. 
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Table B.1-2. Results of actual data transformations (project scenario) 

Parameter  Designation  Unit  
Years  

2000 2001 2002 2003 2004 2005 2006 2007 2008 

Heat and electricity production at the THPP 

Conversion factor for steam  ysteam,  GJ/t 3.032 2.948 2.929 2.975 3.001 3.014 3.025 3.066 3.076 

Steam output by KM boiler No.1 
1,ySG  t 105 505 41 949 8 103 561 131 504 548 600 368 527 832 527 093 505 066 

1,yHG  GJ 319 912 123 645 23 735 1 669 105 1 514 128 1 809 400 1 596 842 1 615 860 1 553 509 

Including BBW based 
,1,BWW ySG  t 99 092 38 366 5 945 552 385 485 385 576 971 511 824 521 339 497 166 

,1,BWW yHG  GJ 300 467 113 085 17 415 1 643 089 1 456 620 1 738 885 1 548 414 1 598 222 1 529 211 

Steam output by KM boilers No.No.2-5 
2 5, ySG 

 t 632 793 615 069 779 907 905 449 992 458 941 230 1 151 142 1 055 509 1 117 335 

2 5,yHG 
 GJ 1 918 755 1 812 918 2 284 499 2 693 292 2 978 326 2 836 696 3 482 533 3 235 776 3 436 759 

Including BBW based 
,2 5,BWW ySG 

 t 599 419 548 519 741 936 840 068 842 971 766 651 991 676 969 618 902 033 

,2 5,BWW yHG 
 GJ 1 817 559 1 616 761 2 173 274 2 498 813 2 529 722 2 310 546 3 000 102 2 972 469 2 774 520 

Total steam output by KM boilers 
1 5, ySG 

 t 738 298 657 018 788 010 1 466 580 1 497 006 1 541 598 1 678 974 1 582 602 1 622 401 

1 5,yHG 
 GJ 2 238 667 1 936 563 2 308 234 4 362 398 4 492 454 4 646 096 5 079 375 4 851 636 4 990 268 

Steam output by BLRBs ,BLRB yHG  GJ 10 123 860 9 517 687 9 812 842 11 229 513 11 623 887 12 278 235 12 526 595 14 182 868 13 561 890 

Total heat production by the THPP ,TPP yHG  GJ 12 362 528 11 454 250 12 121 076 15 591 911 16 116 341 16 924 331 17 605 971 19 034 504 18 552 157 

Heat supply from the CHPP ,TPP yHS  GJ 8 547 961 8 258 372 8 737 436 11 350 367 11 897 687 12 184 894 12 370 751 13 395 754 13 127 212 

Electricity supply from the CHPP ,TPP yES  MWh 108 699 101 977 118 548 168 440 185 527 304 110 315 252 324 096 311 142 

Specific heat supply from the CHPP  yTPPHS ,,  GJ/GJ 0.6914 0.7210 0.7208 0.7280 0.7382 0.7200 0.7026 0.7038 0.7076 

Specific electricity supply from the CHPP yTPPES ,,  MWh/GJ 0.0088 0.0089 0.0098 0.0108 0.0115 0.0180 0.0179 0.0170 0.0168 

Fuel consumption in the utilizing KM boilers  

BWW in KM boiler No.1 ,1,BWW yFC  t 47 564 18 416 2 557 237 525 208 715 248 097 220 084 224 176 213 782 

BWW in KM boilers No.No.2-5 ,2 5,BWW yFC 
 t 314 800 297 923 380 857 400 341 389 698 364 716 482 936 477 516 458 514 

Total BWW in KM boilers ,1 5,BWW yFC 
 t 362 364 316 339 383 414 637 866 598 413 612 813 703 020 701 692 672 296 

Heavy fuel oil in KM boiler No.1 ,1,fuel oil yFC  t 605 338 186 754 1 652 2 017 1 380 496 681 

Heavy fuel oil in KM boilers No.No.2-5 ,2 5,fuel oil yFC 
 t 2 573 5 196 2 787 3 433 7 064 7 508 6 187 897 4 246 

Total heavy fuel oil in KM boilers (No.No.1-5) ,1 5,fuel oil yFC 
 t 3 178 5 534 2 973 4 187 8 716 9 525 7 567 1 393 4 927 

Total pitch in KM boilers (No.No.2-5) ,2 5,pitch yFC 
 t 610 1 026 743 2 355 7 036 5 878 801 177 717 

Total tall oil in KM boilers (No.No.2-5) ,2 5,tall oil yFC 
 t 0 125 103 561 438 3 733 8 853 7 692 16 817 
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Calculation of the project effects which influence emission reductions 

With allowance for the above analysis, we calculated the following interconnected effects that relate to 

the project implementation and affect the amount of GHG emission reductions compared with the 

baseline scenario: 

 Increase in heat production by the THPP boilers as a result of the project; 

 Increase in supply of heat and electricity from the THPP as a result of the project; 

 Reduction of heat production by UI CHPP’s boilers as a result of the project; 

 Reduction of coal consumption at UI CHPP as a result of the project; 

 Reduction of electricity supply to the grid as a result of the project; 

 Reduction of BWW disposal to the dump as a result of the project. 

Each of the above mentioned project effects is considered in more detail further below. The results of 

calculations are shown in Tables B.1-3 and B.1-4. Data in these tables serve as a basis for calculation of 

GHG emission reductions (See Section E). 

Increase in heat production by the THPP boilers as a result of the project  

As a result of the project implementation the steam output by KM boiler No.1 has increased. The steam 

output has increased due to switching to fluidized bed combustion which made it possible to fire more 

BWW with higher efficiency. For the above given reasons, it can be considered that consumption of 

heavy fuel oil, steam production based on its combustion in KM boiler No.1, and performance of the 

other THPP boilers do not depend on the project. Therefore the increase of heat (steam) production by the 

THPP boilers is determined as: 

yBLBWWyPJBWWyТРР HGHGHG ,,1,,,1,,  , (B.1-9) 

where  
yTPPHG , is the increase of heat production by the THPP boilers as a result of the project during 

the year  у, GJ; 

yPJBWWHG ,,1,
is the BWW-based heat production by KM boiler No.1 under the project during the 

year у, GJ; 

yBLBWWHG ,,1,
is the BWW-based heat production by KM boiler No.1  under the baseline scenario 

during the year у, GJ. 

The Mill’s management does not plan to reduce the pulp production level, therefore the generated 

quantity of BWW should be sufficient to load the bark-fired boiler house at least to the degree it had been 

loaded in the last two or three years.   

The annual BWW-based heat production by KM boiler No.1 under the project in 2008 was calculated 

above using the actual data, 
,1, ,2008BWW PJHG = 1 529 211 GJ (See Table B.1-2); for the period 2009-2012 

– it was assumed constant over years and numerically equal to the average value in 2006-2008, 

,1, ,BWW PJ yHG = 1 558 615 GJ. 

The annual BWW-based heat production by KM boiler No.1 under the baseline scenario was 

conservatively assumed constant over the entire period 2008-2012 and equal to 1/4 of the maximum 

value of the total annual heat production by KM boilers No.No.2-5 based on BWW combustion in the 

historical period 2000-2008, i.e.: 

max

,2 5

,1, ,
4

BWW

BWW BL y

HG
HG


 , (B.1-10) 
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where 
,1, ,BWW BL yHG

 
is the BWW-based heat production by KM boiler No.1 under the baseline scenario 

during the year у, GJ; 
max

,2 5BWWHG   
is the maximum total annual production of heat by KM boilers No.No.2-5 based on 

BWW combustion in the historical period 2000-2008, GJ.   

The maximum value of the annual heat production by KM boilers No.No.2-5 based on BWW combustion 

was recorded in the year 2006 and is equal to  
max

,2 5BWWHG  = 3 000 102 GJ (See Table B.1-2). Therefore 

the annual heat production based on BWW combustion by KM boiler No.1 under the baseline scenario 

was fixed at the maximum level 
yBLBWWHG ,,1,

= 750 025 GJ, which is very conservative. 

A conversion factor ysteam, (GJ/t) was used to estimate the projected steam consumption in tonnes based 

on the known value of heat in GJ. For the period 2009-2012 this factor was assumed constant over years 

and equal to an average value over 2006-2008, ysteam, = 3.056 GJ/t; the actual value ,2008steam = 3.076 

GJ/t was taken for the year 2008 (See Table B.1-2). 

Increase in supply of heat and electricity from the THPP as a result of the project 

The additional quantity of steam produced by KM boiler No.1 will be fed to the THPP turbines which 

will result in additional electricity generation and in higher steam extraction from the turbines compared 

with the baseline scenario. 

In order to determine the net supply of heat and electricity from the THPP, given the known steam 

production by the plant’s boilers, we shall use the factors of specific heat and electricity supply which are 

determined using the formulae B.1-6 and B.1-7 respectively. The actual values of these factors in 2000-

2008 are given in Table B.1-2. 

In the estimations for the years 2009-2012 the specific heat and electricity supplies from the THPP were 

assumed constant over years and numerically equal to their average values in 2006-2008: 

TPPHS , = 0.7047 GJ/GJ, 
TPPES , = 0.0172 MWh/GJ. More accurate values will be obtained in the course 

of the monitoring. 

The increase of heat supply from the THPP as a result of the project: 

yTPPTPPHSyTPP HGHS ,,,   , (B.1-11) 

where 
yTPPHS , is the increase of heat supply from the THPP as a result of the project during the year y, 

GJ. 

The increase of electricity supply from the THPP as a result of the project: 

yTPPTPPESyTPP HGES ,,,   , (B.1-12) 

where 
yTPPES , is the increase of electricity supply from the THPP as a result of the project during the 

year y, MWh. 

Reduction of heat production by UI CHPP’s boilers as a result of the project  

The potential of fossil fuel savings at the THPP are nearly used up. Even before the project 

implementation the consumption of heavy fuel oil by THPP's boilers amounted only 2% of the total 

consumption of equivalent fuel at the plant, which can be considered as a minimum
 
level

8
 required by the 

technology. The project does not affect the consumption of other biofuels (black liquor, tall oil, pitch) for 

                                                      
8
 This once again supports the above assumption that the project hardly affects the consumption of heavy fuel oil at 

the THPP (anyhow it does not lead to increase of its consumption), and therefore heavy fuel oil can be excluded 

from consideration when calculating GHG emission reductions.  
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the reasons given above. Therefore UI CHPP is the only energy source where fossil fuel consumption 

will be reduced as a result of the project. This plant is the marginal energy source for UI PPM. The main 

fuel at UI CHPP is coal.   

The supplies of process steam from the UI CHPP’s turbines to the production site of UI PPM have 

reduced significantly as a result of the project. In order to determine the reduction of coal consumption at 

UI CHPP it is necessary to find the variation of live steam flow to the turbines. 

The turbine hall of UI CHPP has: 

 One turbine unit of PT-60-130/13 type (turbine with production and heating steam extractions); 

 Two  turbine units of R-50-130/13 type (back-pressure turbines); 

 Two  turbine units of Т-100/120-130 type (turbines with heating steam extraction); 

 One turbine unit of Т-185/220-130 type (turbine with heating steam extraction). 

The project does not affect the heating steam extraction from the turbines. Under a stable demand of 

process steam the back-pressure turbines usually operate in the base mode, and heat and electricity loads 

are regulated by turbines with less rigid operation modes, in this case by PT-60-130/13 turbine. Most 

likely, it is this turbine to which the reduction of process steam supply from UI CHPP as a result of the 

project should be attributed. 

On the basis of energy characteristics of PT-60-130/13 turbine presented in analytical form [R2], an 

equation was derived which describes the variation of heat (live steam) flow to the turbine depending on 

the variation of production steam extraction: 

  0Q 1.310
pQ  (B.1-13) 

where  0Q
 
is the variation of heat (live steam) flow to the turbine, GJ; 

pQ  is the variation of heat supply from production steam extraction, GJ; 

1.310 is the factor that shows the relation between the variation of heat flow to the turbine and 

the variation of heat supply from production steam extraction. 

Taking into account the losses in the Mill’s steam network, the heat flow factor and the heat consumption 

for auxiliary needs of UI CHPP, the equation (B.1-13) is rearranged in the following form: 

   
,

,

1.310

1 1

TPP y

UI CHPP y

aux nw HF

HS
HG

q q k


 

   
, (B.1-14) 

where  yCHPPUIHG , is the reduction of heat production by UI CHPP’s boilers as a result of the project  

during the year y, GJ; 

nwq
 
is the relative losses in the heat network (from UI CHPP to UI PPM). According to [R3], this 

value is assumed constant over years and equal to nwq  = 0.05; 

HFk
 
is the heat flow factor. According to [R4], this value is assumed constant over years and 

equal to HFk = 0.98;  

auxq is the relative consumption of heat for auxiliary needs of UI CHPP. According to [R3], this 

value is assumed constant over years and equal to auxq  = 0.05. 
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Reduction of coal consumption at UI CHPP as a result of the project  

As was mentioned above, the reduction of heat production by UI CHPP’s boilers as a result of the project 

leads to reduction of fossil fuel (coal) consumption at UI CHPP: 

CHPPUIboiler

yCHPPUI

yCHPPUICoal

HG
FC

,

,

,,



 , (B.1-15) 

where  yC H P PUICoalFC ,,
 
is the reduction of coal consumption at UI CHPP as a result of the project 

during the year у, GJ (this value determines СО2 emission reductions); 

CHPPUIboiler,  is the efficiency of coal-fired boilers of UI CHPP. According to [R5], the 

coefficient of efficiency for the boilers installed at UI CHPP is assumed constant over years and 

equal to  CHPPUIboiler, = 0.917. 

Reduction of electricity supply to the grid as a result of the project  

The reduction of steam flow to the turbines of UI CHPP as a result of the project leads to such an 

undesirable effect as reduction of heat-consumption-based electricity generation. Undergeneration of 

electricity, in general case, has to be offset by additional fuel consumption at the power plants in the grid 

(including UI CHPP). 

It has been demonstrated above that the variation of process steam supply from UI CHPP as a result of 

the project should be, most likely, attributed to the turbine PT-60-130/13. The energy characteristics of 

this turbine [R2] were used to derive another equation, which describes the variation of electricity 

generation depending on the variation of production steam extraction: 

0.305

3.6

p

t

Q
N


  , (B.1-16) 

where  tN
 
is the variation of heat-production-based electricity generation, MWh; 

0.305 is the factor that shows the relation between the variation of heat-production-based 

electricity generation and the variation of heat supply from production steam extraction.   

Taking into account the losses in the steam networks and the electricity consumption for auxiliary needs 

of UI CHPP, the equation (B.1-16) is rearranged in the following form: 

 

 
,

,

0.305 1

3.6 1

TPP y aux

UI CHPP y

nw

HS e
ES

q

  
 

 
, (B.1-17) 

where yPJCHPPUIES ,,
 
is the reduction of heat-production-based electricity supply from UI CHPP as a 

result of the project during the year у, MWh; 

auxe
 
is the value of relative electricity consumption for auxiliary needs of UI CHPP. According to 

[R3], this value is assumed constant over years and equal to auxe  = 0.05 
9
. 

The reduction of electricity supply to the grid: 

yTPPyCHPPUIy ESESES ,,  , (B.1-18) 

where yES is the reduction of electricity supply to the grid as a result of the project during the year у, 

                                                      

9
 Losses in the power networks are neglected here because they are accounted for in the СО2 emission factors for 

grid electricity (See Section E). 



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 

 

Joint Implementation Supervisory Committee  page 20 

 

  

 

 

MWh (this value determines the project leakages). 

Reduction of BWW disposal to the dump as a result of the project  

As a result of the project the amount of BWW combusted in the bark-fired boiler house has increased, 

which made it possible to reduce their disposal to the dump. The reduction of BWW disposal to the dump 

is equal to the increase of BWW combustion in KM boiler No.1 under the project in comparison with the 

baseline scenario. 

 
yBLBWWyPJBWWydump FCFCBWW ,,1,,,1,,  , (B.1-19) 

where 
ydumpBWW ,

 
is the reduction of BWW disposal to the dump as a result of the project during the 

year  y, t (this value determines the CH4 emission reductions); 

yPJBWWFC ,,1,  
is the consumption of BWW by KM boiler No.1 under the project during the year  

у, t; 

yBLBWWFC ,,1,  
is the consumption of BWW by KM boiler No.1 under the baseline scenario during 

the year  у, t. 

For the purposes of calculating methane emissions from the dump avoided as a result of the project, 

ydumpBWW ,
 
data for the period 2003-2012 is needed (starting with the first complete year of operation 

of the reconstructed KM boiler No.1). 

Annual consumption of BWW by KM boiler No.1 under the project for the period 2003-2008 is assumed 

as calculated above (See Table B.1-2); this value was also calculated for the period 2009-2012 using the 

formula B.1-1 based on the calculated estimated values of BWW-based steam production under the 

project scenario (See Table B.1-3) and based on the given specific steam production based on BWW 

combustion by KM boiler No.1 after the reconstruction (See Table B.1-1). 

It is impossible to estimate accurately the loading of KM boiler No.1 in the absence of the project in 

2003-2008 (when the BWW utilization in KM boilers No.No.2-5 was increasing). Therefore annual 

baseline consumption of BWW by KM boiler No.1 for the entire period of 2003-2012 was conservatively 

assumed equal to 1/4 of the maximum total annual BWW consumption by KM boilers No.No.2-5 in the 

historical period 2000-2008, i.e.: 

max

,2 5

,1, ,
4

BWW

BWW BL y

FC
FC




,
 (B.1-20) 

where  
max

,2 5BWWFC   
is the maximum total annual consumption of BWW by KM boilers No.No.2-5 in the 

historical period 2000-2008, t. 

The maximum total annual consumption of BWW by KM boilers No.No.2-5 was recorded in the year 

2006 and amounts to 
max

,2 5BWWFC  = 482 936 t (See Table B.1-2). Therefore the annual consumption of 

BWW by KM boiler No.1 under the baseline scenario was fixed at the maximum level of 

yBLBWWFC ,,1, = 120 734 t, which is very conservative. 
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Table B.1-3. The results of calculation of the project energy effects for the period 2008-2012 

Parameter  Designation  Unit  
Years  

2008 2009 2010 2011 2012 2008-2012 

Conversion factor for steam ysteam,  GJ/t 3.076 3.056 3.056 3.056 3.056 3.060 

Steam production based on BWW combustion by KM boiler No.1 under 

the project scenario  

yPJBWWSG ,,1,
 t 497 166 510 088 510 088 510 088 510 088 2 537 518 

yPJBWWHG ,,1,
 GJ 1 529 211 1 558 615 1 558 615 1 558 615 1 558 615 7 763 673 

Steam production based on BWW combustion by KM boiler No.1 under 

the baseline scenario 

yBLBWWSG ,,1,
 t 243 843 245 461 245 461 245 461 245 461 1 225 686 

yBLBWWHG ,,1,
 GJ 750 025 750 025 750 025 750 025 750 025 3 750 127 

Increase of steam production by the THPP’s boilers as a result of the 

project  

yTPPSG ,  t 253 323 264 627 264 627 264 627 264 627 1 311 832 

yTPPHG ,  GJ 779 185 808 590 808 590 808 590 808 590 4 013 545 

Specific heat supply from the THPP yTPPHS ,,  GJ/GJ 0.7076 0.7047 0.7047 0.7047 0.7047 0.7052 

Specific electricity supply from the THPP yTPPES ,,  MWh/GJ 0.0168 0.0172 0.0172 0.0172 0.0172 0.0171 

Increase of heat supply from the THPP as a result of the project  yTPPHS ,  GJ 551 339 569 784 569 784 569 784 569 784 2 830 475 

Increase of electricity supply from TPP as a result of the project yTPPES ,  MWh 13 068 13 936 13 936 13 936 13 936 68 811 

Reduction of heat production by UI CHPP’s boilers as a result of the 

project  
yCHPPUIHG ,  GJ 816 614 843 934 843 934 843 934 843 934 4 192 348 

Reduction of coal consumption at UI CHPP as a result of the project  yCHPPUICoalFC ,,  GJ 890 528 920 320 920 320 920 320 920 320 4 571 808 

Reduction of heat-production-based electricity supply from UI CHPP as 

a result of the project  
yCHPPUIES ,  MWh 46 711 48 273 48 273 48 273 48 273 239 804 

Reduction of electricity supply to the grid as a result of the project   yES  MWh 33 643 34 338 34 338 34 338 34 338 170 993 

Table B.1-4. Reduction of BWW disposal to the dump as a result of the project  

Parameter  Designation  Units  

Years  

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
2003-

2012 

BWW consumption by KM boiler No.1 

under the project scenario  yPJBWWFC ,,1,
 t 237 525 208 715 248 097 220 084 224 176 213 782 219 338 219 338 219 338 219 338 2 229 731 

BWW consumption by KM boiler No.1 

under the baseline scenario yВLBWWFC ,,1,
 t 120 734 120 734 120 734 120 734 120 734 120 734 120 734 120 734 120 734 120 734 1 207 339 

Reduction of BWW disposal to the dump 

as a result of the project  
ydumpBBW ,  t 116 791 87 982 127 364 99 350 103 442 93 048 98 604 98 604 98 604 98 604 1 022 392 

The grey cells contain actual data 
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Key parameters used for calculation of the baseline scenario parameters  

Data / Parameter: 
PJoilfuelSG ,1,  

Data unit: t steam/t heavy fuel oil 

Description: Specific steam production based on heavy fuel oil combustion by KM boiler 

No.1 under the project (after reconstruction)   

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 11.6 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The numerical value is assumed in accordance with the Mill’s internal 

methodology for calculation of BWW combustion quantity on the basis of 

steam production value. This value is assumed constant for the period 2008-

2012.   

QA/QC procedures (to 

be) applied 

This value was determined in the course of development of a methodology for 

calculation of bark and wood wastes combustion based on steam generation. 

This methodology was developed on the basis of boiler tests and thermal 

performance analysis of fuel carried out by specialized organizations.   

Any comment:  

 

Data / Parameter: 
PJBWWSG ,1,  

Data unit: t steam/t BWW 

Description: Specific steam production based on BWW combustion by KM boiler No.1 

under the project (after reconstruction)   

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 2.326 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The numerical value is assumed in accordance with the Mill’s internal 

methodology for calculation of BWW combustion quantity on the basis of 

steam production value. This value is assumed constant for the period 2008-

2012.   

QA/QC procedures (to 

be) applied 

This value was determined in the course of development of a methodology for 

calculation of bark and wood wastes combustion based on steam generation. 

This methodology was developed on the basis of boiler tests and thermal 

performance analysis of fuel carried out by specialized organizations. 

Any comment:  

 

Data / Parameter: 
BLoilfuelSG ,1,  

Data unit: t steam/t heavy fuel oil 

Description: Specific steam production based on heavy fuel oil combustion by KM boiler 

No.1 under the baseline scenario 

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 10.6 

Justification of the 

choice of data or 

description of 

measurement methods 

The numerical value is assumed in accordance with the Mill’s internal 

methodology for calculation of BWW combustion quantity on the basis of 

steam production value. This value is assumed constant for the period 2008-

2012.   
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and procedures 

applied: 

QA/QC procedures (to 

be) applied 

This value was determined in the course of development of a methodology for 

calculation of bark and wood wastes combustion based on steam generation. 

This methodology was developed on the basis of boiler tests and thermal 

performance analysis of fuel carried out by specialized organizations. 

Any comment:  

 

Data / Parameter: 
BLBWWSG ,1,  

Data unit: t steam/t BWW 

Description: Specific steam production based on BWW combustion by KM boiler No.1 

under the baseline scenario 

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 2.083 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The numerical value is assumed in accordance with the Mill’s internal 

methodology for calculation of BWW combustion quantity on the basis of 

steam production value. This value is assumed constant for the period 2008-

2012.   

QA/QC procedures (to 

be) applied 

This value was determined in the course of development of a methodology for 

calculation of bark and wood wastes combustion based on steam generation. 

This methodology was developed on the basis of boiler tests and thermal 

performance analysis of fuel carried out by specialized organizations. 

Any comment:  

 

Data / Parameter: 
52, oilfuelSG  

Data unit: t steam/t heavy fuel oil 

Description: Specific steam production based on heavy fuel oil combustion by KM boilers 

No.No.2-5 

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 10.6 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The numerical value is assumed in accordance with the Mill’s internal 

methodology for calculation of BWW combustion quantity on the basis of 

steam production value. This value is assumed constant for the period 2008-

2012.   

QA/QC procedures (to 

be) applied 

This value was determined in the course of development of a methodology for 

calculation of bark and wood wastes combustion based on steam generation. 

This methodology was developed on the basis of boiler tests and thermal 

performance analysis of fuel carried out by specialized organizations. 

Any comment:  

 

Data / Parameter: 
52, oiltallSG  

Data unit: t steam/t tall oil 

Description: Specific steam production based on tall oil combustion by KM boilers No.No.2-

5 

Time of determination: Determined once at the stage of the PDD development   
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Source of data used: Internal data of UI PPM 

Value of data applied: 9.7 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The numerical value is assumed in accordance with the Mill’s internal 

methodology for calculation of BWW combustion quantity on the basis of 

steam production value. This value is assumed constant for the period 2008-

2012.   

QA/QC procedures (to 

be) applied 

This value was determined in the course of development of a methodology for 

calculation of bark and wood wastes combustion based on steam generation. 

This methodology was developed on the basis of boiler tests and thermal 

performance analysis of fuel carried out by specialized organizations. 

Any comment:  

 

Data / Parameter: 
52, pitchSG  

Data unit: t steam/t pitch 

Description: Specific steam production based on pitch combustion by KM boilers No.No.2-5  

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 10.0 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The numerical value is assumed in accordance with the Mill’s internal 

methodology for calculation of BWW combustion quantity on the basis of 

steam production value. This value is assumed constant for the period 2008-

2012.   

QA/QC procedures (to 

be) applied 

This value was determined in the course of development of a methodology for 

calculation of bark and wood wastes combustion based on steam generation. 

This methodology was developed on the basis of boiler tests and thermal 

performance analysis of fuel carried out by specialized organizations. 

Any comment:  

 

Data / Parameter: 
yBLBWWHG ,,1,

 

Data unit: GJ 

Description: Annual steam production based on BWW combustion by KM boiler No.1 under 

the baseline scenario  

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 750 025 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

For the period 2008-2012 it is assumed constant and equal to 1/4 of the 

maximum value of the total annual BWW-based heat production by KM boilers 

No.No.2-5 in the historical period 2000-2008  

QA/QC procedures (to 

be) applied 

The values of overall yearly heat production based on BWW combustion by 

KM boilers No.2-5 over the historical period 2000-2008 were determined using 

the methodology approved at the enterprise for calculation of BWW 

combustion based on steam generation. This methodology was developed on the 

basis of boiler tests and thermal performance analysis of fuel carried out by 

specialized organizations.   

Any comment: The maximum value of the total annual BWW-based heat production by KM 



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 

 

Joint Implementation Supervisory Committee  page 25 

 

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

 

boilers No.No.2-5 is assumed as of the year 2006 

 

Data / Parameter: 
yBLBWWFC ,,1,

 

Data unit: t 

Description: Consumption of BWW by KM boiler No.1 under the baseline scenario    

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Internal data of UI PPM 

Value of data applied: 120 734  

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

For the period 2003-2012 it is assumed constant and equal to 1/4  of the 

maximum value of the total annual consumption of BWW by KM boilers 

No.No.2-5 in the historical period 2000-2008  

QA/QC procedures (to 

be) applied 

The values of overall yearly BWW combustion by KM boilers No.2-5 over the 

historical period 2000-2008 were determined in using the methodology 

approved at the enterprise for calculation of BWW combustion based on steam 

generation. This methodology was developed on the basis of boiler tests and 

thermal performance analysis of fuel carried out by specialized organizations.   

Any comment: The maximum value of the total annual consumption of BWW by KM boilers 

No.No.2-5 is assumed as of the year 2006 

 

Data / Parameter: 
HFk  

Data unit: - 

Description: Heat flow factor at UI CHPP 

Time of determination: Determined once at the stage of the PDD development   

Source of data used: V.Y.Ryzhkin. Thermal Power Stations. - М.: Energoatomizdat,  1987  

Value of data applied: 0.98 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The recommended value at the average load of the steam boiler. It is assumed 

constant for the period 2008-2012. 

QA/QC procedures (to 

be) applied 
Assumed as per reference data 

Any comment:  

 

 

Data / Parameter: 
CHPPUIboiler,  

Data unit: - 

Description: The efficiency of coal-fired boilers of UI CHPP  

Time of determination: Determined once at the stage of the PDD development   

Source of data used: Reference Book on Heat Engineering, Volume 2, Energy, Moscow, 1976 

Value of data applied: 0.917 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The recommended value at nominal load of BKZ-420-140 type steam boilers. It 

is assumed constant for the period 2008-2012. 
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QA/QC procedures (to 

be) applied 
Assumed as per reference data 

Any comment:  

 

Data / Parameter: 
auxe  

Data unit: - 

Description: Relative electricity consumption for auxiliary needs of UI CHPP  

Time of determination: Determined once at the stage of the PDD development   

Source of data used: E.Y. Sokolov. “Cogeneration-Based District Heating and Heat Networks”, MEI, 

2001 

Value of data applied: 0.05 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The recommended value. It is assumed constant for the period 2008-2012. 

QA/QC procedures (to 

be) applied 
Assumed as per reference data 

Any comment:  

 

Data / Parameter: 
nwq  

Data unit: - 

Description: Relative losses in heat networks (from UI CHPP to UI PPM) 

Time of determination: Determined once at the stage of the PDD development   

Source of data used: E.Y. Sokolov. “Cogeneration-Based District Heating and Heat Networks”, MEI, 

2001 

Value of data applied: 0.05 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The recommended value. It is assumed constant for the period 2008-2012. 

QA/QC procedures (to 

be) applied 
Assumed as per reference data 

Any comment:  

 

Data / Parameter: 
auxq  

Data unit: - 

Description: Relative heat consumption for auxiliary needs of UI CHPP 

Time of determination: Determined once at the stage of the PDD development   

Source of data used: E.Y. Sokolov. “Cogeneration-Based District Heating and Heat Networks”, MEI, 

2001 

Value of data applied: 0.05 

Justification of the 

choice of data or 

description of 

measurement methods 

and procedures 

applied: 

The recommended value. It is assumed constant for the period 2008-2012. 
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QA/QC procedures (to 

be) applied 
Assumed as per reference data 

Any comment:  

 

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: 

a) Description of the baseline scenario 

The baseline scenario assumes that in the absence of the Joint Implementation mechanism the company 

would continue to operate the existing capacities of its utilizing boiler house, which is in satisfactory 

condition and on the whole is able to continue operation at the previous level for a number of years 

provided that inexpensive scheduled maintenance is carried out. The BWW surplus generated at the 

production site would be stockpiled at the dump and the heat deficit at the PPM would be bridged by UI 

CHPP which has sufficient capacity for this.  

(b) Description of the project scenario 

The project scenario envisages reconstruction of KM boiler No.1 and switching it to fluidized bed 

combustion of BWW.  

As a result of the project the steam output of KM boiler No.1 and the BWW combustion by this boiler 

will increase, whereas the BWW disposal to the dump will decrease. The project does not affect 

operation of KM boilers No.No.2-5. The additional quantity of steam produced in the bark-fired boiler 

house will be fed to the turbines of the THPP which will lead to additional electricity generation and to 

increase of steam extraction from the turbines.    

The increase of on-site steam production will result in a decrease of energy supply from UI CHPP and in 

a reduction of fossil fuel (coal) combustion thereat.  

(c) Additionality 

The analysis of alternatives, the investment analysis, the barrier analysis and the common practice 

analysis were carried out to demonstrate additionality of the project. 

The Analysis of Alternatives 

The following baseline alternatives, which can theoretically ensure that heat and electricity demand of UI 

PPM is fully covered, were identified for the project. 

Alternative 1: Continuation of the current situation; 

Alternative 2: The project activity without JI mechanism; 

Alternative 3: Installation of new fossil-fuel boilers. 

Let us review each alternative. 

Alternative 1: Continuation of the current situation. 

This alternative envisages further use of the existing capacities of the utilizing boiler house, which is in 

satisfactory condition and, in general, can operate at the previous level for a number of years provided 

that inexpensive scheduled maintenance is carried out. The BWW surplus generated at the production 

site would continue to be stockpiled at the dump (all necessary permits for the dump operation are in 

place). Furthermore, it is not expected that in the short term there will be any significant changes in the 

environmental regulations that could force the management of “Ilim Group” to stop combustion of wood 

waste in the existing boilers and to discontinue their disposal at the dump. 

The Mill’s heat requirements would be met by its own THPP by firing black liquor, BWW and heavy 

fuel oil, and the energy deficit would be bridged by UI CHPP which has the sufficient capacity to ensure 

such supplies.   
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The advantage of Alternative 1 is that it doesn’t require additional and fairly risky investments into 

introduction of the fluidized bed combustion of BWW. This technology is quite new and unfamiliar to 

the enterprise (See the Common Practice Analysis).  

Alternative 1 is quite realistic and can be considered as the most likely baseline scenario.   

Alternative 2: The project activity without JI mechanism.  

This alternative envisages reconstruction of KM boiler No.1 and switching it to fluidized bed combustion 

of BWW without JI mechanism. 

The implementation of this alternative would allow to increase the Mill’s own production of heat and 

electricity by means of increasing the BWW usage and combustion efficiency, and to reduce energy 

purchases from OJSC “Irkutskenergo” (UI CHPP). 

However, this alternative requires large capital investments and it encounters a number of serious 

barriers (See the Barrier Analysis).  

Implementation of Alternative 2 as the baseline scenario is unlikely.   

Alternative 3: Installation of new boilers running on fossil fuel 

This alternative presupposes that the THPP is fitted with new fossil-fuel boilers. This means that should 

this alternative be implemented, the quantity of heat that is produced by increasing the BWW usage and 

combustion efficiency under the project, would be supplied from its own new boilers running on fossil 

fuel.   

Installation of new fossil-fuel boilers would entail significant reconstruction of the Mill’s energy system, 

including installation of new boiler equipment, construction or expansion of fuel handling, storage and 

preparation systems, etc.; this would require sizable investments comparable with investments into the 

BWW utilization project, and probably, even higher. Moreover the cost of fossil fuel is by far higher than 

the cost of BWW generated at UI PPM. 

From the economic point of view this alternative is obviously less attractive than the project activity.  

Alternative 3 is not realistic and was excluded from further consideration. 

Summarizing the above analysis of the project alternatives, and also taking into account the results of 

the investment and the barrier analyses, Alternative 1 that envisages continuation of the current 

situation was chosen as the baseline scenario. 

The Investment Analysis 

The main economic parameters of the project were compared for the two implementation options:  

(а) without selling GHG emission reductions;  

(b) with selling GHG emission reductions. 

For each option the values of internal rate of return (IRR) and net present value (NPV) were determined. 

NPV was  chosen as the main benchmark parameter. 

The volume of capital investments into the project totals USD 2.94 million [R11]. The project is financed 

by means of the company’s  internal resources. 

The dollar exchange rate was taken at 28.00 RUR/USD [R11]. 

The ERU selling price (2008-2012) was assumed at 10 USD/t СО2e, the selling price of early emission 

reductions  (2002-2007) – at 2 USD/tСО2e. 

The time horizon is limited by the year 2020. 
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The tariffs for heat and electricity, following conservative approach, were assumed as maximum value of 

the average tariffs in Irkutskenergo over 1996-2000.
10

. 

The discount rate was determined with the help of one of the most widely used methods, namely 

cumulative method of risk premium assessment
11

. This method is based on the following formula: 

1f nR R R ... R    , (Б.2-1) 

where R  is the sought discount rate; 

Rf  is the risk-free rate of return; 

R1,...,Rn  is the risk premium for different risk factors. 

Generally, government securities are considered to be (conditionally) risk-free assets. In Russia such 

assets could be Russia 2030 Eurobonds with maturity date in 2030. Thus in the first six months of 2001 

the rate of return on these bonds was around 9.25÷12.75% p.a
12

.  

Potential risk factors can be country risk, risk of partner unreliability, risk of not getting the income 

envisaged by the project. Thus, if the project envisages production based on a well-known technology 

then the recommended risk premium is between 3% and 5%. Other risk premiums are altogether 

estimated at the level of 5%.  

The final discount rate was assumed at 20%. This roughly matches up with the hurdle rate of return on 

investments into pulp and paperboard production which is the core business for UI PPM. 

This, in its turn, is a conservative decision, because the refinancing rate of the Central Bank of Russia in 

the period from 2000 to 2002 was between 21% and 45%
13

. 

Detailed information on the investment analysis of the project is given in Annex 2-4.  

Table B.2-1 below contains the main economic parameters of the project for the two implementation 

options. 

Table B.2-1. Investments, NPV and IRR for the project 

Indicator    Unit  
Without selling GHG 

emission reductions  

With selling GHG 

emission reductions 

Investment  thousand USD 2 943.8 -2 943.8 

NPV  thousand USD -1 788 28 

IRR % 6.91 20.16 

Economic parameters of the project without selling emission reductions are unacceptably low  (NPV<0). 

The revenues from selling ERUs exceed the total volume of the required investments by approximately 

2.4 times. Due to these revenues the project becomes more commercially attractive and NPV rises above 

zero. Moreover the project becomes less sensitive to risks (See results of the Sensitivity Analysis in 

Table B.2-2). 

                                                      

10
 http://old.micex.ru/off-line/indicatordocs/article_23.pdf 

11
 http://www.fd.ru/article/1716.html 

12
 http://www.vedi.ru/mfm_r.htm 

13
 http://www.cbr.ru/print.asp?file=/statistics/credit_statistics/refinancing_rates.htm 



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 

 

Joint Implementation Supervisory Committee  page 30 

 

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

 

Table B.2-2. The Sensitivity analysis of the main economic indicators of the project  

Indicator Unit  
Without selling GHG 

emission reductions  

With selling GHG 

emission reductions 

1) Increase of investment costs by 10% 

NPV thousand USD -2 082 -266 

IRR % 5.88 18.55 

2) Reduction of heat production by 10% 

NPV thousand USD -1 969 -153 

IRR % 5.63 19.11 

3) Reduction of the price of emission reduction unit by 10% 

NPV thousand USD -1 788 -154 

IRR % 6.91 19.09 

It is important to note that the project is aimed at mitigation of anthropogenic impact upon the 

environment and could not be implemented within the framework of common commercial practice 

(without selling ERUs). 

The Barrier Analysis 

The project implementation at OJSC “Ilim Group” Branch in the town of Ust-Ilimsk faced significant 

barriers, namely technological, operational and financial barriers. 

Technological barriers 

Fluidized bed combustion of BWW is a more sophisticated technology than those applied in the existing 

boilers. A lot of requirements related to organization of air feeding process, particle size distribution of 

the bed material and fuel characteristic have to be met to ensure sustainable fuel combustion and to 

maintain performance efficiency of a fluidized bed.  

Bark and wood wastes are classified as a difficult-to-combust fuel because of its non-uniform fractional 

composition and high moisture content.    

The fractional composition of BWW has to be optimum for a given furnace arrangement. Any deviation 

of the particle size towards the higher or the lower end of the range reduces efficiency of the boiler 

operation. Very small particles can fall through the air-distributing grate or be carried from the furnace 

with flue gases even before starting to burn. Large particles, on the other hand, can damage the fuel feed 

system and hinder normal operation of the fluidized bed. 

BWW fluidized bed combustion technologies require more advanced and expensive process control 

systems. For this reason the project includes installation of an integrated automatic control system, which 

makes it possible to control BWW feeding and combustion stages from one centralized panel. Otherwise 

there is a risk of a boiler breakdown. 

In 2001 the technology of fluidized bed combustion of BWW was scarcely employed in Russia at all and 

there was very little experience with it. Ust-Ilimsk PPM did not have any experience of converting their 

utilizing boilers to fluidized bed combustion of BWW. 

Thus from the technological point of view the implementation of the project was a leap in the dark for 

the Mill. 

Operational barriers 

UI PPM had to overcome certain difficulties not only at the stage of equipment installation but also 

during operation the boiler equipment. It was necessary to take on staff, train them and ensure that they 

obtain certificates for operation of KM boiler No.1, which took time and entailed certain expenses. 

Furthermore, operation of such state-of-the-art energy equipment and technology requires high 

motivation, moral, skills and knowledge from all technical staff: workers, engineers and managers. It 
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should be also noted that a high moisture content and low calorific value of bark presents a problem that 

calls to constant attention of the maintenance personnel. 

Financial barriers 

Among the financial barriers the following should be mentioned: 

 high initial capital expenditure – about USD 2.34 million; 

 high opportunity cost of capital. As shown in the investment analysis the project implementation 

is not financially viable without JI mechanism, and investments in upgrade and expansion of 

core production capacities could have brought to the project owners much more profit than 

investments into construction of their own energy generating sources, especially when any 

additional energy can be always supplied from the nearby UI CHPP;  

Because of these barriers the company’s management has been seeking opportunities to sell emission 

reduction units (ERUs), and also early emission reductions that had been achieved before the year 2008. 

This issue was discussed with various companies, including “Environmental Investment Center”, as early 

as 2000, and eventually in 2009 discussions were held with LLC “CCGS”, which was selected as the 

partner for developing all necessary documentation and selling GHG emission reductions in the 

international market. 

Use of the joint implementation mechanism to overcome the barriers to the project activity   

To overcome the barriers and compensate for risks faced by the project activity, a weighty additional 

stimulus is needed.  Such stimulus for the company’s management was a possibility to receive back some 

money on the project investments by means of selling emission reductions in the international market. 

The revenues received from selling emission reductions are approximately 2.4 times higher than the total 

volume of the required investments. Due to these revenues the project becomes more commercially 

attractive. It is unlikely that the project would have been implemented without reliance on the future 

carbon revenues. 

Common Practice Analysis 

The common practice for Russian pulp and paper mills is production of heat and electricity by energy 

generating sources (such as CHPP, boiler houses) with a large proportion of fossil fuel consumption 

(natural gas, coal, heavy fuel oil). At those mills where pulp is cooked black liquor is also used as fuel. 

The wood wastes used as fuel are sawdust and off-grade chips, debarking and sawmilling residues.   

Considerable quantities of high-moisture bark and wood wastes (mainly bark) are generally stockpiled at 

dumps because their combustion is very challenging.  Disposal of BWW at dumps is permitted by the 

Russian environmental regulations. 

As of the beginning of the project (July 2001) almost all pulp and paper mills were equipped with 

utilizing boilers that allowed combustion of high-moisture wood wastes only if heavy fuel oil or natural 

gas were used for flame stabilization. Up until now the most commonly used type of utilizing steam 

boiler has been KМ-75-40 boiler with sloping and chain grates. At one time KМ-75-40 boilers made it 

possible to partially deal with the problem of high-moisture wood wastes utilization at many Russian 

pulp and paper mills. As of the starting date of the project the fluidized bed combustion technology was 

very rarely used, and only one KМ-75-40 boiler was reconstructed using INECO design (at Syktyvkar 

PPM, the Komi Republic).  

Therefore this project is not common practice. 

From the above reasoning, GHG emission reductions generated by this project are additional to 

those that might have otherwise occurred. 
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B.3. Description of how the definition of the project boundary is applied to the project: 

Table B.3-1 shows which sources and gases are included in the project boundaries and which are 

excluded from them. Fig. B.3-1 shows the principal project components and boundaries. 

Table B.3-1. The sources of emissions included in or excluded from consideration  

 Source  Gas Incl./Excl. Justification / Explanation   

B
a

se
li

n
e 

 

Ust-Ilimsk CHPP, 

combustion of larger 

quantities of coal as 

compared with the project 

CO2 Incl. The main source of emissions 

CH4 Excl. Negligibly small. Conservative 

N2O Excl. Negligibly small. Conservative 

Industrial waste dump, 

anaerobic decomposition 

of larger quantity of 

BWW as compared with 

the project  

CO2 Excl. Considered equal to zero 

CH4 Incl. The main source of emissions 

N2O Excl. Negligibly small. Conservative 

P
ro

je
c
t 

 

There are no emissions 

L
ea

k
a

g
es

  Grid power plants, 

fuel combustion to offset 

the reduction of 

electricity supply to the 

grid   

CO2 Incl. Significant emissions which cannot be neglected  

CH4 Excl. Negligibly small 

N2O Excl. Negligibly small 
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Fig. B.3-1. Main project components and boundaries 

B.4. Further baseline information, including the date of baseline setting and the name(s) of the 

person(s)/entity(ies) setting the baseline: 

The date of baseline setting: 20/03/2009  

The baseline was developed by LLC “CCGS” (LLC “CCGS” is not the project participant listed in 

Annex 1 to the PDD). 

Contact person: Dmitry Potashev 

E-mail: d.potashev@ccgs.ru 
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SECTION C. Duration of the project / crediting period 

 

C.1. Starting date of the project: 

July 1, 2001 (The starting date of construction and assembling works according to [R12]). 

C.2. Expected operational lifetime of the project: 

25 years / 300 months 

C.3. Length of the crediting period: 

5 years / 60 months (from January 1, 2008 till December 31, 2012) 
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SECTION D. Monitoring plan 

 

D.1. Description of monitoring plan chosen: 

The monitoring plan was developed following our own approach in accordance with the project specifics and requirements of Decision 9/CMP.1, Appendix B 

[R1] without using any approved CDM methodologies. 

All data (to be recorded in any case) required for estimation of GHG emission reductions are collected in compliance with the highest sectoral standards and best 

practice of fuel and energy monitoring and environmental impact assessment. 

 

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

This option is not applied. 

 

 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 

         

         

 

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

 

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

 

 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 

1. 
yPJTPPHS ,,

 
Heat supply 

from the THPP 

under the project  

The Chief Power 

Engineer 

Department   

GJ m Continuously  100 % 
Electronic and 

paper 

Heat meter 

readings 

2. 
,BLRB yHG

 

Total heat 

production by 

BLRBs   

The Chief Power 

Engineer 

Department   

GJ m Continuously 100 % 
Electronic and 

paper 

Heat meter 

readings 

3. 
yPJSG ,,51

 

Total steam 

production by 

KM boilers 

No.No.1-5 under 

the project   

The Chief Power 

Engineer 

Department   
t m Continuously 100 % 

Electronic and 

paper 

Steam flow 

meter readings  

4. 
yPJHG ,,51  

Total heat 

production by 

KM boilers 

No.No.1-5 under 

the project   

The Chief Power 

Engineer 

Department   
GJ m Continuously 100 % 

Electronic and 

paper 

Heat meter 

readings 

5. 
yPJSG ,,1

 

Steam 

production by 

KM boiler No.1  

under the project 

The Chief Power 

Engineer 

Department   
t m Continuously 100 % 

Electronic and 

paper 

Steam flow 

meter readings 

6. yPJoilfuelFC ,,1,  

Heavy fuel oil 

consumption by 

KM boiler No.1 

under the project   

The Chief Power 

Engineer 

Department   
t m Continuously 100 % 

Electronic and 

paper 

Flow meter 

readings   
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 D.1.2.2. Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission 

reductions in units of CO2 equivalent): 

GHG emission reductions without leakages during the year y, t СО2e: 

ydumpBWWyCHPPUICoaly ERERRE ,,,,  , (D.1-1) 

where yCHPPUICoalER ,,  is the reduction of СО2 emissions from coal combustion at UI CHPP during the year у, tСО2e;
 

3

, , , , 2, 10Coal UI CHPP y Coal UI CHPP y CO coalER FC EF     , (D.1-2) 

where 
2,CO CoalEF

 
is the СО2 emission factor for coal combustion, kg СО2/GJ. For the entire project period it was assumed as follows

coalCOEF ,2
= 98.92 kg 

СО2/GJ. See Annex 2-2. 

yCHPPUICoalFC ,, is the reduction of coal consumption at UI CHPP as a result of the project during the year  у, GJ.  

CHPPUIboiler

yCHPPUI

yCHPPUICoal

HG
FC

,

,

,,



 , (D.1-3) 

where CHPPUIboiler,
 

is the efficiency of coal-fired boilers at UI CHPP. The efficiency was assumed constant over years and equal to 

CHPPUIboiler, = 0.917. See Section B.1; 

yCHPPUIHG ,  is the reduction of heat production by UI CHPP’s boilers as a result of the project during the year  y, GJ; 

   
,

,

1.310

1 1

TPP y

UI CHPP y

aux nw HF

HS
HG

q q k


 

   
, (D.1-4) 

where nwq
 
is the relative losses in the heat networks (from UI CHPP to UI PPM). This value was assumed constant over years and equal to 

nwq  = 0.05. See Section B.1; 

HFk
 
is the heat flow factor. This value was assumed constant over years and equal to HFk = 0.98. See Section B.1; 

auxq  is the relative heat consumption for auxiliary needs of UI CHPP.  This value was assumed constant over years and equal to auxq  = 0.05. 

See Section B.1; 

1.310  is the factor that shows the relation between the variation of heat flow to the turbines and the variation of production steam extraction 

from the turbines.  See Section B.1; 



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 

 

Joint Implementation Supervisory Committee                                                                                                                                                                                         page 38 

 

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

 

yTPPHS ,  is the increase of heat supply from the THPP as a result of the project during the year  y, GJ. 

yТPPTPPHSyTPP HGHS ,,,   , (D.1-5) 

where 
yTPPHS ,,  is the factor of specific heat supply from the THPP in the year  у, GJ/GJ; 

yPJTPP

yPJTPP

yTPPHS
HG

HS

,,

,,

,,  , (D.1-6) 

where 
yPJTPPHS ,,
 is the heat supply from the THPP under the project during the year у, GJ; 

yPJTPPHG ,,
 is the total heat production by the THPP’s boilers  under the project during the year у, GJ. 

, , 1 5, , ,TPP PJ y PJ y BLRB yHG HG HG  , (D.1-7) 

where 
,BLRB yHG  is the total heat production by BLRBs during the year у, GJ; 

 yPJHG ,,51
 is the total heat production by KM boilers No.No.1-5 under the project during the year у, GJ. 

yТPPHG , is the increase of heat production by the THPP’s boilers as a result of the project during the year  у, GJ. 

yBLBWWyPJBWWyТРР HGHGHG ,,1,,,1,,  , (D.1-8) 

where  
yPJBWWHG ,,1,

is the BWW-based heat production by KM boiler No.1 under the project during the year  у, GJ; 

yPJBWWysteamyPJBWW SGHG ,,1,,,,1,   , (D.1-9) 

where 
ysteam, is the average annual factor for conversion of mass steam consumption to heat equivalent for the year y, GJ/t steam; 

       yPJ

yPJ

ysteam
SG

HG

,,51

,,51

,




 , (D.1-10) 

       where  SG1-5,PJ,y is the total steam production by KM boilers No.No.1-5 under the project during the year
 
y, t. 

                                              yPJBWWSG ,,1, is the BWW-based steam production by KM boiler No.1 under the project during the year y, t; 

                                              
yPJoilfuelPJoilfuelSGyPJyPJBWW FCSGSG ,,1,,1,,,1,,1,   , (D.1-11) 
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where  
yPJSG ,,1
is the steam production by KM boiler No.1 under the project during the year y, t; 

yPJoilfuelFC ,,1,  
 is the consumption of heavy fuel oil by  KM boiler No.1 under the project during the year y, t; 

PJoilfuelSG ,1,,
 
is the specific steam production based on heavy fuel oil combustion by KM boiler No.1 under the project, t 

steam/t heavy fuel oil. PJoilfuelSG ,1,, = 11.6 t steam/t heavy fuel oil. See Section B.1. 

yBLBWWHG ,,1,
is the BWW-based heat production by KM boiler No.1 under the baseline during the year y, GJ. 

Taking into account the fact that in case of decline in production the actual BWW-based heat production by KM boiler No.1              

(
yPJBWWHG ,,1,
) can be much lower than the planned level, and also taking into account the fact that even in case of a dramatic drop of 

production  
yPJBWWHG ,,1,  

value, in principle, cannot be less than 
yBLBWWHG ,,1,
value (otherwise GHG emissions reductions will be negative), 

certain reasonable restrictions were set on the value of BWW-based heat production by KM boiler No.1 under the baseline scenario.   

yBLBWWHG ,,1,
 takes on the minimum of the following three values: 

 1/4 of the maximum value of the total annual BWW-based heat production by KM boilers No.No.2-5 in the historical period 2000-

2008
14

; 

 BWW-based heat production by KM boiler No.1 in the absence of the project provided that its annual consumption of BWW is equal 

to the actual consumption during this year y; 

 BWW-based heat production by KM boiler No.1 under the project during the year у. 

That is: 









  yPJBWWysteamBLBWWSGyPJBWWBWWyBLBWW HGFCHGMINHG ,,1,,,1,,,1,

max

52,,,1, ;;
4

1
  

(D.1-12) 

where  
max

,2 5BWWHG  is the maximum total annual BWW-based production of heat by KM boilers No.No.2-5 in the historical period 2000-2008, 

GJ. 
max

,2 5BWWHG  = 3 000 102 GJ, which is recorded in the year 2006. See Section B.1; 

                                                      
14

 That is, the maximum BWW-based heat production by KM boiler No.1 that could have been achieved under the baseline scenario.   
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BLBWWSG ,1, is the specific steam production based on BWW combustion by KM boiler No.1 under the baseline scenario, t steam/t 

BWW. BLBWWSG ,1, = 2.083 t steam/t BWW. See Section B.1; 

yPJBWWFC ,,1,
is the BWW consumption by KM boiler No.1 under the project during the year  у, t. 

PJBWWSGyPJBWWyPJBWW SGFC ,1,,,1,,,1, /  ,  
(D.1-13) 

where PJBWWSG ,1,  is the specific BWW-based steam production by reconstructed KM boiler No.1, t steam/t BWW. 

PJBWWSG ,1, = 2.326 t steam/t BWW. See Section B.1. 

, ,BWW dump yER  is the CH4 emission reductions from anaerobic decomposition of BWW at the dump during the year  y, tСО2e. 

The numerical value of 
, ,BWW dump yER

 
is determined using the Model “Calculation of CO2-equivalent emission reductions from BWW prevented from 

stockpiling or taken from stockpiles” developed by “BTG biomass technology group B.V.” based on [R6] (See Section E.4 and Annex 2-3).  

   

 


























yx

x

xyk

xdump

CHCH
m

OX
BWW

db

BWW
BWWBWWligninydumpBWW

BWWeBWW

GWP
V

a
WC

kwER

2003

)(

,

44,,,
100

1
100

1
100

1
100

1 




, 

 

(D.1-14) 

xdumpBWW , is the reduction of BWW disposal to the dump as a result of the project during the year x, t; 

xBLBWWxPJBWWxdump FCFCBWW ,,1,,,1,, 
,
 (D.1-15) 

where  
xPJBWWFC ,,1,

is the BWW consumption by KM boiler No.1  under the project during the year x, t; 

xBLBWWFC ,,1,
 is the BWW consumption by KM boiler No.1  under the baseline during the year x, t. 

Taking into account the possibility of a decline in production and also the fact that even in case of a dramatic drop of production 
xPJBWWFC ,,1,
 cannot 

be less than xBLBWWFC ,,1, , certain reasonable restrictions were set on the value of BWW consumption by KM boiler No.1 under the baseline scenario.   

xBLBWWFC ,,1,  takes on the minimum of the following two values: 
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 1/4 of the maximum total annual consumption of BWW by KM boilers No.No.2-5 in the historical period 2000-2008
15

; 

 BWW consumption by KM boiler No.1 under the project during the year у. 

That is: 









  xPJBWWBWWxBLBWW FCFCMINFC ,,1,

max

52,,,1, ;
4

1

,
 (D.1-16) 

where  
m a x

, 2 5B W WFC   
is the maximum total annual consumption of BWW by KM boilers No.No.2-5 in the historical period 2000-2008, t. 

max

,2 5BWWFC  = 482 936 t, which was recorded in the year 2006. See Section B.1. 

,lignin BWWw  is the lignin fraction of C for BWW. According to Section E.4 it is assumed: 
,lignin BWWw  = 0.25; 

BWWk  is the decomposition rate constant for BWW, year
--1

. According to Section E.4 it is assumed: BWWk  = ln(1/2)/15 = 0.046 year
-1

; 

db

BWWC  is the organic carbon content in BWW on dry basis, %. According to Section E.4 it is assumed: db

BWWC  = 50%; 

BWWW  is the moisture content of BWW, %. According to Section E.4 it is assumed: BWWW  = 60%; 

a  is the conversion factor from kg carbon to landfill gas quantity, m
3
/kg carbon. According to Section E.4 it is assumed: a  = 1.87 m

3
/kg carbon; 

  is the generation factor. According to Section E.4 it is assumed:   = 0.77;
 

  is the percentage of the stockpile under aerobic conditions, %. According to Section E.4 it is assumed:   = 10%;
 

OX  is the methane oxidation factor. According to Section E.4 it is assumed: 
OX  = 0.10; 

mV  is the methane concentration biogas, %. According to Section E.4 it is assumed: 
mV  = 60%; 

4CH  is the density of methane, kg/m
3
. According to Section E.4 it is assumed: 4CH  = 0.714 kg/m

3
; 

4CHGWP  is the global warming potential of methane, t CO2e/t CH4. According to Section E.4 it is assumed: 4CHGWP  =  

= 21 t CO2e/t CH4; 

                                                      
15

 That is, the maximum total consumption of BWW by KM boiler No.1, which could have been achieved under the baseline scenario. 
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y  is the year for which to calculate the CO2-equivalent reduction, year; 

x  is the year in which fresh biomass is utilized instead of stockpiled, year. 

It should be noted that the methane emissions from anaerobic decomposition of BWW at the dump for each year y are calculated using BWW stockpiling 

reduction data starting with the year 2003. The data on reduction of BWW stockpiling for 2003-2008 were determined as of the date of baseline setting. Mass 

consumption of BWW by KM boiler No.1 was determined using the Mill’s calculation methodology. The uncertainty of calculations of the BWW disposal 

reduction as a result of the project in 2003-2008 is close to zero, because in order to determine the mass consumption of BWW by KM boiler No.1 under the 

baseline scenario, for the sake of conservatism, we used the maximum value of total annual BWW consumption by boilers No.No.2-5 over the period 2000-

2008. More accurate data on the reduction of BWW stockpiling over 2008-2012 will be obtained in the course of monitoring. 

 

 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 

7. 
yPJTPPES ,,

 

Electricity 

supply from the 

THPP under the 

project   

The Chief 

Energy Engineer 

Department  

MWh m Continuously  100 % 
Electronic and 

paper 

Electric meter 

readings 

 
 

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

The leakages during the year y, t СО2e:  

yESy LL , , (D.1-17) 

where yESL , is the leakages from fuel combustion by power plants to offset the reduction of electricity supply to the grid as a result of the project during the year  

y, tСО2e. 

ygridCOyyES EFESL ,,2,   (D.1-18) 
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where 
ygridCOEF ,,2
is the СО2 emission factor for grid electricity, tCO2/MWh. According to “Operational Guidelines for Project Design Documents of Joint 

Implementation Projects” [R7] this factor for Russia is specified depending on the year under consideration as follows: 
2008

2,CO gridEF  = 0.565 tCO2/MWh, 
2009

2,CO gridEF = 0.557 tCO2/MWh, 
2010

2,CO gridEF =0.550 tCO2/MWh, 
2011

2,CO gridEF = 0.542 tCO2/MWh, 
2012

2,CO gridEF = 0.534 

tCO2/MWh; 

yES is the reduction of electricity supply to the grid as a result of the project during the year у, MWh. 

yTPPyCHPPUIy ESESES ,,  ,  (D.1-19) 

where  yCHPPUIES , is the reduction of heat-production-based electricity supply from UI CHPP as a result of the project during the year  у, MWh. 

 

 
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  
 

 
, (D.1-20) 

where  auxe is the value of relative electricity consumption for auxiliary needs of UI CHPP. This value is assumed constant over years and equal 

to auxe  = 0.05. See Section B.1; 

 0.305 is the factor that describes the relation between the variation of heat-production-based electricity generation and the variation of 

production steam extraction, See Section B.1.   

yTPPES , is the increase of electricity supply from the THPP as a result of the project during the year y, MWh. 

yTPPTPPESyTPP HGES ,,,   ,  (D.1-21) 

where  yTPPES ,, is the factor of specific electricity supply from the THPP in the year у, MWh/GJ; 

yPJTPP

yPJTPP

yTPPES
HG

ES

,,

,,

,,  ,  (D.1-22) 

where  yPJTPPES ,, is the supply of electricity from the THPP under the project during the year у, MWh. 

 

 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): 

GHG emission reductions as a result of the project during the year y, tСО2e: 
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yyy LREER  . (D.1-23) 
 

 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: 

The Environment and Production Control Department is in charge of industrial environmental monitoring at the Mill. It is accountable to the Health, Safety and 

Environment Directorate. The Directorate consists of: 

– Safety and Production Control Department; 

– Department of Industrial Environmental Monitoring; 

– Gas Rescue Plant; 

– Radiation Safety Service; 

– Sanitary Industrial Laboratory. 

The programme of industrial environmental monitoring currently implemented by UI PPM will not undergo any significantly changes after the project and will 

be fulfilled according to the scheme and schedule approved by the Committee for Natural Resources of the Irkutsk Region 

Similar to the way it is now, the monitoring will be performed by the respective department of the Mill, including sanitary-industrial laboratory. The Department 

employs qualified specialists. The sanitary industrial laboratory is adequately equipped. Its ability to take measurements in all sectors, which fall under their 

responsibility, is confirmed by Calibration Certificates. 

The industrial environmental monitoring covers the following: 

– Analytical control of compliance with the prescribed pollutant emission standards in accordance with the laboratory control charts; 

– Monitoring of the impact of waste disposal sites on underground and surface waters, atmospheric air and soil; 

– Control of pollutants content in the atmospheric air on the border of the sanitary protection zone, etc.   

The data retrieved by the analytical laboratory are processed and summarized in monthly and annual reports, which contain all required detailed data 

The enterprise has the following reporting obligations as per official annual statistic forms: 

– 2-tp (air) Data on Atmospheric Air containing information on the quantities of trapped and destroyed air pollutants, detailed emissions of specific 

pollutants, number of emission sources, emission reduction actions and emissions from separate groups of pollutant sources; 

– 2-tp (water) Data on Water Use, containing information on water consumption from natural sources, discharges of effluents and their pollutant content, 

capacity of wastewater treatment facilities, etc.; 
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– 2-tp (wastes) Data on generation, utilization, destruction, transportation and disposal of production and consumption residues, containing an annual 

balance of wastes flows by their types and hazard classes.   

In compliance with the Russian legislation, the enterprise annually develops and implements environment protection measures.   

Quality, environment and industrial safety management systems at Ust-Ilimsk  Branch comply with the international standards of ISO 9001, ISO 14001 and 

OHSAS 18001. The enterprise manufactures products certified for compliance with the requirements of the Forest Stewardship Council (FSC). 

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. 

Table D.1.2.1. ID 1,2,4 Low  

The following instruments are used for monitoring of  heat production and supply: 

1. Steam flow meter. Measurement accuracy 0.5%. Calibration frequency – once every year ; 

2. Temperature gauge. Accuracy class 0.25.  Calibration frequency – once every four years; 

3. Pressure meter. Measurement accuracy 0.5%. Calibration frequency – once every year. 

Signals from the instruments are sent to the Automatic Process Control System (APCS). 

Table D.1.2.1. ID 3,5 Low 
A steam flow meters are used for monitoring of steam production. Measurement accuracy 0.5%. Calibration 

frequency – once every year.  Signals from the instruments are sent to the Automatic Process Control System (APCS). 

Table D.1.2.1. ID 6 Low 

A flow meter is used for monitoring of heavy fuel oil consumption by KM boiler No.1.  

Measurement accuracy 1.0%. Calibration frequency – once every five years. Output signals from the flow meter 

transducers are sent to the APCS.   

Table D.1.3.1. ID 7 Low 

The electricity supplied from the THPP is monitored by electric meters. Measurement accuracy 0.5%. Calibration 

frequency – once every eight years. Signals from the instruments are sent to the Automatic Process Control System 

(APCS). 

 

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

The data required for calculation of GHG emission reductions shall be collected and recorded in accordance with the scheme of monitoring points as shown in 

Fig. D.3-1. 

The management of OJSC “Ilim Group” Branch in Ust-Ilimsk is responsible for: 

 normal operation of the equipment; 

 timely calibration and proper maintenance of instrumentation; 

 collection of all data required for calculation of GHG emission reductions under the project; 
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 collection of all required data on the environmental impact of the project; 

 arranging and holding training sessions for the Mill’s personnel regarding collection of data required for the GHG emissions monitoring under 

the project. 

All personnel of the bark-fired boiler house have undergone certification in accordance with the requirements of Rostekhnadzor. 

Furthermore, in connection with the commissioning of KM boiler No.1, the personnel underwent training as provided for by the contract with the equipment 

supplier, "INECO", in accordance with the personnel’s job content. 

The procedures for data collection and record for the purposes of GHG emission reductions calculation is described in Table D.3-1. 
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Fig. D.3-1. Location of monitoring points 
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Table D.3-1. Monitoring procedures  

Monitoring procedures 

Monitored parameter Procedure for registration, monitoring, record and storage of data (including  everyday monitoring) 
The person responsible for 

the parameter monitoring   

Production and supply of heat  

1. Sensors and transducers, which continuously measure flow rate, temperature and pressure of steam, 

are used for heat production and supply monitoring.  

2. The instrument readings are recorded in the ADCS and are shown on the displays of all computers 

with the required software installed. The data are printed in hard copy and are stored in the computer 

memory for three years, and then they are sent to the Mill’s electronic archive. 

3. The data are recorded by operators on a daily basis in daily reports and in the instrument logs, and 

then summarized in monthly and annual reports. 

4. Data on heat production and supply will be stored in the Mill’s archive in electronic and paper form 

for at least 2 years after the end of the crediting period or the last issue of ERUs. 

The Department of Energy 

Supply Planning and Control 

Steam production by the boilers 

of the utilizing boiler house   

1. Sensors and transducers, which continuously measure the flow rate of steam, are used for steam 

production monitoring.  

2. The instrument readings are recorded in the ADCS and are shown on the displays of all computers 

with the required software installed. The data are printed in hard copy and are stored in the computer 

memory for three years, and then they are sent to the Mill’s electronic archive. 

3. The data are recorded by operators on a daily basis in daily reports and in the instrument logs, and 

then summarized in monthly and annual reports. 

4. Data on steam production by the boilers of the utilizing boiler house will be stored in the Mill’s 

archive in electronic and paper form for at least 2 years after the end of the crediting period or the last 

issue of ERUs. 

The Department of Energy 

Supply Planning and Control 
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Heavy fuel oil consumption by 

KM boiler No.1 

1. The consumed quantity of heavy fuel oil is continuously measured by flow meters installed on the 

inlet and return lines.  

2. The flow meter readings are recorded in the ADCS and are shown on the displays of all computers 

with the required software installed. The data are printed in hard copy and are stored in the computer 

memory for three years, and then they are sent to the Mill’s electronic archive. 

3. The data are recorded by operators on a daily basis in daily reports and in the instrument logs, and 

then summarized in monthly and annual reports. 

4. Data on heavy fuel oil consumption will be stored in the Mill’s archive in electronic and paper form 

for at least 2 years after the end of the crediting period or the last issue of ERUs. 

The Department of Energy 

Supply Planning and Control 

Metering of electricity supply 

1. The electricity supply from the THPP is continuously measured by electric meters. 

2. The instrument readings are recorded in the ADCS and are shown on the displays of all computers 

with the required software installed. The data are printed in hard copy and are stored in the computer 

memory for three years, and then they are sent to the Mill’s electronic archive. 

3. The data are recorded by operators on a daily basis in daily reports and in the instrument logs, and 

then summarized in monthly and annual reports. 

4. Data on electricity supply from the THPP will be stored in the Mill’s archive in electronic and paper 

form for at least 2 years after the end of the crediting period or the last issue of ERUs. 

The Department of Energy 

Supply Planning and Control 

The input data for monitoring will be furnished by the Department of the Chief Energy Engineer and the Department of Energy Supply Planning and Control of 

OJSC “Ilim Group” Branch in Ust-Ilimsk to the Project Implementation Department of LLC “CCGS” 

CCGS specialists shall calculate GHG emission reductions using the provided data and draw up a monitoring report at the end of each reporting year. In case any 

doubt as to the accuracy of the input data arises, those are checked and revised by the specialists of OJSC “Ilim Group” Branch in Ust-Ilimsk. The preliminary 

version of the monitoring report is submitted to the management of OJSC “Ilim Group” Branch in Ust-Ilimsk for review. In case any mistakes are identified, 

CCGS specialists shall correct the report accordingly. The final version of the report shall be submitted for verification to the accredited independent body. 

 

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

The monitoring plan was developed by LLC “CCGS” (LLC “CCGS” is not the project participant listed in Annex 1 of the PDD). 

Contact person: Dmitry Potashev 

E-mail: d.potashev@ccgs.ru  
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SECTION E. Estimation of greenhouse gas emission reductions 

 

E.1. Estimated project emissions: 

There are no project emissions of GHG, therefore: 

0yPE  (E.1-1) 

E.2. Estimated leakage: 

The leakages during the year y, tСО2e: 

yESy LL ,  (E.2-1) 

where 
,ES yL is the leakages from fuel combustion by power plants to offset the reduction of electricity 

supply to the grid as a result of the project during the year  y, tСО2e. 

ygridCOyyES EFESL ,,2,  ,   (E.2-2) 

where 
2 , ,CO grid yEF is the СО2 emission factor for grid electricity, tCO2/MWh. According to “Operational 

Guidelines for Project Design Documents of Joint Implementation Projects” [R7] this factor for 

Russia is specified depending on the year under consideration as follows: 
2008

2,CO gridEF  = 0.565 tCO2/MWh, 
2009

2,CO gridEF = 0.557 tCO2/MWh, 
2010

2,CO gridEF =0.550 tCO2/MWh, 

2011

2,CO gridEF = 0.542 tCO2/MWh, 
2012

2,CO gridEF = 0.534 tCO2/MWh; 

yES is the reduction of electricity supply to the grid as a result of the project during the year  у, 

MWh. See Section B.1, Table В.1-3. 

Justification of applicability of indicated СО2 emission factors for grid electricity in Irkutsk region is 

presented in Annex 2-5. 

Table E.2-1. Leakages from fuel combustion by power plants to make up for the reduction of 

electricity supply to the grid  

Year  
Estimation of project leakages, 

tСО2e 

2008 19 008 

2009 19 126 

2010 18 886 

2011 18 611 

2012 18 336 

Total for the period 2008-2012  93 967 

 

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

Table E.3-1. The sum of project emissions and project leakages  

Year  

The sum of project emissions and project 

leakages,  

tСО2e 

2008 19 008 

2009 19 126 

2010 18 886 

2011 18 611 

2012 18 336 

Total for the period 2008-2012 93 967 
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E.4. Estimated baseline emissions: 

The baseline emissions of GHG during the year  y, tСО2e: 

ydumpBWWyCHPPUICoaly BEBEBE ,,,,   (E.4-1) 

where  yCHPPUICoalBE ,,  is the baseline emissions of СО2 from combustion of larger quantities of coal at 

UI CHPP compared with the project scenario during the year  у, tСО2; 

ydumpBWWBE ,,
 is the baseline emissions of CH4 from decomposition of larger quantities of BWW 

at the dump compared with the project scenario during the year y, tСО2e. 

According to [R8] emissions of CH4 and N2O from combustion of fossil fuel are considered negligibly 

small. 

3

, , , , 2, 10Coal UI CHPP y Coal UI CHPP y CO coalBE FC EF     , (E.4-2) 

where yCHPPUICoalFC ,, is the reduction of coal consumption at UI CHPP as a result of the project 

during the year у, GJ. See Section B.1, Table В.1-3. 

coalCOEF ,2  
is the СО2 emission factor for coal combustion, kgСО2/GJ. For the entire project validity 

period it is assumed as follows:  
2,CO CoalEF = 98.92 kgСО2/GJ. See Annex 2-2. 

Numerical estimations of avoided methane emissions from anaerobic decomposition of BWW disposed 

at the dump were made using the model “Calculation of CO2-equivalent emission reductions from 

biomass prevented from stockpiling or taken from stockpiles” developed by “BTG biomass technology 

group B.V.” for the World Bank [R6] (See Annex 2-3). The model is built on the First Order Decay 

method with experimental specification of a number of parameters for waste wood dumps. 

The baseline emissions of CH4 from decomposition of a larger quantity of BWW at the dump compared 

with the project scenario during the year y are determined as follows: 
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(E.4-3) 

where 
xdumpBWW , is the reduction of BWW disposal to the dump as a result of the project (the amount 

of fresh biomass utilized) during the year  x, t; 

,lignin BWWw  is the lignin fraction of C for the BWW; 

BWWk is the decomposition rate constant for the BWW, year
 -1

;  

db

BWWC  is the organic carbon content in the BWW on dry basis, %;   

BWWW  is the moisture content of BWW, %;  

a  is the conversion factor from kg carbon to landfill gas quantity, m
3
/kg carbon;  

  is the generation factor; 
 

  is the percentage of the stockpile under aerobic conditions, %;
 

OX  is the methane oxidation factor; 
 

mV  is the methane concentration biogas,  %;  
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4CH  is the density of methane, kg/m
3
;  

4CHGWP  is the global warming potential of methane, t CO2e/t CH4;   

y  is the year for which to calculate the CO2-equivalent reduction, year; 

x  is the year in which fresh biomass is utilized instead of stockpiled, year. 

The following input values for estimation of methane emission reductions are allowed to be changed (or 

accepted on default) in this model: 

1. Amount of fresh biomass utilized. Annual data on reduction of BWW disposal to the dump as a 

result of the project (
xdumpBWW , ) for the period till 2012 were put into the model  

See Section B.1, Table B.1-4; 

2. Lignin fraction of C. The recommended default value was adopted:
,lignin BWWw = 0.25; 

3.  Decomposition rate constant. The recommended default value was adopted:
 BWWk = 

ln(1/2)/15 = 0.046 year
-1

, where 15 is the recommended default value for half-life of wood, 

years;  

4. Organic carbon content on dry basis. It is proposed to adopt the following default value for 

BWW db

BWWC
 
= 53.6%; we adopted a more conservative value: db

BWWC  = 50%; 

5. Moisture content. It is proposed to adopt the following default value for BWW: 50%; we adopted 

a more conservative value: BWWW = 60%;  

6. Conversion factor from kg carbon to landfill gas quantity. The adopted recommended default 

value: a  = 22.4/12 = 1.87 m
3
/kg carbon, where 22.4 is the molar volume of gas at normal 

conditions, l/mol; 12 is the molar mass of C, g/mol; 

7. Generation factor. The recommended default value was adopted:   = 0.77; 

8. Percentage of the stockpile under aerobic conditions. The recommended default value was 

adopted:   = 10%; 

9.  Methane oxidation factor. The recommended default value was adopted: 
OX  = 0.10; 

10. Methane concentration biogas. The recommended default value was adopted: 
mV  = 60%; 

11. Density of methane. The adopted value: 4CH  = 16/22.4 = 0.714 kg/m
3
, where 16 is the molar 

mass of CH4, g/mol; 

12. Global warning potential of methane. The recommended default value was adopted:  

4CHGWP  = 21 t CO2e/t CH4; 

13. Year for which to calculate the CO2-equivalent reduction. y = 2008-2012;  

14. Year in which fresh biomass is utilized instead of stockpiled. We took the first complete year of 

operation of the reconstructed KM boiler No.1, when the amount of BWW utilized under the 

project exceeded the amount of BWW utilized under the baseline:  x = 2003-2012. 

The results of baseline emission calculations are given in Table E.4-1 and Annex 2-3. 
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Table E.4-1. The baseline GHG emissions, t СО2e  

Name  
Reporting years 

2008-2012 
2008 2009 2010 2011 2012 

CO2 from combustion of larger quantities of 

coal at UI CHPP as compared with the project 

scenario    

88 091 91 038 91 038 91 038 91 038 452 243 

CH4 from decomposition of larger quantities 

of  BWW at the dump as compared with the 

project scenario    

40 664 45 999 51 093 55 957 60 602 254 314 

Total baseline emissions of GHG 128 755 137 037 142 131 146 995 151 640 706 557 

 

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

Table E.5-1. The estimated emission reductions, tСО2e. 

Name  
Reporting years 

2008-2012 
2008 2009 2010 2011 2012 

Total reduction of GHG emissions   109 746 117 911 123 245 128 384 133 303 612 590 

 

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

 

Year   

Estimated project 

emissions  

(tCO2e) 

Estimated leakages 

(tCO2e) 

Estimated baseline 

emissions (tCO2e) 

Estimated emission 

reductions  

(tCO2e) 

2008 0 19 008 128 755 109 746 

2009 0 19 126 137 037 117 911 

2010 0 18 886 142 131 123 245 

2011 0 18 611 146 995 128 384 

2012 0 18 336 151 640 133 303 

Total (tCO2e) 0 93 967 706 557 612 590 
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SECTION F. Environmental impacts 

 

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

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

Reconstruction of KM boiler No.1 includes upgrade of the existing BWW combustion process to a more 

advanced fluidized bed combustion. The implementation of the project will make it possible to combust 

larger quantities of BWW and to reduce their disposal to the dump, which in its turn will prevent 

methane emissions from anaerobic decomposition of biomass.  On the whole, the research undertaken 

within the framework of Environmental Protection Section [R10] and also regular inspections of 

performance efficiency of the gas cleaning equipment show that the project leads to reduction of 

pollutant emissions and improves the environmental situation in the region.      

Emissions into the atmosphere  

Prior to the reconstruction of KM boiler No.1, flue gases containing pollutants had been treated in BZU-

200 multicyclone. The efficiency of collection of solid particles was71%. The project envisages 

replacement of the gas-cleaning equipment, including cyclones which ate to be replaced with new BZU-

250 cyclones with the collection efficiency of 95.5%. 

The increase of BWW utilization and modernization of the flue gas cleaning system helped to keep 

within the specified limits of maximum permissible emissions, reduce the gross pollutant emissions from 

non-organized sources, and eliminate the need of setting up or creating any new non-organized emission 

sources (See Table F.1-1.). 

Table F.1-1. Pollutant emissions from KM boiler No.1 before and after implementation of the 

project, g/s (according to the data of multicyclon performance efficiency tests) 

Name  Before the project After the project  Emission reductions  

Nitrogen oxides 3.21 1.52 -1.69 

Sulphur dioxide  0.20 0.03 -0.17 

Carbon oxide 30.63 7.98 -22.65 

Wood dust  7.38 9.03 1.65 

Total: 41.42 18.56 -22.86 

Setting up of two-stage low-temperature combustion of BWW created favourable conditions for 

significant limitation of thermal NOx generation. This process was facilitated by reducing conditions of 

the first combustion stage (furnace extension) and by relatively low flame temperatures of the second 

stage (boiler furnace).    

Furthermore the project allows to reduce coal combustion at UI CHPP. This results in reducing 

emissions of GHG, and emissions of most other pollutants produced from coal combustion as well.   

Table F.1-2 shows calculation data on the variation of pollutant emissions as a result of the project 

implementation. The calculations were made in accordance with RD 34.02.305-98 “The Methodology 

for Calculation of Gross Pollutant Emissions from TPP Boilers”, developed by JSC “VTI”, approved by 

RAO “UES of Russia”. 

As a result of the project the coal consumption at Ust-Ilimsk CHPP will reduce by an average of 49.3 

thousand tonnes. The emissions of sulphur dioxide reduce by 443.6 t/year, carbon oxide – by 182.7 

t/year, nitrogen oxides (calculated as nitrogen dioxide) – by 197.9 t/year, and suspended particles – by 

374.6 t/year. The overall reduction of gross pollutant emissions to the atmosphere will amount to 

1198.8 t/year. 

Furthermore, the disposal of coal ash to the ash disposal site will reduce as well. 
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Table F.1-2. Variation of pollutant emissions at UI CHPP, t/year   

Pollutant emissions Emission reductions 

Suspended particles -374.6 

Sulphur dioxide (SO2) -443.6 

Nitrogen oxides calculated as nitrogen dioxide (NO2) -197.9 

Carbon oxide (СО) -182.7 

Total emissions  -1198.8 

Water  

No new effluents generation sources are planned in the utilizing boiler house. Only the volume of 

effluents falling under the “industrial non-polluted” category will increase by 14 thousand m
3
/year. The 

effluents from the hydraulic ash handling system (in the ash lagoon), domestic wastewater and rainfall 

run-off will not change and will remain at the level of 1658, 559 and 1992 thousand m
3
/year respectively. 

The quality of the effluents will not change. 

Relatively clean and rainfall wastewater will be delivered by the sewerage system to the main collector 

and then discharged to the river Kamytov. The quality of the water is monitored by the analytical 

laboratory of UI PPM. 

Domestic wastewater is delivered to the mechanical and biological treatment facilities. Ash containing 

effluents are delivered by pressure to the ash settlement lagoon and the clarified water is returned to the 

production process.   

Wastes  

The ash from BWW combustion and used sand (8250 t/year) will be delivered by the hydraulic ash 

handling system to the ash disposal site of UI CHPP.   

BWW disposal to the dump will reduce by an average of 102 thousand t/year. 

Environmental monitoring  

Environmental pollution (atmospheric air, water resources) will continue to be monitored in accordance 

with the schedule approved by the Chief Engineer and agreed with the supervisory authorities. 

Environmental effects of the project 

The most significant environmental effect of the project is the environmental improvement in the town of 

Ust-Ilimsk due to reduction of pollutant emissions into the atmosphere.   

No less important effect is the reduction of natural fuel consumption (at UI CHPP) and the respective 

reduction of GHG emissions, which will contribute to the performance by the Russian Federation of its 

commitments related to energy efficiency improvement and GHG emission reductions (СО2). GHG 

emission reduction units generated by the project will amount to around 122.5 thousand tСО2 per year. 

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: 

The project does not have any significant impact upon the environment, which is confirmed by the 

opinion of the State Environmental Expertise of the Main Office of the Russian Ministry of Natural 

Resources in the Irkutsk Region ref. No. 355 dated 15.11.2001.  

Furthermore, the project leads to reduction of pollutant emissions, solid wastes generation, fuel 

consumption and GHG emissions. 
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SECTION G. Stakeholders’ comments 

 

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

The comments from the local and federal authorities were received in the form of positive opinions of 

state expertise of the project activity and project implementation permits. 

The project has the following permits and positive expert opinions: 

– Opinion of the State Environmental Expertise of the Main Office of the Russian Ministry of 

Natural Resources in the Irkutsk Region ref. No. 355 dated 15.11.2001; 

– Decision of the Irkutsk Region District Authority of the State Committee for Industrial and 

Mining Safety Supervision (Gosgortekhnadzor) of Russia regarding the compliance of the results 

of the industrial safety appraisal (concerning the permit to operate the reconstructed KM boiler 

No.1) with the requirements and regarding its approval ref. No.37-TU-01971-2002 dated 

05.12.2002 г. 

The state expert examinations confirmed that the design documentation complies with the industrial 

safety requirements and can be applied in production.  

No public hearings were held, because it is not required for this type of projects. However the project 

activity was widely discussed in the plant’s newspaper “Vestnik Ulimskogo LPK”. Only positive 

feedback was received from the employees of the PPM. 

 

 



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 

 

Joint Implementation Supervisory Committee  page 57 

 

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

 

REFERENCES 
 

[R1] Decision 9/CMP.1. Guidelines for the implementation of Article 6 of the Kyoto Protocol. 

FCCC/KP/CMP/2005/8/Add.2. March 30, 2006. 

[R2] B.V.Sazanov, V.I.Sitas. Thermal energy systems of industrial enterprises. M.: Energoatomizdat, 

1990.   

[R3] E.Y.Sokolov. “Cogeneration-Based District Heating and Heat Networks”, MEI, 2001.  

[R4] V.Y.Ryzhkin. Thermal power plants.  – М.: Energoatomizdat, 1987. 

[R5] Reference Book on Heat Engineering. Volume 2. Energy, Moscow, 1976. 

[R6] Methane and Nitrogen Oxide Emissions from Biomass Waste Stockpiles, PCFplus Research, 

World Bank, August 2002.   

[R7] Operational Guidelines for Project Design Documents of Joint Implementation Projects. Vol.1. 

General Guidelines./ Version 2.3. Ministry of Economic Affair of the Netherlands. May 2004.  

[R8] 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Volume 2, Energy. 

[R9] Reconstruction of the Utilizing Boiler House of “PA Ust Ilimsk Pulp and Paper Mill”. Detailed 

Design. Subject to approval. Volume I. Executive Summary. Saint-Petersburg.  2000. 

[R10] Reconstruction of the Utilizing Boiler House of “PA Ust Ilimsk Pulp and Paper Mill”. Detailed 

Design. Subject to approval. Volume 4. Environmental Protection. Saint-Petersburg 2000. 

[R11] Reconstruction of the Utilizing Boiler House of “PA Ust Ilimsk Pulp and Paper Mill”. Detailed 

Design. Subject to approval. Volume 5. Book 1. Summary Estimated Expenditures. Saint-

Petersburg 2000. 

[R12] Certificate of acceptance of the completed  project facility by the acceptance committee dated 

April 22, 2003.  

 

 

 



JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 

 

Joint Implementation Supervisory Committee  page 58 

 

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

 

Annex 1 

 

CONTACT INFORMATION ON PROJECT PARTICIPANTS 

 

Organisation: Open Joint Stock Company “Ilim Group” 

Street/P.O.Box: Marat 

Building: 17 

City: Saint-Petersburg  

State/Region:  

Postal code: 191025 

Country: Russia  

Phone: +7 (812) 718 60 50 

Fax: +7 (812) 718 60 06 

E-mail: office@ilimgroup.ru 

URL: www.ilimgroup.ru 

Represented by:  

Title: Director for Labour Protection and Environment  

Salutation: Mr. 

Last name: Andreev 

Middle name:  

First name: Andrey 

Department:  

Phone (direct):  

Fax (direct):  

Mobile: +7 921 993 00 40 

Personal e-mail: andrey.andreev@ilimgroup.ru  
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Annex 2 

BASELINE INFORMATION 

Annex 2-1. Actual performance parameters of the utilizing boiler house and THPP for the period of 1999-2008 (enterprise’s data) 

Parameter  Unit  
Years 

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Total fuel consumption by KМ-75-40 boilers 

BWW t -* 362 364 316 339 383 414 637 866 598 413 612 813 703 020 701 692 672 296 

Heavy fuel oil t 4 305 3 178 5 534 2 973 4 187 8 716 9 525 7 567 1 393 4 927 

Pitch  t -* 610 1 026 743 2 355 7 036 5 878 801 177 717 

Tall oil t -* 0 125 103 561 438 3 733 8 853 7 692 16 817 

Production of steam by KM-75-40 boilers   

No.1 t 136 568 105 505 41 949 8 103 561 131 504 548 600 368 527 832 527 093 505 066 

No.2 t 150 088 142 124 204 671 225 714 195 503 263 897 242 413 271 585 261 774 279 054 

No.3 t 168 658 178 586 140 428 203 913 236 237 264 539 203 789 271 238 246 199 255 635 

No.4 t 169 622 163 907 121 586 164 449 221 672 263 762 298 019 309 114 300 828 291 473 

No.5 t 166 072 148 176 148 384 185 831 252 037 200 260 197 009 299 205 246 708 291 173 

Total by the five boilers  t 791 008 738 298 657 018 788 010 1 466 580 1 497 006 1 541 598 1 678 974 1 582 602 1 622 401 

Heavy fuel oil consumption by KМ-75-40 boilers 

No.1 t 964 605 338 186 754 1 652 2 017 1 380 496 681 

No.2 t 955 551 1 426 730 911 1 779 1 814 1 648 238 1 189 

No.3 t 999 617 1 405 713 905 1 628 1 790 1 562 243 1 148 

No.4 t 427 747 1 075 702 764 1 845 2 216 1 487 276 941 

No.5 t 960 658 1 290 642 853 1 812 1 688 1 490 140 968 

Total by the five boilers  t 4 305 3 178 5 534 2 973 4 187 8 716 9 525 7 567 1 393 4 927 

Data on energy production and supply at the THPP 

Steam production by BLRBs GJ -* 10 123 860 9 517 687 9 812 842 11 229 513 11 623 887 12 278 235 12 526 595 14 182 868 13 561 890 

Steam production by KM 

boilers GJ 
-* 2 238 667 1 936 563 2 308 234 4 362 398 4 492 454 4 646 096 5 079 375 4 851 636 4 990 268 

Total steam production by 

boilers of the THPP 
GJ -* 12 362 528 11 454 250 12 121 076 15 591 911 16 116 341 16 924 331 17 605 971 19 034 504 18 552 157 

Electricity supply from the 

THPP MWh 
338 724 455 123 426 978 496 360 705 258 776 802 1 273 309 1 319 960 1 356 990 1 302 752 

Heat supply from the THPP GJ 7 989 960 8 547 961 8 258 372 8 737 436 11 350 367 11 897 687 12 184 894 12 370 751 13 395 754 13 127 212 

-* no data available            
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Annex 2-2. Selection of the emission factor for coal combustion at Ust-Ilimsk CHPP   

Ust-Ilimsk CHPP is firing two grades of coal
16

, their characteristics
17

 are shown in the table below. 

Characteristics of fuel combusted at Ust-Ilimsk CHPP  

Parameter  Designation  Unit  

Irsha-Borodinsky 

coal (Kansko-

Achinsky coal field)  

Zheronsky coal 

(Tungussky coal 

field)  

Net calorific value on as-

received basis CoalNCV  

kcal/kg 3 650 4 430  

MJ/kg 15.28 18.55  

Ash content on dry basis  dA  % 11 24 

Moisture content on as-

received basis   
r

tW  % 33 18 

Carbon content on dry 

ash-free basis   
dafC  % 71.5 80.3 

GHG emission factors for fuel combustion, in general case, account for emissions of CO2, CH4 and N2O. 

However the contribution of CH4 and N2O to the total amount of GHG emissions from fuel combustion 

are negligibly small (considering their Globing Warming Potentials), therefore they are neglected in our 

calculations.   

The coalCOEF ,2  factor shall be determined on the basis of the data available. The CO2 emission factors 

directly depend on the carbon content of a fuel and can be calculated as follows, kg/GJ: 

CcoalCO KEF 
12

44
,2  (A.2-1) 

where CK  is the factor of carbon content per energy unit of fuel on as-received basis, kg C/GJ; 

Coal

r

C
NCV

C
K 10 , (A.2-2) 

where CoalNCV is the net calorific value of fuel on as-received basis, MJ/kg. 

 
rC is the carbon content of fuel on as-received basis, %,  

100

100 r

t

r
dafr WA

CC


  (A.2-3) 

where 
r

tW is the moisture content of fuel on as-received basis, %; 

dafC is the carbon content of fuel on dry ash-free basis, %; 

 
rA  is the ash content of fuel on as-received basis, %; 

                                                      

16
 http://www.irkutskenergo.ru/qa/968.2.html 

17
 According to the Reference Book Energy Fuel of the USSR, M. Energoatomizdat, 1991.   
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100

100 r

tdr W
AA


  (A.2-4) 

where 
dA  is the ash content of fuel on dry basis, %. 

The calculation results are given in the table below.   

Emission factor of coal grades combusted at Ust-Ilimsk CHPP  

Emission factor  Unit  
Irsha-Borodinsky coal (Kansko-

Achinsky coal field)  

Zheronsky coal (Tungussky coal 

field)  

coalCOEF ,2
 kgCO2/GJ 102.31 98.92 

Since the ratio of these coal grades is not known for each year of the crediting period, therefore for 

conservative reasons we assumed the minimum emission factor of 98.92 kg CO2/GJ for the entire period 

of 2008-2012.   
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Annex 2-3. Calculation of methane emissions from anaerobic decomposition of BWW at the dump  
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Annex 2-4. Calculation of main economic indicators of the project for the two implementation options 

Input data

Parameter Unit Value

USD exchange rate RUR/USD 28,00

Heat (purchased) RUR/Gcal 79,20

Electricity (purchased) RUR/MWh 150

Discount rate % 20

Price of early reductions USD/tCО2e 2,0

Price of ERU USD/tCО2e 10,0

Reduction of energy consumption from outside

Parameter Unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

GJ -459 227 650 119 650 119 521 635 711 942 560 984 596 928 551 339 569 784 569 784 569 784 569 784 569 784 569 784 569 784 569 784 569 784 569 784 569 784 569 784

Gcal -109 679 155 271 155 271 124 584 170 036 133 982 142 567 131 679 136 084 136 084 136 084 136 084 136 084 136 084 136 084 136 084 136 084 136 084 136 084 136 084

Reduction of purchased electric energy MWh -5 671 9 648 9 648 8 134 17 769 14 296 14 442 13 068 13 936 13 936 13 936 13 936 13 936 13 936 13 936 13 936 13 936 13 936 13 936 13 936

Prices of feedstock and resources

Parameter Unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Heat (purchased) USD/Gcal 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83 2,83

Electricity (purchased) USD/MWh 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36 5,36

Total income from the project implementation

Parameter Unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Reduction of costs for heat energy purchase 1000 USD -310 439 439 352 481 379 403 372 385 385 385 385 385 385 385 385 385 385 385 385

Reduction of costs for electric energy purchase 1000 USD -30 52 52 44 95 77 77 70 75 75 75 75 75 75 75 75 75 75 75 75

Итого снижение затрат 1000 USD -341 491 491 396 576 456 481 442 460 460 460 460 460 460 460 460 460 460 460 460

Capital investments

Parameter Unit 2001

Capital expenditure 1000 USD -2 943,80

Depreciation

Parameter Unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Depreciation charges 1000 USD -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94 -154,94

Value of fixed assets 1000 USD 2 788,86 2 633,93 2 478,99 2 324,05 2 169,12 2 014,18 1 859,24 1 704,31 1 549,37 1 394,43 1 239,49 1 084,56 929,62 774,68 619,75 464,81 309,87 154,94 0,00

Taxes

Parameter Unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Property tax 1000 USD -51,59 -48,81 -46,02 -43,23 -40,44 -37,65 -34,86 -32,07 -29,28 -26,49 -23,71 -20,92 -18,13 -15,34 -12,55 -9,76 -6,97 -4,18 -1,39

Income tax 1000 USD -135,64 -134,66 -100,47 -162,55 -119,37 -127,17 -112,84 -117,85 -116,87 -115,90 -114,92 -113,95 -112,97 -111,99 -111,02 -110,04 -109,07 -108,09 -107,11

Economic parameters without selling GHG emission reductions 

Parameter Unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Net cash flow 1000 USD -3 284,41 303,65 307,41 249,49 370,37 295,75 315,81 294,77 309,66 313,42 317,19 320,95 324,72 328,48 332,25 336,01 339,78 343,54 347,31 351,07

Accumulative cash flow 1000 USD -3 284,41 -2 980,77 -2 673,35 -2 423,87 -2 053,50 -1 757,75 -1 441,94 -1 147,17 -837,51 -524,09 -206,90 114,05 438,77 767,25 1 099,50 1 435,51 1 775,29 2 118,83 2 466,14 2 817,21

NPV 1000 USD -1 788

IRR % 6,91%

Economic parameters with selling GHG emission reductions

Parameter Unit 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Amount of ERUs tCO2e 84 927 84 927 76 363 111 850 99 623 110 171 109 746 117 911 123 245 128 384 133 303

Net cash flow 1000 USD -3 284,41 473,50 477,27 402,21 594,07 495,00 536,15 1 392,24 1 488,76 1 545,88 1 601,03 1 653,99 324,72 328,48 332,25 336,01 339,78 343,54 347,31 351,07

Accumulative cash flow 1000 USD -3 284,41 -2 810,91 -2 333,65 -1 931,43 -1 337,36 -842,36 -306,21 1 086,02 2 574,79 4 120,66 5 721,69 7 375,68 7 700,39 8 028,88 8 361,12 8 697,14 9 036,91 9 380,45 9 727,76 10 078,83

NPV 1000 USD 28

IRR % 20,16%

Reduction of purchased heat energy
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Annex 2-5. Applicability of СО2 emission factors for grid electricity recommended by “Operational 

Guidelines for Project Design Documents of Joint Implementation Projects” [R7] for calculation of 

the project leakages 

To justify the appropriateness of the emission factors for grid electricity applied in the PDD we are 

basing on the annual reports of Irkutskenergo for the years 2007
18

 and 2008
19

, which say, inter alia: 

“2007 was the first year of operation of the unified model of wholesale and retail markets for electricity 

and power approved by the Regulations of the Russian Government No. 529 and No.530 (respectively) 

dated August 31, 2006…” 

Under the existing conditions OJSC “Irkutskenergo” was selling its total volume of power generation 

and was purchasing in the market the total volume of its own consumptionò.   

“Since 2008 OJSC “Irkutskenergo” for the first time started to sell its total volume of electricity and 

capacity generation to the wholesale market in view of assigning the status of “provider of last resort” to 

LLC “Irkutsk Energy Sale Company”, which in its turn acquired the right to purchase electricity and 

power in the wholesale market…” 

“Since 01.01.2008 OJSC “Irkutskenergo” assigned the functions of the “provider of last resort” to LLC  

“Irkutsk Energy Sale Company”. The consolidated budgeted balance of production and supply of 

electricity and power within the framework of the Unified Energy System of Russia for 2009 approves  

the factor of electricity purchase by the sale company from the Wholesale Market for Electricity and 

Power …” 

In other words the responsibility for energy supply now rests with LLC “Irkutsk Energy Sale Company” 

which has been entitled to purchase electricity and power in the wholesale market. The purpose of the 

reform was to liberalize the electricity  market: the one who has the cheapest energy will have more 

buyers.  Therefore, making up for the “falling out capacities” is no longer the task of Irkutskenergo but of 

Irkutsk Energy Sale Company, which may act as it wishes in different ways. For example, it can use the 

electricity and power purchased from Irkutskenergo to meet the demand within the Irkutsk region itself 

and only then sell the surplus to the outside the region. This would be logical. Since costs of electricity 

transportation over the territory of Irkutsk Energy Sale Company’s region are knowingly lower than 

delivery of electricity to the Urals (from the Urals) or to the Center (from the Center). Proceeding from 

this it would be reasonable to assume that the falling out capacities are covered by electricity generation 

outside the Irkutsk region, because reduction of electricity generation in Irkutskenergo results in 

reduction of electricity export outside of the Irkutsk region.   

Give it in other words, we do not assert that undergeneration of power by Irkutskenergo caused by the 

project is covered by power flows from outside of the region. But we assume with a sufficient degree of 

assurance that these falling-out capacities are covered by redistribution of power generated by 

Irkutskenergo and that therefore electricity supply to outside of the region reduces. And this means that 

we have the right to attribute leakages resulting from the project implementation to the entire UES of 

Russia on the whole and not to apply specific emission factors for Irkutskenergo. Irkutskenergo will 

generate just as much energy as is permitted by its capacities and wholesale prices. That’s what the 

market is for! Where exactly the electricity is generated – either at HPP or at TPP in this case is 

irrelevant, there is a single purchase price for electricity in the market. Thus the use of recommended 

[R7] GHG emission factors for grid electricity is justified. 

Appropriateness and conservatism of using these emission factors are also confirmed by the estimation of 

the weighted average GHG emission factor for electricity generation by Irkutskenergo. 

According to the data presented in Irkutskenero’s annual report for 2008, electricity generation at HPP 

amounted to 44.149 million MW*h (73.3%), and at TPP – 16.061 million MW*h (26.7%). 

                                                      

18
  http://www.irkutskenergo.ru/gi/2524 

19
 http://www.irkutskenergo.ru/gi/4018 
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GHG emission factor for hydropower is zero.    

Let us assume that all TPPs of Irkutskenergo are coal-fired (98 kg СО2e/GJ or, if all fuel consumption is 

attributed to electricity generation - 353 kg СО2e/MW*h. With allowance for electricity generation 

efficiency, which is conservatively assumed at 30%, the emission factor is 1177 kg СО2e/MW*h). 

Then the weighted average emission factor will amount to: 

 314
1

1177267.00733.0



EF  kg СО2e/MW*h. 

However following the conservative approach, the estimation of GHG emission reductions in the PDD 

uses GHG emission factors for grid electricity assumed at the recommended level [R7].   
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Annex 3 

MONITORING PLAN 

Information on the meters used for monitoring of GHG emission reductions  

Parameter  Mark and type  Serial number  
Measurement 

range  
Unit   

Error, accuracy 

class 

Last check 

(calibration)  

date 

Steam production KM-1 Flow meter  22 DD Metran 66211 0-160 kPa 0.5 08.09.2008 

Fuel oil consumption KM-1 Flow meter 22 DD Metran 69996 0-2500 kgf/m
2
 1.0 07.11.2007 

Steam production KM-2 
Flow meter  

22 DD Sapfir 19811 0-1 kgf/m
2
 1.0 28.01.2008 

Steam production KM-3 Flow meter  22 DD Metran 53863 0-10000 kgf/m
2
 1.0 28.01.2008 

Steam production KM-4 Flow meter  22MDD 155214 0-1 kgf/m
2
 1.0 30.01.2009 

Steam production KM-5 
Flow meter  

22MDD 216183 0-100 kPa 0.5 04.02.2008 

Steam production BLRB-1 Flow meter  EJA 705684 0-1.6 kgf/m
2
 0.5 21.10.2008 

Steam production BLRB-2 Flow meter  EJA 705692 0-1.6 kgf/m
2
 0.5 26.08.2008 

Steam production BLRB-3 Flow meter  EDR-71 11694 0-15000 kgf/m
2
 1.0 22.05.2008 

Electricity supply from the 

THPP, BUSBAR-1 

Electric 

meters  

SRChU-I673М 601887 3х100В  3х5А - 1.0 30.09.2008 

SAZU-И681 574727 3х100В  3х5А - 1.0 07.06.2008 

Electricity supply from the 

THPP, BUSBAR-2 

Electric 

meters 

SRChU-I673М 176458 3х100В  3х5А - 2.0 13.02.2007 

SAZU-670M 11300 3х100В  3х5А - 2.0 10.07.2008 

Heat supply from the THPP 
Flow meter MPE-mi 1097 0-25 kgf/m

2
 1.0 13.12.2007 

Flow meter 22DD Sapfir 53865 0-6300 kgf/m
2
 1.0 11.05.2007 
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Annex 4 

KМ-75-40 BOILER UNIT BEFORE RECONSTRUCTION  

 
1 – air blast underneath the mechanical grate, 2 – mechanical chain grate, 3 – air 

blast underneath sloping stationary grate, 

4 – sloping grate,5 – furnace extension, 6 – waterwall tubes that separate furnace 

extension from furnace, 7 – furnace, 

8 – steam superheater, 9 – shot-blast cleaning, 10 – water economizer, 

11 – air preheater 

 

Bark feeding 
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Annex 5 

THE SCOPE OF RECONSTRUCTION OF KМ-75-40 BOILER NO.1  

In the course of reconstruction: 

– The following is to be dismantled: furnace extension with boiler grates, sloping grate, sloping 

bottom of the boiler, the existing multicyclones, induced draft fan, gas ducts and pipes of the 

boilers within the boiler reconstruction boundaries; 

– The following is to be erected: air-distributing grate with a manifold system, gas-tight waterwall 

surfaces and furnace extension casing, burners of GM-4.5 type are installed in the furnace 

extension. Downcomers and steam tubes are connected to the headers of the front and side 

waterwalls; 

– Bark discharge hoppers with two-blade discharge devices are to be installed.  The drives of the 

travelling floor of the bark bunkers are replaced and variable speed electric motors are installed; 

– New metal servicing platforms are installed in front of the boiler furnace and a platform with a 

service bunker for sand is mounted above the fluidized bed furnace extension; 

– Details of front waterwall and details of screen tube arrangement are to be mounted in the boiler 

furnace. Secondary blast air pipes with nozzles are to be installed in the sloping bottoms; 

– A system for removal of large fractions from the furnace extension and a system for removal of 

sand from the sloping bottoms are to be mounted; 

– A high-pressure hot-blast fan with air supply pipes and an induced draft fan with gas ducts are to 

be mounted. The forced draft fan (the existing one) is to be preserved; 

– The following is subject to reconstruction: the feed unit of the boiler, the systems of gas-air ducts 

and fuel oil lines within the boiler reconstruction boundaries; 

– Separate details of the steam-water tube system of the boiler are to be replaced; 

– Gas cleaning equipment is to be installed; 

– The boiler unit is to be fitted with new instrumentation and automated control systems, and alarm 

and control systems (APCS); 

– Sand feeding devices are to be mounted for the fluidized bed furnace; 

– Pressurized air feed piping, fuel oil feed piping, ash and slag sluicing pipes and steam feed pipes 

to control the fluidized bed temperature are to be either reconstructed or newly erected. 

 


