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Executive Summary

There are three main barriers to achieving HCFC phase-out and developing long term strategies to minimize the climate impact of alternative technologies in the foam and refrigeration and air conditioning sectors; 

i) insufficient institutional capacity 

ii) lack of knowledge of and local availability of suitable alternative technologies 

iii) Insufficient market drivers for environmentally friendly equipment and products 

This project represents the first comprehensive international effort to consider the entire scope of work required to achieve HCFC phase-out and minimise climate impact taking into consideration both the Montreal and Kyoto Protocols as well as National environmental policy and targets. The project is made up of a number of key work streams:

1. Building institutional capacity 

2. HFC and HCFC alternative life cycle performance analysis

3. Phase out of HCFC consumption in the  Foam and Refrigeration sectors

4. Strategy for ODS destruction facility and supporting recovery network

5. Stimulating market growth for energy efficient refrigeration and air conditioning equipment. 

6. Technology Transfer

7. Feasibility study to determine the best and most integrated strategy for dealing with HCFC production closure. 

8. Project management, monitoring and evaluation (5years)

The project aims to achieve indirect GHG emissions reduction through reduced electricity consumption in the commercial and industrial refrigeration sectors, of approximately 10 MMT CO2 in 5 years.

The integrated approach put forward in this proposal is to use additional funding from the GEF climate area to stimulate a secondary intervention around the design of refrigeration and air-conditioning equipment which specifically delivers a step change in the energy efficiency of equipment being produced in the Russian Federation. 

The work streams 3 and 5 respond specifically to the Strategic Programme on Technology Transfer and Climate change. In this programme HCFC phase-out technology for refrigeration and air-conditioning equipment manufacture will be determined through an innovative life cycle analysis approach (component 2) which will highlight the longer term benefits to users of low GWP energy efficient equipment. 

The rationale for this project component is to take advantage of the redesign and conversions required to phase-out HCFCs and at the same provide the technical assistance and technology transfer required to enhance the energy efficiency of the equipment design. This additional redesign activity will necessitate additional tooling and component modifications and hence will involve additional costs; however, the costs will be lower than if this was the only aspect of the redesign being undertaken. 

This programme also complements and enhances the effectiveness of the EEDAL 2009 programme, by providing market proof points of equipment manufactured within the Russian Federation, without which there would be a serious risk that when testing and labelling of equipment is introduced only imported equipment would meet the highest standards.

An interesting special feature of this project is the way in which it will attempt to provide practical solutions which bridge the gap between energy efficiency policy which is essentially a demand side issue and climate policy which is general a supply led strategy. The project will demonstrate the contribution of energy efficient products to climate policy and relationship between market forces and demand side energy efficiency incentives.

For the counterparts and industry as a whole there is a dual incentive attached to participating in the programme. Firstly, there is the opportunity to offset, at least partially, the cost of HCFC phase-out and the potential equipment and process upgrades that facilitates. Secondly, there is the potential to gain early access to a market demand for energy efficient equipment, being stimulated by increasing energy prices and awareness programmes such as EEDAL. The programme also supports the draft federal law on Energy Efficiency which aims to achieve a 40% reduction in Russia’s GDP energy intensity by 2020 compared to 2007 consumption levels.

The primary objective is the direct phase-out 600 ODP Tonnes of HCFCs in the foam and refrigeration manufacturing sectors in the Russian Federation to meet the 2015 Montreal Protocol target. 

The direct GHG emissions reduction resulting from the phase-out of HCFCs will be approximately 15.6 MMT CO2. This is the estimated reduction through HCFC phase-out achieved through investment and through replication to meet the obligatory Montreal Protocol phase-out target.
The secondary objective of the project is to introduce more energy efficient designs, through technology transfer, during the conversion of refrigeration and air conditioning manufacturing facilities. 

During the preparation of the PIF and the Full Size project, the project team has held discussions with a range of potential project counterparts at the enterprise and institutional level in the Russian Federation. Preliminary discussions have also been held with potential international suppliers of technology and know-how transfer. The project document includes a number of sub-projects based on the data obtained from these organisations, which are considered to be representative of the focal areas of the project. The selection of project counterparts will be confirmed on project commencement. 
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SECTION A CONTEXT
Background

The Russian Federation as a legal successor of the former Soviet Union is a party to the Vienna Convention for Protection of the Ozone Layer (hereinafter referred to as the Vienna Convention) and to the Montreal Protocol on Substances that Deplete the Ozone Layer (hereinafter referred to as the Montreal Protocol). In January 1992 Russia ratified the London Amendment to the Montreal Protocol and in December 2005 it ratified the Copenhagen, Montreal and Beijing Amendments to the Montreal Protocol.

Under the Montreal Protocol and London Amendment the Russian Federation was obliged to phase-out the production of the controlled substances listed in the Annexes A and B to the Montreal Protocol by 1 January 1996. In 1995 the Russian Federation requested a delay in the fulfilment of its obligations under the Protocol. Significant phase-out of CFCs and Halons started in December 2000. However a large number of users adopted transitional hydrochlorofluorocarbons (HCFC) based solutions despite these being listed in the Annex C to the Montreal Protocol. This led to a situation where the demand for HCFCs grew considerably and in several foam and refrigeration sectors HCFCs became the default chemicals in use.

Accelerated HCFC phase-out and to this project relevant Executive Committee Decisions

At the 19th Meeting of the Parties to the Montreal Protocol in September 2007 it was agreed to accelerate the phase-out of production and consumption of HCFCs by 10 years as per Decision XIX/6.

For developed countries, HCFC consumption and production was already frozen at 1996 levels and the first stepped reduction to 65% of this level occurred in 2004. The first change in the phase-out schedule occurs in 2010 when consumption will be limited to 25% of 1996 levels versus 35%. This coincides with the phase-out of HCFC-22 in new equipment in 2010.

The second change occurs in 2015 when the Parties have agreed to a scheduled review of the need for further production and/or export of all HCFC refrigerants after 2020 for servicing. Beginning in 2020, all HCFC refrigerants will be phased out for new equipment in developed countries.

Table A.1.1.

	Montreal Protocol

	Year to be Implemented
	% Reduction in Consumption and Production, Using the Cap as a Baseline

	2004
	35.0%

	2010¹
	75.0%

	2015²
	90.0%

	2020
	99.5%³

	2030
	100.0%


Production and consumption of HCFCs in the Russian Federation

Consumption 2001 – 2009

In accordance with the Article 7 “Reporting of data” of the Montreal Protocol the Parties are obliged to provide to the Secretariat (not later than 30 June annually) statistical data on the production, imports and exports of each of the controlled ozone depleting substances for the previous year. The responsibility for preparation of the reports is imposed on the Ministry of Natural Resources and Ecology of the Russian Federation.

In the Russian Federation HCFC-21, HCFC-22, HCFC-141b and HCFC-142b are widely used as refrigerants, foam blowing agents and as process agents for cleaning, degrease and washing.  Production and consumption is dominated by HCFC-22.

HCFC-21

HCFC-21 is produced as a by-product of HCFC-22 production. It is a colourless gas with a slight odour of chloroform. It is used as refrigerant for reaching temperature of about 00С (air-conditioning, water-cooling), propellant, medium for polymerization, as component of solvent blends and feedstock for organofluoric synthesis. In the Russian Federation it is currently used as a component of a number of refrigerant blends.    

Table A.2.1. Production, circulation and consumption of HCFC-21 in the Russian Federation in 2001-2009 (MT)

	Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Production volume
	212.7
	221.2
	195.9
	135.0
	170.0
	210.7
	353.8
	110.0
	89.4

	Used as Feedstock
	0
	2.8
	0
	0
	0
	0.2
	344.8
	110.0
	54.6

	Export
	0
	0
	5.5
	0
	6.8
	1.0
	0
	0
	0

	Import
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Consumption
	212.7
	218.4
	190.4
	135.0
	163.2
	209.5
	9.0
	0
	34.8


HCFC-22 

HCFC-22 is produced in the Russian Federation in accordance with the State standard “Technical requirements OKP 24 1244 0100” GOST. There are currently three production facilities in operation with a combined production capacity of 44,000 MT per year.

Table A.2.2. Production, circulation and consumption of HCFC-22 in the Russian Federation in 2001-2009 (MT)

	Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Production volume
	28,443.0
	21,038.8
	20,826.7
	28,118.2
	20,523.4
	28,998.3
	31,144.4
	30,707.5
	18,742.8

	Used as feedstock
	17,074.1
	18,026.4
	16,312.5
	25,025.7
	17,176.3
	25,096.0
	26,657.7
	26,043.1
	13,512.4

	Export
	139.1
	458.3
	152.8
	41.9
	132.4
	27.4
	53.3
	0
	70.2

	Import
	725.9
	2,552.0
	2,474.4
	2,928.4
	3,201.4
	4,595.5
	7,767.2
	8,021.2
	5,801.0

	Consumption 
	11,955.7
	5,106.1
	6,835.8
	5,979.0
	6,416.1
	8,470.4
	12,200.6
	12,685.6
	10,961.2


HCFC-141b

HCFC-141b is used as solvent or component of solvent blends and it is known as an easily boiling, transparent, colorless liquid. It is commonly used in the Russian Federation as foam-blowing agent. HCFC-141b production of estimated capacity of 2.000 MT/year was set up at JSC “Altaichimprom” (Yarovoe, Altai Region). However, because of high transportation and operational costs this freon production turned out to be uncompetitive and since 2005 it has been halted (this year pilot batch of HCFC-141b in the volume of 14 MT has been produced).  

Table A.2.3. Production, circulation and consumption of HCFC-141b in the Russian Federation in 2001-2009 (MT)

	Years
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Production volume
	0
	0
	0
	0
	14.0
	0
	0
	0
	0

	Used as feedstock
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Export
	0
	0
	0
	0
	0
	4.5
	0.3
	2.5
	0

	Import
	414.2
	5,197.8
	1,692.2
	2,861.9
	1,028.3
	2,796.3
	2,758.7
	3,271.9
	2,842.6

	Consumption
	414.2
	5,197.8
	1,692.2
	2,861.9
	1,042.3
	2,791.8
	2,758.4
	3,269.4
	2,842.6


HCFC-142b

HCFC-142b is used as refrigerant, propellant and foam blowing agent for plastic foam manufacture and as feedstock for organofluoric synthesis. In the Russian Federation HCFC-142b is produced at LLC “Polymer Plant of KCKK” (Kirovo-Chepetsk, Kirov Region), productive capacity up to 2.000 MT/year. Potentially its production can be organized at JSC “Altaichimprom” (Yarovoe, Altai Region), productive capacity up to 500 MT/year.

Table A.2.4. Production, circulation and consumption of HCFC-142b in the Russian Federation in 2001-2009 (MT)

	Years
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Production volume
	824.4
	1,050.5
	1,454.7
	1,622.8
	1,977.8
	1,530.4
	1,024.4
	797.3
	347.9

	Feedstock
	0
	343.2
	382.9
	420.3
	1,524.4
	477.4
	496.5
	452.4
	301.3

	Export
	9.0
	113.0
	23.7
	5.4
	28.2
	8.9
	10.2
	0
	0

	Import
	0
	0
	17.0
	25.4
	51.0
	302.4
	304.4
	829.0
	255.0

	Consumption
	815.4
	820.3
	1,065.1
	1,222.5
	476.2
	1,346.5
	822.1
	1,173.9
	301.6


Table A.2.5. Import and Export of HCFCs in 2001-2009 (MT)

	
	Export / Import of HCFC

	Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	HCFC-21
	0
	0
	5.5
	0
	6.8
	1.0
	0
	0
	0

	
	0
	0
	0
	0
	0
	0
	0
	0
	0

	HCFC-22
	139.1
	458.3
	152.8
	41.9
	132.4
	27.4
	53.3
	0
	70.2

	
	725.9
	2,552.0
	2,474.4
	2,928.4
	3,201.4
	4,595.5
	7,767.2
	8,021.2
	5,801.0

	HCFC-141b
	0
	0
	0
	0
	0
	4.5
	0.3
	2.5
	0

	
	414.2
	5,197.8
	1,692.2
	2,861.9
	1,028.3
	2,796.3
	2,758.7
	3,271.9
	2,842.6

	HCFC-142b
	9.0
	113.0
	23.7
	5.4
	28.2
	8.9
	10.2
	0
	0

	
	0
	0
	17.0
	25.4
	51.0
	302.4
	304.4
	829.0
	255.0

	Total:
	148.1
	571.3
	182.0
	47.3
	167.4
	41.8
	63.8
	2.5
	70.2

	
	1.140,1
	7.749,8
	4.183,6
	5.815,7
	4.280,7
	7.694,2
	10.830,3
	12.122,1
	8.898.6


Analysis of the data for the period over 2001-2009 given in the table, shows two distinct trends i.e. growth of import and reduction of exports. 

HCFC production forecast in the Russian Federation 2020

In the territory of the Russian Federation the ozone depleting substances production listed in the Annex C to the Montreal Protocol is concentrated at the following industrial enterprises: LLC “Polymer Plant of KCKK” (Kirovo-Chepetsk, Kirov Region), JSC “Chimprom” (Volgograd), JSC “Halogen” (Perm) and JSC “Altaichimprom” (Yarovoe, Altai Region). At the latter enterprise facilities for HCFC-141b and HCFC-142b production were set up but they have not been actually used. In June 2008 on the base of JSC “Halogen” and LLC “Polymer Plant of KCKK” were created the JSC “HaloPolymer”, which has consolidated the largest Russian enterprises that specialize in polymer production. 

The rest of the former manufactures of ODS as the result of the conversion to ozone safe technologies implemented in the beginning of the XXI century completely eliminated production of the ODS listed in the Annexes A, B and C to the Montreal Protocol and/or turned into the production of the ozone safe freons (“Kaustic”, Volgograd, “Redkino Pilot Plant”, Redkino, Tver Region and FSUE “RSC “Applied Chemistry”, Saint Petersburg). 

Based on the data shown in the Tables A.2.1. - A.2.4. the volumes of HCFC, included within the framework of the Montreal Protocol into “ODS production” can be calculated. Carrying out these calculations one should subtract from the total volume of HCFC production only substances used as feedstock, which is conditioned by specific character of Russian chemical business (practically the complete lack of facilities for ODS elimination and reclamation, etc). Below presented volumes of HCFC production in terms of the Montreal Protocol.

Table A.2.6. HCFC production in 2001-2009 in the Russian Federation (MT/ODP)

	Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	HCFC-21
	212.7
	218.4
	195.9
	135.0
	170.0
	210.5
	9.0
	0
	34.8

	
	8.5
	8.7
	7.8
	5.4
	6.8
	8.4
	0.4
	0
	1.4

	HCFC -22
	11,368.9
	3.012.4
	4,514.2
	3,092.5
	3,347.1
	3,902.3
	4,486.7
	4,664.4
	5,230.4

	
	625.3
	165.7
	248.3
	170.1
	184.1
	214.6
	246.8
	256.5
	287.7

	HCFC -141b
	0
	0
	0
	0
	14.0
	0
	0
	0
	0

	
	0
	0
	0
	0
	1.5
	0
	0
	0
	0

	HCFC -142b
	824.4
	707.3
	1,071.8
	1,202.5
	453.4
	1,053.0
	527.9
	344.9
	46.6

	
	53.6
	46.0
	69.7
	78.2
	29.5
	68.4
	34.3
	22.4
	3.0

	Total:
	12,406.0
	3,938.1
	5,781.9
	4,430.0
	3,984.5
	5,165.8
	5,023.6
	5,004.0
	5,311.8

	
	684.4
	219.4
	326.8
	256.8
	221.9
	267.6
	281.4
	278.7
	292.1


In order to assess correctly the prospects of the Russian Federation position in compliance with the Beijing Amendment (1999) and Montreal Adjustment (2007) on Substances that Deplete the Ozone Layer it is necessary to calculate the deadline maximum levels of transitional ODS production in accordance with the schedules stated by these documents. The results of the calculation are shown below (see Table A.2.7.).
Table A.2.7. HCFC Consumption in the Russian Federation from 2001 to 2009 (MT/ODP Tonnes)
	Year
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	HCFC-21
	212.7
	218.4
	190.4
	135.0
	163.2
	209.5
	9.0
	0
	34.8

	
	8.5
	8.7
	7.6
	5.4
	6.5
	8.4
	0.4
	0
	1.4

	HCFC-22
	11,955.7
	5,106.1
	6,835.8
	5,979.0
	6,416.1
	8,470.4
	12,200.6
	12,682.2
	10,961.2

	
	657.6
	280.8
	376.0
	328.8
	352.9
	465.9
	671.0
	697.5
	602.9

	HCFC-141b
	414.2
	5,197.8
	1,692.2
	2,861.9
	1,042.3
	2,791.8
	2,758.4
	3,269.4
	2,842.6

	
	45.6
	571.8
	186.1
	314.8
	114.7
	307.1
	303.4
	359.6
	312.7

	HCFC-142b
	815.4
	820.3
	1,065.1
	1,222.5
	476.2
	1,346.5
	822.1
	1,173.9
	301.6

	
	53.0
	53.3
	69.2
	79.5
	31.0
	87.5
	53.4
	76.3
	19.6

	Total:
	12,582.6
	10,522.3
	9,783.5
	10,198.4
	8,097.8
	12,818.2
	15,790.1
	17,120.2
	14,140.2

	
	764.7
	914.6
	638.9
	728.5
	505.1
	868.9
	1,028.2
	1,133.2
	936.6


Table A.2.8. Maximum HCFC consumption levels in the Russian Federation by 31.12.2029

	Maximum level of consumption from 01.01.2004 to 31.12.2009
	CA
	2.597,96

	
	MA
	2.597,96

	Maximum level of consumption from 01.01.2010 to 31.12.2014
	CA
	1.399,95

	
	MA
	999,23

	Maximum level of consumption from 01.01.2015 to 31.12.2019
	CA
	399,69

	
	MA
	399,69

	Maximum level of consumption from 01.01.2020 to 31.12.2029
	CA
	19,98

	
	MA
	19,98

	Maximum level of consumption from 01.01.2030
	CA
	0

	
	MA
	0


Taking into consideration the HCFC maximum production levels established by Copenhagen Amendment and Montreal Adjustment (2007) to the Montreal Protocol the Russian Federation can increase volumes of consumption of these substances up to the permitted level (999.23 ODP Tonnes) in 2009-2010 and then through coordinated import/export corrections (export growth, import decrease) freeze this attained consumption level as a basic level till 2013-2014. Over the period of 01.01.2015-31.12.2019 the consumption will have to be restricted to the limiting level of 399.69 ODP Tonnes that can be achieved through the above mentioned regulating mechanisms without HCFC production being reduced in the Russian Federation. 

Thereby, taking into consideration the existing system of transitional ODS production, export and import; their consumption over the period by 2030 will most probably be implemented in accordance with the following pattern:

· From 01.01.2010 to 31.12.2014 – freezing at the level of 950.0 – 990.0 ODP Tonnes;

· From 01.01.2015 to 31.12.2019 – reduction in the consumption through the package of measures up to the level of 395.0 – 399.0 ODP Tonnes; 

· Commencing from 01.01.2020 – HCFC consumption at the level of 19.5 – 19.9 ODP Tonnes will be to the greatest extent maintained through the restricted within those limits import from the developing countries and stocks made by the domestic enterprises.

In order to assess reasonably the prospects of the Russian Federation’s compliance with the Copenhagen Amendment (CA) (1999) and the Montreal Adjustment (MA) to the Montreal Protocol on the Substances that Deplete the Ozone Layer it is necessary to calculate transitional ODS maximum critical consumption levels in accordance with the schedules stated in these documents. The results of these calculations are shown below.
Table A.2.9. Maximum levels of HCFC production in the Russian Federation until 2029 according to the Beijing Amendment (BA) and Montreal Adjustment (MA) (ODP tonnes/year)

	Maximum level of production from 01.01.2004 to 31.12.2009 
	BA
	2,642.95

	
	МA
	2,642.95

	Maximum level of production from 01.01.2010 to 31.12.2014
	BA
	1,423.13

	
	МA
	1,016.52

	Maximum level of production from 01.01.2015 to 31.12.2019
	BA
	406.61

	
	МA
	406.61

	Maximum level of production from 01.01.2020 to 31.12.2029
	BA
	20.33

	
	МA
	20.33

	Maximum level of production from 01.01.2030 
	BA
	0

	
	МA
	0


Subject to the stated above maximum levels of HCFC production the Russian industry can practically operate without serious limitations until 31.12.2014 but commencing from 01.01.2015 to 31.12.2019 it will be limited by maximum level of 406.61 ODP Tonnes, that seems to be sufficient to meet the internal demand of the country for these substances (provided the HCFC import control is exercised).   

Taking into account the existing system of transitional ODS consumption and import their production by 2020 will be most likely put into effect in accordance with the following regularities:

· From 01.01.2010 to 31.12.2014 a monotonous rise ranging from 280 ODP Tonnes to 320 - 340 ODP Tonnes is expected as a result of the ruble devaluation in 2009 and following Russian HCFC producers’ estimated competitiveness growth.

· From 01.01.2015 to 31.12.2019 stabilization is foreseen at the level of 320 - 340 ODP Tonnes. 

· Commencing from 01.01.2020 the HCFC production will be eventually ceased in accordance with the official documents pursuant to the Montreal Protocol and also due to the negative profitability of preservation of the industrial production of these substances in such insignificant volumes as about 20 ODP Tonnes having powerful production capacities in China, India and South Korea that enjoy delay in accomplishment of concurrent obligations. 

· It is expected that production preservation in 2018-2019 at the indicated level with considerable decrease in domestic demand will allow making HCFC stocks to meet the demands for servicing of the industrial and domestic refrigerating equipment (including air conditioners).

Sector Background

Aerosol production sector

The aerosol production sector was previously the largest ODS consuming sector in the Russian economy; the most commonly used propellant was CFC-12 and a blend of CFC-11 / CFC-12. Today the aerosol industry in the Russian Federation consists of two sectors: domestic aerosols and medical aerosols.

Non-medical aerosols include fragrance, cosmetic and personal products, cleaning agents, household products etc. Currently no CFCs or HCFCs are used in the non-medical applications. 

Medical aerosols include various medical drugs for external and internal application. One of the most important groups is medical metered dose inhalers (MDI) used to treat asthma and other chronic obstructive pulmonary diseases (COPD). The objective of these enterprises is to manufacture of MDI for domestic market, first of all for the local markets (Siberia, Far East, Altay and Ural regions of the Russian Federation – JSC “Altaivitaminy” and Europe part of the Russian Federation – JSC “Moschimpharmpreparaty” named after N.A. Semashko”). The local market demand in MDIs used for treatment of asthma and COPD is significant and cannot be satisfied through too expensive imported drugs. Both companies continue to use for the MDI production CFC-11 and 12 based on the procedure “Essential Use Nomination”.

HCFC-22 and HCFC-142b consumption was launched at one of the enterprise of the non-MDI aerosol sector – JSC “Altaivitaminy”, Biysk, Altay Region. This consumption began in 2005-2006 when the possibility of getting the CFCs from the piled stocks of ODS had practically been exhausted. The other manufacturer of non-MDI aerosols (JSC “Moschimpharmpreparaty” named after N.A. Semashko”, Moscow) turned to release non-analogous formulas. 

JSC “Altaivitaminy” makes use of HCFC-22 for extraction of the sea-buckthorn oil which is recognized as a unique officinal drug of natural origin with a wide range of pharmacological applications that is used as a basic component in numerous medicinal ointments, suppositories, creams, capsules, aerosols of various therapeutic effects. Manufacturing of these products considerably ensures competitiveness of the enterprise on the domestic pharmaceutical market.  

A mixture of HCFC-22 and HCFC-142b is used by JSC “Altaivitaminy” as a propellant for production of anti-burn and wound healing aerosol “Olazol” possessing analgetic and antiseptic effect which also facilitates angenesis as well as wound epithelization. One of the basic components is sea-buckthorn oil. 

As reported currently the enterprises has continued scientific, research and development activities on the use of the blend of HCFC-22 and HCFC-142b in various therapeutic and cosmetic aerosol agents, therefore the volume of consumption of these freons is expected to be increasing in 2010-2015.

Table A.2.10. HCFC-22 and HCFC-142b consumption by JSC “Altaivitaminy” in 2000-2008 (MT)

	Year
	2005
	2006
	2007
	2008
	2009

	HCFC-22
	6.9
	16.9
	19.3
	20.5
	21.3

	HCFC-142b
	-
	3.2
	18.5
	18.0
	18.9

	Total HCFC 
	6.9
	20.1
	37.8
	38.5
	40.2


Foam Production Sector

Table A.2.11 shows basic specifications of foams currently used in worldwide production of plastic foams and foam materials. 

Table A.2.11. Basic specifications of blowing agents used in production of plastic foams

	Foaming Agent


	ODP
	GWP
	Mole, weight.
	Boiling t, С°
	λ, mW.m*К
	Combustibility

	HCFC-141b
	0,11
	630
	117
	+ 32
	9,7
	–

	HFC-134а
	0
	1300
	102
	– 27
	14,5
	+

	HFC-245fc
	0
	820
	134
	+15,3
	12,2
	–

	n-pentane
	0
	100
	72
	+36
	12
	+

	Isopentane
	0
	100
	72
	+28
	14
	+

	Cyclopentane
	0
	100
	70
	+49
	12
	+

	Carbon dioxide
	0
	1
	44
	– 75
	15,3
	–


The use of blowing agents the in production of foam plastics is determined by their following properties: 

· Foaming ability (boiling temperature, molecular weight)

· Thermal conductivity;

· Effect on quality (homogeneity, cell size) of foam;

· Price;

· Stability of mixtures of foams and other components used in production of plastic foams;

· Restrictions of ecological character.

Among plastic foams in production of which HCFCs are used the basic part is presented by polyurethane foams (PUF), both rigid and flexible with integral shell. 

Rigid PUF are widely used as heat-insulating materials in different types of goods: 

· Domestic refrigerators;

· Technical, commercial refrigerators, showcases;

· Prefabricated coolers; 

· Bodies of vans for transportation of cooled products;

· Building sandwich panels;

· PUF blocks for heat-isolation of walls in flexible cover (paper, foil);

· High density foams, used as internal finishing materials (imitation of wood, stone, etc.);

· Pre-isolated tubes, shells and  joints of pipelines;

· Building and assembly foams;

· Spraying PUF-coverings.

Presently on the territory of the Russian Federation several tens of large, medium and small enterprises are functioning, who produce goods from PUF. These are producers of the following goods: а) domestic refrigerators; b) sandwich-panels, refrigeration panels, truck refrigerators; and c) pre-isolated tubes, shells and joints of pipelines. In production of building, assembly and spraying foams in the Russian Federation HCFCs and CFCs are presently not used. 

Flexible integral PUF are mainly used in automotive and furniture industries. The following goods are made from PUF: 

· Formed seat cushions for  and other furniture components,

· Panels of control boards and internal salon finishing,

· Steering wheels of cars,

· Baggage racks and other parts of car salon. 

The largest enterprises producing goods from integral PUF for automotive industry are listed in the appendices. Presently in Russia traditionally formed PUF products are manufactured by producers of automotive components and then are supplied to enterprises – car producers. In the nearest years one can expect a shift of integral foams production to final assembly production of cars. 

To other types of the most widespread plastic foams flexible PUF with open cells (soft foams, i.e. foam rubbers) are related, which are used in production of furniture, sponges, etc. Besides PUF one relates polyethylene foam (PEF) and polystyrene foam (PSF) to important plastic foams.  In the production of flexible polyuretan foams using block method HCFCs are presently not used (machines with chemical or physical foaming by carbon dioxide are used (carbon dioxide is generated in the reaction process or supplied to reactionary mass in pure type).   In production of other plastic foams – polyethylene foam (PEF) and polystyrene foam (PSF) HCFCs are also practically not used. 

For plastic foam production, as it has been written above, one can use different foam blowing agents, whereas there is a sufficiently narrow range of foam blowing agents conventionally used in industrial applications. In Russia and other CIS countries the 4 types of foam blowing agents are used:

1. Hydrocarbons (n-pentan, isopentan, cyclopentan, isobutan) – used at the largest plants of domestic refrigerators, at big plants of building sandwich-panels. The advantages of hydrocarbons are the following:  low cost, optimal ecological properties. The disadvantages are: high flammability risk (fire-safe and explosion-proof equipment is necessary) and also the necessity of adding of hydrocarbons to reactionary blend as a separate component    (blends of carbohydrates and polyoles are unstable and tend to exfoliation. 

2. HCFC-141b (fluorodichloroethane) – is widely used in production of sandwich-panels and preisolated tubes. Advantages: fire safety and stability of blends with polyoles (i.e. no production necessity for expensive explosion-proof equipment and additional mixing stations – only 2 PUF components may be used – polyole and isocyanate).

3. Carbon dioxide – is a chemical (i.e. generating in the process of reaction of isocyanates and water) foam blowing agent. It is fire safe but has a considerable disadvantage: due to low foaming ability the density of plastic foams is much higher, as compared to that when using different foam blowing agents that leads to over expenditure of materials. Also carbon dioxide has the worst thermal conductivity. Such foaming is used in tube isolation and production of integral foams.

4. HFC (such as HFC -134а, tetrafluoroethane) has a number of advantages, including zero ODP, however it is a strong greenhouse gas and its supply in  blends with polyoles is connected with certain production difficulties for system houses (HFC-134а – gas, which should be dissolved in polyole under pressure).

Modernization of production (conversion from HCFCs to hydrocarbons) is connected with additional expenses on equipment for PUF producers (explosion safety) or system houses (explosion safety and mixing equipment), producing PUF components. 
In the whole, modernization of PUF production through conversion to hydrocarbon foaming provides PUF producers with ecological and price advantages. The latter is not so big at present but it will become more serious during implementation of preventive dues for HCFC). Also the use of hydrocarbons allows decreasing the density of plastic foams at equal mechanical performance (which affects the economy of materials in production). Practically all PUF components producers and producers of the equipment for PUF filling offer acceptable technological solutions for production conversion from HCFCs to hydrocarbons.  

By the present the largest Russian plant of domestic refrigerators JSC “Stinol” (belongs to Italian group "Indesit”) has gone through pentanization. Also based on hydrocarbon foaming such new large enterprises have been built as ”Bosch-Simens”, “Westel”, “Beco”, “LG”. In production of sandwich-panels for building, façade and garage gates finishing only two large producers have presently converted to pentan. They are ventilation plant "Lissant”, Saint-Peterburg and “Doorhan” Company Group Factories. Other producers of panels and also all the producers of tubes and integral foams continue working on PUF systems using HCFC. Thus presently the major part of PUF on hydrocarbon foaming is produced at plants of domestic refrigerators: 11.5 thousand MT from 15.8 thousand MT of PUF on hydrocarbons. 
Fig. A.2.1. Distribution of PUF volumes (ton) on hydrocarbon foaming in segments
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In the volume of PUF, foaming of which is performed with HCFC-141b, the first place relates to pre-isolated tubes and related parts for tube isolation, the second place relates to panels and chambers, the third – to domestic refrigerators, the fourth – to integral foams. This ratio is shown in Fig. A.2.

Fig. A.2.2. Distribution of PUF volumes (ton) on HCFC foaming in segments
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Thus, the major part of PUF produced in the Russian Federation is foamed with HCFC-141b. The second place relates to hydrocarbons (mainly n-pentan and a blend of isopentan and cyclopentan). The quantity of HFC-134a and carbon dioxide in the whole volume is insignificant. The ratio of PUF volumes as per the type of foam blowing agent is shown in Fig. A.2.3.

Figure A.2.3. Distribution of PUF volumes (ton) as per the type of foam blowing agent
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The main equipment producers for PUF production presently used in Russia are: 

· Supplier (Italy);

· Pu.ma. (Italy);

· Robor (Italy);

· Krauss Mafei (Germany);

· Hennecke (Germany);

· Robor (Italy);

· Enersa (Finland);

· Polymercomplex (Russia).

PUF as a thermosetting plastic is produced directly at the plants, which manufacture goods from PUF.  The components included in PUF-systems are supplied either separately or in completely finished systems by different enterprises, the so-called «system houses». Foam blowing agents separately added to reactionary mass are usually supplied to enterprises processing PUF as separate raw items; foam blowing agents, which are added to reactionary mass as blends with polyoles (the so-called polyol-preblended blowing agents), are supplied by system houses, which are essential consumers of HCFCs used in PUF production in Russia.  HCFC volume consumed aside the product range of system houses is relatively small. 

Foam blowing agents, including HCFC, can be supplied by PUF producers in the following ways:

· Purchased by PUF producers in pure condition from local producers or imported from abroad, and then added to PUF-systems directly in production;

· Delivered from abroad not in pure condition but as polyole blends in complex with PUF systems produced by foreign system houses;

· Purchased by Russian system houses from local producers or imported from abroad and then supplied by Russian PUF producers in the form of polyol blends as part of PUF systems. 

For calculation of the volume of HCFC used as foam blowing agent it is necessary to consider its consumption both at primary raw material market (from importers and producers to system houses and directly to PUF producers) and system market (from system houses to PUF producers in the form of PUF systems). 

Interrelations of players of the foam blowing agents market for the beginning of 2010 are shown in Fig. A.2.4. and the graph of distribution of HCFC-141b supply volumes is shown in Fig. A.2.5.
Fig. A.2.4. Primary and system markets of foam blowing agents


[image: image4.emf]Importers / Distributors  

End Users

Systems Houses

Russian HCFC Manufacturers Foreign HCFC Manufactures


Fig. A.2.5. Distribution of HCFC-141b supply volumes (tons) as per the way of supply   
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PUF production in 2010-2015

The supply pattern given above will change in the future due to presupposed implementation of legislative and customs restrictions for HCFC consumption according to liabilities of the Russian Federation under the Montreal Protocol. The first change in this pattern will be presented by implementation of a ban for PUF system production using HCFC-141b in EU countries from 1st January 2010. In view of the fact that practically the whole volume of foreign polyols containing HCFC-141b is supplied to the Russian Federation from EU countries (mainly – Italy, Germany and the Netherlands), starting from 2010 there will be left the two essential ways of HCFC import for PUF production: pure substance will be imported (main importer – China) or supplied as part of PUF systems from Russian system houses, which will also purchase HCFC from China.  It is also possible to assume that in the future system houses of China will offer PUF systems containing HCFC, however at present the use of such systems in Russia is not significant. 

For comprehension of actions needed on the part of the Government of the Russian Federation to continue observing the regulations under the Montreal Protocol, the has been moderated a speculative pattern of HCFC supplies to Russia on condition there are no legislative or customs restrictions for HCFC-141b import. From the previous pattern there have been deleted the supplies from EU and there have been forecasted HCFC consumption volumes in 2015. This graph is shown in Fig. A.2.6.

Fig. A.2.6. Distribution of HCFC-141b supply volumes (tons) as per the way of supply in 2015 (provided absence of legislative or customs restrictions). 
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Main conclusions:

1. HCFC-141b is an important conventional foam blowing agent in production of plastic foams. Practically only this agent is used in production of rigid and integral polyurethane foams (PUF). HCFC use in production of flexible PUF with open cells, polystyrene foams and polyethylene foams is insignificant.

2. Conversion of production to hydrocarbon foaming is technologically possible, it gives a number of economical advantages, but hereby requires substantial financing for installation of explosion-proof equipment. 

3. Presently out of ca. 65 ths. MT of PUF produced in the Russian Federation ca. 49 ths. MT (75%) is produced using HCFC and only 16 ths. MT (about 25 %) – using hydrocarbons. Furthermore the main HCFC consumers are producers of preisolated tubes (26 ths. MT PUF), sandwich-panels (11 ths. MT PUF) and domestic refrigerators (8 ths. MT PUF).

4. Presently (data of 2007) in the Russian Federation in PUF production they use more than 2930 MT of HCFC-141b (which complies with the level 320 t ODP). From the mentioned volume ca. 70 MT is purchased by PUF producers, ca. 930 MT. Is supplied in polyole blends from EU countries and ca. 1930 mt. is purchased by Russian system houses.   Imported PUF by Russian producers and HCFC – by system houses are mainly of Chinese origin.

5. As per the forecasts PUF production in the Russian Federation will have exceeded the volume of 170 ths. MT by 2015. In case the enterprises presently using HCFC continue its free consumption, then this volume will have reached 5100 MT by this year (560 t ODP), from which 4600 MT will be purchased by system houses and ca. 500 MT – directly by PUF producers. 

6. From January 1st 2015 HCFC consumption volume in the Russian Federation should not exceed 399.69 t ODP. Considering that in Russia besides HCFC-141b different transitional halons (HCFC-22, HCFC-142b) are widely used as refrigerants, solvents, etc., the situation by 2015 will require from the Government of the Russian Federation taking serious measures on fulfillment of liabilities under the Montreal protocol. In particular, it is necessary already now to take steps on conversion to ozone safe foam blowing agents in production of plastic foams in order to decrease for at least twice the forecasted by 2015 HCFC-141b consumption volume at  560 t ODP.

Pipe Insulation 

Rigid foam slab stock can be cut and fabricated into a variety of product shapes and forms; it is commonly used for insulating pipes and storage tanks, as insulation boards in building construction and for refrigerated transport containers. 

Foam-insulated pipe-in-pipe sections are steel pipes encased in rigid insulation foam with a plastic outer protective coating. They are used to transport hot or chilled fluids either underground on pipe supports, or in situations where heat loss or gain in the fluid is to be avoided, for example, in district heating systems where hot water is pumped significant distances from the boiler or heat source to numerous buildings and residences, or in factories where chilled water for process cooling is circulated to heat exchangers located remotely from the refrigeration system. The foam density used in these applications is high, typically in the range of 70-80 kg/m3, to meet requirements in respect of strength and durability.

Pipe-in-pipe sections are produced by injecting the foam chemicals into the cavity between the inner and outer pipes. Preformed pipes are produced by pouring or injecting the foam chemicals into half-section moulds. Continuous processes have been introduced in which the foam is injected onto the inner pipe, cured and the outer plastic cover is then extruded onto the foam through an annular die.  

Refrigeration and Air-conditioning manufacturing

General 

The current Russian market of refrigeration equipment commenced forming in the beginning of 90s of the last century and presently continues its active growth.  

In the Russian Federation about 300 thousands of plants, firms, enterprisers and colleges related with refrigeration equipment manufacturing, engineering, servicing and education. In industry there are about 170 thousands of low temperature systems, in the agriculture – about 400 thousands. Currently in Russia about 62 million domestic refrigerators, 3 million AC systems and 130 thousands of vehicles refrigerators in use. 

The volume of selling in 2007 was 400 thousand units for industrial and commercial refrigeration, 5.2 mlns of domestic refrigerators and freezers and about 700 thousands of employees are working in the Russian refrigeration industry.

Prime factors for refrigeration technologies in the Russian Federation are energy efficiency and ecological safety. 

The industrial refrigeration market in Russia is about US$ 900 million, including installation, commissioning and construction, of which approximately 40% is in the food industry. The main developments facing the industry in terms of modernization to achieve better performance and energy efficiency are:

· Use of new advanced compressors and advanced heat exchangers;

· application of natural refrigerants;

· optimization of design of low temperature installations;

· optimal monitoring for system of refrigeration installations and foods;

· development and adoption of alternative refrigeration cycles (absorption, seasonal ambient cooling, absorption systems, thermo electrical etc) 

· hybrid condensers and dry coolers, especially with injection of water in the air stream (about 40% of economy of energy);

· vapor compressor installations with  Ammonia (NH3) using with minimal refrigerant charge (about 70 – 100 g/kW and less);

· special lubricants for NH3 and CO2;

· NH3 – chillers;

· micro channel heat exchangers;

· Use of transcritical CO2 systems with 30% COP enhancement

The refrigerants most used in Russia today are: R-22, R-134a, and mixtures R-404A and R-410A. Alternative refrigerants in the Russian Federation are: R-717, R-600a, R-290, R-718, R-1270, R-744. Approximately 85 – 90% of installations are working with F-gases and 10 – 15% - with natural refrigerants. About 40% of domestic refrigerators are with HC-refrigerants. 

The consummation of energy for the refrigeration industry is about 120 billions of kWh (15% of total production of energy in the Russian Federation).

Domestic Refrigerator and Freezer Production

For almost ten years before 2008 in Russia we observed stable growth of production of domestic refrigerators and freezers, which amounted from 4.8 to 32.8%. The crisis in this industrial segment started since the second half of 2008, in this connection this year the growth of production volumes has gained only 2.1%. Decrease of production volumes for 2009 in the territory of the Russian Federation was 28.6% relatively to the previous year 2008.

For the period of 2008-2009 the loading of production powers of operating enterprises located on the territory of the Russian Federation did not exceed 50-60%. Therefore existing production powers in the country allow practical doubling of the production volume and reaching of the production level comparable to the biggest production volumes in the whole territory of the former USSR – ca. 5.5 mln. pcs. in 1980-th.  

As per the information of the Ministry of Industry and Trade of the Russian Federation the import dynamics of domestic refrigerators and freezers was negative for the mentioned period:   2008 vs. 2007 – minus 10%, the 1st half of  2009 vs. the 1st half of 2008  – minus 40%.

Resulting from the crisis, the major part of Russian producers of refrigerators and freezers are experiencing serious difficulties with financing of their production activities, which has a negative influence on their financial potential and possibility of their participation in the Project GEF / UNIDO.  

Table A.2.12. Manufacture of domestic refrigerators and freezers in the Russian Federation from 1990 to 2009 (thousand pcs.)

	Years
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	Production
	3,774.3
	3,710.2
	3,187.2
	3,477.8
	2,630.9
	1,744.3
	1,130.1
	1,243.35
	1,048.02
	1,137.93

	Years
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	Production
	1,313.0
	1,744.6
	1,989.6
	2,291.8
	2,723.0
	2,855.0
	3,111.8
	3,753.4
	3,853.8
	2,736.3


Table A.2.13. Manufacture of domestic refrigerators and freezers in the territory of the Russian Federation by Russian companies 2008 and 2009
	Name of the company
	Production (units)

	
	2008
	2009

	Russian

	JSC “Iceberg”, Smolensk
	111,466
	122,874

	LLC “SEPO-ZEM”, Saratov
	274,278
	188,728

	JSC “Orsky Refrigeration Plant”, Orsk
	30,926
	13,190

	JSC “MZDH”, Moscow
	0
	0

	JSC “KZH “Biryusa”, Krasnoyarsk
	543,088
	387,411

	FSUE “PO “Zavod named after Sergo”, Zelenodolsk
	384,398
	288,584

	Sub-Total:
	1,344,156
	1,000,787

	Subsidiaries of Foreign Firms

	JSC “Indesit International”, Lipetsk   
	1,425,912
	957,890

	LLC “Ocean”, Ussuriysk
	188,970
	125,730

	LLC “Beko”, Kirjach   
	188,031
	282,548

	LLC “Vestel-CIS”, Aleksandrov 
	210,753
	

	LLC “BSH “Home Appliances”, Saint-Peterburg   
	135,457
	180,607

	JSC “EVGO Group”, Khabarovsk
	0
	0

	LLC “Logera”, Ruza
	141,650
	188,750

	LLC “Tehprominvest”, Kaliningrad
	160,744
	0

	LLC “Nord-Sprint”, Podolsk, Moscow Region 
	58,151
	0

	Sub-Total:
	2,509,668
	1,735,521

	
	
	

	Total:
	3,853,824
	2,736,308


Commercial and Industrial Refrigeration Equipment 

On the market of commercial refrigeration equipment the major share is presented by the products of local producers – according to different evaluations 60-70% of the market  that equals approx. 140-150 mln. USD dollars (see Fig.A.2.7). 

Fig. A.2.7. Shares of Russian and foreign producers on the 

Russian market of commercial refrigerating equipment, %
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Annual sales increase of commercial refrigerating equipment was about 25 % before the crisis, which was connected with active development of large trade network. At the same time the growth of production volumes of commercial refrigerating equipment is restrained by the undeveloped infrastructure of local industry, which leads to import growth. Commercial refrigerating equipment represents only one of market segments of refrigerating equipment. In the whole on the considered market there are two main groups of goods:
1. «Industrial chill», includes the following types of equipment: equipment for freezing and storage at low and medium temperatures of food products in storage stores; equipment for technological conditioning of commercial estate and production shops, refrigerating equipment for application in different production processes.  The main consumers of such equipment are: stocks, food industry enterprises, brewery works and soft drinks producers.
2. «Commercial chill», includes the following types of equipment: commercial refrigerating equipment; small size cooling chambers; refrigerating equipment for technological processes in the system of public catering; systems of central refrigeration supply of commercial enterprises. The main consumers of this equipment are shops, supermarkets, food markets, public catering enterprises and small brewery houses. The major share on the Russian market is presented by industrial refrigerating equipment – 60 %, commercial refrigerating equipment occupy 40 % of the market (see Fig. A.2.8). At the same time before the crisis the market of commercial chill grew faster than the market of industrial chill (30-35 % vs. 20-25 % per year accordingly).

Presently the share of refrigerating equipment of a foreign origin is not big on the Russian market  (about 20%), the major part of the equipment is presented by the products assembled in Russia from  imported components (70%), and the share of the equipment assembled from local components is only 8 – 10% (see Fig. A.2.9). 

Fig. A.2.8. Shares of industrial and commercial 

refrigerating equipment on the Russian market, %
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Fig. A.2.9. The structure of the Russian market of

 refrigerating equipment producers, %
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Among the biggest producers of refrigerating equipment using local components it is necessary to mention: «Gran», «Mariholodmash», «Progress», «Sovitalprodmash», «Holodmash», Cherkessk plant of refrigerating machinery, etc.

Among the foreign companies whose products are present on the Russian market Italian companies Arneg and Costan are dominant. Top ten companies also include Linde, Norpe, Koxka, Eco, Grasso, Teko and York.

To the number of the biggest dealers of refrigerating equipment on the Russian market one also relates the following companies: Brendford, Ariada, Kifato, NIPROM, Golfstream, Cryspi, Maryholodmash, Micron, Polus, Protek, Iceberg and Polair.

The current situation on the Russian market of refrigerating equipment is characterised by excess of supply over consumer demand that stimulates the growth of competition among market players. Under present conditions Russian enterprises are in a very difficult status as they can preserve competition only due to substantial lowering of prices for their products.  

Providing assembly of the foreign equipment in Russia appears to be the most economically profitable both for suppliers and consumers of refrigerating equipment. The quality of Russian assembly is quite satisfactory, at the same time this offers the possibility for producers to lower custom dues and transport expenses substantially, and consumers can purchase the equipment at lower price and in shorter terms.  

Presently on the Russian market of refrigerating equipment about 200 operators are working who supply different types of refrigerating equipment from the most popular world producers, including about 20 market leaders with turnover from 1 to 20 mln. USD dollars.
In sales of new refrigerating equipment on the Russian market the main part is presented by the equipment on freon gases CFC  and HCFC  (over 90% of sales), sale share of new equipment on ammonium is evaluated as 5-7%, equipment on carbon dioxide refrigerant – 2%, equipment on propane  – 0,1%. Observed readings are connected with the fact that freon machines are mostly sold to commercial segment and the number of their sales exceeds ten times the sales of ammonium machines mainly used in big industrial segments. Therewith the real existence of refrigerating machines on ammonium and freon is more or less equal. 

Fig. A.2.10. Sale shares of new refrigerating equipment on different refrigerants, %
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The most attractive segment for the sector of industrial refrigerating equipment is building of new and modernization of existing refrigerating stores and chambers. One of the basic reasons of increasing demand for refrigerating stores is a high degree of wear of storing complexes mostly located on the territory of cold storage facilities and mostly operating on ammonium.  Unfortunately alternatively to ammonium customers choose HCFC-22, which in its turn is connected with the lack of information regarding absence of prospects involved with such decision. 

In the whole the level of wear of refrigerating equipment in local cold storage facilities is 70-80%, and its average age gains 30-40 years and more. The majority of Russian enterprises needing modernization of refrigerating equipment are characterised by a low level of financial capacities.  Preliminary only the fourth part of demand is supported by corresponding financial resources. 

Room Air Conditioners (RAC) and Package Air Conditioners (PAC)

The Russian market of domestic and semi commercial conditioners formed in the beginning of the 1990s and presently is one of the largest markets in Europe. Room Air Conditioners (RAC) includes monoblock conditioners (window and mobile) and also split systems and multi split systems. Basic consumers of semi commercial conditioners (PAC) are medium and large offices, shops and restaurants. PAC includes: 

· All systems of cassette, duct type, column and floor-to-ceiling types

· Powered wall type systems of Japanese producers (Daikin, ME, MHI, Toshiba), which use the same external blocks as in PAC of other types. 

· Wall-to-ceiling conditioners, which belong only to Fujitsu General. 

In 2006-2007 the Russian market of RAC and PAC developed dynamically and in quantitative value grew 2.2 times, which was connected with such factors as exceptionally hot weather on the European part of the country and also the growth of population income. In 2008 most of European markets experienced stagnation connected with the beginning of the world financial crisis. To Russia the crisis came only in the autumn, therefore in spite of the cold year sales volumes grew: considering total market – at 2.2%, for split systems – at 3.7%. This allowed Russia in 2008 to take the second place after Italy in Europe in sales of conditioners of all types, and the 1st place – in sales volumes of split systems. 

Fig. A.2.11. Sales of conditioners on the Russian market in 2009 and 2010 (pcs)
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Resulting from the crisis the market of split systems decreased at 32.5% in quantitative terms and at 40.5% in money terms. The fall of sales of window and mobile conditioners was 57% and 35%, in money terms – 69% and 40%, accordingly. Total market fall in financial terms appeared to be at the level of 41.5%. In 2009 distributors’ sales decreased practically twice in connection with the fact that a part of equipment was sold by the dealers from the reserve of 2008. Import volume of split systems decreased from  1.43 mln. pieces to  0.97 mln. Import of monoblock conditioners decreased from 0.3 mln to 0.15 mln pieces.

The market structure rapidly shifted to domestic models of split systems and cheap brands, first of all, Chinese. Change of seasonality of sales became one more important factor. During all recent years it had been stabilized, but in 2009 it escalated rapidly  (about 60-65% of all sales were in the two summer months).  In the autumn sales of inexpensive equipment practically stopped.  In this connection a number of distributors (especially those who worked with economy-class brands) experienced serious lack of operating assets that can seriously limit import in 2010 and lead to equipment deficit.

Table A.2.14. Sales of different type conditioners in 2009 and 2010 (units)
	
	2005
	2006
	2007
	2008
	2009
	2010

	Wall type split systems <5 kW
	401,200
	634,700
	1,033,600
	1,106,400
	825,700
	995,300

	Wall type split systems >5 kW 
	90,000
	138,000
	220,000
	210,000
	97,800
	105,600

	Ductless PAC
	48,000
	58,500
	74,400
	73,400
	29,000
	30,500

	Duct type PAC
	27,000
	26,500
	21,000
	17,300
	9,500
	10,200

	Multisplit systems
	11,800
	12,300
	21,000
	22,900
	8,000
	8,400

	All split systems
	578,000
	870,000
	1,370,000
	1,430,000
	970,000
	1,150,000

	Window conditioners
	150,000
	173,500
	223,500
	200,000
	85,000
	51,000

	Mobile conditioners
	13,000
	29,500
	90,000
	100,000
	65,000
	65,000


Fig. A.2.12. Breakdown of the Russian RAC / PAC market in 2009.
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In 2003 the share of split systems on new ozone safe refrigerants was only 2.3% from the total quantity of sold equipment. In 2004 the share of equipment on HFCs grew almost thrice and gained the value of 6.7%. 2005 became the first year of mass use of domestic conditioners on ozone safe freons, whereas the share of equipment on HFCs gained 15.6%. In 2006-2008 due to the hot summer and a high demand for economy-class models the share of equipment on   HCFs started to decrease (in 2006 – 17.4%, in 2007 – 16.9%, in 2008 – 15.2%). Moreover split systems on R-407C are practically not sold in Russia and the use of this refrigerant is localized by the market of mobile monoblocks.

Table A.2.15. Share of split systems on HCFs in the import of RAC and PAC equipment to the Russian Federation 

	System
	Split systems
	Total number of blocks
	Monoblocks

	
	RAC
	PAC
	Multi
	external
	internal
	mobile
	window

	Total on HFCs
	100,800
	14,430
	6,920
	122,150
	136,630
	62,900
	0

	Total on HCFC-22
	822,700
	24,070
	1,080
	847,850
	849,670
	7,100
	85,000

	 HFCs share
	10.9%
	37.5%
	86.5%
	12.6%
	13.9%
	89.9%
	0.0%

	Total
	923,500
	38,500
	8,000
	970,000
	986,300
	70,000
	85,000


The only segment of the Russian market of domestic conditioners, in which the equipment on HFCs has forced out the equipment on HCFC-22, is presented by mobile conditioners. In 2004 the share of aggregates on  R-407C was at the level of 61%, in 2005 – 76%, in 2006 – 89%, in 2007 – 89%, in 2008 – 93% and in 2009 – 90%. 

The maximum share of equipment on HFCs (R-410A) is observed also in segments of PAC and multisplit systems that primarily are connected with refusal of the leading enterprises -producers (Daikin, ME, Panasonic and other) from the use of HCFC-22. 

By 2004 production powers of companies Elemash and Rolsen in the territory of Russia, which specialized in production of domestic conditioners, had been closed due to impossibility of their competition with assembly production sites in China. The same situation was observed in European countries, by the same year all leading companies had moved the production of split systems to Chinese territory. 

In connection that all the volume of RAC and PAC comes to the territory of the country from abroad, the issue on refusal from HCFC-22 use as a refrigerant in these segments can be solved institutionally – by taking by the Government of the Russian Federation the decision regarding import ban for the equipment filled with HCFC or operated with its use.

Chillers

Chillers – refrigerating aggregates, installed in buildings for centralized air conditioning. Therefore decrease in the building segment resulting from the crisis in 2008-2009, caused substantial fall (to 50–55 %) of this market in Russia.

Table A.2.16. Data on import and production of chillers in the Russian Federation in 2009, pcs 

	Type of chiller/Company*
	With water cooling
	With air cooling
	Absorbing

	
	< 100 kW
	 >100 kW
	<100 kW
	> 100 kW
	

	Carrier
	21
	59
	31
	40
	8

	Daikin
	16
	30
	29
	66
	0

	York
	15
	36
	27
	137
	8

	Trane
	N/A
	20
	80
	0

	Midea
	0
	0
	100
	20
	0

	Clivet
	48**
	51**
	–

	Termocool
(production)***
	–
	2
	–
	4
	0


(company agencies did not supply data for publication)
* 

no data of the companies Aermec, Wesper, Rhoss, Hitachi, Sanyo, Cree
** 
total of chillers

**

as per Termocool. In addition 17 chillers were produced with mobile capacity, 2 – to 100 kW, 15 – over 100 kW

Resulting from the crisis the segment of small power chillers has suffered a lot, they have been replaced by conventional packaged capacitor units, requiring lower investments. Total fall in production and almost total absence of newly established industrial enterprises also caused the fall in the segment of chillers for producing technological chill. Chillers with power over 500 kW became the third and the most suffering segment as due to the lack of financing a lot of big projects in the country were refused or at the most frozen. The segment of aggregates   with medium power from 100 to 500 kW appeared to be in the best condition, their sales volumes practically remained unchanged. 

Regarding big rigidity that is characteristic of the market of chillers the situation improvement will be expected only after 2011.

In recent years such ozone safe refrigerants as HCF-134a, R407C and R410A have been used besides widely spread HCFC-22. 

Production of these aggregates in the territory of the Russian Federation is performed in comparatively small volumes from imported components, and the major part is imported from abroad In case the Government of the Russian Federation takes a decision to ban the import of HCFC-containing products the sector of chillers will be able to perform the conversion in short terms and with no negative consequences for consumers. The problem, which the owners of already installed and filled with HCFC-22 chillers will face, will be their further service.   

Refrigeration and Air-Conditioning Service in Russian Federation
The service of refrigerating equipment in the former USSR was performed by organizations subject either to republic ministries of trade and ministries of domestic service (repair of commercial and domestic refrigerating equipment) or local (municipal) authorities. In addition to this there were service organizations belonging to large producers of domestic refrigerating equipment, industrial and domestic conditioners. After the fall of the former Soviet Union the system of centralized service collapsed, and service centres and workshops were privatized. Further there were created as small business parties thousands of service organizations in the whole territory of the country. Lack of certification of this type of work as well as destruction of the system of professional training (vocational schools and colleges) leaded to substantial difference in quality of offered services.

In the 1990s organizations having been members of Republican centre “Rostorgmontage” and occupied with service of commercial refrigerating equipment, united on a free base into the Association «Torgtechnika» existing by the present. The members of this Association are practically in all regions of the country and more than twenty of them participated in the GEF Project “Russian Federation. ODS consumption phase-out” in 2000 – 2002 years. In the frames of this project service equipment has been purchased for them for initiation of service of refrigerating equipment under conditions of CFC-12 phase-out in the country. 

According to Federal law dd. 22nd July .2008 No. 148-FZ “On implementation of amendments to Town-Planning Code of the Russian Federation ” since 1st January 2010 certification of types of building activities  (engineering, building of houses and constructions, and engineering survey for building) is completely stopped. Granting of licenses in this field stopped since 1st January 2009 and validity of the existing licenses stopped since 1st January 2010.

Presently regulation of activities in the mentioned fields of building is performed by self-regulating organizations (SRO). As per this law all organizations performing engineering surveys, designing and building, in order to continue their activities, should unite in self-regulating organizations to receive authorization to types of work (equal to license). The status of a self-regulating organization may be obtained by a noncommercial entity created in the form of noncommercial partnership.  

In 2009 Noncommercial partnership “АВОК” and Noncommercial entity «Association of Professionals in Industry of Climate (APIC), considering many years of creative partnership and unity of interests became the establishers of the two new self-regulating organizations– NP “Designing of engineering systems of buildings and constructions” (SRO “ISZS-Project”) and NP  “Assembly of engineering systems of buildings and constructions” (SRO “ISZS-Montage”).

The main activities of these SRO, the members of which are at 70-80% representatives of air-conditioning and refrigerating business, are the following: 

1. Granting admission that will now replace the building license;

2. Obligatory training of specialists – SRO members in profile specialties (engineering, assembly, service of HVAC&R systems);

3. Working out the regulations on engineering and assembly of air-conditioning and refrigerating systems;

4. Financial liability for safety of objects of capital construction, protection of customer interests (SRO is responsible by its compensation fund for improper work of SRO members);

5. Legal backing and other types of support.

Professional SRO “ISZS-Montage” and “ISZS-Project” have the following specialties:

· They include more that 500 biggest assembly and engineering organizations in Russia;

·  20-year experience in collective protection of interests of professional companies , including court procedures;

· Big experience of developing of industrial standards;  

· Two own training centres for preparation of constructors and design engineers;  

· Established partnership with leading specialized higher education institutes of Russia;  

· Support of own media-resources: magazines “The world of climate”, “АВОК”, “Santechnika”, “Energy saving”, 7 leading industrial Internet-sources, the exhibition «The world of climate» and other partner projects.

There is a preliminary agreement on attraction of administrative and information resources of these SRO, as well as APIC and ABOK for implementation of the Project GEF/ UNIDO with the following actions involved:

· public information

· institutional reinforcement

· training of specialists in engineering and building specialties

· training in  performing of service of refrigerating and air-conditioning equipment in the whole territory of Russia

Besides, it is supposed to use capabilities of working with SRO, APIC and ABOK clubs of producers for establishment of direct contacts with the representatives of producers of air-conditioning and refrigeration equipment, their distributors, mounters and maintainers.  
In the frames of the Project GEF/UNIDO it is also supposed to perform several small pilot subprojects on enlargement of opportunities via equipment supply and training personnel of a number of existing service centres of refrigerating and air-conditioning equipment in different regions of the country on the work with ozone safe refrigerants and collecting and recuperating of HCFC-22.

HCFC Phase out Alternatives

Stand-alone equipment 

Stand-alone equipment consists of tightly integrated components.  The transition to non-ODS refrigerants in this equipment is complete in developed countries, and use of these systems is also increasing in Article 5 countries.

	HFC-134a
	The dominant alternative refrigerant is HFC-134a in the, including for stand-alone display cases, where the refrigerant charge exceeds 0.5 kg.  

	CO2
	Some global companies continue transitioning from high-GWP to low-GWP technologies, such as CO2 and HC-290 (propane). 

	R-600a (isobutane)
	Although there has been some uptake of CO2 in vending machines, this trend does not seem to be growing rapidly due to the relatively high costs of this equipment. The global inventory of vending machines using CO2 in 2007 is estimated at about 90,000.  An important advantage of CO2 is its ability to produce both cold and hot temperatures in the same machine using the same thermodynamic circuit.  

For small commercial freezers, R-600a (isobutane) is the preferred option because of its small charge, high efficiency and low GWP; it is technically and economically viable for about 80 per cent of the vending machine market. 


Condensing units 

Condensing units are found in many convenience stores and food speciality shops for cooling a small cold room and one or more display cases.  The cooling capacity varies from 5 to 20 kW, and most condensing units work at evaporating temperatures that vary between –10 and –15°C.  Several small racks of condensing units (up to 20) installed side by side can be found in small machinery rooms in larger food stores. 

It is less energy-efficient by far to use several small condensing units than it is to use a well designed small centralized system, but condensing units are chosen for initial or investment-cost reasons and ease of installation, and are available ready to install in large supply companies.  

A significant path forward in designing a commercial refrigeration system could be the development of life-cycle cost analysis of the equipment, including energy consumption and maintenance costs.

	HFC-134a R-404A

R-507A
	For new medium- and low-temperature equipment, a preference for the use of HFC-134a is apparent in non-Article 5 Parties, especially in systems with a refrigerant charge larger than 1 kg. R-404A and R-507A are used to replace HCFC-22, especially in low-temperature applications.  

	HC-290

R-600a

HFC-134a

R-404ª
	In some European countries, condensing units using hydrocarbons are sold, but their market share is less than 5%t. HCFC-22 is still the most commonly used refrigerant in Article 5 countries, with HFC-134a and R-404A recently introduced in some applications.   

	R-422D
	R-422D has been reported as an easy retrofit for HCFC-22 in medium-temperature direct-expansion refrigeration systems, with potential use also for low-temperature systems.  A number of case studies report its successful use in commercial supermarket systems and stationary air-conditioning applications, including chilled-water systems.  Retrofits of HCFC-22 in medium-temperature equipment using R-422D are being carried out on a large scale in Europe, driven by the pending 2010 phase-out of newly produced HCFC-22 for servicing.


Centralized systems 

Centralized systems are similar to condensing units, except that one unit often includes several compressors that serve parallel sets of cooling equipment, and can produce a number of different temperature levels. They tend to be used in supermarkets, in order to lower energy consumption and to increase redundancy. The size of centralized systems can vary from refrigerating capacities of about 20 kW to more than 1 MW.

	HFC-134a

R-404A

R-422D
	HCFC-22 is still the most commonly used refrigerant globally. The alternative refrigerants for centralized systems are the same as those for condensing units. However, these systems are more prone to leakage, resulting in high refrigerant emission rates.  Significant efforts are being made to alleviate this problem by using indirect or secondary loop systems as well as distributed systems. 

	HC-290

R-600a
	In low temperature applications in Europe, the refrigerant CO2 is used in secondary loops as well as in the low-temperature part of cascade systems.  In such systems, R-404A, R-717 (ammonia) or HC-290 can be used in the upper cascade. The primary refrigerant is confined in a shorter refrigeration circuit. This not only allows the use of flammable refrigerants, but also reduces the charge of primary refrigerant. In this way, the charge in these systems is reduced by 30 per cent to 40 per cent, which also yields lower refrigerant emissions. 

	CO2
R-404A

Hybrid


	Hybrids between direct and indirect systems are being offered by European installers. CO2 is used as a refrigerant in the low-temperature stage, with an evaporating temperature around –35 °C and a condensing temperature at –12 °C, keeping the tubing and the components under the 2.5 MPa pressure threshold of the current technologies.  The condensation of this CO2 low-temperature stage rejects its heat through the heat-transfer fluid to the medium-temperature stage.  So the heat of the CO2 system is delivered at the medium-temperature stage and then released out of doors by the medium-temperature vapour compression system.  This concept has been employed in very large supermarkets and is claimed to meet the same initial costs as R-404A direct systems because the R-404A charge is reduced from 1.5 tonnes to less than 250 kg. Systems are running with R-404A in large supermarkets using this hybrid technology.


Increased retrofitting to HFCs has taken place in a variety of markets but still represents a relatively small percentage of the installed base. The European F-gas regulation stringently controls refrigerant leakage control, but outside of northern European countries, emission rates from equipment are estimated to be 15-25 per cent of the total charge per year.  Refrigerant emissions are lowest in supermarkets and highest in hypermarkets. 

Air-Conditioning

Air-cooled air conditioners ranging in capacity from 2 to 700 kW are used in residential and commercial applications for cooling or heating (if combined with air-conditioning heat pumps), representing probably the largest sub-sector of HCFC-22 consumption in Article 5 countries.  Most of both the existing installed capacity and new production is of the unitary equipment type. Unitary air-conditioning equipment is a broad category of air-to-air air-conditioning systems.

Room air conditioners (window-mounted, through-the-wall and mobile units) normally have a capacity of between 2 kW and 10.5 kW and contain between 0.5 and 2 kg of HCFC-22, with an average of 0.75 kg. These units are typically manufactured and charged in large plants with quality control and leak tests, leading to low leakage rates, on the order of 2-3 per cent of the initial charge per year. 

Ductless split systems, mini-splits for one room and larger systems usually have multiple indoor evaporator/fan units connected to a single outdoor unit with a refrigerating capacity of 4 kW and above. These air conditioners have an average HCFC-22 charge of about 1.2 kg per system. These systems are normally produced in large manufacturing plants as well, with the associated quality control and leak tests. However, the systems are installed on-site using pre-charged lines and connectors, leading to a higher average leak rate for these systems. 

Residential split-ducted central air-conditioning systems and heat pumps consist of a condensing unit (compressor/heat exchanger) installed outside the conditioned space, which supplies refrigerant to one or more indoor heat exchangers installed within the building’s air-duct system. The refrigerating capacity of such systems is generally between 5 kW and 18 kW, and they contain on average about 3.25 kg of HCFC-22 per system. 

Packaged air-to-air systems and split systems for commercial air conditioning, ranging in refrigerating capacity from 10 kW to more than 350 kW, which include commercial rooftop air conditioners, fall into this category. The average HCFC-22 charge is about 10.8 kg per system, but charges vary widely with capacity.

Representative leakage rates for the last three categories of split systems are generally quoted in manuals and associated literature as 4-5 per cent of nominal charge per year, although anecdotal evidence suggests emissions as high as 15 per cent or even more. The higher leak rates are related to the limitations of installation into existing buildings, including a higher number of connections, and the age of the system plays an important role in this respect. 

Chillers are compact refrigeration systems designed to cool down water or brine for the purpose of air conditioning or, less often, process cooling for manufacturing of goods or chemicals. 

The cool water or brine is distributed to the cooling equipment, in case of air conditioning, to heat exchangers distributed throughout a building. The refrigerating capacity ranges from 7 kW for water-cooled chillers equipped with reciprocating and scroll compressors, to chillers of about 700 kW and above, which are usually built as centrifugal chillers. Centrifugal chillers do not use HCFC-22.

HCFC-22 has been used for manufacturing virtually all non-centrifugal chillers with screw, scroll and reciprocating compressors. While chillers based on R-134a, HFC-407C and R-410A are available in non-Article 5 countries, users in Article 5 countries continue to be supplied with HCFC-22 chillers. 

Since chillers are often manufactured and quality controlled in large plants, and since their operating conditions tend to be very favourable, chillers can last for several decades before being in need of replacement. 

While the HCFC-22 needs for service and repair are normally small per system, the large number of chillers and their long lifetime prolongs the dependence of countries on HCFC-22. 

Single-component HFC refrigerants 

Several single-component HFC refrigerants have been investigated as replacements for HCFCs currently used in air-cooled air conditioners. However, HFC-134a is the only single-component HFC that has seen any commercial application in this category of products. 

HFC-134a is not a drop-in replacement for HCFC-22.  To achieve the same capacity as an HCFC-22 system, the compressor displacement must be increased by approximately 40 per cent to compensate for the lower volumetric refrigeration capacity of HFC-134a.  Significant equipment redesign is necessary to achieve efficiency and capacity equivalent to those of HCFC-22 systems.  These design changes include larger heat exchangers, larger diameter interconnecting refrigerant tubing, and re-sized compressor motors. 

While HFC-134a is a potential HCFC-22 replacement in air-cooled applications, it has not seen broad use because manufacturers have been able to develop lower-cost air-cooled air-conditioning systems using HFC blends such as R-407C and R-410A. The predominant use of HFC-134a has been in water-chiller and mobile air-conditioning applications. It therefore appears that HFC-134a will see very limited application in air-cooled air-conditioning applications.  

HFC blends 

A number of HFC blends have emerged as replacements for HCFC-22 in air-conditioning applications. Various compositions of HFC-32, HFC-125, and HFC-134a are being offered as non-ODS replacements for HCFC-22. The two most widely used HFC blends are R-410A and R-407C. 

	R-407C


	R-407C is a (zeotropic) blend of three HFC gases. The temperature glide of this blend is 4.9°C. Otherwise, it closely simulates HCFC-22. Performance tests with R-407C indicate that, in properly designed air conditioners, this refrigerant will have capacities and efficiencies within ± 5 per cent of equivalent HCFC-22 systems.  It has been reported that the deviation from HCFC-22, under retrofit conditions, increases above these nominal values as the outdoor ambient temperature increases.

R-407C air-conditioning products are currently widely available in Europe, Japan and other parts of Asia. R-407C has also seen some limited usage in the United States and Canada, primarily in commercial applications. 

Since R-407C refrigerant requires only modest modifications to existing HCFC-22 systems, it has been used as a transitional refrigerant in equipment originally designed for HCFC-22, where the transition was moving faster than the design of new equipment tailored for HFC-410A (Europe and Japan).  

R-407C may also be an attractive alternative for large-capacity (greater than 50 kW) unitary products that would require extensive design modification and high capital equipment investments for conversion to a higher-pressure refrigerant such as R-410A. 

In Europe, R-407C has been used as the dominant replacement for HCFC-22 in air-cooled air-conditioning applications. In Japan, R-407C has been used primarily in the larger-capacity duct-free and multi-split products and variable refrigerant flow systems (VRF).  However, many of these products are now beginning to be transferred from R-407C to R-410A to obtain improved serviceability (lower glide) and higher efficiencies, resulting in size and cost reductions. 

	R-410A


	R-410A is a binary blend that can replace HCFC-22 in the production of new equipment. This blend has a low temperature glide (near-azeotropic). The normal boiling points are approximately 10°C lower than in the case of HCFC-22, but operating pressures are 50 per cent higher than in the case of HCFC-22. 

R-410A air conditioners (up to 175 kW) are currently commercially available in the USA, Asia and Europe. A significant portion of the duct-free products sold in Japan and Europe now use R-410A as the preferred refrigerant. In the USA, approximately 8 per cent of the ducted residential market in 2004 used R-410A as the refrigerant. After 1 January 2010, air conditioners sold in the ducted residential market in the USA will predominantly utilize R-410A as the HCFC-22 replacement. 

System pressures with this blend are approximately 50 per cent higher than with HCFC​-22. System designers have addressed the higher operating pressures of R-410A through design changes such as heavier wall compressor shells, pressure vessels (accumulators, receivers, filter dryers, etc.), heat exchangers and refrigerant tubing. 

	R-417A
	This refrigerant combines two HFC refrigerants with a small amount of HC-600 (butane) refrigerant. R-417A is a zeotropic blend having a glide similar to R-407C. The HC-600 is added to the blend to enable this refrigerant to utilize standard naphthenic mineral-oil-based and alkyl benzene lubricants.  This refrigerant has been promoted primarily as a drop-in and retrofit refrigerant for HCFC-22 in air-conditioning and refrigeration applications. Published data for air-conditioning and heat-pump applications suggest that this refrigerant exhibits approximately a 12 per cent lower coefficient of performance and a 20 per cent lower capacity than HCFC-22 when used as service fluid in systems originally designed to use HCFC-22. Other similar blends have been proposed as potential service refrigerants, including R-419A and R-422B.


There are several attempts being developed to find alternative HFCs with lower GWP values than R-407C and R-410A.  The potential use of HFC-1234yf (1,1,1,2-tetrafluoropentene, CF3-CF=CH2) and its blends has been discussed since 2007.  HFC-1234yf has a very low global warming potential (GWP 4), similar thermodynamic properties to HFC-134a, and low toxicity.  It is mildly flammable. Its potential as an alternative to HCFC-22 needs further investigation, as the single substance has a lower efficiency than R-410A.
New refrigerant blends

In addition, a number of refrigerant blends have entered the market over the past 24 months.  These blends are designed to meet the servicing requirements of HCFC-22 air conditioners and heat pumps.  

They generally consist of two or more HFC components combined with a small quantity of hydrocarbon refrigerant.  The addition of the hydrocarbon allegedly allows these blends to work with existing compressor and lubricant systems.  However, there is limited published information on the performance and reliability of air-conditioning systems using these blends. More field experience is needed to determine whether these blends are suitable as service, retrofit or drop-in repair refrigerants.

Hydrocarbon refrigerants 

There have been a number of performance comparisons made between HC-290, propane, and HCFC-22. The results of these comparisons suggest that the HC-290 systems have a somewhat higher efficiency than the HCFC-22 baseline systems during drop-in performance comparisons excluding indirect systems. In efficiency terms, this means that HC-290 is preferable to HFCs and HFC blends.

Compared to HFCs, hydrocarbon refrigerants generally offer reduced charge levels in terms of mass (but not necessarily in terms of volume), approximately 0.10 - 0.15 kg/kW of cooling capacity, miscibility with mineral oils (synthetic lubricants are not required), reduced compressor discharge temperatures, and improved heat transfer due to favourable thermophysical properties.

The factors that argue against application of the hydrocarbon refrigerants in air-conditioning systems are mainly the safety concerns, handling, installation practices and field-service skills and practices. It might also be necessary to redesign the compressors to accommodate the difference in physical properties, so that European and international standards generally limit the use of hydrocarbon refrigerants to applications having refrigerant charge levels below 1 kg. In systems with charge levels below 150 g, the design requirements necessary to meet current and future safety requirements can generally be applied cost effectively.

When designing new air-conditioning systems with HC-290 or other flammable refrigerants, the designer should be sure to comply with all applicable safety standards and regulations, as there can be significant regional differences in codes and standards. Installation and service practices will also need to be modified to avoid exposing service technicians to the additional risks associated with working with flammable refrigerants. 

Another factor that must be considered in the case of flammable refrigerants will be requirements in respect of refrigerant reclaim and recovery.  Even though hydrocarbon refrigerants have minimal environmental impacts, there will still be a need to require selective recovery during servicing and at the end of the product’s life so as to protect those servicing or recycling the product. It will be important to ensure that rigorous procedures are applied to recovery and recycling systems in order to ensure safety and avoid mixing refrigerants.

The ultimate decision as to whether hydrocarbon refrigerants are practical in air-cooled air-conditioning products will depend on whether the added costs of technologies mitigating safety concerns result in a product that is more costly than those that can be developed using other non-ODP substances. 

A number of researchers and practical experience with hydrocarbon refrigerators confirm that hydrocarbon refrigerants can utilize mineral-oil-based lubricants. Manufacturers’ compressor catalogue data indicate that both mineral-oil-based and POE lubricants are being used in compressors designed for hydrocarbon applications. 

R-290 can be considered as the candidate for replacement of HCFC-22 for use in vending machines.

Carbon dioxide (R-744) 

Carbon dioxide (R-744) offers a number of desirable properties as a refrigerant: ready availability, low toxicity, low GWP and low cost.  

R-744 systems are also likely to be compact, albeit more expensive than HCFC-22 systems in the short to medium term.

These desirable characteristics are offset by the fact that R-744 air-conditioning systems can have low operating efficiencies for cooling and very high operating pressures.  

The R-​744 refrigerant cycle differs from the conventional vapour-compression cycle in that the condenser is replaced with a gas cooler, since the R-744 will not condense at the typical air-conditioning operating temperatures, which are above the critical point of R-744.  

Typical gas-cooler operating pressures for R-744 systems will be as high as 14,000 kPa. There are some conflicting data on the performance of R-744 air-conditioning systems.  Some of these data show a significant loss of efficiency with R-744 when compared to HCFC-22, while other papers suggest equal or better performance. 

Another indicator of the current state of the art is the fact that commercially available air-cooled R-744 air conditioners have not been introduced into the market.  

A significant barrier to the commercialization of R-744-based air conditioners continues to be the limited availability of compatible components, such as compressors, heat exchangers and refrigerant controls. 

However, a number of compressor manufacturers have presented papers in journals and at conferences indicating active development programmes relating to R-744 compressors.  

The efficiency of R-744 systems can be improved through optimized system designs, and the use of refrigerant expanders, various inter-cycle heat exchangers, and cross-counter-flow heat exchangers, which take advantage of the favourable thermophysical properties of R-744. 

Carbon dioxide is becoming more popular in Japan, especially in water-heating applications using heat pumps, where CO2 has efficiency advantages.

Considering the current state of the art and the limited commercial availability of R-744 components, R-744 is not expected to play a significant role in the replacement of HCFC-​22 in Article 5 countries for some years to come.  

Air-conditioning chillers

HCFC-123 and HFC-134a continue to be the primary options for centrifugal chillers.  

Two beneficial trends are driving chiller development: increases in energy efficiency and reduced refrigerant emissions.  Improvements in energy performance are driven by concerns over global warming and by new more aggressive energy performance standards or regulations being enacted by a number of Parties. 

Reduced refrigerant emissions are the result of better designs and service practices.  The replacement of CFC chillers by (or sometimes their conversion to) energy-efficient HCFC-123 or HFC-134a chillers is occurring in a number of Article 5 countries.

The main reason is energy cost savings, since the current average chiller uses 35 per cent less electricity compared to the average chiller produced 20 years ago. 

New chillers employ scroll compressors in the range from 7 kW to 350 kW, and screw compressors in the range from 140 kW to about 2,200 kW.  These chillers generally use HFC-​134a as the refrigerant, but scroll compressor systems are now starting to use R-410A. 

An important development in several developed countries is the accelerating transition away from HCFC-22 in new air-cooled and water-cooled chillers. 

HCFC-22 cannot be used in new chillers manufactured in many non-Article 5 countries after 1 January 2010, and newly produced HCFC-22 cannot be used in servicing in Europe after that date.  

HCFC-22 is still used, primarily in chillers with positive-displacement compressors, which includes reciprocating, screw, and scroll compressors.  Manufacturers of these chillers have redesigned their products to use HFC refrigerants. 

Chillers with cooling capacities up to about 350 kW are generally being redesigned to use R-410A.  Chillers above this capacity generally are being redesigned to use HFC-134a. 

HFC refrigerant blends containing HFCs and small amounts of hydrocarbons are now offered for the servicing of HCFC-22-based equipment. These include R-407C and R-422D (HFC and HC blend).

Ammonia and hydrocarbons can also be used in air-conditioning chillers. Ammonia is already widely used in some Article 5 countries. Both of these refrigerants have significant safety implications which must be addressed by suitable regulations and codes of practice. These systems differ somewhat from air-cooled systems, as the refrigerant is generally contained within controlled areas such as a machine room, and only non-hazardous coolant is circulated to occupied spaces.

In countries where ammonia is already used, this could provide an appropriate alternative to HCFC-22 chillers. However, the use of large volumes of hydrocarbons in chillers will require the adoption of new regulations in most Article 5 countries.

Summary of alternatives in new air-conditioning equipment
The current trends indicate that, in the near term, HFC blends are the most likely candidates to replace HCFC-22 in larger air-cooled systems. Air-cooled air-conditioning equipment using HFC refrigerants is already commercially available in most regions of the world. Systems using HFC refrigerants are also becoming commercially available in some Article 5 countries, primarily for export. 

Hydrocarbon refrigerants may be suitable replacements for HCFC-22 in some categories of products, particularly very low-charge-level applications. There are international and some regional standards that permit the use of hydrocarbon refrigerants at very low charge levels. However, the designer must ensure that local codes or national standards do not pre-empt the international and regional standards.  

The role of hydrocarbon refrigerants may ultimately be determined by the costs required to mitigate all safety concerns.

If hydrocarbon systems could be developed as safely as their HFC counterparts, the ultimate decision on their commercial viability would be driven by economic factors, consumer acceptance, and safety codes and standards. 

There is a significant amount of research being conducted on R-744 systems.  This research is being focused on component development, modelling tools and system designs.  However, this research has been primarily related to mobile air-conditioning, refrigeration and water-heating applications. 

R-744 is used among other things for mobile air conditioners for specific vehicles such as hybrid cars.  In Japan, the use of R-744 in heat pumps for water-heater applications is becoming popular due to its high efficiency for this purpose. The development of R-744 air-cooled air-conditioning systems is lagging behind that of HFC technologies.

The manufacturers DuPont and Honeywell have recently developed a near drop-in replacement solution called HFO-1234yf, which enables automobile-makers to meet EU low-GWP requirements. Research and development work is being undertaken in Japan using this compound and a similar compound, HFO-1234ze. However, both of these refrigerants have mild flammability, but they do have very low GWPs (4 and 6).

Further research is needed to establish the suitability (technical, price, availability) of these refrigerants in different applications.

Energy efficiency legislation
· Federal law of 27.12.2002 No. 184-FZ “About technical regulation” with subsequent amendments. In accordance with this Federal law the one of the purposes of adoption of technical regulations is to "ensure energy efficiency" (paragraph introduced by the Federal Law of 18.07.2009 No. 189-FZ, Chapter 2, Article 6). 

· Federal Law of 23.11.2009 Nr. 261-FZ "About energy conservation and improving energy efficiency".

· Resolution of the Government of the Russian Federation of 31.12.2009 No. 1221 "About approval of rules establishing the requirements of the energy efficiency of goods, works and services, placing orders to that performed for state or municipal needs". This resolution was made in the development of the above provisions of Federal law (Article 26). In the list of goods in respect of which set energy efficiency requirements specified:
· Installation refrigeration cooling capacity more than 2.5 thousand Std. kcal / hr (OKP code 36 4400);

· Refrigeration equipment (OKP code 51 5110).
In the field of domestic refrigeration technology in the country operates the State Standard GOST R 51565-2000 "Energy saving, refrigerators, electric household devices. Energy efficiency. Methods for determination”, which regulate the procedure for calculating the energy efficiency classes and their sequence on the devices. Standard was developed in accordance with the European Directive of 21.01.1994 No. 94/2/ES. However, this standard is outdated and needs to be upgraded because it fails the order of determination of progressive energy efficiency classes A + and A ++ and calculation of classes for complex domestic refrigeration equipment with multiple cameras.

For the rest of refrigeration equipment the guidelines for "Classes of energy efficiency" is completely absent, and available a standard regulatory framework does not allow, as a rule, to assess the energy efficiency of refrigeration equipment. In the existing standards there are certain indicators that do not allow the estimate the cost of electricity per unit of artificial cold.
Given the above, it will be necessary to provide a regulatory framework for the assessment and consumers informing about the energy efficiency of refrigeration equipment, which must comply with international documents in this area.

Analysis of Barriers to Project Implementation 
One of the key barriers to project implementation is the scale and complexity of the HCFC production and consumption situation in the Russian Federation. Geographically the Russian Federation is the largest country in the world (17,075,400 km2, 83 equal subjects of the Federation). The number and variety of stakeholder engagement required to make the project successful is a potential barrier at least to the speed of implementation. The lack of regional and local institutional infrastructure to address the main HCFC phase out issues exacerbates this situation; however the project itself aims to increase institutional capacity to address this.

The project will therefore require a robust communication and stakeholder management approach to ensure that the key messages relevant to various stakeholder groups are clearly communicated and understood.

The technical complexity of the project is a potential barrier in itself and the complexity of interrelated technical, commercial and the legislative problems to be addressed may be underestimated, however the core components of the programme and the principal activities for the conversion of end users to phase out HCFCs and introduce more energy efficient designs are well understood and there are well established and tried and tested approaches for these activities.

The milestones of the project preparation and coordination of implementation will be elaborated in cooperation with the Project Management Office (PMO) and the regional and local partner institutions already identified. The programme team will have to allow for flexibility of approach during the 5 year duration of the programme as it is likely that technical developments will occur during that time frame. Regular 6 monthly technical reviews will be held to ensure that the programme activities take account as far as possible of any relevant technical developments. 

There is currently inadequate national support to enhance the legislation related to HCFC phase out and removing barriers to energy efficiency in the refrigeration and air-conditioning sectors in the Russian Federation. The institutional strengthening components will provide support in the drafting of legislation, the detailed functions and responsibilities of the parties will be clearly defined and described as a preliminary task of that work stream. However stakeholder involvement will be crucial and under the coordination of the PMO all key stakeholders will actively participate in all stages of the project development and implementation including elaboration of legislative documents. 

On project commencement the necessary assessments of technological options, analysis of cost-effectiveness and associated legislation requirements will be elaborated and if necessary the scope of intervention will be reduced to the available resources.

Local, Regional and Global Benefits 

Local

This project will have immediate local ODS and Climate  benefits through the direct phase out of HCFCs in the Russian Federation, in the process of which a strengthened institutional capacity to manage and control the technical and legislative aspects of environmental management programmes will have been gained by the central and Federal administrations of the country.

A wide variety of end users will receive technology and know-how upgrade in the refrigeration, air-conditioning and polyurethane foam manufacturing sectors, and through the communication and information dissemination brought about by the programme, all enterprises in these sectors will have local access to this technology examples and know that will allow replication across the country.

The programme will also provide a local ODS disposal and destruction capacity which is an essential requirement to facilitate a recycling programme which in turn may facilitate incentive programmes for the replacement of older equipment with new energy efficient designs. 

Regional

In many ways the scale and nature of the Russian Federation means the project has many of the characteristics a regional project might have in terms of scale, range and replicability.  However the programme will provide regional benefits in terms of access to demonstration projects and know –how and the reduction in regional (and global) production capacity of HCFCs

Global
The Russian Federation is a major producer of HCFCs. As well as the global benefit brought about by ODS phase out and reduced CO2 emissions, the ultimate closure of production facilities will contribute to the global drive to phase out HCFCs.

The Russian Federation is also a very significant emerging market for many global manufacturing and service companies. 

A key feature of this project is the way in which it will attempt to integrated best practice from number of areas in including ODS phase out under the Montreal Protocol, minimisation of HFC adoption in line with Kyoto Protocol and removing barriers to energy efficient refrigeration in line with GEF strategic priorities. 

This approach has not yet been used in such a comprehensive way, and the learning from this project should provide valuable insights for future projects which inevitable will have to deal with the evermore complex interrelation between different aspects of environmental protection.

Special Features 
Scale of country and infrastructure

The Russian Federation is a vast country and this adds special features to the project in terms of the scale and level of stakeholder involvement required to make an impact on the key consumption and production HCFC sectors.

Comprehensive communications and stakeholder involvement will be key in achieving appropriate legal frameworks for the control of HCFC production and consumption and the number of parties involved in discussions will be significant in terms of numbers and geographical areas.

The scale of the country also means the control of borders and entry points is required on a large scale and this will mean large numbers of officials will have to be trained and equipped to control the flow of HCFCs into and within the country.
Large scale production capacities 

The Russian Federation has a very large HCFC production capacity (48,800 tonnes per year) which will have to be addressed as part of this project if phase out activities are to have any impact. The scale of production capacity means that extremely accurate monitoring of production and importation of all HCFCs is vital. Furthermore the reduction of production capacity is an integral part of the HCFC phase out strategy, however this will have to be linked closely to phase out activities on the consumption side.

Relationship to other activities

This project builds also on the framework of awareness raising and barrier removal to be put in place by UNDP project (3216 - RUS "Standards and Labels for Promoting Energy Efficiency"). 

The latter project aims to deliver “…strengthened capacity of the local manufacturers to produce appliances complying with the new EE standards”. Without adequate supply, markets for more efficient products cannot be developed. Suppliers must see it as their interest to deliver more efficient technologies to (industrial, commercial and/or residential) customers, for example via an increased profit margin on better performing products. 


The UNDP project will deliver a proper framework for domestic manufacturers to analyze and asses the options and market opportunities for adoption of more energy efficient products. UNIDO project will provide direct assistant to a number of those organizations (including domestic refrigerator producers) to make the plant conversions necessary to realize those opportunities and demonstrate to the industry sector the feasibility of conversions. UNIDO project will also extend the approach into the commercial and industrial refrigeration sectors which accounts for a large electricity consumption but with more complex products.

It is assumed that joint efforts will be made by UNDP and UNIDO in implementing  component No. 5 “Stimulating market growth for energy efficient refrigeration and air conditioning equipment’’ through linking related activities to the Russia - UNDP initiative on establishment of the International Energy Efficiency and Climate Change Centre in Moscow. This Centre is expected to be created as a thematic knowledge hub under a separate UNDP project by the end 2010. 

The project will be closely coordinated with the UNDP projects to maximize impact of both and minimize duplication."

An interesting special feature of this project is the way in which it will attempt to provide practical solutions which bridge the gap between energy efficiency policy which is essentially a demand side issue and climate policy which is general a supply led strategy. The project will demonstrate the contribution of energy efficient products to climate policy and relationship between market forces and demand side energy efficiency incentives.

SECTION B

Reasons for UNIDO Assistance

The programme is consistent with the country’s priorities and is designed to build on the strengthened national monitoring and legislative system established for the implementation of CFC phase-out completed in 2000. 

The programme also supports the draft federal law on Energy Efficiency which aims to achieve a 40% reduction in Russia’s GDP energy intensity by 2020 compared to 2007 consumption levels.

The programme is based on GEF-4 Strategic program: Phasing out HCFCs and Strengthening Capacities and Institutions.

However, the incremental Energy efficiency component aims at developing, expanding, and transforming the markets for energy-efficient technologies which would also support the climate change strategic programme (SP-1) on Promoting Energy Efficiency in Residential and Commercial Buildings.

SECTION C THE PROJECT
Objectives 

The primary objective is the direct phase-out 600 ODP Tonnes of HCFCs in the foam and refrigeration manufacturing sectors in the Russian Federation to meet the 2015 Montreal Protocol target. 

The direct GHG emissions reduction resulting from the phase-out of HCFCs will be approximately 15.6 MMT CO2. This is the estimated reduction through HCFC phase-out achieved through investment and through replication to meet the obligatory Montreal Protocol phase-out target.
Table C.1. Direct Impact - CHG Reduction Targets

	Consumption in 2008
	MT
	ODP
	ODP Tonnes
	GWP
	CO2 Equiv MT

	HCFC-22 (74%)
	12,682
	0.05
	634
	1810
	22,954,420

	HCFC-141b (19%)
	3,269
	0.11
	360
	725
	2,370,025

	HCFC-142b (7%)
	1,174
	0.07
	82
	2310
	2,711,940

	Total
	17,125
	
	1,076
	1,637
	28,036,385


The secondary objective of the project is to introduce more energy efficient designs, through technology transfer, during the conversion of refrigeration and air conditioning manufacturing facilities. 

The project aims to achieve indirect GHG emissions reduction through reduced electricity consumption in the commercial and industrial refrigeration sectors, of approximately 10 MMT CO2 in 5 years.

Table C.2.

	
	GHG reduction Target
	
	
	
	
	

	%
	Consumption in 2008
	MT
	ODP
	ODP Tonnes
	GWP
	CO2 Equiv MT

	74%
	HCFC -22
	           12,682 
	0.05
	                  634 
	1810
	        22,954,420 

	19%
	HCFC -141b
	             3,269 
	0.11
	                  360 
	725
	          2,370,025 

	7%
	HCFC -142b
	             1,174 
	0.07
	                    82 
	2310
	          2,711,940 

	
	Total
	           17,125 
	 
	               1,076 
	  1,637 
	        28,036,385 

	
	
	
	
	
	
	

	
	Baseline ODP tonnes
	3,996.90
	ODP t
	
	
	

	
	2010 Target 75%
	999.225
	ODP t
	
	
	

	
	2015 target 90%
	399.69
	ODP t
	
	
	

	
	2008 Consumption
	             1,076 
	ODP t
	
	
	

	
	Phase Out Target
	                600 
	ODP t
	
	
	

	
	Equivalent at current mix
	             9,543 
	MT
	
	
	

	
	
	
	
	
	
	

	
	Total investment
	    40,000,000 
	US$
	
	
	

	
	Indicative Cost Effectiveness (by Mass)
	             12.00 
	$/kg
	
	
	

	
	Phase out Target Investment / Demo Projects
	           209.42 
	ODP t
	
	
	

	
	Phase out Target Investment / Demo Projects
	             3,333 
	MT
	
	
	

	
	Average GWP of Mix
	             1,637 
	
	
	
	

	
	CO2 Equivalent
	      5,457,204 
	Tonnes CO2
	
	

	(A)
	Direct GHG Reduction  - Investment
	               5.46 
	MMT CO2
	
	

	
	
	
	
	
	
	

	
	Phase out target through replication
	                390 
	ODP T
	
	
	

	
	Phase out target through replication
	             6,210 
	MT
	
	
	

	
	Average GWP of Mix
	             1,637 
	
	
	
	

	
	CO2 Equivalent
	    10,166,240 
	Tonnes CO2
	
	

	(B)
	Direct GHG Reduction  - Replication
	             10.17 
	MMT CO2
	
	

	
	
	
	
	
	
	

	
	TOTAL DIRECT GHG REDUCTION
	             15.62 
	MMT CO2
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	(C)
	Indirect GHG reduction energy efficiency
	             10.31 
	MMT CO2
	
	

	
	As a result of project  (Year 1)
	1.88
	
	
	
	

	
	Through replication  (Years 2-5)
	8.43
	
	
	
	

	
	
	
	
	
	
	

	
	Overall Project GHG reduction Target
	             25.93 
	MMT CO2
	
	
	


The UNIDO Approach 

There are three main barriers to achieving HCFC phase-out and developing long term strategies to minimize the climate impact of alternative technologies in the foam and refrigeration and air conditioning sectors:
i) insufficient institutional capacity 

ii) lack of knowledge of and local availability of suitable alternative technologies 

iii) Insufficient market drivers for environmentally friendly equipment and products. 

This project represents the first comprehensive international effort to consider the entire scope of work required to achieve HCFC phase-out and minimise climate impact taking into consideration both Montreal and Kyoto Protocols as well as National environmental policy and targets. The project is made up of a number of key work streams:

1. Building institutional capacity 

2. HFC and HCFC alternative life cycle performance analysis

3. Phase out of HCFC consumption in the  Foam and Refrigeration sectors

4. Strategy for ODS destruction facility and supporting recovery network

5. Stimulating market growth for energy efficient refrigeration and air conditioning equipment. 

6. Technology Transfer

7. Feasibility study to determine the best and most integrated strategy for dealing with HCFC production closure. 

8. Project management, monitoring and evaluation (5years)

The workstreams 3 and 5 respond specifically to the Strategic Programme on Technology Transfer and Climate change.

In this programme HCFC phase-out technology for refrigeration and air-conditioning equipment manufacture will be determined through an innovative life cycle analysis approach (component 2) which will highlight the longer term benefits to users of low GWP energy efficient equipment. 

The integrated approach put forward in this proposal is to use additional funding from the GEF climate area to stimulate a secondary intervention around the design of refrigeration and air-conditioning equipment which specifically delivers a step change in the energy efficiency of equipment being produced in the Russian Federation. 

It is true that some alternatives to HCFCs, most notably hydrocarbons, offer the potential to design more energy efficient refrigerators and air conditioners. However, it is a common misconception associated with alternative refrigerants that adopting an alternative can alone enhance or degrade the efficiency of the system. This is only true if no other aspects of the system are changed. In fact, any refrigeration system can be made more efficient regardless of the refrigerant being used. The critical factor is to design the system hardware in conjunction with the refrigerant. 

In simple terms the rationale for this project component is to take advantage of the redesign and conversions required to phase-out HCFCs and at the same provide the technical assistance and technology transfer required to enhance the energy efficiency of the equipment design. This additional redesign activity will necessitate additional tooling and component modifications and hence will involve additional costs; however, the costs will be lower than if this was the only aspect of the redesign being undertaken. 

Using this approach the necessity to phase-out HCFCs and redesign for alternative refrigerants provides an opportunity to enhance energy efficiency in the sector at a reduced cost and in fact acts as a catalyst for the manufacture of more energy efficient equipment without which the market would be unlikely to shift in the short term.
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In order to demonstrate the benefits of this approach to manufacturer and to customers it will be necessary to invest in the latest most efficient technology, hence the additional funding is requested under component 6. The disbursement of this funding will be subject to the scrutiny and analysis of the UNIDO project team, international experts and the centre of excellence for refrigeration design which will be established under component 5. This will ensure that activities are fully integrated and the maximum benefit can be shared across different work streams

This programme also complements and enhances the effectiveness of the EEDAL 2009 programme, by providing market proof points of equipment manufactured within the Russian Federation, without which there would be a serious risk that when testing and labelling of equipment is introduced only imported equipment would meet the highest standards.

For the counterparts and industry as a whole there is a dual incentive attached to participating in the programme. Firstly, there is the opportunity to offset, at least partially, the cost of HCFC phase-out and the potential equipment and process upgrades that facilitates. Secondly, there is the potential to gain early access to a market demand for energy efficient equipment, being stimulated by increasing energy prices and awareness programmers such as EEDAL. The programme also supports the draft federal law on Energy Efficiency which aims to achieve a 40% reduction in Russia’s GDP energy intensity by 2020 compared to 2007 consumption levels.

Rationale for GEF Intervention 

The Russian Federation, as the only HCFC producer and the largest HCFC consumer among the CEIT countries, requires further incremental technical and financial assistance of the GEF in strengthening of its institutional capacities and receiving practical experince on sustainabe HCFC phase-out obligations. This assisstance is essential to motivate and ensure the required further stable co-financing by different national and foreign investors.

The technology selected on the basis of the least costly and technically acceptable to phase-out HCFCs will not necessarily be technology which provides the overall highest climate benefit. For example a technology solution which is energy efficiency neutral and replaces HCFC-22 with HFC-410A could have a net negative overall climate impact due to the higher GWP of HFC-410A. 

Similarly there is an additional cost in making a commercial refrigeration system more energy efficient over and above the cost of replacing HCFC-22. The cost of secondary conversion of a facility to improve energy efficiency would be higher than the incremental cost of making the changes at the same time as the HCFC phase-out.  

RBM code and thematic code 

DE.14
Expected Outcomes 

1. Building institutional capacity 

2. HFC and HCFC life cycle performance analysis and comparisons

3. Phase out of HCFC consumption foam and refrigeration sectors

4. Development of strategy for ODS destruction facility and supporting recovery network

5. Stimulating market growth for energy efficient refrigeration and air conditioning equipment. 

6. Technology Transfer

7. Integrated strategy for dealing with HCFC production closure. 

As an integrated programme many activities are interlinked and interdependent. One of the fundamental principles of this programme is that it moves away from the classic single activity, this programme is designed specifically as a multi-focal programme. The activities funded within the Technology transfer component will support the integrated programme and whilst they are discrete in terms of budget allocation cannot be separated from the rest of the programme in terms of implementation. This approach was central to the PIF and our understanding is that the current documents are in line with the PIF

Component 3 deals with the activities traditionally dealt with on an ODS phase out programme but with the added emphasis on minimizing climate change. This has two effects, 1) it influence the choice of ODS alternative i.e. in favour of low GWP solutions such as hydrocarbons 2) it uses the opportunity of the ODS conversion intervention to also make improvements in the energy efficiency of the plant or equipment. Some of these energy efficiency gains can be achieved through  improved design, control and selection of alternative components (albeit with incremental cost associated) and some gains will require investment in specific new technology that would normally be outside the scope of a standard ODS phase out programme. Activities within component 3 can therefore be supported by technology or engineering know-how procured by component 6. In addition to the provision of technology and know-how the awareness of this technology and its potential effects on influencers decision makers is very important. For this reason a separate component (component 5) deals not with investment in technology but in driving awareness of new technology and know-how to stakeholders who will influence buying decisions and therefore stimulate the demand for EE equipment.

Component 1 - Institutional Capacity Building

The former PIU was abolished in 2004 and at present, legislation is insufficient in a number of key areas, such as a ban on releasing ODS from equipment, policies for the control of HCFC production closure and the manufacture and import of HCFC based equipment have not been developed. There is also a general lack of awareness in industry of the alternative technologies available for HCFCs.

Lessons learned from ODS phase-out activities to date in non-European CEITs (GEF Impact Evaluation Report - draft July 2009) show that illegal trade poses an ongoing risk to ODS phase-out due to a lack of comprehensive and effective border controls and policies. These issues will be a significant barrier to HCFC phase-out. 

The project therefore addresses strengthening of institutional capacities for sustainabe HCFC phase-out, through development and implementation of training, awareness and capacity-building activities for key Government departments, legislators, decision-makers and other institutional stakeholders. Special attention will be given to the harmonisation of regulations in the Russian Federation with EC F-gases regulations, as well as, the up-grading of ODS and HFC import/export legislation, customs officers training activities and procurement of ODS control equipment for customs. 

Given the current trends in consumption in the refrigeration and foam sectors it is vital that both institutional capacity and investment funding are put in place to meet the Montreal Protocol targets, this means the phase-out of over 1000 ODP Tonnes of HCFCs. At the same time it is important for the Russian Federation to consider the longer term climate impact of HCFC alternatives and in particular, to steer clear of HFCs technologies

This project will provide assistance in development and implementation of the National action plan for phase-out of production and consumption of HCFCs in the Russian Federation between 2010 and 2015. The National action plan includes the following activities and milestones

· The motivated choice (or developing) of the substances alternative to HCFC, increasing energy effectiveness of their use; the modernization of production sites and end-products containing the HCFC alternatives.

· Organize provision of public information via mass media referring actions aimed at step-wise phase-out of HCFCs from production and consumption and increasing of energy effectiveness.

· Develop Guidelines for presenting data in the frames of the Montreal Protocol on the ozone depleting substances. The Guidelines will allow optimizing the system of collecting information referring production, consumption, export and import of ODS in the Russian Federation, and also improving its authenticity.

· Provide assistance in preparation of quotas introduction for production and import of HCFCs to the Russian Federation starting from 2010.

· Work out suggestions on construction of the new or conversion of the existing production facilities for production in the Russian Federation safe for the ozone layer and the climate HCFC alternatives.

· Provide assistance in achievement of unification between the Russian safety requirements to the new generation of refrigeration equipment using ammonia (NH3) and the EU regulations.

· Provide technical assistance in organization of the fast communication channels between the engaged Federal agencies of the Executive branch to ensure walk-through monitoring of ODS import/export.

· Work out suggestions on limitation of dedicated regional Customs terminals for organization of import/export of ODS by the FEA participants and to organize their equipping with instrumental devices for ODS’ detection. Simultaneously in these regions it is necessary to specify (authorize) the regional certified independent labs, equipped with gas chromatographs (for provision of relevant conclusions to the interested legal or physical party).

· Provide assistance in development of the guidance document; manual on control of the ozone depleting substance, necessary for training of the customs officials and organization of the centralized training of inspection staff to do the procedures of visual and instrumental detection of ODS and related products.

The project also provides assistance in preparation of the following activities and measures required to monitor control and ensure the smooth implementation of the phase out.

· Implementation  of the special fee granted for negative environmental impact on the part of commercial entities, who use technological equipment (incl. industrial and commercial refrigerators) consuming  CFCs, HCFCs and HFCs;

· Application of the economic leverage system stimulating the replacement of technological, industrial and commercial refrigeration equipment, air-conditioning units, consuming CFCs, HCFCs and HCFs, with the new equipment, as well as regeneration, retrofit and recycling of halons, dangerous for the ozone layer and the Earth’s climate, and conversion of the working equipment from CFCs, HCFC and HFCs to alternative working substances and components;
· Provision of tasks to commercial entities who use the equipment consuming CFCs, HCFCs and HFCs for delivery of the latter to certified organizations for the purpose of purification or utilization of CFCs, HCFC and HFCs;

· Provide assistance in creation of the monitoring system, based on the authorized regional service centers, to control the stock of technological, commercial refrigeration equipment and air-conditioning equipment, consuming CFCs, HCFCs and HFCs; 

· Provide assistance in creation of the data collecting and fast exchange system, necessary for taking decisions related to step-wise phase-out of HCFC from production and consumption. 

The project aims to support The Russian Federation in creating the regulatory and institutional framework in which to create a market for non-HFC energy efficiency refrigeration and air-conditioning. This would include the development of new regulatory structures and the examination of tax and import duties for energy efficiency investments and equipment as well as the standardization of testing and certification. This component will support the establishment of a comprehensive program for energy efficiency practice, standards and labelling of key energy consuming equipment, including home appliances and commercial and industrial equipment in conjunction with the UNDP project (3216 - RUS "Standards and Labels for Promoting Energy Efficiency").

Project coordination, monitoring and evaluation would include institutional support and technical assistance for project promotion and management, including support to the Steering Committee, the key Ministries involved in the project and other stakeholders. In addition, it will support regular monitoring of the project components, reporting, and evaluation of the project in meeting its global and developmental goals.

Component 2 - HFC and HCFC Life Cycle Performance Analysis

At the same time the project will address the additional need to develop a long term sustainable phase-out strategy that minimizes climate impact in accordance with decision XIX/6 and in line with GEF-4 and GEF-5 strategic objectives. For this reason the project proposes a fully integrated approach to the assessment of HCFC alternatives for ODS phase-out with the use of non-HFC alternatives for the investment component. This will require a detailed life cycle climate impact analysis of technical alternatives particularly in refrigeration and air conditioning, taking into account the potential climate benefits of the adoption of more energy efficient technology. 

The model put forward by the MLF secretariat in paper UNEP/OZL.Pro/ExCom/59/51/Add.1 will be used as the basis for compiling comparative life cycle performance case studies in the Russian Federation. 

The input data consist of data that has been requested with investment projects and investment activities in phase-out plans and umbrella projects as well, such as name of the company, HCFC to be replaced, number of units produced, amount of HCFC used, etc. The only new information is the share of exports.

The output consists of two sets of information:

(a) One is a list of alternatives in sequence of ascending climate impact, with the additional information of the relative difference as compared to the HCFC to be replaced. This list would allow in a decision-making process to use the technology highest on the list which is still applicable to the problem. The Secretariat decided to display all technologies, even if potentially impractical, to avoid defining arbitrarily which technologies are applicable and which not; and 

(b) The second set of information relates to results of the calculation for a number of alternatives which can be selected during data input. For these alternatives, an increased amount of data is provided for each alternative substance considered. 4. Both the refrigeration as well as the foam model rely on data available in the background and related to the country choice. This data refers to the frequency of different temperatures in the country during a year, and the CO2 emitted due to generation of electricity.

Both models calculate the climate impact of the amount of goods manufactured in one year for the whole lifetime of the goods. Typically, it is assumed that the substance is not recovered at the end-of-life; these assumptions will be updated as recent developments continue in regard to the disposal of ODS. 

Both models foresee the possibility to improve the product manufactured, with the intention to lower its climate impact. 
The project will not design a specific tool for the Russian Federation, it will use as a basis the latest model developed by the MLF but the project will provide a detailed context for the use of the tool in the Russian market. As with any generic model it is only useful if it can be accurately applied to the system in question, for example a standard model would not necessarily deal appropriately with local engineering standards that account for extreme conditions of temperature and pressure.

Component 3 - Phase-Out of HCFCs Foam and Refrigeration Sectors
This project is designed to achieve this reduction through a number of phase-out demonstration projects in the biggest HCFC consuming industries to deliver a) a directly funded phase-out of 6,000 MT of HCFCs and b) phase-out of a further 4,000 MT through replication of demonstration projects at all major consumers in the Russian Federation, especially in the commercial refrigeration sector. Replication of phase-out activities will be stimulated by awareness activities, a legal framework controlling imports and a production closure strategy. 

Moreover, the “project concept” using the synergy of ODS phase-out and Climate Protection (GHG reduction) could be replicated for other Article 2 countries. The primary activities will be the conversion of foam production facilities in the polyurethane foam and domestic refrigeration production sectors and the conversion of manufacturing of commercial and industrial refrigeration equipment.

A reduction in HCFC consumption in the refrigeration service sector will also be brought about through the control of the import of HCFC based equipment and by an enhanced regulatory framework (component 1) and improved service practice. The direct climate impact reduction alone resulting from meeting the ODS phase-out target of 600 ODP tonnes (9,543 MT) of HCFCs 22,141b and 142b is approximately 15.6 MMT CO2 equivalent. 

	Direct GHG Reduction  - Investment
	               5.46 
	MMT CO2

	Direct GHG Reduction  - Replication
	             10.17 
	MMT CO2

	TOTAL DIRECT GHG REDUCTION
	             15.62 
	MMT CO2


Foam Sector
Overview of alternative to HCFC-141b for rigid PU foam application
HCFC-141b has been widely used as foam blowing agent for rigid polyurethane insulation foams due to its excellent insulation and foaming properties. For the replacement of HCFC-141b there are several mature alternative foaming technologies. Properties of these alternatives are summarized in the below table
	Technology
	GWP
	Flammability
	Insulation
Performance
	Relative cost 
	Capital 
investment
	Applications

	HCFC-141b
	700
	no
	++++
	medium
	-
	all

	Cyclo-pentane
	<25
	yes
	+++-
	medium
	high
	continuous line

	Cyclo-pentane/iso-pentane 60/40
	<25
	yes
	++--
	medium
	high
	continuous line

	Methyl Formate
	0
	
	
	
	Low
	all

	n-pentane
	<25
	yes
	+---
	medium
	high
	continuous line

	HFC-245fa
	1,030
	no
	++++
	high
	-
	all

	HFC-365mfc/227
	780
	no
	++++
	Medium to high
	-
	all

	HFC 152a/water
	142
	yes
	++--
	medium
	
	all

	HFC 134a/water
	1300
	no
	++--
	medium
	
	all

	Water
	0
	no
	----
	low
	low
	discontinuous


The non-HFC technologies suitable for the phase out of HCFCs in the foam manufacturing sector in the Russian Federation are: Hydrocarbon, Liquid CO2, Water and Methyl Formate.

HCFC-141b and HCFC-142b are used in the production of a wide range of polyurethane foams in the Russian Federation including, rigid PU refrigerator insulation, sandwich panels, pipe insulation, rigid PU slabstock, moulded foam and integral skin foams. The current available phases out technologies are: 

· Cyclopentane / iso-pentane;

· HFC blowing agents such as HFC-134a, HFC-152a, HFC-245fa, HFC-365mfc and mixtures of HFC-365mfc and HFC-227;

· CO2 generated by reaction of the added water with isocyanate;

· Liquid CO2
	Type of technology to be adopted
	Primary manufacturing equipment / Components not currently available in Russian Federation
	Potential Suppliers include

	Hydrocarbon foam blowing and foam manufacturing technology 
	High-pressure dispensers and with enclosed  production area;Safety Installation and Certification

Foam formulations and fire testing classification
	Hennecke

OMS

Linde

	Liquid CO2
	High-pressure mixing equipment 
	Supplier

Linde

	Methyl Format
	Formulations and pre-blend technology for Methyl Formate and Polyol mixtures with low flammability
	Industrial Urethanes South Africa


Conversion of HCFC-141b to Hydrocarbon Foam blowing for Polyurethane 

Hydrocarbon technology for the continuous block foam production has been mostly based on cyclopentane/ iso-pentane mixtures. In the area of discontinuously produced PU-steel sandwich panels there are companies already using pentane as blowing agent. Due to their flammability, extensive, but well established modifications are essential to the foaming part of the factory to meet appropriate safety requirements. These include a buried storage tank for the pentane, pre-mixers, adapted high-pressure dispensers, encapsulated production area (predominantly air tight) plus extensive process exhaust, inerting with Nitrogen before foaming operation, storage tank for nitrogen, hydrocarbon detectors, appropriate classification of electrical equipment, avoidance of static electricity and, above all, training of operating staff.  

N-Pentane is normally mixed in-situ at the factory, as pre-mixed polyol with n-pentane is not currently available in the Russian Federation.

A buried double-wall storage tank for n-pentane (10 MT (20m³)) has to be installed. Enclosure of the PU production area is required in order to avoid pentane emission diffuse in other parts of the production hall. Ventilation should be accompanied with sensors as well as alarm system to avoid higher concentration of pentane than 10% of the lower explosion limit of pentane.

On-site mixing device for polyol and n-pentane mixture is also necessary. Furthermore, a machine tank of premixed polyol is required, which is equipped with recirculation system to maintain homogeneity, as the miscibility of n-pentane with polyol is lower than polyol/141b. This tank needs a nitrogen blanket and it has to be conditioned.

In addition, a nitrogen storage tank is also required. Nitrogen is also to be injected in the panels before foaming.

Appropriate fire fighting tools are also to be installed and safety training is essential for factory personnel.

After conversion, the foaming line must be certified by a safety inspection institute
Furthermore it is necessary to reformulate the PU system concerning certification of fire testing classes.

To extend the use of this technology, precautions would be necessary to comply with the emission limits of volatile organic compounds (VOCs).

In general, the conventional pentane and cyclo-pentane based foams show an increase of the density, 15-18% above the HCFC 141b foams and, typically, the initial thermal conductivity is increased by 15% - 8 % to about 22 mW/m°K (n-pentane based) and 20.5 mW/m°K (cyclo-pentane based) (at 10°C) (HCFC 141b 19 mW/m°K

Further development of hydrocarbon systems involves the use of blends, which reduce the economic density penalty without strongly affecting the insulation performance and may even enhance it. For example, optimized cyclo/isopentane-based foams show the overall density reduced to about 33-35 kg/m3. By using cyclopentane/isobutane blends, dimension stability can be improved; and the thermal insulation value in low temperatures can also be improved due to the higher gas vapor pressure in the foam cells.

Conversion of HCFC-141b to Water (gaseous CO2) Foam blowing for Polyurethane

CO2 generated by reaction of the added water with isocyanate can be used in applications where an increase in foam thickness (up to 50%) can be accepted to give equivalent insulation value. There is also a penalty of a density increase of about 30% for the lower density foams with around 32 kg/m3 but this penalty does not apply to those higher density foams used for example in PU steel sandwich applications. Another negative but very important point is the weak skin formation, which will negatively influence the adhesive properties of the PU foam/steel surface, meaning that normally it is not possible to use such PU-systems for sandwich panels.

New water-based formulations are available on the market, which enable foam producers to use water as blowing agent for rigid PU foams. However, this entails bigger polymer reactivity, which demands for machines with greater capacity. In the production of PU rigid block foams with only water as blowing agent very often increase in the foam density has to be observed. 

However, due to the fast reaction of water with isocyanate, the heat created inside the foam block would generally result in a reduced production capacity, since the large blocks could not be anymore produced with the existing equipment and with the water-based formulations.

In addition, the viscosity of the polyol component will be higher, and this component has to be heated up to get the desired output from the PU dispensing equipment. For these reasons, in order to be able to produce the same blocks as in the past, new PU dispensers are required with temperate-controlled storage tanks.

With respect to the integral skin application, using of water-based formulations becomes a little more complicated problem than in the case of rigid foam. The duty of the physical expander is to condense and produce integral skin in contact with the moulds. For this reason, always the exact amount of the physical expander is required in the formulation. The existing dispenser for the integral skin applications would have to be retrofitted for refrigerated thermal control and for variable ratio control.

Furthermore, a “2-component-in-mould-coating” is required for skin formation, instead of the skin formation coming from the PU-foam, which requires a high-volume low-pressure spray system. In addition, the following items are required: mold preheating oven, infrared coating drying system and in-mold coating exhaust booth.

For the mobile production of only water blown PU rigid foam (pour in place), the dispensing equipment Supplier C15R2 is not usable due to the higher viscosity of the polyol component, which required heat resistant flexible pipes.
Last but not least, costs for technology transfer, training, specific training for in-mold coating, trials and commissioning are inevitable
Conversion of HCFC-141b to CO2 (liquid) Foam blowing for Polyurethane

Liquid CO2 technology is possible to use for continuously produced insulation boards. The thermal conductivity of the PU-rigid foam is very similar to pure water blown systems. The benefit for such PU system will be the lower consumption of isocyanate and therefore, a better skin formation in direction to more flexible ones. Negative impact is caused by the strong frothing effect, which often creates holes inside the PU rigid foam panel. Furthermore, high-pressure mixing devices are required.

Conversion of HCFC-141b to Methyl Formate CO2 Foam blowing for Polyurethane

Methyl Formate is a Zero-ODP, zero-GWP blowing agent is priced in the same range as pentanes. It has flammability characteristics similar to that of HCFC-141b. Because of its high solubility, low molecular weight, high blowing efficiency, and low volatility, it reportedly is effective at much lower levels than HCFC-141b or HFC-245fa. For example, a foam system using 15% HCFC-141b may only require 5% to 6% Methyl Formate to obtain the same density.

Methyl Formate can be pre-blended with polyol and it has recently been reported that chemists have developed a special additive to the polyol and methyl formate mix that eliminates the flashpoint. “

Although opinions vary about the impact of methyl formate on foam density, its increased solubility may create challenges in maintaining dimensional stability. To counter this, high-index formulations can be used or densities can be increased.  An example is the case of bottle-cooler applications, where a 5 per cent increase in density has been required to retain the dimensional stability of the foam. There are, however, also some cost factors in favour of methyl formate, in that it has a lower cost than HCFC-141b in some (but not all) regions and a significantly better blowing efficiency, so that less blowing agent is required to produce foam of a given density.

Methyl Formate has been used commercially within the last three years in PUR insulation foams for drink dispensers and large coolers and is being field tested for refrigerators, board stock, and sprayed rigid foams.

Conversion of Systems houses

In rigid and integral skin polyurethane foam production, most enterprises rely on chemicals that are commercially premixed with the blowing agent and other essential ingredients (premixed polyols) that are provided by companies known as systems houses. During the first phase of CFC phase-out, systems houses played a key role in the market penetration of HCFC- 141b in Article 5 countries. MLF Funding was approved for a limited number of systems houses for producing suitable non-CFC based pre-blended polyols as well as providing technology transfer and training for their customers (i.e. downstream foam enterprises).

Given the limited technical capabilities of many enterprises, the selection of alternative technology to CFC-11 has been driven by the need to have a technology which would not only resemble CFC-based technology (virtual drop-in) but would also be locally available to ensure readily available technical support from material suppliers (i.e., systems houses). 

Depending on the products being manufactured, the production volume and the baseline equipment, several alternative technologies were chosen for CFC-11 replacement, including  methylene chloride and liquid carbon dioxide technologies for polyurethane flexible slabstock foam; water/carbon dioxide technology for flexible moulded polyurethane; hydrocarbons (butane/LPG) for polystyrene and polyethylene foam and pentane/cyclopentane/isopentane for relatively large rigid and some integral skin foam operations.

Experience with CFC phase-out in the foam sector has demonstrated the important role played by the chemicals suppliers and systems houses in tailoring the chemical systems used to manufacture foam to meet the needs of local markets and conditions (air-conditioning and otherwise). 

These intermediaries, who are well known to many foam manufacturers, are capable of formulating foams systems to meet the specific needs of end users. 

In that light, it is believed that commercialisation and penetration of both low-GWP technologies (i.e. hydrocarbons, methyl formate), would be assisted through the funding of conversion of a number of systems houses to supply small and medium foam producing enterprises with low cost solutions for HCFC phase out. 

This project will demonstrate through the pilot conversion of systems houses how the challenges of chemical selection handling and processing problems should be addressed. These systems houses will be supported in developing or optimizing suitable formulations for their local markets and possibly neighbouring countries where low levels of HCFC consumption would not make a systems house operation feasible.

Other critical areas to be addressed through collaboration between local systems houses and the foam industry are the following: 

a) Development and introduction of hydrocarbon-based premixed polyols

b) Development and introduction of methyl formate-based premixed polyols

c) Training and technical assistance to enterprises that use HFC-based technologies to ensure that those enterprises conduct their production activities in a manner that poses the lowest risk to the global environment, such as limiting emissions of HFCs during foam production.

d) Reduction in the costs of foam formulations which are based on expensive blowing agents providing a competitive insulation product in cost-sensitive applications (e.g. by using a blend with hydrocarbon or co-blowing with water)

Phase Out Strategy for the Russian Federation

For appliances or similar productions with an output of 100,000 units per year, cyclopentane, methyl formate and water-based technology will be considered as the primary phase out solutions

Insulation efficiency based on pentanes has not yet matched technologies based on HFC245fa. However, cyclopentane technology easily matches HCFC technology in insulation efficiency with better ageing and mechanical properties. Recent and ongoing developments show that refined formulations and process can further improve insulation efficiency. 

Methyl Formate and Water will also be demonstrated in rigid foam applications in small and medium scale applications for continuous and discontinuous panel production and commercial refrigeration manufacturing.

Proper insulation of buildings is one of the most effective ways to reduce CO2 emissions. A back-to-back comparison between different pentane and HFC technologies shows that four parameters determine the impact of insulation materials on the global climate:

· the source of electricity (coal-based electricity generation vs. hydropower),

· the average lifetime of appliances,

· the efficiency of the insulation throughout its entire lifetime,

· The treatment of the insulation at the end of its useful life including the capture of gases (relevant for high GWP gases such as HCFCs and HFCs).

All modern polyurethane foam technologies mitigate climate change through energy savings when used as insulation materials. The project will develop and demonstrate the use of life cycle analysis including the effect of end of life treatment (i.e. destruction) in the selection and assessment of appropriate technology.

Refrigeration and Air-Conditioning 

Unlike the foam production sector, at present non-HFC alternatives for HCFCs are not practically available for all refrigeration and air-conditioning applications. However there are several applications where natural refrigerants, hydrocarbons, ammonia and carbon dioxide can be used and the rate of ongoing developments in this area would indicate that further solutions will continue to emerge of the coming years and during the lifecycle of this project.

For this reason there is a need to develop a pragmatic and flexible approach to the phase out of HCFCs in the refrigeration and air-conditioning sector in the Russian Federation, whereby initially attention will be paid to the subsectors where viable non-HFC alternatives are available. Within these sub-sectors the project will demonstrate the extent to which non-HFCs can be employed and will seek to use current best practice from around the world as a starting point. 

The use of hydrocarbons and other natural refrigerants in particular will be demonstrated taking full account of the need for robust regulatory frameworks and service sector infrastructure.

	Overview of Available Refrigerants

	Refrigerant options 
	HFC-134a
	R-404A
	HFC blends
	HCs
	NH3
	Absor-ption
	HCFC
	CO2
	H2O

	Domestic refrigeration
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	Commercial A/C
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	Chillers
	
	
	
	
	
	
	
	
	

	Centrifugal
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	Industrial
	
	
	
	
	
	
	
	
	

	Food processing 
	*
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	Cold storage
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	Other industrial
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	Transport refrigeration
	*
	*
	*
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	Mobile A/C
	*
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Alternative refrigerant options for the specific refrigeration and air conditioning sub-sectors: buildings (domestic and commercial refrigeration, residential and commercial air conditioners, chillers), industry (food processing and cold storage, other industrial processes), transport (transport refrigeration and mobile air conditioning)
Commercial refrigeration systems are a broad category of refrigeration systems. The three main sub-sectors are stand-alone equipment, condensing units and centralized systems for supermarkets. 

Commercial refrigeration systems in Article 5 countries are often products that are locally or regionally made, which are often manufactured in small and medium-sized workshops and factories.

Hydrocarbon Refrigeration Conversions
The project will demonstrate the use of Hydrocarbon and CO2 based refrigeration and air conditioning systems in commercial refrigeration and air-conditioning installations. As well as the design and installation of the systems at suitable counterpart premises, the projects will include a detailed monitoring component to collect and analyze detailed performance and operational criteria including system load, thermal efficiency and energy consumption of the system and components. This data will be used to compile comparative Life Cycle Climate Performer.
	Category
	Examples
	Requirements

	A ( domestic/ public)
	Hospitals, prisons, theatres, schools, supermarkets, hotels, dwellings.
	· <1.5kg per sealed system

· <5kg in special machinery rooms or in the open air for indirect systems

	B (commercial/ private)
	Offices, small shops, restaurants, places for general manufacturing and where people work.
	· <2.5kg per sealed system

· <10kg in special machinery rooms or open air for indirect systems.

	C (industrial/ restricted)
	Cold stores, dairies, abattoirs, non-public areas of supermarkets, plant rooms
	· <10kg in human occupied spaces 

· <25kg if high pressure side (except air cooled condenser) is located in a special machinery room or in the open air • No limit if all refrigerant is contained in a special machinery room or in the open air.


Systems with charge sizes of 0.15kg or less can be installed in any size of room. Systems with charge size of more than 0.15kg room size should be such that a sudden loss of refrigerant shall not raise the mean concentration in the room above the practical limit (approximately 0.008kg/m3). 
Carbon Dioxide Refrigeration Conversions

The project will demonstrate the use of Carbon Dioxide as a refrigerant in the commercial refrigeration sector by replacing existing HCFC-22 systems with newly designed carbon dioxide cascade systems. CO2 is already in common use in Europe, and is becoming more popular in USA. One of its key applications is in supermarkets where it can be used in cascade system for low-temperature refrigeration for frozen food and ice cream. 

HFCs were widely adopted by European supermarkets and originally to replace ozone depleting CFCs, but on average these have a global warming impact 3,800 times greater than CO2. Leaked refrigerants account for about one-third of a supermarket’s direct climate
change emissions.

Installation of CO2 based systems designed to most recent standards will also deliver a 30-35% reduction in electrical energy consumption.

In addition to benefit, CO2 systems use smaller line sizes which significantly reduces the use of copper, some designers claim that the use of CO2 as a secondary fluid allows on average a 39% reduction in the weight of installed copper pipe versus a comparable direct expansion installation. Moreover, the installation is economically beneficial for the retailer as CO2 is far less expensive than the HFC refrigerants.

Given the market stimulation potential of the technology transfer involved, these components provide a good incentive for private sector co-funding. There is also scope for collaboration with developing countries with similar strategic priorities for stimulating the market for non-ODS non-HFC air refrigeration and air conditioning equipment such as Japan, China and Australia.

Technology transfer component is a combination of intellectual property acquisition (design, license) know-how (training) and investment in additional equipment specifically required to increase incrementally the energy efficiency or reduce the life cycle climate impact of a conversion project.

Industrial Refrigeration 

Industrial refrigeration includes process cooling, cold storage and food processing. Both ammonia and HCFC-22 are the dominant refrigerants.  

There is increasing pressure on industrial users of HCFC-22 in Europe, but still no universally recognized drop-in alternative for large refrigeration systems with flooded evaporators. Many users are replacing older plants with new systems using ammonia or in some cases ammonia/carbon dioxide cascade systems, but the rate of conversion suggests that there will still be a significant number of users with HCFC-22 plants at the beginning of 2010, when a ban on the supply of newly produced HCFC-22 for servicing takes effect.

Growth continues in the use of CO2 in industrial systems across a very wide range of applications, including plate freezers, blast freezers, cold stores, ice rinks, chill stores, high temperature information technology cooling and heat pumps

Growth also continues in heat-pump applications, in particular in integrated systems that recover heat from refrigeration plants.  There is no universally preferred method for this; ammonia systems are the most common, with the number of CO2 systems now growing.  The uptake of this concept is still restricted by equipment availability, in particular high-pressure ammonia compressors and even higher-pressure CO2 compressors. 

Technical options continue to evolve quickly for low-temperature applications, with CO2 entering the market as both a heat-transfer fluid and a refrigerant.

CO2 is being used in new small- and large-scale systems with cooling capacities of up to 5 MW in the USA, Japan and Europe. Many new CO2 systems continue to be installed in the Netherlands due to support through financial subsidies. 

The use of indirect systems is increasing as a way to reduce the quantities needed for the ammonia refrigerant charge.  Research continues in the USA, Japan and Europe on CO2 as a refrigerant and on CO2 -compatible lubricants.  New CO2 compressor designs were already introduced in 2004-2006. 

Retrofits from HCFC-22 to CO2 or brine systems are being carried out, especially in the cold-storage sector. The use of equipment with small NH3 charges is steadily increasing, and is now expanding into industrial refrigeration systems.  

The use of HCFC-22 is either stable or slightly increasing in this sector in Article 5 Parties; however, some interest in non-ODP technologies is now also being reported from Article 5 Parties. 

Where new equipment is being constructed, whether for greenfield projects or for the refurbishment of existing buildings, the designer has a wide range of choice of refrigerant. The decision is usually based on capital cost, but other considerations include operating cost, maintenance cost, the likelihood of refrigerant leakage, health and safety considerations and in specific cases the ease of installation. These issues are explained in each of the following paragraphs. 

Combined HCFC Phase Out and Energy Efficiency Demonstration Projects in Industrial Refrigeration 

The combination of enhanced control of operating parameters, now possible with modern control systems, combined with reconfiguration of refrigeration circuits to improve load matching, has resulted in productivity and energy efficiency improvements

The project will identify and implement one or more suitable demonstration projects for the conversion of a HCFC-22 based refrigeration system to a non-HFC refrigerant and at the same time perform an energy audit of the system to identify ways in which the life cycle impact of the plant can be minimized.

Significant development of replacements for CFC and HCFC refrigerants has been achieved over the last 20 years. In addition to these fluorocarbon replacements, a few cases have been reported where HCFC-22 was replaced by R-717 or R-744, but these projects require a project-specific feasibility assessment of materials compatibility, system-design pressure and equipment suitability, so they are not appropriate in most cases. 

For retrofit applications, lubricant compatibility and temperature glide are major concerns, and the blends used as substitutes for HCFC-22 in new equipment are not really suitable. 

A wide range of blends containing some hydrocarbon, usually propane or butane, are available. The hydrocarbon content is usually restricted to ensure A1 classification, but even a few percentage points can significantly improve the oil management in these systems.  

Care must be taken to ensure that operating pressures are compatible with the original equipment design, and that the plant capacity is not excessively adversely affected. Increased capacity can also be a problem: In some cases, the combination of higher capacity with a lower coefficient of performance can result in significant increases in the current drawn by the compressor motor.  

Most of the retrofit blends for HCFC-22 have a significant temperature glide, and so are not well suited to use in industrial systems using flooded evaporators. This has severely restricted the adoption of retrofit of HCFC​-22 in the industrial market, with many end users opting to retain their existing plant for as long as possible and then to replace it with new equipment.

Refrigeration Service Sector

The project will support the development of a national strategy for upgrading the refrigeration service sector in terms of training specifications, codes of practice and infrastructure required to deliver long term support to the refrigeration sector in the adoption of a non-HFC approach to HCFC phase out. This will include the establishment of educational centers for training specialists in service of refrigerating and air-conditioning and the development of codes of practice suitable for harmonization with European directives governing the use of hydrocarbon refrigerants.

 

At present refrigeration service technicians are trained in state institutions of higher and secondary education and colleges, or in educational centres belonging to industry associations or large enterprises usually without state licenses for educational activities. 

The majority of state educational institutions do not have modern technical and laboratory facilities for training students in the practical skills of servicing the new generation of refrigerating and air-conditioning equipment. Both the training syllabus and infrastructure will have to be updated to take account of the developments in refrigeration and air-conditioning systems.

The strategy adopted by the Russian Federation puts it in many ways ahead of the game compared to many countries in terms of its desire to avoid high global warming alternatives to HCFCs. In addition to new trainees, existing technicians will have to acquire the skills and know-how required to deal with new systems using non-HFC solutions such as hydrocarbons and carbon dioxide. This will be done partially through the activities supported by this project but also significantly through the enterprises and their foreign counterparts who will adopt new technology in the manufacture and installation of refrigeration and air-conditioning equipment and systems.

Project GEF/UNIDO will provide support to state and commercial training centres for the development of new training courses and appropriate training material and manuals and also in equipping of training centres with the equipment for technical service of refrigerating and air-conditioning systems on new refrigerants and for HCFC retrofit. This will be done in association with APIC, ABOK. 

One of the key risks associated with the adoption of natural refrigerants arises from the safe use and installation of hydrocarbon and ammonia systems in applications where these have been less common in the past. However it is clear that to avoid HFC solutions it will be necessary, at least in the short term, to increase the use of such refrigerants.  

In addition to improved training and codes of practice and in line with best practice adopted in Europe and other regions the Russian Federation will therefore adopt a system of national accreditation for the safe handling of refrigerants in order to control the quality and safety  installations and service practice.

The project will develop a serviced sector strategy to support HCFC phase out activities and strengthen the current infrastructure to enable ongoing improvements in operating and service practice. 

Experience in Europe where the F Gas regulations are being implemented with the aim of minimizing emissions of HFCs show this is a necessary step in facilitating the move to new non HFC refrigerants such as hydrocarbons and carbon dioxide where new service practices and standards are required. 
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Component 4  - Development of ODS Destruction Facility and Collection Network
ODS destruction is part of a holistic approach to minimize climate impact, if the other components of the programme are successful it will be necessary to deal with the ODS that is displaced by the purchase or installation of new non-ODS equipment. Without proper destruction facilities and a collection network, HCFC phase-out could actually generate a negative direct climate impact in the short term if ODS from redundant equipment is allowed to escape into the atmosphere instead of being recovered and destroyed.

The destruction component will establish the current facilities in the Russian Federation capable of or potentially capable of destroying ODS using one of the methods approved by the UNEP Technology and Economic Assessment Panel (TEAP) and to require national and international standards for maximum emissions levels from destruction facilities in terms of polychlorinated dioxins and furans and other products of incomplete combustion.

The project will determine, upgrade and demonstrate through an investment project the most commercially viable operating model and destruction technology that can be integrated into the existing regional recycling networks. The target destruction efficiency is 99.99%. A significant issue is whether, given the scale of operation of the network, it is more efficient to operate a separate destruction facility for ODS or whether existing waste incinerators can be adapted to accommodate ODS destruction without impacting on the other commercial activities. The project will therefore include a detailed demonstration project to make a full technical and economical analysis of the destruction scheme options.

It is envisaged that a provincial facility (within the Russian Federation) is established (for example in the Moscow Region) either by modifications of an existing incinerator or similar suitable waste disposal facility or by the construction of a bespoke ODS destruction facility.

ODS destruction facilities and associated logistics network will provide the government and private sector with the appropriate options for safe cost-effective disposal of obsolete ODS, and avoid the risk of emissions from banks negating previous phase-out efforts. The model developed throughout the project would be suitable for replication throughout the Russian Federation.

Decision XX/7 of the Meeting of the Parties to Montreal Protocol, related to the environmentally sound management of banks of ozone-depleting substances, is requesting both IAs and MLF to consider as a matter of urgency commencing pilot projects that may cover the collection, transport, storage and destruction of ozone-depleting substances. 

Moreover, the investment in the ODS destruction for the Russian Federation is recommended by “Impact Evaluation of the Phase-Out of Ozone Depleting Substances in Countries with Economies in Transition”. Since the ratification of the Stockholm Convention by Russian Federation is expected in the near future the study will also asses the feasibility for join destruction of POPs and ODS as well partnerships with other institutions.

The bank of existing refrigerators, freezers and air conditioners represents the highest emissions source of ODS (CFC-12) and a major potential emissions source of CFC-11. The total installed volume of CFC-12 in refrigeration circuits of  household equipment is estimated to be 3,900 MT. 

	Type of Equipment
	Installed bank of CFC-12  in refrigeration circuits MT
	Installed Bank of CFC-11 in polyurethane foam MT

	Domestic refrigerators and freezers
	3,900
	12,600*

	commercial refrigeration and 
	250
	

	chillers
	680
	



* minimum estimate - likely  to be  higher

The project proposes to create a destruction facility for of end-of-life equipment containing ODS. When considering the strategy for dealing with destruction the two principle sources of ODS were examined along with the technology required for dealing with recovered ODS.

The removal of CFC-12 and other refrigerant from the circuits of old equipment  represent relatively low hanging fruit from the point of view of technology required to extract the ODS. However experience has shown that whilst refrigerant is easy to recover from an intact circuit, the proportion of equipment that reach the recovery centre which still contain significant refrigerant charge can be as low as 50%. 

When considering the recovery of CFC-11 from the polyurethane insulation, the technology costs are higher; the foam must be shredded to as little as 2mm in a controlled heated chamber and the recovered CFC-11 gas liquefied at -100 to -160°C. However compared to the destruction of CFC-12 the opportunity cost for CFC-11 can be favourable.  Once the collection logistics network is in place foam is a more reliable source of ODS for destruction the reliability of the source is close to 100% as the foam is an integral part of the structure of the appliance and recovery efficiency is up to 85%. 

Given the estimated bank of ODS the potential for CFC-11 destruction could be as much as 4 times greater than that for CFC-12 refrigerants. The specific investment cost per kg destroyed is therefore more favourable.

The cost effectiveness of destruction depends greatly on the scale of operation  and will be evaluated during the initial feasibility study, however CE will be within the upper quartile of current and recently approved schemes.

The project concept is based on a stationary plant supplied by SEG Germany (US$ 5.0 million) and a mobile shredding plant for CFC-11 extraction to be rented for a period of 1-2 years initially. The system would evolve to allow the sale of certificates proving the destruction of CFC-11 and CFC-12 under voluntary carbon trade markets in order to generate funds to purchase  a stationary shredding plant for the project. This would allow construction PU foam panels which would be destined for landfills also to be processed. We expect that this demonstration project will stimulate  other similar projects in Russia and which can be funded by the voluntary carbon trade markets.

Initial feasibility studies indicate that the proposed destruction activities will provide annual destruction of approximately 63 MT of CFC-11 and 94.5 MT of CFC-12 (total 157.5 ODP tonnes). The total impact in CO2 equivalent  is equal 1.06 MT  CO2  The calculations of this amount are given in Appendix 2 of the FSP and they are based on CAR methodology.

Component 5 - Stimulating Market Growth for Energy Efficient Refrigeration and Air Conditioning Equipment

Decision XIX encourages agencies to consider climate implications of alternative technologies and to select technologies which minimize climate impact. As yet there is no lifecycle model or benchmark available related to this decision. Furthermore Decision XIX encourages the use of additional funding mechanisms in approaching ODS phase-out particularly where dual benefits can be achieved during phase-out conversion. Whilst this approach is logical and offers the potential to achieve maximum climate impact, particularly in the refrigeration sector, in practice it is extremely difficult to coordinate funding mechanisms in a sufficiently timely manner to achieve this goal. The integrated approach put forward in this proposal seeks to demonstrate the incremental benefits of tackling both ODS phase-out and energy efficiency in one intervention.

Conversion of Manufacturing Facilities

In the refrigeration and air-conditioning sector a series of demonstration projects at major manufacturers and designers will be implemented to improve the energy efficiency of products by 15-30% across of subsectors including the conversion of manufacturing facilities including:

· Commercial Refrigeration manufacturing 
· Domestic and commercial refrigeration manufacturing
· Air-conditioning manufacturing 
· Industrial Refrigeration manufacturing
The design and production facilities of major manufacturers will be converted to improve energy efficiency of products and for industrial refrigeration applications the facilities of major designers and installers of plant and equipment will be converted. At the same time a number of demonstration installations will be fully audited and a series of efficiency enhancements implemented
Promotion and Provision of Refrigeration Efficiency Upgrades

In addition to manufacturing conversion significant emphasis will be placed on the promotion and adoption of a range of energy efficiency measures primary aimed at the industrial and larger commercial installations. A budget line of $1,050,000 is included in component 5 to address energy efficiency improvement across the sector which are generic issues for the industry.
The specific interventions required for each project participant enterprise will vary from company to company and from system to system, however the following elements will be considered along with other case specific issues: 

Floating head pressure control


Many plants operate their refrigeration systems with higher than necessary head (condensing) pressures. Although the ability to reduce a system’s head pressure is limited by ambient conditions, many plants can operate with considerably lower minimum head pressures. If your ammonia-based refrigeration system’s head pressure never falls below 125 psig, you might have an opportunity to improve system efficiency. A useful guideline says you can expect the efficiency of your system’s compressors to improve by 1.3% for each degree F in lower saturated condensing temperature (1°F is about 3 psig for ammonia).

Raise suction pressure/temperature


If your plant uses evaporator pressure regulators on all of its loads, it might make sense to raise your system’s suction pressure set point. You can expect your system’s compressor capacity to improve by 2.5% for each degree F increase in saturated suction temperature. Efficiency increases depend on the starting point of your suction pressure increase, but improvements in the range of 2% for each degree F increase in saturated suction temperature are possible.

Variable-frequency drives for evaporator fans


Because most evaporators don’t operate at their design load 100% of the time, their capacity needs to be varied to meet instantaneous thermal loads. Evaporator efficiency at part-load conditions can be improved in most systems by using variable-frequency drives (VFD) on evaporator fans. The savings attributable to this technology depends on a number of factors including system suction pressure, evaporator part-load ratio, evaporator fan type, and face velocity of air over the evaporator coil.

Variable-speed condenser fans


In many cases, VFD condenser fans can yield operating costs savings of 2% to 3%, depending on a number of factors including: relationship of heat rejection capacity available to that required, minimum head-pressure set point, condenser fan type, and others. If you pursue a VFD project for condenser fans, install VFDs on every condenser fan and modulate their capacity equally to maximize energy savings and avoid liquid management problems on the system’s high side.

Heat recovery at oil coolers


It’s possible to recover heat from the discharge gas on high-stage compressors. However, a more effective option is to recover heat from oil-cooling heat exchangers on screw compressor packages. The heat available from oil cooling heat exchangers is available in reasonable quantities and at a higher temperature when compared to the heat available for recovery from the discharge gas stream.

Compressor sequencing and control


Controls are required to match compressor capacity to system demand. The most widely used compressor technology in industrial refrigeration systems is the screw compressor. Unfortunately, screw compressor efficiency decreases as it unloads in response to decreasing demand. For example, a typical screw compressor operating at -20°F suction and 90°F condensing will have a full-load efficiency of about 2.2 BHP/ton. When unloaded to its minimum capacity (10% in this case), the horsepower per ton requirement increases to about 8.8 BHP/ton. Review your sequence of operation and minimize the time intervals at which individual machines operate at part-load ratios less than 70%. 

Improved defrost sequences


Air-cooling evaporators that operate at low temperatures will accumulate frost. As the coil ices up, its capacity decreases, which decreases system efficiency. Manske (2000) estimated that poor hot-gas defrost sequences and controls accounted for 13% of the electrical energy consumption in a cold storage warehouse. Establish a defrost sequence that avoids hot gas dwell times in excess of 15 minutes duration and defrost individual evaporators only on an as-needed basis rather than defrosting on the basis of a time-clock.

Converting from liquid-injected oil cooling to external cooling


Screw compressors require some means of oil cooling. Using high-pressure liquid refrigerant for oil cooling is common in a number of systems. Liquid-injection oil cooling conspires to reduce the system’s efficiency because it increases compressor power requirements and reduces capacity. Converting from liquid injection to external (thermosiphon or fluid-cooled) oil coolers can yield savings in the range of 3% to 10%.

Reduction of parasitic loads


Look for opportunities to eliminate the heat leaks into your system. Attending to failed insulation, inadequate door seals, open doors and oversized conveyor openings are examples of easy fixes that reduce the heat gains that rob your system of both capacity and efficiency. Visual inspections and more sophisticated thermal imaging can pinpoint these hot spots. Find and fix them.

High-efficiency evaporator fan motors

These small fans are typically less than one-tenth of a horsepower. A grocery store can have hundreds of them, so their energy consumption can be significant. Specifying high-efficiency motors for evaporator fans is almost always a good investment, and they can also be implemented on a retrofit basis. Energy savings are estimated to be about 2 percent of refrigeration system electricity use for reach-in freezers, 7 percent for reach-in refrigerators, 8 percent for grocery store display cases, 5 percent for ice machines, 14 percent for vending machines, and 29 percent for beverage merchandisers.

High-efficiency condenser fan motors

Specifying high-efficiency motors on condenser fans is also a good idea. System energy savings estimates are in the 3 to 5 percent range.

High-efficiency compressor systems
Energy savings potential for high-efficiency compressors are estimated to be 6 percent for ice machines, 9 percent for vending machines and beverage merchandisers, 12 percent for reach-in refrigerators, and 16 percent for reach-in freezers.

Evaporative condensers

Most refrigeration systems use air-cooled condensers to expel heat. Evaporative condensers use a wetted filter to cool ambient air as it enters the condenser increasing its ability to reject heat. Energy savings estimates range from about three percent to nine percent for grocery store refrigeration systems.

Ambient subcooling

Ambient subcooling involves the use of an oversized condenser or an additional heat exchanger to subcool liquid refrigerant. Savings estimates range from about one percent for grocery store systems to about nine percent for walk-in coolers.

Mechanical subcooling

Mechanical subcooling is an effective method of cooling liquid refrigerant below its saturation pressure in order to increase system capacity and improve efficiency. Energy savings are estimated to be as much as 25 percent for grocery store refrigeration systems.

Heat recovery

Heat recovery systems use heat removed from display cases to heat water. The amount of water that can be heated will depend on the situation. However, a 7.5 hp compressor can supply close to 100 percent5 of the hot water requirements in a medium-sized grocery store all year long.

Energy efficient case lighting

Fluorescent lamps and electronic ballasts are often used in new energy-efficient cases and can be retrofitted in existing cases as well. These high efficiency fixtures reduce lighting energy use and reduce the cooling load on the compressor. Energy savings potential is estimated to be about 10 percent for beverage merchandisers.

Add doors to display cases
Glass doors on open multi-deck display cases can reduce compressor energy costs, reduce cold air spillage and increase store comfort conditions. Doors can often be added to existing cases as a retrofit. Savings are estimated to be as high as 50 percent, and paybacks will typically be in the range of one to two years for retrofits.6 However, installing doors can cause the compressor system to be oversized so be sure to get assistance from a refrigeration professional when conducting a retrofit.

Operating and maintenance efficiency measures 

Operating and maintenance practices can also significantly improve the efficiency of refrigeration systems. Clean cooling coils several times a year and make sure outdoor coils are shaded from the sun and have good air circulation around them. Make sure the doors on your freezers, refrigerators and display cases seal tightly, and repair any damaged door seals.

Around 20% of supermarkets’ carbon footprint is a result of refrigerants used in refrigerators, freezers and cold stores. Using high efficiency systems using natural refrigerants including hydrocarbons and CO2 significantly reduces direct GHG emissions and provides the additional benefits of energy consumption and indirect costs and GHG emissions.

The project will convert an air-conditioning manufacture to produce energy efficient units using hydrocarbons with a COP of  between 3.52 and 3.55 depending which would give a  better than  “A” rating of the EU efficiency labelling for air conditioners.

To minimize refrigerant charge narrower tubes for the condenser and the evaporator are required, therefore units will be redesigned. Due to improved design, R290 air-conditioners have a lower refrigerant charge than currently required by the international standards for R290 air-conditioners. A special compressor design, as well as a refrigerant leak alarm systems further enhances the safety. Thanks to these features, the air-conditioners will achieve the CE-marking, which stands for the conformity to all EU-legislation. 

The compressor has an improved electric connecter to reduce the risk of electric ignition, a special lubrication oil to make compressor operation more stable and reliable, and an exhaust structure that is more suitable to the compression ratio and leads to improved efficiency. The COP of the compressor reaches up to 3.4

The project will demonstrate the use of Carbon Dioxide as a refrigerant in the commercial refrigeration sector by replacing existing HCFC-22 systems with newly designed carbon dioxide cascade systems. CO2 is already in common use in Europe, and is becoming more popular in USA. One of its key applications is in supermarkets where it can be used in cascade system for low-temperature refrigeration for frozen food and ice cream. 

Installation of CO2 based systems designed to most recent standards will also deliver a 30-35% reduction in electrical energy consumption.

In additional equipment specifically required to increase incrementally the energy efficiency or reduce the life cycle climate impact of a conversion project. In addition to this the following activities will be funded for the demonstration project:

Based on the principles outlined in the Strategic Programme on Technology Transfer, this programme includes separate additional technology transfer component (component 6) which is specifically intended to provide the most up to date technology with the lowest environmental impact to achieve the objectives of components 3 and 5.

Without this component it is likely that the technology selected by counterparts would be suboptimal in terms of overall climate impact due to cost constraints and lack of availability of local knowledge and manufacturing capabilities. 

The current average efficiency level is about 30 % lower than the average EER of US/EU made RACs and other rapidly industrializing Asian countries. This lower level of efficiency means that a significant portion of the growing electricity use and GHG emissions attributable to refrigeration and air conditioning is wasted.

This project has the opportunity to contribute to the reduction in GHG emissions and by providing technology transfer and capacity building which will remove a number of key barriers in the industry which affect the manufacture and sale of more energy efficient equipment, such as: (a) a lack of expertise in cost-effective energy-efficient refrigeration design; (b) availability of higher-efficiency components and designs; (c) lack of awareness of the lifecycle economic benefits of high-efficiency systems; (d) lack of information for consumers about specific equipment types; (e) dealer / installer  reluctance to stock and promote high-efficiency equipment.

One of the key mechanisms for replication of energy efficiency technology will be through influencing consumer preference and improving stakeholder understanding of the benefits of energy efficient systems. There are a number of key audiences who must be addressed in terms of awareness understanding and preference; consumers or buyers of systems and services, suppliers, installers and service technicians (who have regular contact and influence over consumers) and the general public / consumers of services supplied by the owners of the systems whose energy efficiency is in question.

Market study on policy, measures, and approaches to barrier removal

A small study will be undertaken at the outset of the project to establish the key metrics for assessing progress in terms of market transformation taking into account current and future policy and approach used in similar projects in Russia and elsewhere. The key output wil be to identify the most important issue to be addressed in stimulating the market for hih efficiency equipment. 

Marketing Communications and public awareness (energy efficiency and climate benefit)

These activities will be backed up with a marketing and communications campaign using the most appropriate channels to reach the key stakeholders, both influencers and decision makers. Marketing and communications will play a key role in stimulating awareness, engagement with the issues related to energy efficiency and climate change and ultimately to demand for more efficient equipment and systems.

The overall principal employed by the programme is to stimulate demand through communications and marketing activities and provide capacity to supply that demand through investment projects and access to improved technology and know-how.
This component will also  provide the non investment activities required to ensure that:

· the demonstration projects funded directly by the project are widely promoted, understood and replicated

· the latest technology delivered through TT invest activities are widely promoted, understood and replicated

· Best practice design thinking gained through technology transfer components and the centre of excellence are promoted throughout industry and are embedded in the training practices for 

This will be achieved by first gaining a detailed understanding of the market for equipment and the barriers to be overcome in stimulating demand for high efficiency equipment. Once the detailed picture of the market, incentives and barriers has been established a formal policy and measurement framework will be developed. 

Development of training facilities and service practices

In parallel training criteria, syllabuses facilities will be enhanced to create a strong network of advocacy for improving energy efficiency and adoption of appropriate technology and practices. This will be done in conjunction with a state education institution with the aim of tolling out a national syllabus during the lifecycle of the project.

Presently, there exists several groups at HVAC&R equipment, that represent different levels of knowledge about HCFC phase out project:

1. Heads of HVAC&R companies supplying equipment to Russia; 

2. Representatives of HVAC&R equipment manufacturers; 

3. Representatives of coolants distributors

4. Specialists who are involved immediately in designing, installation, and maintenance of systems; 

5. System consumers.
Heads of HVAC&R companies supplying equipment to Russia have little information about forthcoming HCFC phase out. However, they have no special concerns about whether to supply and service equipment based on R-22 or any other coolant. If R-22-based equipment cannot be served, this turns out even beneficial for such companies since this means complete replacement of such equipment at customers’ facilities with new and more expensive equipment. The only requirement here is common rules for all the players. 

Representatives of HVAC&R equipment manufacturers can be conventionally subdivided into two groups. European manufacturers support HCFC phase out since the presence of cheaper R-22-based models hinders those manufacturers’ opportunities. Chinese manufacturers, on the other hand, do not support this because they are main suppliers of ozone-depleting equipment. At that, China adopted a new energy standard, performs active deployment of inverter systems in cooperation with Japanese manufacturers and demonstrates its readiness to supply to Russia ozone-safe coolant-based equipment if the rules for all the players are equal. 

Majority of domestic manufacturers are against HCFC phase out because they believe, that HCFC phase out would destroy the domestic refrigeration industry. 

Representatives of coolant distributors in general show positive attitude to HCFC phase out: they would like to benefit from the arising deficit of R-22 during the transitional period (supplies of Chinese R-22, lack of customs control), but, in the long view, everybody is interested in common rules for all the participants of the business. Naturally, the biggest interest to HCFC phase out is shown by the representatives of ozone-safe coolants manufacturers. 

Specialists who are involved immediately in designing, installation, and maintenance of systems. Most “technical intellectuals” involved immediately in works for designing, installation, and servicing, consider the problem with ozone threat to be excruciating, fictitious just like hens and birds flu, which is beneficial for several large-scale players; most of the specialists feel negative to HCFC phase out. Among other things, for these specialists the phase out means serious re-training since most of the specialists in this field are “self-taught” who don’t have specialized education.

System consumers. System consumers can be subdivided into 2 groups: those, who pay their own money, and those who work with money of organizations. Some of the foremost may oppose the change since this means new and unplanned costs, for many of them – very significant costs. For the latter ones this represents an opportunity of receiving commissions from purchases of new equipment, so, this replacement will be supported by them. 

In order to make HCFC phase out project more successful, the following should be done in the field of public opinion forming:

Create the structure devoted to this problem only and supported by those powers that support the process: 

The optimum form could be a form of a non-commercial organization due to higher flexibility of such organizations as compared to the state agencies. Such structure could include, besides the divisions involved directly in this project, trade unions and associations, large market players, environment-protection organizations, scientific and any other organizations supporting this project.  The functions of such an organization could include:
· development of the programme implementation strategy;

· informing main market players and ensuring their support;

· interaction with trade organizations and associations;

· interaction with market players performing transition of their enterprises to ozone-safe coolants;

· exchange of experience among organizations which have finished transition of their enterprises to the use of ozone-friendly coolants and those organizations which are only planning to do so; 

· aid in organizing re-training, including assignment of qualified specialists for training;

· aid in developing the positive image of the project;

· planning and aid in the implementation of advertising and marketing campaign, forming the positive public attitude;

· performance of market researches and collection of marketing information;

· aid in developing required documentation; 

· any other related functions. 

Develop and conduct advertising and marketing campaign form the positive public opinion about the project. 

· Creation of a competent industry Internet-source devoted to this issue. This would be for informing governmental agencies, heads and specialists of interested business companies, and general public as well on the problem with ozone safety, HCFC phase out, legal basis, list of environment-protecting companies, etc. (if required, a technical specification will be developed on the basis of the collected analytical data).

· Development of an identifying sign for the enterprises that have performed transition of their respective enterprises to the use of ozone-friendly products.  

· Outreach campaign in the specialized media.

· Outreach campaign in public media (in which now the opposite point of view is dominant).

· Expository events on TV.

· Speeches and seminars at industry-specific events, meetings with business heads and other measures.

Organize training of specialists in the following segments:

· Household refrigerators; 

· Household and commercial air-conditioning systems (including chillers); 

· Industrial and commercial refrigeration;

· Foam construction materials (freons);

· Automobile air conditioners. 

· Coolant recovery, recycling, and reclamation (for new fields of work)

· Coolant type determination (for customs specialists).

Baseline Energy Consumption Analysis

	Application 
	Supermarket

	System Description
	Separate HT and LT modular direct expansion R744 plants with air cooled condensers, reciprocating compressors and electronic expansion valves.

	European Best Practice 

Design Operating Parameters
	Ambient Temperature: 30 °C
Condensing Temperature: 33 °C
Discharge Pressure: 90 bar
HT Evaporation Temperature: -8 °C
HT Evaporation Pressure: 28 bar
HT Cooling Load: 100 kW
LT Evaporation Temperature: -30 °C
LT Evaporation Pressure: 14 bar
LT Cooling Load: 35 kW

	Average Annual Energy Consumption (kWh)
	Not provided at this time due to significant variations in weather conditions across the EU.

	Specific Energy Consumption (COP) at Design Operating Parameters
	HT: 2.1
LT: 1.2

	Russian Federation Baseline
	HT: 1.57

LT:0.9

In Russia, only 4% of all showcases use remote cooling (secondary or tertiary systems) . Most systems use autonomous display cases with integral refrigeration circuits , energy efficiency - remains low and systems are hard to control and optimise

	Number of Systems in Operation
	6,400,000

	Potential Improvements
	About 25-30% of all retail space - is supermarkets. Increase energy efficiency by increasing the proportion of systems with remote cold. Here is the main reserve of energy efficiency. In addition, when using the remote cold, at times reduces the required power conditioning systems

	Energy Efficiency Improvement Target
	20%


	Application
	Typical Food Processing

	System Description
	Centralised R717 plant with screw compressors, evaporative draught condenser and flooded plate evaporators with LP float expansion valves, using glycol or CO2 distribution solution. Frozen Food and Blast Freezer Plant with Cold Store. COP is "compressor COP" and excludes power usage for auxiliaries.

	European Best Practice 

Design Operating Parameters
	Ambient Temperature: 30 °C
Condensing Temperature: 23 °C
Discharge Pressure: 9.5 bar
HT Evaporation Temperature: -10 °C
HT Evaporation Pressure: 2.9 bar
HT Cooling Load: 200 kW
LT Evaporation Temperature: -30 °C
LT Evaporation Pressure: 1.2 bar
LT Cooling Load: 200 kW

	Average Annual Energy Consumption (kWh)
	Not provided at this time due to significant variations in weather conditions across the EU.

	Specific Energy Consumption (COP) at Design Operating Parameters
	3.5

	Russian Federation Baseline
	Some new equipment is in use using relatively efficient Bitzer compressors however at least  30% of cold stores were built back in Soviet times and have very low efficiency. As a result, they account for about 50% of total energy consumption.  These stores are the largest consumers of electricity, working 24 hours a day, 365 days a year, the low temperature regime. 

	Number of Systems in Operation
	35,000

	Potential Improvements
	In the next few years is possible to raise the energy efficiency of industrial refrigeration about 30% by replacing old cooling units operating on R-22, R-11 and R-12 for modern facilities. 

	Energy Efficiency Improvement Target
	Up to 30%


	Application
	Industrial

	System Description
	Centralised R717 plant with screw compressors, evaporative draught condenser and flooded plate evaporators with LP float expansion valves, using 5 - 8 °C chilled water distribution solution. Large Industrial chilled water plant with wet condenser. COP is "compressor COP" and excludes power usage for auxiliaries

	European Best Practice 

Design Operating Parameters
	Ambient Temperature: 30 °C
Condensing Temperature: 23 °C
Discharge Pressure: 9.5 bar
HT Evaporation Temperature: 2 °C
HT Evaporation Pressure: 4.63 bar
HT Cooling Load: 500 kW

	Average Annual Energy Consumption (kWh)
	Not provided at this time due to significant variations in weather conditions across the EU.

	Specific Energy Consumption (COP) at Design Operating Parameters
	7.9

	Russian Federation Baseline
	COP :4.2

Range from small chillers for plastic machines to powerful centrifugal screw machines for indoor skating. 

	Number of Systems in Operation
	1,500

	Potential Improvements
	Improved system design, move to screw chillers and improved process controls 

	Energy Efficiency Improvement Target
	15%


	Application
	Large AC

	System Description
	Centralised R717 chiller with air cooled condenser, LP float expansion valves, flooded plate evaporators and a glycol/water distribution system. Large chilled water plant with dry condenser. Space constraints often restrict the application of more efficient condenser technology in this sector. COP is "compressor COP" and excludes power usage for auxiliaries

	European Best Practice 

Design Operating Parameters
	Ambient Temperature: 30 °C
Condensing Temperature: 35 °C
Discharge Pressure: 13.7 bar
Evaporation Temperature: 2 °C 
Evaporation Pressure: 4.63 bar
Cooling Load: 500 kW

	Average Annual Energy Consumption (kWh)
	Not provided at this time due to significant variations in weather conditions across the EU.

	Specific Energy Consumption (COP) at Design Operating Parameters
	4.9 

	Russian Federation Baseline
	COP: 2.52 

Energy efficiency of existing refrigerators is growing over the years as the ratio of chillers to R-410A and reduction the proportion of units using R-22. Total EER entire fleet of chillers at the beginning of 2010 is equal to 2.52. 

	Number of Systems in Operation
	19,500

	Potential Improvements
	To improve efficiency necessary to stimulate sales chillers with Free Colling, high-performance chillers with centrifugal compressor and to restrict the import of obsolete technology chillers (process chillers) to R-22 from China. 



	Energy Efficiency Improvement Target
	25%


	Application
	Commercial Air-conditioning

	System Description
	Larger scale R290 direct expansion split systems. COP higher than Large AC as compressor technology used has higher efficiency. At present R744 heat pumps exist for heating only applications, expect to see reversible heating/cooling models on the market within 2 years. COP is "compressor COP" and excludes power usage for auxiliaries.

	European Best Practice 

Design Operating Parameters
	Ambient Temperature: 30 °C
Condensing Temperature: 38 °C
Discharge Pressure: 13.2 bar
Evaporation Temperature: 5 °C
Evaporation Pressure: 5.5 bar
Cooling Load: 30 kW

	Average Annual Energy Consumption (kWh)
	Not provided at this time due to significant variations in weather conditions across the EU.

	Specific Energy Consumption (COP) at Design Operating Parameters
	5.6

	Russian Federation Baseline
	3.0

In addition to PAC in Russia there is a park VRF about 36 thousand pieces with ERR = 3.2 and annual consumption is about 0,8 billion kWh

In Russia on a modern fleet PAC A / C. Two-thirds of all systems installed in the last 5 years. In coming years, actually increase the percentage of PAC Inverter type to 50%, and the average ERR of new systems prior to 3.2, and overall the park PAC to 2,81. The reason for a slight increase in the ERR that the market PAC largely formed and the growth of the park is very small

	Number of Systems in Operation
	580,000

	Potential Improvements
	Higher compressor efficiency and improved system controls 

	Energy Efficiency Improvement Target
	Up to 21%


	Application
	Domestic Air-conditioning

	System Description
	Small scale R290 direct expansion split systems. At present R744 heat pumps exist for heating only applications, expect to see reversible heating/cooling models on the market within 2 years. COP is "compressor COP" and excludes power usage for auxiliaries

	European Best Practice 

Design Operating Parameters
	Ambient Temperature: 30 °C
Condensing Temperature: 40 °C
Discharge Pressure: 13.8 bar
Evaporation Temperature: 2 °C
Evaporation Pressure: 5 bar
Cooling Load: 5 kW

	Average Annual Energy Consumption (kWh)
	Not provided at this time due to significant variations in weather conditions across the EU.

	Specific Energy Consumption (COP) at Design Operating Parameters
	4.1

	Russian Federation Baseline
	COP: 3.47

In Russia on a modern fleet splits with average ERR = 3.1, given the low proportion of inverter systems in the coming years actually increase the ERR to 3.5 that will lead to savings

	Number of Systems in Operation
	6,500,000

	Potential Improvements
	When replacing a fleet of window air conditioners in the modern split annual energy savings will amount to  10.1% of the total.

That is, a large reserve of energy efficiency is to replace the fleet of window air conditioners Split. Total real in the next 5 years to improve energy efficiency by 19-25%



	Energy Efficiency Improvement Target
	25%


Component 6 - Technology Transfer

Based on the principles outlined in the Strategic Programme on Technology Transfer, this programme addresses key areas of technology transfer.
The technology transfer component (6) will in effect be intimately linked to the other components, in particular component 3 through integration of  EE measures and technology into ODS phase out activities and component 5 which aims to support take up and demand for technology transfer by stimulating stakeholder engagement and demand.
HCFC phase-out technology for refrigeration and air-conditioning equipment manufacture will be determined through an innovative life cycle analysis approach (component 2) which will highlight the longer term benefits to users of low GWP energy efficient equipment. 

A number of specific activities will be carried out which aim to provide immediate and direct climate change impact through technology transfer as well as supporting activities which will give access to technology transfer (equipment and know) how and which will drive the replication of technology transfer. The activities funded within the Technology transfer component will support the integrated (multi-focal) programme. 

In the course of the replacement of HCFCs in refrigeration and air conditioning systems by ODP free and lower GWP alternatives, the system designs will be analyzed and improved to reduce electrical energy consumption by approximately 25-30%. In addition to this specific technology transfer investment in refrigeration systems including CO2 systems will be provided through the TT component which will to improve the energy efficiency of the post-ODS phase out system. Without the TT investment the climate change impact of systems would be at best neutral or could potentially result in overall increases in electrical consumption and GHG emissions.

As well as provision of specific technology and capital equipment , the provision through the technology transfer activity of thermodynamic and engineering design, as well as, codes of practice for the service of high efficiency non-HCFC and non-HFC refrigeration equipment and air-conditioners will facilitate implementation of funded projects as well as know-how to be made available for replication activities.
A centre of excellence will be created to drive roll out and replication of technology transfer both in terms of ongoing support for design / service activities and stimulation of take up of energy efficient technology through a subsidy incentive scheme which will make energy efficiency technology more accessible to a very wide range of consumers and operators of refrigeration and air conditioning systems. 
Improving Energy Efficiency in Commercial and Industrial Refrigeration

Despite the assertions of alternative refrigerant manufacturers, it is not the refrigerant that determines the efficacy or efficiency of a refrigeration system. Refrigeration efficiency depends on the design of the whole system and is influenced by all of the components including the compressor, condenser, evaporator and the refrigerant as well as pumps, fans, heat exchangers and control systems.

	Equipment Type
	Refrigerators and freezers
	Room AC
	Commercial Refrigeration
	Industrial Refrigeration
	Chillers

	Key issues in Russian Federation 
	Compressor design
	HX and compressor design
	System optimization / design
	System design
	System modelling and control

	Technology transfer mode
	Training
	IP transfer / license
	IP transfer / license
	Training / IP transfer
	Training / IP transfer

	Potential partners identified
	tbc
	yes
	yes
	yes
	yes

	Potential for “South South” collaboration
	yes
	yes
	yes
	no
	no


Refrigerants are the working fluids in refrigeration systems and their thermodynamic and physical properties influence the design of other components. Refrigerant manufacturers attempt to develop compounds that match as closely as possible the characteristics of the compounds they are designed to replace, however it is impossible to achieve an exact match.  Adopting a new refrigerant therefore changes to a greater or lesser extent the performance of the system unless the system is redesigned to take account of the changes in refrigerant.

The phase out of CFCs required manufacturers worldwide to adjust their designs to accommodate new non-CFC refrigerants. The focus in most countries, and particularly Article 5 countries, was to achieve like for like performance in terms of refrigeration efficacy. 

Decision XIX/6 of the nineteenth meeting of the Parties to the Montreal Protocol initiated a more holistic approach to HCFC phase out by stipulating a requirement for parties to take account of the full climate impact of HCFC phase out and not just the Ozone Depletion impact.

With this in mind this project aims to exploit the opportunity which arises from the necessary interventions required to phase out HCFCs in the Russian Federation to at the same time address the opportunities to improve beyond the “like for like” scenario the energy efficiency of refrigeration and air conditioning systems manufactured using non-HCFC refrigerants.

During the conversion process for suitable commercial refrigeration manufacturers, there will be an opportunity to review and potentially modify the design of the system to make it more energy efficient. Since changing the refrigerant will require design modifications in most cases using this opportunity to examine energy efficiency provides a double benefit.

	Type of technology to be transferred
	Primary manufacturing equipment / Components not currently available in Russian Federation
	Potential Suppliers

	Hydrocarbon technology for room air conditioning and small commercial refrigeration applications
	Small bore evaporators and condensers design and manufacturing equipment:

· High efficiency compressors

· Refrigerant leak alarm system

· Control Systems
	Haier (China)

Gree (China)

Benson (Australia)

	Efficient system design Commercial and industrial refrigeration  
	System design and specification for high efficiency components and controls including the following:

· Variable speed drives

· High-efficiency evaporator and condenser fan motors  

· High-efficiency compressor systems 

· Floating head pressure controls 

· Free cooling systems (part season low ambient)

· Liquid pressure amplifiers.

· Evaporative condensers 

· Mechanical subcooling 

· Heat recovery 

· Operating, control , maintenance efficiency measures
	Energy Excel (UK)

Star Refrigeration (UK)

Atkins (international)

Green & Cool (Sweden)

Johnson Control (international)

Hitachi (Japan)



	Commercial refrigeration systems for retail and supermarket applications using CO2. These systems will are now in widespread use in Europe
	· CO2 transcritical refrigeration systems 

· Heat exchangers (design)

· Heat exchangers manufacturing equipment

· CO2 Compressor design / manufacture

· Heat recovery systems
	Energy Excel (UK)

Advansor

Bitzer 

Koxka

Johnson Controls (Sabro)

Green & Cool (Sweden)


Energy performance and quality standards for key technologies
Development of  appropriate Technical Energy performance and quality standards for key technologies  is required to provide a consistent energy rating scheme for equipment in all common equipment classifications across each of the refrigeration and air-conditioning subsectors.

This element will pull together data from all current sector and establish benchmarks for components and standard systems including refrigeration compressors, commercial refrigerators, air-conditioners as well as design parameters for complex industrial systems. 
Standard will be based on European benchmark data taking into account local Russian factors. Standards will coordinated developed in conjunction with the Russian Standards agency and key stakeholder groups  including trade associations and major manufacturers and users. 

This element will also be closely coordinated with standards and labelling work carried out through  EEDAL but is concerned mainly with the specification for standards for refrigeration and air-conditioning systems outside scope of EEDAL. 
This work will deliver a recognisable mark comparable to "energy star" and will include the training of assessors working within the standards agency.

This element has a significant impact on consumer choice and drives take up of energy efficient equipment.

Centre of excellence for Refrigeration Practice Design 

A provision has been made within the budget element of $1,000,000 to cover the operation of the Centre of Excellence / Engineering and thermodynamic design
To overcome the barriers to the production and marketing of energy efficient refrigeration and Air-conditioning systems, the project will establish a centre of excellence for HCFC phase out and energy efficient design for commercial and industrial refrigeration and air-conditioning. The objective of the centre will be to provide expert advice in the redesign of refrigeration and air-conditioning systems and components in order minimize life cycle climate impact. 

The centre will be staffed full-time by local experts with access to part time input from international experts in refrigeration and air-conditioning and energy efficiency.

The centre would create and disseminate case studies to overcome a critical barrier to energy efficiency investments within the residential, commercial and industrial markets (including a program for small and medium enterprises) and the public sector (with programs for public buildings. This component will provide information on the climate and energy benefits of energy efficient non-HFC systems  and support the ministry of Energy (energy efficiency unit) through the dissemination of EE best practices, carrying out energy efficiency diagnostics, and disseminating information on financing options to financial institutions and other stakeholders.

Engineering and Thermodynamic Design 

Within this element of component 6, provision is made for the procurement of specific design or licences needed to enable Russian manufactures to implement a particular energy saving technology i.e. compressor design or manufacturing licence or Hydrocarbon air-conditioning heat exchanger designs. 

It is anticipated that up to 50% of the budget for this element for this element will cover design and licence procurement. 
Conversion Incentive Mechanism

Since the cost of high efficiency components for refrigeration and air-conditioning systems is higher than standard components it is necessary to stimulate production of high efficiency units as currently there is insufficient market incentive. 

Therefore to stimulate the production of high efficiency products and kick start the market an incentive scheme will be put in place to offer manufacturers support in developing and bringing to market new products and services that phase out HCFC, avoid HFC and can demonstrate overall positive climate impact based on life cycle performance evaluation. This will be done by offering partial funding for the conversion of production facilities and access to the resources of the centre of excellence when the appropriate criteria are met by the applying enterprise.

· A fund of $500,000 (from budget of $1000,000) will be allocated to the centre of excellence 

· This will be accessible by buyers of refrigeration and air-conditioning systems to subsidize the purchase of technology which has been approved and verified by international experts. (The list of approved technology will be compiled by the centre)

· The maximum subsidy available will be 30% of the total cost of equipment

· A pro forma application process will be developed which will set out the criteria for selection of technology and require applicants to demonstrate the net energy saving generated by the investment.

· Conditions of access to subsidies will include fair and reasonable access to sites to monitor performance and provision of performance data and case studies which will be used to drive further replication.

· A mechanism for replenishing the fund through reclaiming a % of energy savings will be considered when the mechanism is designed in detail but at this stage it is assumed that the subsidy scheme would be on a one off basis whilst the information dissemination and promotional activities would be rolled into a state institution by the  end of the project life span.

This mechanism therefore brings all aspects of the project together and provides manufacturers access to funding, expertise and technology transfer.

At the same time it is necessary to communicate the longer term benefits of high efficiency systems to consumers and end users and thereby stimulate the market for this type of equipment. A communications and marketing work stream will be established within the framework of the institutional strengthening component to ensure that stakeholders and consumers are aware of the advantages of non-HFC, high efficiency products.

Project coordination, monitoring and evaluation would include institutional support and technical assistance for project promotion and management, including support to the Steering Committee, the Secretary of Energy, and other stakeholders. In addition, it will support regular monitoring of the project components, reporting, and evaluation of the project in meeting its global and developmental goals.

The detailed terms of reference for the centre will be developed at the outset of the project.

A number or potential counterparts have been identified to host the centre on existing sites.

Component 7 - HCFC Production Closure

The Russian Federation is the only producer and the largest consumer of HCFC in the territory of EECCA countries. In this connection step-wise phase out of HCFC production facilities with simultaneous prevention of social consequences for those involved is an important step on gaining success of the Montreal Protocol in this part of the world

Currently HCFCs are used in manufacturing refrigeration and foam sectors and as feed stock in the manufacture of other chemicals (fluoroprenes, fluoroplastics suspensions, fluorinated liquids and lubricants) and in strategic installations including nuclear power station cooling and military applications. The overall phase-out strategy must include the timely and controlled closure of the three existing HCFC-22 manufacturing plants in the Russian Federation (JSC “Chimprom”, JSC “Halogen” and LLC “Polymer Plant of KCKK”).

The closure of production facilities requires detailed strategic planning and coordination of activities in all sectors. It is necessary to engage a wide range of stakeholders from the public and private sectors to develop a strategic approach to both planning and implantation of closure activities.

The development of a production closure strategy will enable the government of the Russian Federation to determine the total and final phase-out of HCFCs. It will include but not be limited to:
· Development or purchase of demonstration technologies and facilities for recovery, reclaiming, recycling and elimination of HCFC; 

· Accumulation of HCFC stocks sufficient to ensure servicing of the existing equipment and conversion to ozone safe alternatives;

· Building up of a refrigerating and air conditioning servicing system operating on HCFC (pumping out, reclaiming, recycling) and ozone safe refrigerants.  

From 2010 an HCFC production quota system will be introduced in the Russian Federation to observe the obligations under the Montreal Protocol and also its amendments and corrections.  Stiffening of these quotas will be necessitated in 2015.  For provision of demands of the Russian economics a number of HCFC are imported (primarily- HCFC-141b), which lays additional restrictions on opportunities of Russian factories – HCFC producers to provide cost efficiency of their existing powers. Presently in the territory of Russia there are three factories producing HCFC – LLC “Polymer Plant of KCKK”, JSC “Halogen” and JSC “Chimprom”. The first two factories use a major part of produced HCFC for production of fluoropolymers of various applications, which prevents the agreement procedure on phase out of HCFC from production.  These years loading of powers of JSC ”Chimprom” on HCFC production has not exceeded  20% and this one of the largest chemical plants in Russia has no technical means for safe  burning waste .

In the frames of subproject it is supposed to initiate preparation for JSC “Chimprom” (VOCCO) of the Plan of actions on early closure of HCFC-21 production facilities in the volume of 200 MT/Year and HCFC-22 in the volume of 12.000 MT/Year and establishment of pilot machine for safe elimination of ODS, POPs and other ecologically destructive chemical substances, both extracted at the plants and imported from aside. Implementation of this subproject will allow substantial improvement of ecological status in the city of Volgograd, in the territory of which the plant is located, and also employment of the released personnel.

Activities Timeline 

	Year
	2010
	2011
	2012
	2013
	2014
	2015

	
	Q4
	H1
	H2
	H1
	H2
	H2
	H1
	H2
	H1
	H1

	Project approval
	*
	
	
	
	
	
	
	
	
	

	Project management 
	
	
	
	
	
	
	
	
	
	

	Local team set up
	 
	 
	
	 
	
	
	 
	
	 
	

	Monitoring systems set up
	 
	
	
	
	
	
	
	
	
	

	Monitoring
	
	
	
	
	
	
	
	
	
	

	Reporting
	*
	
	*
	
	
	*
	
	*
	
	*

	General technical assistance
	
	
	
	
	
	
	
	
	
	

	Creation of Institutional capacity
	 
	 
	 
	 
	
	 
	
	
	
	

	HFC/HCFC life cycle analysis
	
	
	 
	 
	
	 
	
	
	
	

	Conversion of foam factories
	 
	 
	 
	 
	
	 
	
	
	
	

	Conversion of refrigeration factories
	 
	
	
	
	
	
	
	
	
	

	ODS destruction
	 
	
	
	
	
	
	
	
	
	

	TT -CO2, HC ref. Methyl Formate systems
	 
	
	
	
	
	
	
	
	
	

	HCFC production strategy
	 
	 
	 
	 
	
	 
	
	
	
	

	Procurement of equipment by UNIDO
	 
	 
	 
	 
	
	 
	 
	
	
	


Risk, Sustainability and Replicability 

Risk

One of the key barriers to project implementation is the scale and complexity of the HCFC production and consumption situation in the Russian Federation. Geographically the Russian Federation is the largest country in the world. Implementation of legislative frameworks required enactment across 9 federal states. 

There is a risk that the number and variety of stakeholders to be actively engaged will result in lower than predicted speed of implementation or lower than anticipated replication across the Federation.

The lack of regional and local institutional infrastructure to address the main HCFC phase out issues must therefore be a priority in the initial stages of the project to ensure that as the investment and technology components are developed the institutional capacity to sustain and replicate activity across the Federation is in place. 

A number of elements of the programme are based on initial discussions with potential counterparts and technology suppliers. Whilst potential suppliers have agreed in principle to collaboration with the project, there is a risk that when the full details are negotiated there may be logistical or commercial reasons that would prevent a technology supplier from collaborating. However there is more than one potential supplier for the majority of applications and therefore this risk can be minimised.

Sustainability

The direct phase out of HCFCs will be achieved partly through the implementation of capital investment projects within the duration of the project. These projects will provide a significant boost to the technical capabilities and awareness of the counterpart organisations and will also achieve a significant proportion of the required phase out as counterparts will in general be the biggest consumers of HCFCs. 

These companies set the technological and commercial benchmarks for the various subsectors in the Russian Federation and therefore act as key opinion leaders and role models for other companies. The implementation of technology upgrade in manufacturing and the adoption of a balance approach to HVFC phase out and life cycle climate impact analysis will serve as a very good industry and more importantly market standard for consumers and therefore other manufacturers.

A prerequisite for receiving assistance through the project will be to allow reasonable access and knowledge sharing (subject to appropriate commercial confidentiality)  for other companies to gain an understanding of how to achieve economical conversion to non-HCFC alternatives.

The principal activities of this programme are effectively self sustaining as they are based on the conversion of ongoing commercially viable enterprises. However given the range of scale and scope of HCFC consuming companies, it is important to ensure that the appropriate range of technology options is made available so that the barriers to take up are minimised. For that reason the project will ensure that wherever possible low cost solutions are properly adapted and promulgated to small and medium enterprises. This includes for example the use of Methyl Formate, where the adoption of Hydrocarbons would be prohibitively expensive.

The final phase out of all HCFCs and the ongoing adoption of energy efficient non HFC technology in the affected sectors requires longer term commitment and activity. The sustainability of the outputs of this programme will depend on the quality and effectiveness of the institutional capacity that is provided through the project. Significant emphasis has therefore been placed on establishing and maintaining an efficient and effective communications network for cross-functional stakeholders which will allow free access to information and technological know-how generated by technology transfer and implementation of investment projects.
Furthermore the Ministry of Environment and Natural Resources fully endorses and embraces the knowledge sharing and technology transfer approach and is committed to providing sustained institutional support to facilitate HCFC phase out and ongoing reduction of GHG emissions both directly and through the initiative and activities sponsored by other Government and non-government departments.

Replicability

The project will provide visible demonstrations of the most appropriate technology for the phase out of HCFCs and the improvement of energy efficiency in the refrigeration and air-conditioning sectors in the Russian Federation. Significant, communication and information dissemination will contribute to the widespread knowledge and understanding of how these demonstration projects can be replicated in similar enterprises.
A key role of the centre of excellence proposed in the project will be to actively promote the adoption of new Non-HFC energy efficient technology and access to the learning from demonstration projects will be made available to any counterpart in related fields.

Conditions of access to subsidies will include fair and reasonable access to sites to monitor performance and provision of performance data and case studies which will be used to drive further replication.
SECTION D INPUTS

D.1 Counterparts inputs 

The GEF, as the financial mechanism for the Stockholm Convention will provide a proposed

budget of US$ 18,000,000 incremental cost funding for the project. The Government of

Morocco has committed US$ 2,150,000 in-kind contribution to the project.

It is expected that the private sector will contribute US$ 37,500,000 as cash and in-kind

contribution to the project. The estimated capital investment requirement by the private sector,

based on the services to be provided is indicated in the respective annexes.
D.2 UNIDO Inputs

UNIDO will provide an in-kind contribution of additional US$ 350,000 for managerial and technical oversight and supervision to project management and M&E on the top of the IAs fee.
As per UNIDO's constitutional mandate, Technical Cooperation activities are supported by UNIDO through a combination of utilising the support cost reimbursement (10 per cent in this case) as well as regular budget resources. 

While direct project expenditures are recorded as project costs, support activities both in the meaning of corporate activities (Policy support, Portfolio management, Reporting, Outreach and knowledge sharing, Support to the GEF EO) and project cycle management (Project preparation and approval as well as Project supervision, monitoring and evaluation) are being financed from the above mentioned resources. These expenditures fall into the cost categories of staff cost, consultancy, travel cost and operating cost (e.g., building, utilities, IT support, etc.). 
SECTION E BUDGET

E.1 Project Budget

	
	Project Preparation*
	Project
	Agency Fee
	Total

	GEF
	
	18,000,000
	1,800,000
	19,800,000

	Co-financing
	
	40,000,000
	
	40,000,000

	Total
	
	58,000,000
	1,800,000
	59,800,000


	GEF Agency
	Focal Area
	Country Name
	(in USD)

	
	
	
	Project (a)
	Agency Fee (b)2
	Total c=a+b

	[image: image14.wmf]UNIDO
	ODS
	[image: image15.wmf]Russian  Federation
	9,000,000
	900,000
	[image: image16.wmf]9,900,000

	UNIDO
	CC-RAF
	[image: image17.wmf][image: image18.wmf]Russian Federation
	6,300,000
	630,000
	[image: image19.wmf]6,930,000

	UNIDO
	CC-TT-GRE
	[image: image20.wmf][image: image21.wmf]Russian Federation
	2,700,000
	270,000
	[image: image22.wmf]2,970,000

	Total GEF Resources
	18,000,000
	1,800,000
	19,800,000


E.2 Co-financing budget by activity

	Sources of Co-financing
	Type of Co-financing
	Amount

	Project Government Contribution
	In-kind
	2,150,000

	GEF Agency(ies)
	In-kind
	350,000

	Private Sector
	Grant and in-kind
	37,500,000

	Total co-financing
	
	40,000,000


UNIDO BL format
	 
	GEF outputs
	Budget lines
	Description
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	1
	Building intuitional capacity
	15 00
	Project Travel
	      26,000 
	      26,000 
	   26,000 
	   26,000 
	   26,000 
	130,000

	 
	 
	21 00
	Subcontract
	      60,000 
	      60,000 
	   60,000 
	   60,000 
	   60,000 
	300,000

	 
	 
	17 50
	National Experts
	    124,000 
	    124,000 
	 124,000 
	 124,000 
	 124,000 
	620,000

	 
	 
	33 00
	In service training
	      20,000 
	      20,000 
	   20,000 
	   20,000 
	   20,000 
	100,000

	 
	 
	35 00
	Workshop/meeting
	      20,000 
	      20,000 
	   20,000 
	   20,000 
	   20,000 
	100,000

	 
	 
	51 00
	Printing/Translations
	      50,000 
	      50,000 
	   50,000 
	   50,000 
	   50,000 
	250,000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	1,500,000

	2
	HCFC/HCFC life cycle analysis
	11 50
	International Experts
	      25,000 
	 
	 
	 
	25,000

	 
	 
	15 00
	Project Travel
	 
	       6,250 
	     6,250 
	     6,250 
	     6,250 
	25,000

	 
	 
	21 00
	Subcontract
	 
	    100,000 
	 100,000 
	 
	 
	200,000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	250,000

	3
	Phase-out of HCFC in foam and refrigeration
	15 00
	Project Travel
	      20,000 
	      20,000 
	   20,000 
	   20,000 
	   20,000 
	100,000

	 
	 
	21 00
	Subcontract
	    200,000 
	    200,000 
	 200,000 
	 
	 
	600,000

	 
	 
	17 50
	National Experts
	      40,000 
	      40,000 
	   40,000 
	   40,000 
	   40,000 
	200,000

	 
	 
	33 00
	In service training
	 
	 
	   33,333 
	   33,333 
	   33,333 
	100,000

	 
	 
	45 00
	Equipment
	 4,500,000 
	 4,500,000 
	 
	 
	 
	9,000,000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	 10,000,000 

	4
	Development of ODS destruction
	15 00
	Project Travel
	      10,000 
	      10,000 
	   10,000 
	   10,000 
	   10,000 
	50,000

	 
	 
	21 00
	Subcontract
	      40,000 
	      40,000 
	   40,000 
	 
	 
	120,000

	 
	 
	17 50
	National Experts
	      10,000 
	            -   
	          -   
	          -   
	          -   
	50,000

	 
	 
	33 00
	In service training
	 
	 
	   26,667 
	   26,667 
	   26,667 
	80,000

	 
	 
	45 00
	Equipment
	    400,000 
	    400,000 
	 400,000 
	 400,000 
	 400,000 
	2,000,000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	2,300,000

	5
	Stimulating market growth for energy efficient systems
	11 50
	International Experts
	       5,000 
	       5,000 
	 
	 
	 
	10,000

	 
	 
	15 00
	Project Travel
	       5,000 
	       5,000 
	     5,000 
	     5,000 
	 
	20,000

	 
	 
	21 00
	Subcontract
	      40,000 
	      40,000 
	   40,000 
	 
	 
	120,000

	 
	 
	17 50
	National Experts
	 
	       5,000 
	     5,000 
	     5,000 
	     5,000 
	20,000

	 
	 
	45 00
	Equipment
	    125,000 
	    125,000 
	 
	 
	 
	250,000

	 
	 
	51 00
	Printing/Translations
	      16,000 
	      16,000 
	   16,000 
	   16,000 
	   16,000 
	80,000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	500,000

	6
	Technology Transfer
	15 00
	Project Travel
	      13,500 
	      13,500 
	 
	 
	 
	27000

	 
	 
	21 00
	Subcontract
	      67,500 
	      67,500 
	   67,500 
	   67,500 
	 
	270000

	 
	 
	17 50
	National Experts
	      18,000 
	      18,000 
	   18,000 
	 
	 
	54000

	 
	 
	33 00
	In service training
	 
	      13,500 
	   13,500 
	   13,500 
	   13,500 
	54000

	 
	 
	45 00
	Equipment
	 1,147,500 
	 1,147,500 
	 
	 
	 
	2295000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	2700000

	7
	HCFC production closure
	11 50
	International Experts
	       5,000 
	       5,000 
	 
	 
	 
	10,000

	 
	 
	15 00
	Project Travel
	       5,000 
	 
	 
	 
	     5,000 
	10,000

	 
	 
	17 50
	National Experts
	       7,500 
	       7,500 
	     7,500 
	 
	     7,500 
	30000

	 
	 
	21 00
	Subcontract
	    100,000 
	    100,000 
	 
	 
	 
	200,000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	250,000

	8
	Project Management
	11 50
	International Experts
	       5,000 
	       5,000 
	     5,000 
	     5,000 
	     5,000 
	25,000

	 
	 
	13 00
	Administrative support
	      16,000 
	      16,000 
	   16,000 
	   16,000 
	   16,000 
	80,000

	 
	 
	15 00
	Project Travel
	      10,000 
	      10,000 
	   10,000 
	   10,000 
	   10,000 
	50000

	 
	 
	45 00
	Equipment
	       2,000 
	       2,000 
	     2,000 
	     2,000 
	     2,000 
	10000

	 
	 
	17 50
	National Experts
	      62,000 
	      62,000 
	   62,000 
	   62,000 
	   62,000 
	310000

	 
	 
	51 00
	Printing/Translations
	       5,000 
	       5,000 
	     5,000 
	     5,000 
	     5,000 
	25,000

	 
	 
	 
	Sub-total
	 
	 
	 
	 
	 
	500,000

	 
	Total GEF funding
	 
	 
	 
	 
	 
	 
	 
	18,000,000


SECTION F

Monitoring, evaluation, reporting and lessons learned

The coordination with other GEF agencies as well as with the CEIT is foreseen in the frame of the preparation of the GEF/WB/UNDP Regional HCFC phase-out programme

This project builds on the scope of UNDP project (3216 - RUS Standards and Labels for Promoting Energy Efficiency), which aims to raise awareness of consumers of energy efficiency issues and remove barriers to supply of higher efficiency equipment. The latter project aims to strength the capacity of the local manufacturers to produce appliances complying with the new EE standards” and  correctly states that “without adequate supply, markets, more efficient products cannot be developed. 
To make the most of this project it must be made clear to suppliers that it is in their interests to deliver more efficient technologies to industrial, commercial and/or residential customers, for example it might well deliver increased profit margin or improved reliability of products which in turn generates increased customer loyalty.

The preliminary agreement between UNDP and UNIDO has been reached whereby the Energy Efficiency Centre will participate in the process of conversion of Russian industrial enterprises to non HCFC technologies. This Centre will be created under the UNDP project by the of 2010. 
The centre will therefore serve a combined purpose for both projects, in particular in the UNIDO project component No. 5 “Stimulating market growth for energy efficient refrigeration and air conditioning equipment’’.

The UNDP project will deliver an excellent framework for domestic manufacturers to analyze and asses the options and market opportunities for adoption of more energy efficient products.  
The UNIDO project will provide direct assistant to a number of those organizations (including domestic refrigerator producers) to make the plant conversions necessary to realize those opportunities and demonstrate to the industry sector the feasibility of conversions.  
The UNIDO project will also extend the approach into the commercial and industrial refrigeration sectors which accounts for a large electricity consumption but with more complex products.

This project will be closely coordinated with the UNDP project to maximize impact of both and minimize duplication.

SECTION G

Legal Context

Production, consumption, circulation, export and import of ODSs in the Russian Federation are regulated by the following legislation:

· Federal law of 04.05.1999 No. 96-FZ “About protection of atmospheric air”. Article 16 of the low “It is prohibited to design, to place and to construct any object of economic or other activity, functioning of which may lead to unfavorable changes of climate or ozone layer.”

· Federal Law of 10.01.2002 No.7-FZ “About Environmental Protection”. In the Article 1 of this Law the ozone layer of atmosphere is referred as the main components of the natural environment, while by Article 4 – as the main targets of environmental protection from pollution, depletion, degradation, damage, destruction and other negative effects of economic or other activities. The Article 54 “Protection of the Ozone Layer" stipulates that the “protection of the ozone layer of the atmosphere of environmentally hazardous changes is effected through the regulation of production and use of substances that deplete the ozone layer of the atmosphere, in accordance with international treaties of the Russian Federation, the generally recognized principles and norms of international law as well as the laws of the Russian Federation“.

· Resolution of the Government of the Russian Federation of 03.07.1992 No. 378 “About measures to enforce the obligations of the Russian Federation under the Vienna Convention for the Protection of the Ozone Layer and the Montreal Protocol on Substances that Deplete the Ozone Layer” it was decided to develop a state program for the production of ozone-safe freons and the assessment of funding required to conduct appropriate research and development.

· Resolution of the Council of Ministers - the Government of the Russian Federation dated 30.08.1993 No. 875 “About Approval of Regulations on Inter-Agency Commission for the  Ozone Layer Protection under the Ministry of Environment and Natural Resources of the Russian Federation and the personal composition of the Commission” under the Ministry of Environment and Natural Resources of the Russian Federation an Inter-Agency Commission for the Ozone Layer Protection (hereinafter - the IAC) was established in order to organize and coordinate efforts to implement the program, as well as the actions of ministries, agencies, management, organizations and others to implement the international obligations of the Russian Federation in the field of the ozone layer protection.

· Resolution of the Council of Ministers - the Government of the Russian Federation dated 18.05.1994 No. 496 “About the Government Action Plan on Environmental Protection in 1994 – 1995” the Ministry of Environment and Natural Resources of the Russian Federation was entrusted with the participation of other ministries and departments to develop and submit to the Government of the Russian Federation of a Federal Target Program “The production of ozone-safe freons” in August 1994. In the absence of funding from the federal budget conversion program developed by Russian industry to ozone-safe substances and technologies was not adopted.

· Resolution of the Government of the Russian Federation of 24.05.1995 No. 526 “About the priority measures to implement the Vienna Convention for the Protection of the Ozone Layer and the Montreal Protocol on Substances that Deplete the Ozone Layer” Priority actions have been approved to comply with international obligations of the Russian Federation in the field of the ozone layer protection by 1995 - 1996. At the same time, the import and export of ODS and ODS-based products were banned to countries which are not-parties of the Montreal Protocol on Substances that Deplete the Ozone Layer. From 01.01.1996 compulsory licensing of imports and exports of ODS and ODS-based products in the countries that are Parties to the Montreal Protocol on Substances that Deplete the Ozone Layer was introduced.

· Resolution of the Government of the Russian Federation of 08.05.1996 No. 563 “About the regulation of import into the Russian Federation and export from the Russian Federation of ozone depleting substances and products containing them” the regulation of imports and exports of ODS and products based on ODS in the Russian Federation was approved.

· Resolution of the Government of the Russian Federation of 05.05.1999 No. 290 “About strengthening measures of state regulation of production of ozone-depleting substances in the Russian Federation” it has been established that starting from 01.08.1999 ODS production is carried out in accordance with the quotas approved by the State Committee of the Russian Federation on Environment Protection, together with the Ministry of Economy of the Russian Federation, and based on the calculated levels, timing and other requirements of the Montreal Protocol on Substances that Deplete the Ozone Layer. The same decision also prohibits creation on the territory of the Russian Federation of new capacities for production of ODS after 01.07.2000.

· Based on the Order of the Government of the Russian Federation dated 26.11.1999 No. 1980-r the State Committee on Environment Protection of the Russian Federation has approved the list of urgent measures to gradually reduce the production and consumption of ozone depleting substances in the Russian Federation in 1999-2000.

· Resolution of the Government of the Russian Federation dated 09.12.1999 No. 1368 “About strengthening measures of state regulation of importation to the Russian Federation and the removal of the Russian Federation of the ozone depleting substances and products containing them”, it was determined that since 01.03.2000 import of ODS in the Russian Federation and the export from the Russian Federation will be allowed only in the following cases: 

· Used as feedstock in chemical production; 

· For the main (critical) applications under the Montreal Protocol on Substances that Deplete the Ozone Layer; 

· In transit between the Parties to Montreal Protocol on Substances that Deplete the Ozone Layer.

· Resolution of the Government of the Russian Federation of 26.09.2000 No. 728 ”About the Agreement between the Russian Federation and the International Bank for Reconstruction and Development Grant to fund Project “Special Initiative on Ozone Depleting Substances Production Closure in the Russian Federation”. The signing of the Agreement between the Russian Federation and the International Bank for Reconstruction and Development of the grant for the Project “Special Initiative on ODS Production Closure in the Russian Federation” had been agreed.

· Resolution of the Government of the Russian Federation dated 19.12.2000 No. 1000 “About the refinement of the term of government to regulate the production of ozone depleting substances in the Russian Federation” has shifted some dates provided by decision of the Government of the Russian Federation dated 05.05.1999 No. 290, i.e. deadline at which the production of ODS in the Russian Federation is authorized only for use as feedstock in the production of other chemical products or for special occasions, the Montreal Protocol on Substances that Deplete the Ozone Layer was changed to 20.12.2000.

· Resolution of the Government of the Russian Federation of 27.08.2005 No. 539 “About adoption by the Russian Federation amendments to the Montreal Protocol on Substances that Deplete the Ozone Layer”. The Russian Federation adopted the Copenhagen, Montreal and Beijing Amendments to the Montreal Protocol on Substances that Deplete the Ozone Layer.

· Resolution of the Government of the Russian Federation of 20.08.2009 No. 678 “About measures of the state regulation of import into the Russian Federation and export from the Russian Federation of ozone depleting substances”.

The above resolutions and orders of the Government of the Russian Federation served a basis for the implementation in Russia of measures, allowed to return to a regime of compliance with the Montreal Protocol on Substances that Deplete the Ozone Layer in 2001 and did not withdraw from it in 2005 (in connection with the accession of the Russian Federation to the Copenhagen Amendment).

SECTION H Council and STAP comments 
and Responses
The following Comments have been addressed and taken into account in drafting this revised document:

STAP Guidance

II. STAP Advisory Response 

1. Based on this PIF screening, STAP’s advisory response to the GEF Secretariat and GEF Agency:

Consent

III. Further guidance from STAP

	STAP Comment
	UNIDO Response

	2. The project aims at phase out of HCFCs and promotion of HCFC-free energy efficient refrigeration and air conditioning systems in the Russian Federation through technology transfer. STAP recommends this project given the large potential for promoting GHG mitigation through energy efficient technologies for air conditioning and refrigeration. It is a very comprehensive project covering various critical aspects of promoting technology transfer. It is very important to ensure that low cost HCFC phase out technologies are also energy efficient and lead to reduced GHG emissions. How this will be ensured is a critical issue and needs to be adequately addressed in the project
	Ensuring that HCFC phase out is achieved at minimum  cost to enterprise and society and at the same time ensuring any phase out activity leads to a net reduction in GHG emissions is the central aim of this programme. Unlike standard ODS phase out programmes investment  activities and technology transfer will only be implemented if it can be demonstrated that it will result in an overall reduction in GHG emissions. This will based on life cycle performance of the converted equipment for the prevailing conditions in the Russian Federation. Specific checks to this effect will be built into the project management framework and adherence will be governed by the Steering Committee.

	3. The proposal deals extensively with the ODS phase out component, but lacks detail on the energy efficient technology transfer component and the GHG mitigation issue.


	This issues has been addressed in the revised document to which has been added further detail on TT and energy baseline and GHG emissions targets.

	4. The climate “impact” phrase used in the proposal may be confusing since impact has a different meaning in climate change projects. It may be preferable to use the term Climate mitigation or GHG reduction.


	This will be taken into account in all future communications and documentation.

	5. The proposal talks about “redesigning and retooling”. This needs clarification, does it involve R&D? What is the timeframe for redesigning, field testing and performance monitoring? Are there not designs already available in EU countries? Do they need redesigning to fit Russian conditions?


	In most cases equipment will have to be redesigned to work with non HCFC low GWP refrigerants. It is anticipated that these equipment designs will be  obtained either through existing commercial relationships or through technology transfer from designs available  EU, Japan and China. Manufacture of new designs will require some new manufacturing equipment or re-tooling which will be part of the investment component of the demonstration projects. Some prototyping and field trial will be required to ensure that designs are fit for Russian conditions but this is not classed as R&D.

	6. There is a need for a Baseline scenario for GHG emissions from ACs and refrigerators.


	A detailed baseline frameworks for a each main refrigeration and Air-conditioning sub-sector has been developed and is included in the revised document. 

	7. What are the cost implications of redesigning and retooling for the ACs and refrigerators? If incremental costs are involved, what is the incentive for industry to shift to the new designs?


	It is anticipated that in most cases redesign and retooling costs should be relatively low, accurate costs will be established by the demonstration projects. There are two main  incentives for change; firstly the phase out of HCFC is obligated and therefore change will be required not only by Russian law but also by the need to trade with European partners in the future. The second incentive will be created partially by this programme through the stimulation of a market form improved energy efficiency (and reduced cost for users).

	8. There is a need for increased attention for the steps and approaches for promoting technology transfer and market development. Lessons learnt from similar projects already implemented which aimed at promoting EE in ACs and refrigerators need to be incorporated.
	This will be a key part of the start-up activity for the project team. a detailed review of similar projects will be carried out prior to the kick off meeting.

	9. A project of this large scale should conduct a detailed scientific assessment of barriers from the perspective of different stakeholders, rank and prioritize them for interventions.

	A detailed stakeholder analysis and review will be carried out and a prioritised activity / intervention map will be created. 


WORK PROGRAM: COMMENTS FROM COUNCIL MEMBERS (REFERENCE TO GEF C.36/7) - MULTI-FOCAL AREA

	COMMENTS FROM GERMANY
	UNIDO Response

	128. The project document points out the possibility that the phasing out of ODS may not always be the most climate-friendly option in terms of the GWP of the gas used to replace the HCFC. All feasible options to create win-win scenarios both for the ozone and the climate should be considered. HCFC-22 has a GWP of 1810. There are alternatives to HCFC22 that are Ozone Friendly but not climate friendly. These include: HFC 143a, HFC 404a, and HFC 407c. If these substances are being considered as alternatives, then the project does not achieve its multi-focal area goal of creating win-win scenarios for the ozone and the climate. Alternatives that are both climate and ozone friendly are: HC 290 (for air conditioners), HC 600a (for refrigerators), NH3, and CO2. Germany recommends that both climate and ozone friendly substances be used as alternatives to HCFC22 for this project
	The focus of the project is to phase out HCFCs and promote energy efficiency in the refrigeration and air-conditioning sector in the Russian Federation without using HFCs. This project will not phase in any HFCs. The programme strives to achieve win-win scenarios and contains investment and institutional strengthen components that implement pilot projects and supports the replications of the use of HC 290 HC 600a, NH3, and CO2. 

	COMMENTS FROM SWITZERLAND
	UNIDO Response

	129. The project as a primary objective addresses HCFC phase-out in the foam and refrigeration manufacturing sectors and as a secondary objective promotes introduction of energy efficient designs of refrigeration appliances. The overall project design is well designed and linkage between Montreal Protocol and Kyoto protocol activities is targeted. Some elements and barriers however are not adequately addressed in the PIF and need to be elaborated for the full project brief as outlined below.
	The comments from Council Members have been fully absorbed into the drafting of the detailed documents, FSP and CEO Endorsement.

	130. With respect to component 4 (Development of ODS destruction facility and collection network) it is a known fact that the main challenge for recovery and recycling/destruction schemes will be an economically viable and effective recovery and logistics system. The PIF touches on this aspect only marginally. Furthermore the potential and role of market mechanisms such as CDM or voluntary carbon market for promoting refrigerant recovery and destruction should be elaborated more extensively. Both aspects should be carefully addressed in the project design and implementation otherwise a risk is prevalent that this component cannot deliver the targeted impact
	The FSP contains a very detailed annex covering all aspects of the recovery and recycling / destruction component of the project.

The use of the CDM mechanism is not appropriate for the Russian Federation at this time as there is no Carbon Trading Exchange or voluntary mechanism within the Federation at the present time. However should this situation change the project will be reviewed and re-scoped as appropriate.

	131. In evaluating the optimum technology options for HCFC phase-out the latest policy developments which potentially lead to HFC phase-out under the Montreal Protocol activities
need to be considered adequately to avoid stranded investments and multiple conversions
	The project is based on the latest policy and emerging policies concerning MEAs and global trends. For this reason the project avoids the use of HFCs. However policy developments will continue to be monitored to ensure that the latest thinking is continuously fed into the project throughout its implementation.

	132. Activities under component 5, market stimulation of energy efficient appliances, needs to be closely coordinated with ongoing programme on standards and labelling for promoting energy efficiency in Russian Federation. Though the PIF briefly touches on this, proper consideration has to be given in project preparation and implementation. Also, the issue of incremental cost for the buyers of efficient RAC units is not yet adequately addressed (willingness to pay). How can this barrier be effectively worked on?
	The project has been coordinated  with ongoing programme on standards and labelling for promoting energy efficiency in Russian Federation. It should be noted however that the stakeholder group for the two projects are somewhat different. The systems, equipment and factories involved in this programme are more complex than those covered by the existing labelling project. The projects are however completely aligned where appropriate and complementary rather than overlapping. Should the labelling project go ahead the project teams will continue to communicate and coordinate all project activities.

The willingness to pay for more efficient systems is fully addressed in the detailed documents. It should be noted that the procurement cycle and decision making process involved in the purchase of many of th systems covered by this project is more complex than the purchase decision associated with FMCG and domestic appliances. The range of influencers and stakeholders is greater and often purchase decisions are taken at a group or corporate level. The project deals with this by providing specific information, training and stakeholder influence for different stakeholder groups as well as general information and marketing activity for public consumption.

	133. Under component 6 (Technology Transfer) no reference is made in the PIF to support/establish a sustainable domestic development and research infrastructure. How can continuous compressor efficiency and technology improvement be sustained after the project
end?
	The detailed documents contain a description of the centre of excellence for  refrigeration and air-conditioning design and operation. This centre will be established and run by the project during its lifetime and taken over by the Department of Energy Efficiency  when the project comes to an end.  Through this mechanism the Federation will sustain continuous improvements in technology design and operation including compressor design and other key technologies.

	134. On basis of above considerations we recommend going ahead with further developing the project and taking into account the various points raised in this project review. The issues raised
should be adequately addressed in the final document which will be submitted for CEO endorsement.
	He issues raised by the Council Members have all be incorporated in to the  drafting and development of the detailed FSP and CEO endorsement documents.


Annexes

Annex 1
Building Institutional Capacity

Indicative budget (5 years of it implementation)
	
	GEF
	Co-Finance
	Total

	Building institutional capacity 
	
	
	

	Create national database and tracking process for HCFC phase out
	180,000
	192,000
	372,000

	Develop HCFC and HFC consumption patterns and scenario planning
	80,000
	85,334
	165,334

	Training, awareness and communications for government departments and employees, legislators and institutional stakeholders
	250,000
	213,333
	463,333

	Up-grading of ODS and HFC import/export legislation Harmonisation of regulations in the Russian Federation with EC F-gases regulations
	200,000
	160,000
	360,000

	Communication and Marketing
	290,000
	533,333
	823,333

	Monitoring and Evaluation
	500,000
	416,000
	916,000

	Subtotal
	1,500,000
	1,600,000
	3,100,000


Planned activities:
1. Planned options related to trade in HCFCs or products and equipment containing or relying on HCFCs

· Import quotas for HCFC

· Mandatory reporting by HCFC importers 

· Mandatory reporting by HCFC exporters

· Labeling HCFC containers

· Ban on non-refillable HCFC containers

· Licensing of imports or placing on the market of products and equipment containing/relying on HCFCs

· Ban on imports or placing on the market of products and equipment containing/relying on HCFCs

· Licensing of exports of products and equipment containing/relying on HCFCs

· Ban on exports of products and equipment containing/relying on HCFCs

· Permits for HCFC transit

· Permits for each HCFC shipment

· Proof of origin for HCFC shipments

· Fees for HCFC imports or placing on the market

· Electronically-operated HCFC import/export licensing system

· Import/export licensing system extended to include HFCs

2. Planned options related to restrictions on use of HCFCs

· Specific phase out schedules for HCFCs

· Specific use bans on HCFCs

· Ban on new HCFC installations

3. Planned options related to prevention of HCFC emissions

· HCFC emission control measures

4. Planned options related to record keeping of HCFCs

· Mandatory HCFC logbooks

· Mandatory HCFC equipment logbooks
· Create national database and tracking process for HCFC phase out
5. Planned options related to capacity building and awareness raising

· Training of customs officers on HCFCs

· Training of environmental officers on HCFCs

· Training of refrigeration technicians on HCFCs and their substitutes

· Requirement of certification of refrigeration technicians

· Awareness raising of stakeholders

6. Planned options related to restrictions on production of HCFCs and legislation Harmonization of regulations in the Russian Federation with EC F-gases regulations
· Specific phase out schedules for production of HCFCs

· Production quotas for HCFCs

· Ban on new HCFCs production facilities

Responsibilities of the PM (National Ozone Unit)

· Policy, legal framework and institutional capacity required to assess and accelerate HCFC phase-out and reduction of HFC consumption (Including preparation of the Quota System for the Import of HCFCs to the Russian Federation and HCFCs Production in the Russian Federation, of the National Strategy Plan for HCFCs Phase-out in the Russian Federation and the HCFCs Phase-out National Action Plan).

· Analysis of the level of residual demand of HCFC after 2014 and 2019 by looking at the stock of ODS equipment in the country.

· Monitoring and assessment of HCFCs and HFCs production, consumption, export and import (Including preparation of Guidelines for Reporting under the Montreal Protocol on Substances that Deplete the Ozone Layer, the modification of appropriate legislation in order to make possible the control of import of raw materials containing HCFCs.).

· Policies reviewed and HCFC legislation developed. Harmonisation of regulations in the Russian Federation with EC F-gases regulations.

· Up-grading of ODS and HFC import/export legislation, customs officers training activities, procurement of ODS control equipment for customs (Including establishing of training centre and 4-5 independent regional control laboratories, preparation of methodical documents, etc.).  

A key part of the project will be to assess the effectiveness of the system for collecting information on production, consumption, import and export of ozone-depleting substances.

The Ministry of Natural Resources and Ecology of the Russian Federation is responsible on behalf of the Government of the Russian Federation for the preparation and submission to the Secretariat of the Montreal Protocol on Substances that Deplete the Ozone Layer of an annual Report on production, consumption, import and export of ODS in the Russian Federation (hereinafter referred as Report).

The Ministry of Natural Resources and Ecology of the Russian Federation in the first quarter of the coming year requests companies - producers of ODS for information on the production of ODS, its use as feedstock for the production of ozone safe production, as well as the existing stocks of CFCs and halons.

In accordance with the established procedure the Federal Customs Service of Russia quarterly informs The Ministry of Natural Resources and Ecology of the Russian Federation on the import and export of ODS to and from the Russian Federation. Lack of standardized requirements for importers and exporters concerning information on name and purpose of ODS import / export to be presented to the customs authorities leads to the fact that in some cases, the exact identification of the substance is hardly or not possible.

The Ministry of Natural Resources and Ecology of the Russian Federation submits all received information to the Federal Centre of Geoecological Systems for further analysis and processing, as well as for preparation of a draft Report. 

The effective communication of the results of these activities is extremely important to maintain stakeholder engagement and stimulate take-up of higher energy efficiency designs and proactive support for final HCFC phase out. This will be accomplished by making certain that ongoing M & E results are included on the agendas of planned workshops and also posted in a regular basis on a project website.

UNIDO will arrange an independent international terminal evaluation of the project according to M&E procedures established by the GEF. The project’s indicative M&E work plan is shown in the table below.

	M&E Activity

	Type of M&E activity
	Responsible Parties
	
	Time frame

	Inception Workshop (IW) 
	National Project Manager (NPM) UNIDO Project Manager (PM) 
	
	Within first two months of project start up 

	Inception Report 
	Project Management Team UNIDO PM 
	
	Immediately following IW 

	Measurement of Means of Verification for Project Purpose Indicators 
	UNIDO PM will oversee the hiring of specific institutions and delegate responsibilities to relevant team members 
	
	Start, mid and end of project 

	Measurement of Means of Verification for Project Progress and Performance (measured on an annual basis) 
	Oversight by NPM and UNIDO PM 
	
	Annually prior to APR/PIR and to the definition of annual work plans 

	APR and PIR 
	NPM 
	
	Annually 

	Steering Committee Meetings 
	NPM UNIDO PM 
	
	Following Project IW and subsequently at least once a year 

	Quarterly progress reports 
	UNIDO PM 
	
	Every three months 

	Technical reports 
	Project Management Team Hired consultants as needed 
	
	To be determined by Project Team and UNIDO PM 

	Mid-term Review and External Evaluation 
	UNIDO PM and M&E Branch External Consultants (i.e. evaluation team) 
	
	At the mid-point of project implementation or after two years of the start of the project. 

	Terminal Project Evaluation and Report 
	Project Management Team UNIDO PM and M&E Branch External Consultants (i.e. evaluation team) 
	
	At the end of project implementation 

	Terminal Project Report 
	NPM UNIDO-PM 
	
	At least one month before the end of the project 

	Lessons learned 
	Project Management Team 
	
	Yearly 

	Audit 
	UNIDO Project Management Team 
	
	Yearly 

	Visits to field sites 
	UNIDO PM Government representatives 
	
	Yearly 

	
	
	


Annex 2
HFC and HCF Lifecycle performance analysis
	HFC and HCFC life cycle performance analysis
	GEF
	Co-Finance
	Total

	Collect, analyze and compile climate performance benchmark data for the Russian Federation 
	50,000
	100,000
	150,000

	Develop climate impact model for Russian Federation based on current best practice and incorporating local usage patterns, system configurations and utility costs
	80,000
	
	80,000

	Develop clear guidelines for the design and selection of refrigeration and foam manufacturing for minimising life cycle climate impact.
	80,000
	
	80,000

	Draft climate change mitigation policy for refrigeration and polyurethane foam sectors
	40,000
	
	40,000

	Subtotal
	250,000
	100,000
	350,000


Annex 3
Phase out HCFCs in Foam and Refrigeration Sectors

	3
	Phase-out of HCFC consumption in Foam and Refrigeration Sectors (ODS allocation)

	
	Domestic and commercial refrigeration (Pozis)
	1,000,000
	3,000,000
	4,000,000

	
	Polyurethane foam - pipe insulation (Mosflowline)
	1,000,000
	3,000,000
	4,000,000

	
	Polyurethane foam – panel (ProfHolod)
	650,000
	1,950,000
	2,600,000

	
	Polyurethane foam – panel (Ariada)
	550,000
	1,650,000
	2,200,000

	
	Commercial Refrigeration CO2 conversion (non TT component)
	200,000
	600,000
	800,000

	
	System House 1 pentanisation
	900,000
	2,700,000
	3,600,000

	
	System House 2 methyl formate
	400,000
	1,200,000
	1,600,000

	
	Subtotal
	4,700,000
	14,100,000
	18,800,000


Outline scope of Work HCF phase out (to be tailored to individual projects)
	ITEM
	Component
	Description

	1
	Project Engineering
	Site visits, white book, safety report, engineering design of;  machinery, storage system, premix areas and ventilation system

	
	
	Assessment and application of Russian engineering standards  

	2
	Cyclopentane Storage 
	Position for downloading of Cyclopentane from truck tank. Civil works

	
	
	Underground storage tank 30m3 and local works

	
	
	Accessories (flanges and pumps included) and control cabinet for storage area

	
	
	Feeding piping for cyclopentane from truck to tank and from tank to premix

	
	
	Nitrogen inertization piping line for truck and cyclopentane tank 

	3
	Premixing for  Polyol & Cyclopentane
	Premix units  

	
	
	Feeding pump and piping for polyol to premix unit. Feeding at 2 bar constant pressure

	
	
	Feeding piping from premix to polyol/cyclopentane storage tank

	4
	Storage Tank for Polyol / Cyclopentane 
	Storage  tanks with feed pumps to foaming machines and control including control and cabinets 

	
	
	Temperature control units

	5
	Piping
	Feeding piping to all foaming units

	6
	 Dosing units 300 kg
	New dosing units ( such as 350 Penta Twin) including mixing heads, piping valves and controls

	
	
	Temperature control unit, nitrogen purge, purge control system

	7
	 Dosing units  70 kg
	New unit such as Penta 100 including mixing head, nitrogen purge system and purge control system, piping and valves

	
	
	Temperature control unit

	8
	 Dosing unit KM 350
	Light Upgrade with Penta Basic kit. It includes super max level on existing tank, drip pan, fire safe valve, new Polyol + C5 metering group with pump. High pressure rigid and flexible piping 10 mt total and Head Holder of 5 meters radius. Nitrogen purging system

	9
	Upgrade
	Upgrading of existing Cannon A Sys 200 PT

	10
	Safety system
	Ventilators for premix and Polyol + Pentane tank + foaming units + foaming positions

	
	
	Air ducts from all units to ventilators and out of the factory

	
	
	Boxes for tank for polyol/cyclopentane, foaming units, ventilation ducts for foaming units and foaming positions

	
	
	Safety control cabinets

	
	
	Automatic switch off systems from main electrical line to the secondary one

	
	
	Gas sensors with special cables

	
	
	No.1Remote control panel

	11
	Nitrogen generator
	Air compressor + compressed air tank + nitrogen generator + nitrogen tank

	
	
	Nitrogen distribution piping to cyclopentane storage tank, storage tank for polyol/cyclopentane, foaming machines tanks, mixing heads

	12
	Power generator for safety system in case of black-out of electricity
	Power generator

	13
	Electrical, pneumatic interconnection between all units
	Connection of all units to utilities

	15
	Shipment
	DDU delivery

	16
	Installation + start up
	Manpower, Cranes, tooling, training commissioning,  documentation, Certification  etc, Supervision foreseen 100days/man. Travel, board and lodging included. Additional days will be charged at Euro 700/man


Identify Counterparts

MosFlowline JSC, Moscow

Address:  Build 6, Izhorskaya street, 127599, Moscow, Russia, 

General director Antony Costa, Tel.: +7 (495) 781-67-67, Fax: +7 (495) 486-27-15

General Director Deputy on production Kuzhbaev Faiz Khusnulkhakovich  Tel.: +7 (495) 781-67-67 ad. 1700.

	Project coordinator Sorokin Alexander Michailovich, Tel.: +7 (495) 486-72-14  E-Mail: Sorokin@mosflowline.ru




JSC “MosFlowline” is the leading manufacturer of pre-insulated pipes and fittings for district heating pipelines, gas and oil pipelines, field joint insulation materials. The company has clients in Russian Federation, CIS,  EU  and other countries.

The company was founded in Moscow in 1994 to produce pre-insulated pipes and fittings for Moscow district heating.

Today JSC “MosFlowline” offers a wide range of high quality pipes and elements for pre-insulated pipelines with PU insulation:

- pre-insulated pipes in polyethylene, metal and combined metal-polyethylene jacket;

- pre-insulated pipes with anticorrosion coating;

- pre-insulated pipes with heating skin-system for oil pipelines;

- pre-insulated elbows, anchors, ball valves, elbow branches, tees;

- kits for field joint insulation.

Volumes of Sales in 2007-2009 years

	
	2007
	2008
	2009

	Pipes, meters
	382,410
	429,206
	481,150

	Fittings, psc.
	26,094
	32,897
	33,000

	Field joint insulation kits, psc.
	64,335
	75,817
	81,115


HCFC Consumption in 2007-2009 years, MT

	
	2007
	2008
	2009
	Average

	R-141b
	128.2
	140.8
	156.0
	141.7


In 2007-2009 years the company hasn’t bought any equipment for transition from HCFC-141b to cyclopentane.

· Pentane storage plant;

· Premix plant;

· Upgrading of dosing units Cannon; 
· Upgrading of dosing units KM; 

· Safeties;

· Utilities;

· Services.
ProfHolod, Schelkovo
Address legal: 123011, Moscow, Trechgorny b. Lane 6 Address actual: 141101, Schelkovo, d. 2 Director: Chilingaryan K.G. tel/fax: (495) 745-01-37, e-mail: info@profholod.ru Technical Director: S.Prikhodko tel/fax: (495) 745-01-37, e-mail: igor.prihodko@profholod.ru 

Manager: ALAVERDYAN A.Y. tel/fax: (495) 745-01-37, email: info@profholod.ru 

Company "ProfHolod" occupies a leading position in the Russian Federation in the field of production of sandwich-panels with fillings of polyurethane (PUR) foam. Its products are well known and outside Russia, in particular were delivered in neighbouring countries with the Russian Federation (Belarus, Ukraine, etc.), currently goes to the international market (Finland) company was established in 2005 as a manufacturer of sandwich panels. Today our production assortment includes refrigerated sandwich panels for cold sandwich panels for construction, final assembly elements for sandwich panels, doors for cold rooms, SIP Panel (GSP + polyurethane foam). Customers of our products are mainly supermarket chains, cafes and restaurants, shopping online and various warehouses.  

Product range: 
· cold sandwich panels

· panels for the construction of the final assembly elements 
· sandwich panels doors for refrigeration
· Chambers SIP Panel (GSP + PPU)
Volumes of Sales in 2007-2009 years

	
	2007
	2008
	2009

	Cold cambers, pcs
	67
	65
	6

	Monoblocks, psc.
	2
	14
	2

	Split-systems, psc.
	-
	5
	7

	Panels, sq.m
	17585
	73413
	155824


HCFC Consumption in 2007-2009 years, MT

	
	2007
	2008
	2009
	Average

	R-141b
	9.1
	43.9
	73.2
	42.1


Required works for HCFC phase-out.

· Pentane storage plant;

· Premix plant;

· Upgrading equipment units SAIP/Cannon; 
· Safeties;

· Utilities;

· Services
· Civil works.

JSC "ARIADA", Volzhsk town

Adress: Prombaza-1, 425000 - Volzhsk, Marij El, Russia
General Director Vasiliev Victor Grigorievich, Tel: +7(83631)43133, Fax: +7(83631)43045
Head of production Yarullin Eduard Faritovich Tel: +7(83631)43133
Project coordinator Zingeev Nikolay Alexandrovich
Tel.: +7(83631)43133, Fax: +7(83631)43045 E-Mail: info@ariada.ru
JSC "Ariada" is the leading manufacturer of commercial refrigeration equipment in Russia and it is a well known company not only in Russia. The firm has clients in ED, CIS and other countries. The company was founded in Volzhsk town in 1990 to produce refrigerated cabinets and machines, cold-rooms. Today JSC "Ariada" offers a wide range of modern equipment for super-and hypermarkets, cafes and restaurants including:
-   refrigerated cabinets and freezers (with polymer coatings solid doors, glass doors, and stainless-steel doors);
-   sandwich-panel coldrooms;
-   split-units and monoblocks.
Volumes of Sales in 2007-2009 years
	 
	2007 
	2008 
	2009 

	Refrigerated

show cases psc. 
	22768 
	17335 
	19785 

	Refrigerated door show cases psc. 
	12459 
	10304 
	8984 

	Monoblocks, Split systems, psc. 
	4123 
	3657 
	3335 

	Panels, square meters 
	422379 
	773906 
	434709 


HCFC Consumption in 2007-2009 years, MT

	 
	2007 
	2008 
	2009 
	Average 

	R-141b 
	57,364 
	46,681 
	72,456 
	58,833 


Brief Sub-project description:

For cyclopentane (Approximate cost of the equipment, services and works):
-   Pentane storage plant 
-   Premix plant 
-   Up-grade of existing foaming machines 
-   Safeties 
-   Utilities 
-   Services, Civil Works 
Polus JSC Yoshkar-Ola

Address: Builders 95, Stroiteley street, 424006, Yoshkar-Ola, Mari El, Russia, 

Director General Trapeznikov Yuri Gennadievich, Tel.: +7 (8362) 42-09-20, Fax: +7 (8362) 42-95-59, E-Mail: tr@oaopolus.ru 

Technical Director Batukhtin Vadim V., Tel.: +7 (8362) 42-89-90 

Project Coordinator Bystrov Gennady, Tel. / Fax: +7 (8362) 42-91-20, 42-88-08 

JSC “Polus” is one of the leading manufacturer of commercial refrigeration equipment in Russia. The firm has clients in Russia, Belarus, Kazakhstan and Ukraine. The company was founded in 2001 (JSC "Experimental Factory" Polus") for the production showcases, counters and refrigerated cabinets. In 2007 it was reregistered in JSC “Polus”. The company currently has 14,000 m2 of own production facilities. JSC “Polus” produces a wide range of modern equipment for supermarkets and hypermarkets, convenience stores, cafes and restaurants.

Volumes of Sales in 2007-2009 years
	
	2007
	2008
	2009

	Refrigerators, psc.
	2,512
	3,825
	4,534

	Refrigerated display cases, psc.
	10,231
	12,542
	15,321


HCFC Consumption in 2007-2009 years, MT

	
	2007
	2008
	2009
	Average

	R-22
	6.12
	8.12
	9.21
	7.82

	R-141b
	11.12
	15.58
	18.70
	15.13


Brief Sub-project description:

For from R-141b to cyclopentane (Approximate cost of the equipment, services and works – 2,400,000.00 USD):

· Pentane storage plant;

· Premix plant;

· 2 foaming machines; 

· Safeties;

· Utilities;

· Services.

For transition from R-22 to ozone-safe refrigerants (Approximate cost of the equipment and works – 800,000.00 USD):

· Double side evacuation unit with vacuum gauge, non-assembled for transportation;

· Evacuating and refrigerant charging unit; 

· Hand-held bar code reader;

· Refrigerant transfer pump (max. pressure 38 bar) with accumulator;

· System for refrigerant pumping to the filling devices, this system consists of the transfer pump and pump for keeping of pressure in the system within 15.0 bars;

· Safety system for monitoring the threshold of substance concentration;

· Installation for ultrasonic welding of branch pipes; 

· Filling station - 2 pcs.;

· Safeties;

· Utilities.
(FSUE Pozis) FSUE “Production Association “Zavod imeni Sergo” Zelenodolsk, Tatarstan 

Address: 4, Privokzalnaya str., 422546 Zelenodolsk, Tatarstan, Russia

General Director Vladimir Gennadievich Mikhailov, Tel.: +7 (84371) 5-34-05, Fax: +7 (84371) 5-80-18, 5-38-60, E-Mail: pozis@pozis.ru

Technical Director - Chief Engineer Igor Viktorovich Dragunskikh Tel.: +7 (84371) 5-28-74, E-Mail: c_engin@pozis.ru
Project coordinator Vladimir Evgenievich Tikhovnin, Head of Foreign Trade Department, Tel.: +7 (84371) 5-25-47, Fax: +7 (84371) 5-64-20; E-Mail: ftrade@pozis.ru

FSUE “Pozis” is one of the major manufacturers of refrigerators and freezers in Russia and the only one in Tatarstan. Renewal of production equipment as well as quality control of output goods are the foreground lines of the company development strategy. The enterprise was founded in 1898, and since 1960 the manufacture of household refrigerators has begun. Since then FSUE “Pozis” won the reputation as a manufacturer of high quality consumer goods.

Main lines of manufacture:

· domestic refrigerators and freezers;

· commercial refrigeration equipment;

· medical refrigeration equipment;

· gas cookers;

· hunting cartridges.

Volumes of Sales in 2007-2009 years

	Equipment Type
	2007
	2008
	2009

	Domestic refrigerators and freezers, pcs
	388,727
	376,365
	285,800

	Commercial refrigeration equipment, pcs
	97
	99
	51

	Medical refrigeration equipment, pcs
	6,559
	11,203
	8,825


HCFC Consumption in 2007-2009 years, MT

	
	2007
	2008
	2009
	Average

	R-22
	28.72
	15.81
	5.33
	16.62

	R-142b
	19.14
	10.51
	3.55
	11.07

	R-141b
	274.39
	276.77
	188.56
	246.57


Since 2004 the FSUE “Pozis” spent on the HCFC phase-out project approximately 5,000,000.00 USD (technological equipment, design, construction and installation works). 

Brief Sub-project description:

For cyclopentane (Approximate cost of the equipment, services and works – 2,680,000.00 USD):

· Pentane storage plant;

· Premix plant;

· New dosing units Supplier A-System 100 Penta Twin to substitute old Saip machines;

· Upgrade of existing foaming machines; 

· Safeties;

· Utilities;

· Services.

For isobutane (Approximate cost of the equipment and works – 500,000.00 USD):

· System for isobutane pumping to the filling devices, this system consists of the transfer pumps and pumps for keeping of pressure in the system within 15.0 bars;

· Safety system for monitoring the threshold of substance concentration;

· Installation for ultrasonic welding of branch pipes in the article filled with isobutane - 6 pcs. 

· Isobutane R-600a filling stations - 2 pcs.

SEPO-ZEM LLC Company Ltd , Saratov

Address: pl. Lenina, Pr-t 50 Let Oktyabrya, 410040 Saratov, Russia 

Director Reznik Eugene Petrovich, Tel.: +7 (8452) 63-24-35, Fax: +7 (8452) 63-24-35

Technical Director Yakushev Michael Vasilievich, Tel.: +7 (8452) 63-37-71 

Project coordinator Nefedov Igor Stanislavovich, Deputy Technical Director, Tel.: +7 (8452) 30-81-95, E-Mail: zem@sepo.ru
LLC “SEPO-ZEM Company Ltd.” (Electric Machine Production Company) is a part of the JSC SEPO (Saratov Electrounit Production Association). Production of refrigerators has been started in 1952. Over 16 million domestic refrigerators and freezers has been produced within this period of time. In present time the Company’s production facilities allow to manufacture 18 models of refrigerators and freezers of useful volume from 90 to 335 liters.

Volumes of Sales in 2007-2009 years

	
	2007
	2008
	2009

	Domestic refrigerators and freezers, pcs
	268,898
	274,278
	188,728


HCFC Consumption in 2007-2009 years, MT

	
	2007
	2008
	2009
	Average

	R-134a
	3.92
	8.05
	6.71
	6.23

	R-22 +  R-142b
	30.19
	20.70
	15.99
	22.29

	R-141b
	116,80
	118,55
	83,21
	106.19


Brief Sub-project description:

For cyclopentane (Approximate cost of the equipment, services and works – 1,320,000.00 USD):

· Pentane storage plant;

· Premix plant;

· Upgrade of existing foaming machines; 

· Safeties;

· Utilities;

· Services.

For isobutane (Approximate cost of the equipment and works – 500,000.00 USD):

· System for isobutane pumping to the filling devices, this system consists of the transfer pumps and pumps for keeping of pressure in the system within 15.0 bars;

· Safety system for monitoring the threshold of substance concentration;

· Installation for ultrasonic welding of branch pipes in the article filled with isobutane - 6 pcs. 

· Isobutane R-600a filling stations - 2 pcs.

Conversion of Systems Houses
The production of propylene oxide (essential raw material for polyols production) and its derivatives is being developed by the largest Russian company Sibur in cooperation with German companies Evonik Degussa and Uhde. Sibur has good potential for implementation of this project, including a large quantity raw materials, production sites in the central part of Russia, located close to regions consuming polyurethanes; Moscow, Vladimir, Nizhny Novgorod and Samara regions. 

Russian Systems House Market (in 2009)
	Company
	Structure 
	Approximate Market Share

	Dow Izolan LLC
	50:50 Joint Venture of LLC “Izolan” and the Dow Chemical Company established in 2006
	40%

	Elastokam LLC
	50:50 Joint Venture of “Niznekamskneftechim” and Elastogran GmbH were established in 2000
	20%

	JSC Hunstmann NMG
	Joint Venture of national company  and Hunstmann Petrochemical Corporation 
	20%

	JSC Bayer
	JSC Bayer were established by Bayer AG in 1994
	8%

	Other 
	local systems houses
	12%


Sibur also invests in new projects. In particular, into Tobolsk petrochemical complex, which will produce half a million tons of polypropylene, into the new big production facility of chlorine-caustic and poly vinyl chloride in Nizhny Novgorod region in cooperation with the company Solvin. In case a new active player appears on the Russian market of polyurethanes, it will stimulate the internal market and create additional background for acceleration of conversion in this segment of the Russian industry to ozone safe technologies. 
Systems House Conversion Requirements Scheme 

The project includes separate buildings construction (in accordance with the industrial safety and fire safety requirements) for components production (500 m2), ready products storage area (2,000 m2) and technical center (300 m2) where the technology development and CP systems trials with the use of three molding high-pressure machines will take place. The production equipment includes:

· CP storage tank or methyl formate reactor vessel

· Components preparation tank

· Pipelines for raw-materials and ready products supply

· Pour-and-discharge overhead passing for raw-materials acceptance and ready products shipment

· Ready products drums packing line.

The project also includes process control systems, control equipment, ventilation, electric equipment, low-current systems, and loaders.

Considering that over 80 % of the Russian market need in components for PPU production is provided by the companies totally or partially belonging to the largest foreign companies, conversion of system houses may be performed either according to the pattern presented below for LLC “Daw Izolan”, or as per more economic pattern, when they will supply components for PPU production (polyols) without adding cyclopentane. 

It is expected that the last option will be more demanded by the market as it will give consumers the possibility to add cyclopentane and blend components on sight in accordance considering production needs. As it is known system houses are not only engaged in manufacturing and sales of components for PPU production, but also provide to the customers services on developing formulations for certain application. In this connection their successful conversion to ozone safe foam blowing agents is crucial for decision taking referring HCFC-141b phase out from consumption in the PPU production sector.   
Taking into account the above information in the frames of the Project GEF/UNIDO, for the purpose of acceleration of system houses’ conversion to ozone safe foam blowing agents, it is supposed to provide support established companies, to convert to the supply of non-HFC HCFC solution.  This support will be provided for reequipping of plant laboratories testing new mixtures of components for PPU and supervising the quality of manufactured products. First of all “pentanization” or conversion to methyl formate blending technology and the modification or replacement of existing molding high-pressure machines will be performed (in case such decision is acceptable) or there will be replacement of outdated equipment (developed only for HCFC-141b use), and also purchasing of different necessary equipment for production conversion. 

Table 2.1. Indicative Budget of the Project Component “Conversion of Systems House”

	Parts of the Project Component “Conversion of Systems House”
	Technology
	GEF Financing, USD
	Enterprise Co-financing, USD
	Total, USD

	LLC “Dow Izolan”, Vladimir
	Cyclopentane/MeF
	1,000,000
	4,000,000
	5,000,000

	LLC “Elastokam”, Nizhnekamsk
	Cyclopentane/MeF
	350,000
	750,000
	1,100,000

	Vladipur
	Cyclopentane/MeF
	350,000
	700,000
	1,050,000

	Other
	Methyl Formate
	350,000
	700,000
	1,050,000

	Total, USD
	
	2,050,000
	6,150,000
	8,200,000


Example Conversion Strategy

LLC “Dow Izolan”
LLC “Dow Izolan” is the leading manufacturer of components for PPU production in Russia. Russian market share for rigid PPU is more than 40%. The company supplies its own components to more than 600 customers in all the territory of the Russian Federation. LLC “Dow Izolan” produces more than 150 types of systems for such applications as household and industrial refrigerators, structural panels, pipeline insulation, interior automobile details, spraying, shop equipment and glass cases. The company employs 120 people.

Before the year 2009 the components production took place within the city Vladimir, on the production area of LLC “Izolan”. In December 2009 the production were transferred to the new production area out of the city in the industrial zone.

New production first turn capacity is 45,000 MT (total capacity – 63,000 MT) of PU systems per year (23,000 MT of components A). Two types of blowing agents are used – water and HCFC-141b. The average annual consumption of HCFC-141b for the last three years was 1,200 MT.

Large PPU items producers (producers of refrigerators, solid structural panels or pipes) are very much likely to refit their production processes for CP usage with their own and borrowed funds mobilization. These companies will be able to mix the CP directly on the application sight.

But there are a number of medium and small companies situated in various parts of Russia that play a significant role in supplying their products to the indicated regions (pipe insulation, spraying, etc.). Among LLC “Dow Izolan” customers there are more than 400 customers like this. Therefore it is necessary to organize components production with the use of cyclopentane (CP) as a foaming agent

The company plan ready systems with a small amount of CP to be supplied to such customers so that it does not require the production process refit or sufficient funds mobilization which is impossible for them.

LLC “Daw Izolan” plans to create production of component for PPU with the help of CP as a foaming agent, full capacity 12,000 MT of component A (25,000 – 27,000 MT of systems).

Annex 4

Pilot ODS Destruction Facility

Sub-project objectives and Project strategy

The objectives of this project are:

a) To establish a new process and facility for de-manufacturing end-of-life refrigerators as well as for the destruction of recovered CFCs and HCFCs by the project in Cement Kiln; 

b) To install a new pilot mobile destruction facility to destroy any unwanted CFCs, HCFCs and halons in smaller quantities originated from different spots in the Russian Federation;

c) To modify/improve local legislation with regard to the ban on CFCs, HCFCs and halons emissions and initiate a producer/distributor responsibility programme to assist in collecting ODS being contained in the electrical appliances in the Russian Federation; 

d) To support the establishment of a carbon trading offset programme. This could make it possible to run the similar projects sustainable in the future;

e) To create institutional and technological prerequisites in the Russian Federation for the development of a sustainable system for collecting and environmentally safe destruction of CFCs and halons (Phase 1) and HCFCs, HFCs, POPs (Phase 2).

The results of this demonstration project can be replicated in other countries of the region of Eastern Europe, Caucasus and Central Asia.
The strategy developed in this project is based on four independent pillars:

a) To use the framework for collection of appliances containing ODSs already established so far in the country and to make an assessment of unwanted ODSs quantities in the banks in the country;

b) To clearly formulate new legislation/guidelines in the country and necessary incentives concerning 

· the ban on ODS emissions and ODS-containing appliances disposal in landfills and 

· collection of end-of- life fridges, ACs, Mobile ACs and commercial refrigerators in some established places for their further destruction by the new project facilities, and 

· introduce a Producer/Distributor Responsibility Programme in the Russian Federation.

c) To introduce the most updated technologies for ODS extraction and destruction in the country in a sustainable manner – supported by GEF.

Considering that this project is among the very first in a series of new POPs and ODSs destruction projects in Russia, the project document first describes some global conclusions associated with assessment of ODS for destruction, then makes a focus on the national situation, continues with some selected institutional and technical solutions together with their justification, and finishes then with a detailed description of the project financial data. The project describes some ODS destruction activities, their costs and funding for the first two years of the project duration. 

In future, after the establishment of the National legislation on Carbon Trade, the project will continue its activities to be financially-based on carbon trading offset programme without further participation of the GEF in the project funding. The formulation of the project has taken into consideration the decisions of the MP Parties and recent information from the Secretariat [UNEP June 2009] [UNEP October 2009]. 

The references are always shown in [brackets]. These are listed in Appendix 7 alphabetically. 

Voluntary carbon markets provide an opportunity for generating financing for ODS destruction as they are not bound to compliance markets and because ODS, that can have extremely high GWPs would be an attractive source of emission reduction credits. To date, only one market exists that issues credits for ODS destruction, the Chicago Climate Exchange (CCX); however, other markets such as the Voluntary Carbon Standard 2007 (VCS) are not necessarily restricted to the six (6) Kyoto gases, and therefore could potentially become markets for destruction of unwanted ODS, if a methodology for ODS extraction and destruction will be proposed and approved.

Comparative analyses on the voluntary markets report that over the last few years, about a dozen of voluntary markets have been developed, each presenting different standards and focus areas. Some markets closely mirror the standards of the compliance markets, while other adopted less stringent rules and flexible approaches in order to reduce the administrative barriers, the transaction costs and enable generation of as many credits as possible on the market. These comparative studies have not so far looked specifically at how different markets actually, or potentially, address GHGs that are not directly controlled by Kyoto Protocol. In particular, there is a need to look at elements such as the project cycles, the rules for acceptability of new project types and new methodologies approval, the countries eligible for offset projects to determine how the special issues/requirements surrounding ODS and the Montreal Protocol can be incorporated on the one hand, and on the other hand, what considerations countries must take into account when exploring opportunities for financing through existing markets.

ODS from existing stockpiles and from discarded products and equipment are not included in the Kyoto Protocol basket of gases nor controlled by the Montreal Protocol on Substances that Deplete the Ozone Layer (“Montreal Protocol”). Despite the fall in the production of CFCs, the existing bank of CFCs is over 1.1 million tonnes in the world and is therefore a significant source of potential future emissions.

The figure below shows the connection between the Kyoto and the Montreal Protocol. The red colour denotes gases included under the Montreal Protocol and its amendments and adjustments while the green colour denotes those included under the UNFCCC and its Kyoto Protocol.

[image: image23.emf]
(Source: [IPCC/TEAP, 2005]

According to [UNEP 2009 p 8 ff] “carbon markets….may provide a real opportunity to mobilize funds to achieve ozone-depleting-substance destruction…”. However the carbon market related to ODS still has to evolve and partnerships with reliable financing institutions engaging themselves in this new market is relevant. UNIDO is working to attract potential investors demonstrating their interest in purchasing CO2 emission reductions from ODS reduction projects with UNIDO involvement.

Estimation of CO2 Emission Reductions based on available Methodologies/Standards

Currently various carbon standards such as Climate Action Reserve (CAR), Voluntary Carbon Standard (VCS) and Chicago Climate Exchange (CCX) have already developed or are in the stage of preparing methods, protocols and criteria for including them into their carbon trading schemes. 

The Climate Action Reserve is currently drafting a protocol for ODS destruction to be included in its carbon trading scheme. The timetable is as follows:

	Scoping Meeting (Washington, DC)
	May 19, 2009

	Staff and workgroup develop protocol
	July – November 2009

	Protocol released for public comment
	November 2009

	Public workshop
	December 2009

	Adoption by Reserve Board
	February 2010


As per July 1st 2009 the Voluntary Carbon Standard issued a consultation document: Proposal for Inclusion of Ozone Depleting Substances under the VCS Program which outlines the proposal for including ODS under the VCS Program.

So far there are no ODS methodologies available under VCS-approved GHG programs, therefore developers will need to develop new methodologies for ODS and submit them for approval under the VCS double approval process. In order to give guidance to developers and to ensure quality methodologies are approved, the proposed approach of VCS for including ODS under the VCS Program is to define a set of binding eligibility criteria similar to those defined in project methodologies. The proposed approach for including ODS under the VCS Program is to specify the eligibility criteria outlined on the website of the VCS. This would be binding and all new ODS methodologies would need to comply with these criteria in order to be approved under the VCS double approval process.

As of to date the criteria are being revised. The final version of the set of criteria was issued in December 2009 and first methodologies would be submitted probably in the beginning of 2010. It can be assumed that methodologies for ODS destruction projects under the VCS would be available by spring or summer 2010.

Amount and break down of CFC in banks, global data.

Except some cases, there are no necessary data available for the Russian Federation on the ODS-containing banks and even no specific data on the break-down of the ODS or non-ODS segments in these banks. For the past decades continuous phase out efforts have substituted a part of the banks from ODSs to non-ODSs. The project should focus on this older part of the banks. The authors of this project based their calculations on the estimates published for the global banks 2002-15 and applied them to the Mexican situation. According to the study by ICF International [sroc2008] the most important sectors, where ODSs are to be destroyed can be depicted as follows (data for 2002, globally):

[image: image33.emf][image: image24.emf]
The break-downs clearly show that during the period of this project the domestic and the industrial refrigerator sub-sectors, as well as the stationary air conditioning equipment may be the main target for any successful collecting and destruction activities like in Russian Federation.

Another possible source of destruction of ODS is refrigerant recovery. In this case the collecting activity takes place independently from this project (according to the data this activity is not very effective). However, all collected obsolete refrigerant from servicing old appliances should be destroyed, because the reuse is not allowed during the period of this project. The global data for the recovery [Clodic, Palandre,2004/1] shows that only 20% of the recovered refrigerants are CFC (mainly CFC-12) even in 2002.

[image: image25.emf]
The amount shown above for the whole world is quite uncertain; 6,500 tonnes of recovered CFC-12 for 2002 and it is mainly from commercial refrigerators. Even more uncertain is the forecast for any recovered quantity for 2015. The study only states that there will be some demand for servicing with CFCs even at that late date, and will be fulfilled probably by illegal import.
Selection of sub-sectors in the Russian Federation considered for destruction activities

Not all of ODSs can be destroyed cost effectively, because

· Some amounts considered in “banks” are actually still in actual service, waiting to be used, or in re-charged systems, waiting to be re-used, such as halons.  

· Some sub-sectors have relatively small quantities, widely dispersed in landfills, or a variety of storage locations.

· Some equipment removed from service contains very little residual material (such as domestic refrigerators with contents vented) due to holes in tubing or leaky bearing seals/gaskets.

· No suitable collection systems in place.

On the other hand, it is known that there are a number of countries, locations, and sites where ODS can be retrieved and destroyed cost effectively. Apparently, one of them may be the Russian Federation. UNIDO is undertaking an effort to identify the opportunity and to assist in the implementation of such an effort.  Overall, the effort is intended to develop and propose a strategy, and project, for final destruction of those ODSs in the Russian Federation, where sufficient quantities are available to cost effectively secure them, and then destroy them in an environmentally sound manner. There are options to be evaluated in this project so that destruction can take place economically acceptable. This would involve technical and cost analysis of destruction technologies and their availability, plus logistical studies as well.

Regulatory and other aproaches in the Refrigeration and air conditioning sector

Based on our elaborations above we have come to a conclusion that since we are not able to address the foam sector (construction panels in landfills), the most promising sector for ODS destruction could be the refrigeration and air-conditioning sector. There are many elements of recovery-disposal programs, which need to be considered to determine the success of this project. They are:

· legal requirements;

· voluntary programs;

· cost and subsidy of the steps in the disposal process (collection, transport, recovery, sales);

· number and responsibility of the players;

· country specific data (number of citizens, number of household, number of companies importing, assembling, refilling, destroying appliances, percentage of citizens living in cities, territorial distribution of the appliances (e.g. distances).

Regulatory system

According to the present practice in the developed and some developing counties, there are many possible measures to be included in the legal system. Every measure can be positioned nationwide or regionally. They are: 

· A prohibition on the venting of refrigerants;

· Mandatory recovery or destruction of ODSs;

· Ban of refilling any appliances;

· Prohibiting export of appliances;

· Taking back of the end-of-life appliances;

· A standard, guide, technical requirements and/or Code of practice for collection, storage, recovery and reclaim of refrigerant, and/or leak inspection of appliances;

· Management plan for ODSs;

· Stating efficiency parameters for recovery and/or destruction equipment. Permit for such equipment and processes;

· Control imports of pre-charged refrigeration and AC equipment containing HFC and HCFC refrigerants (Licensing fees);

· Reporting and recordkeeping; 

· Registering activities at the authorities;

· Penalties and inspection system;

· Technician licensing in the refrigeration/AC;

· Trading authorization for the purchase of ODSs;

· Raising funds for supporting any steps of managing ODSs.

Regulatory solutions in countries

The following table summarizes the most important regulatory solutions relating to ODS destruction in some of the non-Article 5 countries [sroc2008]
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aJapan requires the recovery of all fluorocarbons, not just ODS, during the disposal of appliances

bIndustry (not regulatory) standards apply to the recovery of refrigerant in Japan

As it can be seen, “the ban on venting” is the most common element practiced everywhere. However, even though it is present in each country above and also in a few of the Article 5 counties, the recovery rate of ODSs is small. For successful recovery quantities, the introduction of other measures is also needed.

In the European Union the Regulation (EC) No 2037/2000 of the European Parliament and of the Council of 29 June 2000 on substances that deplete the ozone layer clearly states the requirements as follows:
EMISSION CONTROL

Article 16 Recovery of used controlled substances
1. Controlled substances contained in:

· refrigeration, air-conditioning and heat pump equipment, except domestic refrigerators and freezers,

· equipment containing solvents,

· fire protection systems and fire extinguishers,

shall be recovered for destruction by technologies approved by the Parties or by any other environmentally acceptable destruction technology, or for recycling or reclamation during the servicing and maintenance of equipment or before the dismantling or disposal of equipment.

2. Controlled substances contained in domestic refrigerators and freezers shall be recovered and dealt with as provided for in paragraph 1 after 31 December 2001.

The other important legal tool in Europe is the European Union’s Landfill Directive (“Council Directive 99/31/EC of 26 April 1999 on the landfill of waste”), which bans any deposition of any CFC-containing products. 

Similar regulations in the Russian Federation should be prepared and approved with appropriate deadlines.

Programs in the Russian Federation
As part of the scrapping process, the scrapping centers must have economic incentives to recover properly each of the elements of the equipment. For the aluminum, copper, iron and other salable elements, it is easy to understand the recovery process. Even the oil that is recovered can be used as alternative fuel for certain industrial processes or for the local heating systems. But the recovery of refrigerant gas is difficult to reclaim, due to the low quality of this type of gas. Related equipment has had a long useful life during which they have been serviced several times - and not all of them with good practices in refrigeration. As a result, the recovered gas could be a blend of halogenated gases (mainly CFCs, HCFCs and HFCs), “burned” gases, plus solvents, moisture, acids, metal particles and oil. It is relatively easy to clean the gas from oil, moisture and metal particles, but to separate CFC-12 from blend of HCFC-22/142b or from HFC-134a is very complicated, and costly, and with this kind of programs the needs for CFC-12 is each day lower.

Technologies Available for Collecting and Destruction of ODS

After collecting of any appliances during the project, the quantitative recovery of the ODS present in the appliances (refrigerator, air conditioning unit, car, foam, etc.) is the first and essential part of the project. The recovered material is to be destroyed in the next step. The best available technologies for this destruction should be selected which is available, economic and has the parameters required by the decisions of GEF. In the next subchapters these technologies are presented.

Technology for de-commissioning end-of-life domestic refrigerators and air conditioning units

The technology has two well separated steps. The first step is essential to take part as soon as possible after the collection of the refrigerators because this step recovers the CFC in the cooling circuits which may escape into the atmosphere during a long outdoor storage period. After this step the fridges can be stored for months because the CFC in the insulation foam is more contained and can escape only through a slow degradation and diffusion process. 

Cost of de-manufacturing of end-of-life refrigerators

At previous levels of activity, the mechanical recapture/recycling processes were handling domestic refrigerators at a net cost of US$ 15-20/unit [TEAP2002], although more recent information from the market suggests that this may have even fallen as low as US$ 10/unit. With typical recovery levels of 250-325 g per unit, the cost of recapture and destruction is US$ 30-60 per kg of blowing agent or US$ 30,000-60,000 per ODP tonnes.

ODS Destruction technologies 

Any ODS recovered may potentially be reused, however, in the period of the project it is not a real possibility, except in the case of some halons (first of all Halon-2402). Generally the ODS should be destroyed. At the present time, the quantities of fluorinated gases destroyed by the techniques described in the decision of the ExCom are extremely low; potentially, they do not exceed a few thousand tonnes [TEAPSupplement2005]. In the European Union, the EU Regulation mandates the destruction of CFCs following their recovery; this also applies to foam insulation when recovered from dismantled equipment (EC regulation 2037/2000). Similarly, CFCs recovered from refrigeration and air conditioning equipment must also be destroyed. The different technologies involve varying costs, effluents and emissions, energy usage, and destruction efficiencies. The costs for recovery and recovery/recycling by units for this purpose start at approximately US$ 500 per tonne. Costs for collection and storage of the recovered ODS refrigerant, including the logistics involved, can roughly be estimated between US$ 1,000 and 2,000 per tonne of chemical. Dependent on the degree of contamination and on the quantity delivered for destruction, contaminated and unwanted refrigerant can be destroyed for US$ 2,500-4,500 per tonne of chemical.

As typical costs for the entire operation, US$ 5 per kg of product (or US$ 5,000 per tonne of product) can be assumed. [EIA2009].

ICF International [sroc2008] estimates that ODS destruction capacities range roughly from 40 to 600 tonnes per year. The cost to destroy ODS at these facilities varies by country, technology, capacity, and ODS type. Overall, it was estimated that ODS destruction costs range is between US$ 2 and US$ 13 per kilogram, with an average of about US$ 7/kg. The cost of destroying CFC-12 and CFC-134a was found to be approximately US$ 2.4510 per pound or US$ 5,401.33 per tonne. Potentially there are many destruction technologies accepted by the Meeting of the Parties, [FourthMeetingParties], but because there are no such facilities in the Russian Federation and the investment cost will be extremely high, we have not taken them into consideration. There are only two possibilities for destruction of CFCs, HCFCs and halons in the Russian Federation, which are potentially available. They are: decomposition in plasma arc or burning in cement kilns. In this chapter only general information is given about the process; specialties for the Russian Federation are discussed in the following chapter.

Plasma arc facility

The waste mixes directly with the argon plasma jet. Argon is generally selected as the plasma gas since it is inert and does not react with the torch components. Waste is rapidly heated in the reaction chamber (a flight tube) to about 2,500ºC, where pyrolysis occurs. Steam is added, together with the waste, at the injection manifold; the oxygen ensures that any carbon formed during pyrolysis is converted to carbon dioxide, and the hydrogen prevents formation of CF4, which is a strong greenhouse gas. The use of steam rather than oxygen gives more thorough ODS destruction for a given feed rate, since the thermodynamic mixing temperature is higher. Pyrolysis is followed by rapid alkaline quenching (or indirect cooling in smaller facilities) from about 1,200ºC to less than 100ºC. Such rapid quenching limits the formation of dioxins and furans. The cool gas from the quench is further scrubbed with alkaline liquor in a counter-current packed column to neutralize HCl and other acid gases.
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One of the most well known manufacturers of plasma arc facilities is Plascon. There are currently ten PLASCON™ units running around the world:

· Two at Nufarm in Melbourne, Victoria, destroying waste liquid from the production of the herbicide 2, 4-D.

· One at the Australian National Halon Bank in Melbourne, Victoria, destroying Australasian stockpiles of halons and CFCs.

· One at BCD Technologies in Brisbane, Queensland destroying PCBs and insecticides.

· One originally installed at DASCEM Europe’s Plant in the United Kingdom (UK) to destroy Europe’s stockpile of halons.

· Four at Mitsubishi Chemical Company in Japan, destroying the company’s stockpile of PCB–kerosene mixtures.

· One in Ohio, USA, destroying halons.
All it means that plasma arc facilities can be used for the destruction of not only CFCs and HCFCs, but halons, POPs and PCBs as well.

Cement kiln for destruction of ODSs

Cement process description includes high temperatures (up to 2,000°C), long residence time at flame temperatures (more than 3 seconds at 1,200°C), high turbulence (guarantee a good combustion), high thermal inertia (abrupt change impossible), alkaline environment (limestone neutralized acid), no generation of remainders or by-products, automatic process & high quality and continuation of monitoring emissions of gases and dust into atmosphere. In a cement kiln the temperature reaches 1,450°C and the combustion gases stay above 1,200°C for five to six seconds, since these conditions are necessary to ensure the resulting clinker quality.

Under joint research with the Tokyo Metropolitan Government, Taiheiyo Cement was the first in the world to successfully destroy CFCs in a cement rotary kiln. The system uses the rotary cement kiln into which CFCs, which have been collected by the municipality at appliance dismantling centers, are injected. The kiln temperature of approximately 1,450oC decomposes the CFCs within seconds of entering the kiln – the destruction efficiency rate is in excess of 99.99%. 
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The hydrochloric and hydrofluoric acids that are produced react with the alkaline calcium cement raw materials, and are fixed to form non-toxic and harmless clinker minerals without the need for any special treatment of the flue gas. In general, most cement kilns could tolerate the controlled addition of ODS, but this would have to be evaluated on a case-by-case basis. As a broad generalization, the maximum fluorine content is about 0.25% of the raw material feed. The theoretical limit for chlorine is about 0.015% of the raw material feed but the practical tolerance is believed to be higher. A large cement kiln operating at 1,450ºC has been shown to achieve a DRE exceeding 99.99% while destroying CFCs. The kiln had a capacity of 5,000 t/day of clinker and destroyed CFC fed at a rate of 3.5 kg/h. The flue gas volume was estimated at 200,000 Nm3/h and emissions of pollutants to the atmosphere are well below the suggested value given above. Necessary modifications would require equipment for feeding ODS in a controlled manner and monitoring hazardous emissions.

Destruction capacities in the Russian Federation

Plasma arc or chemical weapons destruction facilities in the Russian Federation
After disintegration of the former USSR the Russian Federation has appeared to have the world's largest stocks of the chemical weapon (40 thousand tons). In territory of the CIS countries stocks of the chemical weapon (CW) are absent. The production of CW has been completely stopped in 1988. All chemical weapon has been concentrated to the seven objects located in the Saratov, Kurgan, Bryansk, Kirov and Penza areas, and also in Republic Udmurtiya (2 arsenals).

In connection with protests of local population construction of facilities for destruction of CW in new places (for example, in Tchapaevsk the Samara area) has been suspended at the end of 1980th and the compelled decision on destruction of its stocks in places of their storage was accepted.

The first Federal special-purpose program " Destruction of stocks of the chemical weapon in the Russian Federation " was accepted in March 1996. The schedule of its implementation corresponded to provisions of the Convention on the Prohibition of the Development, Production, Stockpiling and Use of Chemical Weapons and on their Destruction (1993). However it was based on the unrealistic plan of destruction CW and has not been implemented due to lack of necessary financing.

Ratification of the Convention by the Russian Federation in 1997 was the major step in the area of  international efforts aimed at destroying CW, strengthening of the international regime of reduction and non-proliferation of arms, overcoming opposition of the Russian legislators to approval of similar documents.

Lack of funds has led to failure of the first stage of CW destruction in Russia (to destroy 1 % of stocks by 29 April 2000), the second stage also has not been implemented - to destroy 20 % of stocks by 29 April 2002. The institutional and financial prerequisites were created in 2000 for activation of works on CW destruction. The administration of realization of chemical disarmament has been handed over from the Ministry of Defense of the Russian Federation to the Russian Munitions Agency. The Agency developed the new Federal special-purpose program “Destruction of the chemical weapon in the Russian Federation ", which was approved by the Government of the Russian Federation on 5th June 2001. Within the bounds of this program the number of facilities for CW destruction was reduced from seven to three - in town Gorny (the Saratov area), town Schuch’e (Kurgan area) and town Kambarka (Republic Udmurtiya). It was planned, that poison gases will undergo primary detoxification near to other four storage facilities, and the received product will be transported to the destruction enterprises. Terms of CWC implementation has also been revised. The first stage (1 %) - was planned to be implemented in 2003 (delay for three years in comparison with the schedule of the CWC), the second stage (20 % of stocks) - in 2007 (delay for five years), the third stage (45 % of stocks) - in 2008 (delay for four years) and the fourth stage (100 %) - in 2012 (five years after the initial date which was established by the Convention).

Italy, Germany, the USA, Canada, Switzerland, Finland, Sweden and the Netherlands rendered substantial aid to the Russian Federation in order to achieve the Convention objectives. As a result of the undertaken efforts Russia could start practical implementation of the Convention. 

In 2004 the decision was made to come back to the plan of the construction of destruction enterprises near to storage facilities. The significant increase of federal financing and substantial assistance from the European countries allowed expediting works on CW destruction: 3 % of Russian CW stocks were destroyed at the enterprise in Gorny (the Saratov area) to the beginning of 2006. In February 2006 the second CW destruction enterprise was put in operation - in Kambarka (Republic Udmurtiya) where all Russian stocks of blistering effect CW are stored.

Neuroparalytic action CW was planned to be destroyed at the enterprise in town Schuch’e (Kurgan area) which was constructed mainly due to financial assistance from the USA. In addition to this enterprise it is planned to perform this work at the enterprise “Mardikovsky”  (the Kirov area), and also the factories under construction in town Pooches (Bryansk area) and urban-type settlement Leonidovka (the Penza area). In 2010 the object on CW destruction will be put in operation in urban-type settlement Kizner (Republic Udmurtiya) where 14 % of  Russian CW stocks are stored.

Thus, in connection with a time lag from the implementation schedule established by the Convention and work load of the enterprises (CW destruction) in Russian Federation, the conclusion can be made that an opportunity of using enterprises to destroy (burning) ODSs will be when the international obligations are fulfilled, i.e. only after 2012-2013. Obvious advantages of this approach to the problem - availability of the equipment, an infrastructure and the trained personnel. In addition it will contribute significantly to maintaining employment of the population in these small settlements. Potential risks are uncertainty with terms of releasing capacities and their regional overcapacity for the purposes of destroying ODSs. Nevertheless, within the framework of GEF/UNIDO Project it is supposed to carry out consultations with the interested federal authorities and to prepare for them appropriate proposals.

Cement kilns facilities in Russian Federation

There are over 50 cement plants in the Russian Federation. The biggest plants are as follows: 

· VoskresenskCement – Public Corporation Voskresensky Cement Plant – Lafarge;

· Novotroitsky Cement Plant;
· Sukholozhcement – Sukholozhsky Cement Plant;

· Vol’skcement – Vol’sky Cement Plant;

· BNovoroscement - Hovorossijsky Cement Plant;

· Lipetskcement  - Lipetsky Cement Plant;

· Mikhalovcement - Mikhaijlovsky Cement Plant;

· CESLA – Slantsevsky Cement Plant; 
· Uralcement – Korkinsky Cement Plant;

· Ul’yanovskcement – Ul’yanovsky Cement Plant;

· Nev’yanovsky cementnik - Nev’yanovsky Cement Plant;

· Eurocement Group - Savinsky Cement Plant;

· Magnitogorsky Cement Plant;

· Kuzntetsky Cement Plant;

· Schurovsky cement - Schurovsky Cement Plant;

· Angarskcement - Angarsky Cement Plant (Sibirsky cement);

· Pashijsky Metallurgical and Cement Plant.

In the Russian Federation the cement kilns are burning dangerous wastes, mainly waste tires as “alternative fuel” to save heating energy under official permit.

Within the framework of GEF/UNIDO Project it is supposed to carry out consultations with the owners of cement plants and to prepare for them appropriate proposals. In consideration of fact that a number of plant owners are big foreign companies (mainly European ones) interested in environmental protection and observing high level environmental standards, it is supposed to identify plants for testing the above mentioned technology of destroying ODS.

Project Beneficiary

At present time there is no destruction facility in Russian Federation listed in the UNEP 2004 list dedicated for CFCs. Potentially, facilities for destruction of hazardous waste can be used for these purposes, which are available at a number of the Russian chemical enterprises (LLC “Polymer Plant of KCKK”, Kirovo-Chepetsk Kirov region, JSC “Halogen”, Perm, etc.) are used. Within the framework of GEF/UNIDO Project it is supposed to carry out consultations with the owners of some enterprises, but considering lack of substantial opportunities for commercialisation of ODSs destruction activities (especially at the initial stage), and also workload of these facilities with its own waste management, the potential of successful realization of this approach to the problem is estimated as moderately pessimistic.   

The most promising option can be setting up new specialized capacities for ODSs destruction through purchase of a complete set of equipment for processing up to 1 000 t/year and their transfer to the interested legal entity for operation. The following organizations can act as recipients:
· JSC “Moscow Plant of Refrigerators” (ZIL), which has large production space in industrial area of Moscow and technology which can be adapted for refrigerator disassembling. The enterprise is a property solely of the Moscow Government which is interested in resolving the problem of safe disposal of refrigeration equipment. The Moscow Government is likely take part in co-financing the project and establishing collecting system.  

· FSUE “Applied Chemistry” (GIPKH), which has large space in Kapitolovo that is not far from Sankt Petersburg. This institute has in its disposal specialized buildings which were designed for placing chemical pilot installations. Competent personnel are employed including skilled workers and trained technicians.

· LLC “Firm “Ozone Ltd” – commercial private enterprise, which rents some premises of FSUE “Applied Chemistry” and is located in Kapitolovo. During last ten years the enterprise is involved in halons recycling in Russia.

· LLC “Green Team” is located in Moscow and is involved in industrial waste disposal. The enterprise has experience in waste management and ability to increase its capacity in European part of Russia, for instance in Ryazan area.

Enterprises which were mentioned above in sections related to destruction of the chemical weapon and the cement industry will also be considered as possible recipients.

For the installed capacity calculation the ratio of ODSs and non-ODS should be taken into consideration based on the data given by experts for Article 2 and 5 countries. It goes without saying that this ratio could be different from one country to another. However, when collecting those appliances, their ODS/non-ODS content can be considered as nearly hundred per cent (the ratio of CFCs to other refrigerants recovered from refrigerators is as high as 80%). This profile and ratio may change with time as the market gets further depleted of older, CFC-containing equipment being brought in for recovery/destruction.

Market data for the Russian Federation

Changes in purchasing and living habits, availability of domestic equipment in all types of stores as well as increased credit conditions and aftermarket services in the Russian Federation, have promoted the increase in sales. In the period of 2000-2009 a tremendous increase in production, imports and sales was seen in all two sub-sectors of refrigeration and air conditioning. 

Manufacturing transition from CFC-11 and CFC-12 was finished in the Russian Federation in 2005-2006. By that time all stocks of ODSs were run out (production of ODSs was stopped 20.12.2000). Even though usage of Appendix A Group I chemicals was stopped in 2000, there are still old facilities all over the country, which use CFC-12 in the compressor circuit and also CFC-11 in the insulating panels. Within these two sub-sectors the four sub-sectors need different considerations.

Domestic Refrigeration Sub-sector

At present, considerable quantity of CFC-11 and CFC-12 refrigerators are used by population. As estimated by leading Russian experts, its number is approximately 30 million pieces.  After phase-out CFCs in 2000 a number of manufacturers of household refrigeration equipment started to use refrigerants on the basis of HCFCs: HCFC--22/hcfc-142b, HCFC--21/hcfc-22/hcfc-142b and etc. Instead of CFC-11 they started to utilize HCFC-141b as a foaming agent. The quantity of the household refrigerators produced on the basis of "transitive" technology is estimated in 2 million pieces. Exact number is not known to the manufacturers of refrigerators since the decision to use CFCs or HCFCs was taken by them on the basis of availability in a warehouse of this or that refrigerant or a foaming agent.

Average mass of refrigerant in refrigerator was 0.13 kg/pc. and content of foaming agent – 0.42 kg/pc. Total volume of freons in household refrigeration equipment is estimated at present: CFC-11 – 12,600 metric tonnes, CFC-12 – 3,900 metric tonnes, HCFC-21/22/142b – 260 metric tonnes and HCFC-141b – 840 metric tonnes.

Commercial Refrigeration and Chillers Sub-sector 

A number of commercial refrigeration equipment using CFC-12 was estimated in a range from 1 million to 1,1 million pieces at the end of 20th century. During the last years much of this number of equipment was replaced for new imported refrigeration equipment using HFC. At present, number of CFC-12 refrigeration installations does not exceed 50 thousand pieces (mainly in small food shops, café, etc., in  countryside). With average mass of refrigerant of 5 kg per piece of equipment, total volume of CFC-12 in this sub-sector can be up to 250 metric tonnes. Estimated number of CFC-12 chillers in Russian Federation - 1000 pcs. With average mass of refrigerant of 680 kg/pc, total volume of CFC-12  in this sector is appr. 680 metric tonnes.  

AC Sub-sector  
There was only one manufacturer of household window air conditioners located in Baku (Azerbaijan) in the former USSR. Considering typical service life and rather small prevalence among the population of Russia until 1991, the quantity of operating conditioners of this type can be estimated in several thousand pieces. 

Estimated number of imported CFC-12 window air conditioners is appr. 200 thousand pcs. The Russian market of domestic and semi-industrial air conditioners was established in the beginning of 90th of the past century and now is one of the largest in the Europe. HCFC-22 was mainly used in these air conditioners until last year.  

Estimation of sales of conditioners in the Russian market (pieces)
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Considering current situation in the market of air conditioners, it is possible to assume, that replacement of the air conditioners filled with HCFC-22 will be gradually carried out in process of their outage or in cases when customer wants to install energy efficient system. Therefore, gathering HCFC-22 can be effectively organized already in the middle of current decade through both the service and installation centers. At the initial stage of the project it is supposed first of all to organize recycling and retrofitting air conditioners filled with CFC-12. Total amount of Freon, which can be potentially extracted (at average 1.5 kg/pc), is appr. 300 metric tonnes.  

Regulations and programs for the halons sector

Global considerations

In the U.S., halons 1211 and 1301 are readily available. Prices are steady and similar to those in other countries. There are no restrictions on halons use and the migration of halons from non-critical uses to critical uses is driven by market forces. About half the needed halons 1301 is currently being imported, but no halons 1211 is being imported because of an import tax that is currently US$ 74 per kilogram, increasing annually by US$ 3 per kilogram. Canada has enough halons to meet its needs. As Canada has no destruction facilities in operation, when halons become available from decommissioned systems and end-of-life portable extinguishers they are exported for destruction or use in critical applications. In the EU, any halons collected from end of life fire extinguisher should immediately be destroyed enforced by the law.

Halons management in the Russian Federation

Russia's Halons Bank started operation in 2000, which encourages the recycling and reuse of halons in fire protection systems for which there is no alternative. Therefore they are allowed to continue their use of recycled halons in the Russian Federation.

In the Russian Federation halons-1301 and halons-1211 production was ceased as from 01.01.1994 and correspondingly halons-2402 as from 20.12.2000. In order to supply consumers of the fire extinguishing halons-2402 (R-114B2), halons-1301 (R-13B1) and halons-1211 (R-12B1) with ozone-friendly substances the production of a number of ozone safe replacements has been developed in the Russian Federation as well as import of some fire extinguishers: R-236fa (FE-36) and etc.

Taking into consideration that there are a lot of enterprises supplied with fire fighting systems based on ozone depleting halons a pressing need to develop a system for their recovery and reclaiming was recognized. In order to develop such a system it was necessary:

· to prevent or minimize atmospheric emissions of halons from the existing fire suppression equipment based on the use of halons 1211, 1301, 2402 during its operation, servicing, recharging or elimination;  

· to provide remaining ODS consumers with reclaimed halons to be reused in the fire fighting systems in order to prolong their service life;   

· to secure reuse of the reclaimed halons for critical application;

· to organize training of the staff on safe collection of halons from firefighting equipment before servicing or repair.    

At present, in conformity with Russian law in force the use of ozone depleting halons in new equipment is prohibited. It is eligible to use halons in old equipment. 

Production of the following alternative substances was established in Russian federation in 2001: 

HFC-125 – JSC “Halogen”, Perm;

HFC-23 – JSC “Redkino Pilot Plant”, Redkino, Tver region

HFC-227ea – JSC “Halogen” 

Consumption and installed capacity data for halons

The expediency of development of such a system was substantiated by the assessment of the total amount of halons used in the fire fighting systems operated in the Russian Federation. In accordance with the assessments made in 2000 it was estimated at about 25,000 metric tonnes of halons-2402 and about 2,500-3,000 metric tonnes of halons-1211 and halons-1301 totally which had been primarily used in the imported equipment. 

Unfortunately, repeated changes in the structure of the federal authorities have resulted in the fact that centralized halons regeneration system has not been set up though. At present the total amount of halons-2402 that can be still recovered for reuse is estimated at 2,000 metric tonnes and halons-1211 and 1301 – 350 metric tonnes.

Production of halons-2402 in ODP tonnes

	Year
	1986
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Prod.
	27,800
	15,240
	27,800
	11,450
	8,996
	2,550
	1,446
	1,086
	912
	1,153
	535
	554
	1,782


Consumption of halons-2402 in ODP tonnes

	Year
	1986
	1989
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000

	Cons.
	28,800
	15,240
	28,800
	9,950
	8,996
	2,460
	1,258
	1,085
	926
	897
	470
	370
	1,763


There are two types of cleaning of the recovered halons before their reuse:

· Recycling involves the incomplete cleaning (halons filtration and draining).

· Reclaiming is intended for more thorough cleaning of the material bringing it up to compliance with the requirements of State Standard or specification on given product. This process may include filtration, clearing from acidity, draining on zeolites, distillation as well as other processes aimed to meet the standard requirements. Reclaiming is carried out at the enterprises specially designed for this purpose.

In the Russian Federation the annually recovered and reclaimed amount of halons is relatively small; a few ten metric tonnes annually (see the detailed calculation below). Considering the foreseen shortage in any of the halons after 2010, it is not worth and economic to destroy the whole amount. 

Import of Recovered/Recycled/Reclaimed Halons-1211 and Halons-1301 in Metric Tonnes

	Year
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Import
	-
	-
	37.5
	25.0
	-
	31.4
	-
	16.7
	15.0


Insulating Panels for Construction

General data

In the developing countries, according to [Clodic,Palandre,2004/2] the amount of CFCs can be estimated from the figure below:
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The Figure shows that even in 2010 a large amount of CFC is installed in foams, mainly in construction panels, but it should be also clear that within the time the CFC-11 amount inside the foams is slowly decreasing since CFCs are continuously emitting into the atmosphere instead of being destroyed.

Installed capacity of CFCs in the foam sector in the Russian Federation

Historically 3,600 ODP tonnes of CFC-11 were closed in foam panels annually in the highest consumption years (in the early of 1990’s). The substitute of CFC-11 for HCFCs, HFCs and cyclopentane was completed in Years of 2002-2003, but even in 2004 some consumption for foams was registered. 

Currently there is no any programme that has been carried out in the Russian Federation on assessment of blowing agent recovery from building foams. 

In scope of the GEF/UNIDO Project we could not address the issue of destruction of ODSs in foams in the Russian Federation, because there is no mechanism running for collecting used construction foam panels. The panels in domestic refrigerators are discussed in another section of this Project.

Based on the assumptions the estimated emission reductions in tonnes of CO2e per year are: 1,062,009 eMTCO2  
Project Implementation

This project should be linked with the Russian Government program for waste collecting. The present recovery units in the Russian Federation do not make it possible to recover the CFC-11 content in the insulating foams of the refrigerators. The benefit of the total recycling of each component in an appliance (separation of CFCs, oil, PUR, iron, aluminum, copper, etc.) should be evaluated as a main result of the project. 
The project implementation concept is based on the renting of a shredding plant for the first two years in order to collect CFCs for this period to incinerate them in the Cement Kiln, prepare project documentation and methodology for validation of the processes of recovery of CFCs from end-of-life refrigerators and ACs, and through the Carbon Trading Scheme, to generate new funds beyond those provided by the GEF after its approval.
Changing the regulatory background

Ban on venting

The most important regulation, which should be in place and known to every player who works with ODSs is the general ban of venting ODSs, not only for refrigerators and air conditioners, but also for firefighting facilities. It is planned that this ban will be introduced in the Russian Federation during project implementation. 

Introduction of producer responsibility programme

This programme is also considered as the most important element of the ODS destruction project. UNIDO defines these initiatives as Producer Responsibility Programs (PPR)/Extended Producer responsibility (EPR)/ Product Stewardship Programs (PSP) as an environmental policy approach, in which a producer’s responsibility, physical and/or financial, for a product is extended to the post-consumer stage of a product’s life cycle. Bearing in mind the ODS destruction PPRs deal with post-life of refrigeration and air-conditioning equipment. 

The end-of-life disposal fees would be included in the price of new refrigeration and air conditioner equipment and it may either be imposed by the local governments or by industry through PRPs with the purpose of:

· Leveraging the interest of alternatives producers to fund ODS destruction;

· Leveraging the work done under energy efficiency-related refrigerator or air conditioner exchange programmes to recover and destroy ODSs.

The delivery of the old refrigeration equipment to centralized decommissioning sites in the Russian Federation during the implementation of  this ODS destruction project to replace older, less-efficient refrigeration equipment will be a prerequisite of the destruction programme for the Russian Federation.

On February 13, 2003, the EU Directive 2002/96 on waste electrical and electronic equipment (WEEE) was published. With this directive, the producers and importers of electrical and electronic equipment were made responsible for their products in the waste stage. Member states had to implement this directive into their national legislation within 18 months after the publishing date. This directive can serve as a good example for this project to implement the above described Producer Responsibility Program as a Federal Low or as an Amendment to the Federal Low on Waste Management in the Russian Federation. 

Project Cycle for a potential “Carbon Projects”

This section gives an overview about the relevant milestones for any carbon project.

A typical project cycle of carbon projects is presented below (based on the process of a  Joint Implementation project (JI) like in case of the Russian Federation.
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Technical Support Component Actions

The Technical Support Component will:

a) Establish quality standards for the recovered construction materials using data and information from the de-manufacturing equipment supplier.

b) Survey the user industry to find markets for the sustainable uses of the materials and negotiate prices.

c) Conduct one workshop to ensure a high level of professional technical assistance in the fields of health and safety and for protection of the environment for technicians who are working in halons banks and in the collection of end-of-life refrigerator.

The workshop goal is to ensure a high level of assistance in the fields of health and safety and for protection of the environment.

Selection of Technologies

The selection of approved de-manufacturing and destruction technologies is governed by the following:

a) Proven and reasonably mature technology

b) Cost-effectiveness

c) Availability of the systems at favorable pricing

d) Critical properties that have to be obtained in the recycled materials

e) Compliance with established (local and international) standards on safety and environment.

The selection of the technology would also need to be consistent with the priorities of the Government and industry and to ensure sustainability of the technology in the long-term.

De-manufacturing end-of-life refrigerators

De-manufacturing aims at recovering CFCs, VOCs, other refrigerants and blowing agents, harmful substances and any components containing harmful substances, and to retrieve and separate recyclable materials, and involves the – breaking-up (i.e. shredding, crushing, milling), sorting and classification of the materials obtained in Step I and Step II and the preparative steps needed before recycling or disposing of these materials. Only the unit for the Step I will be purchased under the project, the Step II -shredding plant, due to its high cost (the mobile shredding unit costs US$ 8.5 as advised by SEG De-manufacturing, Germany) will be rented for the first two years of the project implementation using the project funds. The Beneficiary can do its subsequent renting or even the final purchase of the stationary version of the shredding plant, which is cheaper in cost than the mobile version within the subsequent 10 years to be funded under the Carbon Trading Offset mechanism. As a general requirement, the RAL-GZ 728 quality standard of Deutsches Institut für Gütesicherung und Kennzeichnung E. V. may be considered. Specification parameters for the facility to be advised by the Project Beneficiary:

· Annual capacity: 400,000 pcs of domestic refrigerators and ACs in two shifts;

· Recycling efficiency: min. 90% meaning that min 90% in weight of the original end-of-life refrigerator is separated in the form of materials which can be sold;

· Efficiency of recovery of CFCs from cooling circuits and from the insulation foam should be higher than 90% by weight;

· The components of end-of-life refrigerators, which are considered as hazardous waste (e.g. mercury switch, capacitors, etc.) can be collected separately. These hazardous components of end-of-life refrigerators must not make any recyclable construction materials hazardous.

Justification of the Selected Technology

Selection of the best technology for destruction needs to consider many factors and the results are different from country to country. The first selection depends on which types of destruction facilities are available and on their capacity, because the distances are very high in Russian Federation. A special advantage is that one can select a cement kiln available at the same city, Monterrey where the plasma arc facility is running. It helps to manage the testing which should be hired from a testing laboratory (it is too expensive to buy a gas chromatograph for a few measurements annually, and purchasing the other tests needed for a laboratory which could have managed the GC test as well).

The advantage of a cement kiln is that it does not need high investment cost to adopt the facility to burn CFCs. Environmentally this solution has received a lot of negative media coverage. Even though a cement kiln runs under a permit based on the test burn procedures, these test burns do not always reflect the daily practice of the hazardous waste burned in real operating conditions and it is very difficult to monitor the hazardous waste used as fuel, the emissions from burning them and the wastes -- principally cement kiln dust -- generated. In the case of dioxins and furans, Russian Federation lacks the experience and equipment to accurately monitor and measure emission levels, experts from NGOs explain. However, after proper installation of the cleaning facilities added to separate the emitted dust, and taking care of the temperature and residence time needed to destroy CFCs and halons while avoiding the manufacturing of dioxins and furans, the process can be considered to be environmentally safe. On the other hand cement kilns are economically the cheapest solutions for burning halogenated hydrocarbons. That is why very massive media coverage is needed before and after the project to inform the general public about the advantages of cement kilns in assuring CFCs destruction effectiveness. 

The plasma arc process is a proven technology for CFC destruction. In the Russian Federation a high capacity facility is running, but its capacity is more or less covered by decomposing the side products. The operation cost is much higher than at the cement kiln where actually there is very limited additional cost to the normal running cost for producing cement clinkers. The main advantage of using the plasma arc for destruction is environmental, i.e., the low amount of inert gas emitted from the destruction facility. Only the amount of Oxygen and Hydrogen chemically needed for “constructing” the Carbon dioxide and Hydrogen halides are added together with the stream of halogenated hydrocarbons to be destroyed. Therefore no dust is emitted and the low amount of inert gas emission makes it easy to absorb the hydrogen halides in alkaline solution. The alkaline halides produced can be separated from the aqueous solution and sold and the water can be reused. Using a mobile plasma arc facility for destruction of small amount of halons makes – the situation the same as above, from an environmental point of view with the non-mobile facility. The operation cost is essentially the same, which means no operational advantage. However, transporting the small amounts of halons to the destruction facility available at Monterrey could cost large amount of emissions from the many trucks performing the job. A very important environmental benefit for the mobile destruction equipment is that it can destroy out of specification halons from fixed firefighting equipment at the spot where it is inventoried.  Therefore, halons need not be emptied from the equipment to a separate container and transported throughout the country. This treatment and transport of halons is not advantageous from a safety point of view either, considering the high pressure in the halons containers. The aim of the mobile facility for ODS decomposing is  to treat the out of life CFCs and halons separated in small quantities as the mobile unit travels all over the country. It consists of the following parts: decomposition by the plasma torch, the neutralization unit, and the waste treatment unit by dehydration.

Specification parameters for the facility to be purchased:

· Capacity: 1 kg/hr ODS

· Destruction efficiency: > 99.99%

· Parameters for gaseous, liquid and solid wastes shall meet the requirements in the national legislation, as well as the suggested standards according to Appendix VII of the report of Fourth Meeting of the Parties.

APPENDIX 1:  Incremental Capital Costs

Investment Component

	Sub-project


	Incremental Capital Costs (US$)
	Total

(US$)

	
	GEF
	Co-Finance
	

	De-manufacturing facility - Step I, US$
	315,000
	
	315,000

	Mobile plasma arc facility, US$
	100,000
	
	100,000

	CFC-11 and CFC-12 Cylinders for ODS storage before incineration, US$
	50,000
	
	50,000

	*De-manufacturing facility - Step II - Renting of the mobile shredding plant for the first two years  
	1,100,000
	
	1,100,000

	Trial tests for the cement kiln facilities
	35,000
	
	35,000

	Industrial premises, staff, licenses and incremental operating cost
	
	1,500,000
	1,500,000

	Total
	1,600,000
	1,500,000
	3,100,000


The project strategy is then to procure the Step I unit and lease a shredding plant for phase II (a mobile unit capital cost is US$ 8.5 million). The Beneficiary contribution to the project will be in kind and equal to US$ 0.75 million as equivalent to the cost of industrial premises for equipment accommodation and US$ 0.75 for operating cost (indicated below). 

Establish pilot recovery network

	Activity
	Cost (US$)

	Establish pilot recovery network , including marketing, workshops and awareness
	300,000

	Commercial sustainability model (market economy mechanism) for ODS destruction
	30,000

	Confirmation of impact of Regulatory and Policy measures – monitoring
	30,000

	Total
	360,000


The Project will be managed by a dedicated management team, comprising of a coordinator from the Ozone Unit, to be designated by the Government, by UNIDO project manager and supported by representatives and experts from the implementing/executing Ministries and the necessary support infrastructure. The Policy & Management Support component of the Project will include the following activities for the duration of the Project:

1. Management and coordination of the Project implementation with the various Government policy actions pertaining to the Sub-Projects

2. Establishment of a policy development and enforcement program, covering various legislative, regulatory, incentive, disincentive and punitive actions to enable the Government to acquire and exercise the required mandates in order to execute this project.

3. Development and implementation of training, awareness and capacity-building activities for key government departments, legislators, decision-makers and other institutional stakeholders, to ensure a high-level commitment to the Project objectives and obligations.

4. Preparation of the implementation plan including determining the sequence of enterprise participation in the planned projects.

5. Verification and certification of the completed projects through plant visits and performance auditing.

6. Establishment and operation of a reporting system by enterprises involved in the Project.

Each Workshop requires the participation of one UNIDO staff member with associated costs, for transport and one week subsistence, of US$ 5,000, and one consultant, with associated costs for compensation, transport and one week subsistence, of US$ 10,000. Miscellaneous expenses totaling US$ 15,000 for conduction of Workshop (accommodation of local participants in a hotel, one dinner, secretary services, printing of reports, room renting, etc) are also required. Total US$ 30,000 per workshop.

These require the investment of significant resources by Ozone Unit and the responsible Ministries, which are covered in the table above.

Technical component

	Activity
	Cost (US$)

	The detailed feasibility and design study, destruction requirements and technology selection
	80,000

	Training of specialists
	100,000

	Analysis of alternative funding mechanisms including CDM
	160,000

	Total
	340,000


The detailed breakdown in time for preparation and verification work can be seen in the next chapter at the incremental operating cost. It shows the cost elements needed for the first two years (Phase I) to start the carbon trading activities (US$ 160,000 as in the table above, and also the additional cost born annually, to run the carbon trading project). 

Incremental operating cost for the Phase I

These cost elements must be covered annually. Because of the two phase financing the operating costs are shown in two tables. In the first one the cost elements for the first two years are shown only. In the second, large table operating cost elements are shown for the whole period of the project (phase I and II).

	Activity
	Cost (US$)

	*Energy cost for Step I and Step II machinery 
	176,000

	**The ODS incineration costs at Cement Kiln in Russian Federation 
	472,500

	Wages for the two operators of Step I and four operators of Step II 
	72,000

	Transportation costs including transportation CFC collected from old fridges and ACs from recovery spots to the Cement Kiln
	29,500

	Total
	750,000


*
Energy costs is calculated based on the power consumption of a de-manufacturing unit, 550 kW, 4,000 running hrs for a year (two shifts) and USD 0.08/kWh energy price. 550*4,000*0.08=US$ 176,000 /year, 

** 
157.5 MT of ODS with US$ 3.0 for the incineration cost at Cement Kiln in the Russian Federation = USD 472,500.

APPENDIX 2: Emission reduction calculations

Assumptions for Emission Reduction Calculations

	
	

	
	
	Unit

	CFC11 destroyed in year y
	63.0
	tODS

	CFC12 destroyed in year y
	94.5
	tODS

	GWP CFC11 (contained in foam)
	4,680
	

	GWP CFC12 (gaseous or liquid)
	10,720
	

	EF CFC11
	0.32
	tCO2/tCFC11

	EF CFC12
	0.36
	tCO2/tCFC12

	CO2DIS
	0.0002
	tCO2/tODS*km

	DISy
	2,000
	Km

	AF CFC11
	0.24
	

	AF CFC12
	1
	

	Baseline Emissions:
	
	

	
	
	

	Parameter
	Description
	Units

	 
	 
	 

	BEy
	is baseline emissions in year y
	(tCO2e)

	ODSdestroyed,y
	is total ODS destroyed in year y
	(tODS)

	GWP
	is Global Warming Potential of ODS destroyed
	(CO2e/tODS)

	0,98
	destruction removal efficiency
	 

	
	
	

	Bey
	1,062,125.568
	tCO2e

	
	
	

	Project Emissions:
	
	

	
	
	

	Parameter
	Description
	Units

	Pey
	is project emissions in year y
	(tCO2e)

	ODSCO2,y
	is CO2 emissions from ODS destruction in year y
	(tCO2e)

	DestCO2,y
	is CO2 emissions from fossil fuel combustion in year y
	(tCO2e)

	MSCO2,y
	is CO2 emissions from mobile source combustion in year y
	(tCO2e)

	
	
	


	
	
	

	Parameter
	Description
	Units

	ODSCO2,y
	is CO2 emissions from ODS destruction in year y
	(tCO2e)

	ODSdestroyed,y
	is total ODS destroyed in year y
	(tODS)

	0,98
	destruction removal efficiency
	 

	EFODS
	is 
	(tCO2e/tODS)

	
	
	

	ODSCO2y
	53.0964
	tCO2e

	
	
	

	
	
	

	Parameter
	Description
	Units

	DestCO2
	is CO2 emissions from fossil fuel used in ODS destruction process
	tCO2e

	FFy
	is total quantity of fossil fuel i consumed in year y
	Tfuel

	Efy
	is fuel specific emission factor for fuel i
	tCO2e/tfuel

	
	
	

	DestCO2,y
	0
	tCO2e

	
	
	

	
	
	

	Parameter
	Description
	Units

	MSCO2,y
	is CO2 emissions from mobile source combustion in year y
	(tCO2e)

	DISy
	is total distance traveled in transportation of ODS material
	(ODS*km)

	CO2Dis
	is CO2 emissions per unit of ODS and distance transported.
	tCO2e/ODS*km

	
	
	

	MSCO2,y
	63.0
	tCO2e

	
	
	

	Emission Reductions
	1,062,009.47
	


APPENDIX 3: Summary

	Activity
	Cost (US$)

	Investment Component
	1,600,000

	Establish pilot recovery network
	360,000

	Technical Support Component
	340,000

	Operational component and industrial premises (co-funding)
	1,500,000

	TOTAL
	3,800,000


APPENDIX 4:  ODP Impact

ODP Impact of the sub-project

	SUBSTANCE
	ODP
	CONSUMPTION (ODS kg)
	NET ODP kg

	CFC-12
	1.0
	146,500
	146,500             

	CFC-11
	1.0
	63,000
	 63,000

	Halons-2402
	6
	2,000
	12,000

	Halons-1211
	3
	150
	450

	Halons-1301
	10
	200
	2,000

	Altogether
	
	211,850
	223,950


APPENDIX 5: Cost break-down for evaluation of carbon trading mechanism and running the annual validation process needed

	Work Package
	Content
	Cost in USD

	Project Structuring
	Definition of the project destruction of ODS substances in foams already disposed in landfills It shall be assessed, whether the Project is a feasible CDM project under the Kyoto Rules. At this stage the Parties will address and discuss the following issues:

• What could be the system boundaries of the Project?

• How could additionality of the Project be demonstrated?

• What could be the conservative CER potential of the Project and the related cash flow?
	15,000

	Methodology Development
	Applicability Criteria

Additionality
Baseline Emission

Project Emissions

Leakage Emissions

Monitoring
	25,000

	Preparation of Project Design Document
	• Description of the Project and the technology employed

• Calculation of the expected Emission Reductions based on the Methodology developed in the step before , and associated methodologies and tools (Tool to calculate an emission factor for an electricity system)

• Description of the Monitoring process of Emission Reductions

• Demonstration of Additionality of the Project (e.g. business plan calculation or financial or technological barriers) based on information provided by the project owner

• Description of the stakeholder consultation

• Description of the environmental effects of the project activity

• Determination of responsibilities within the Client´s organization for monitoring the Emission Reductions

• Determination of data flow and management

• Preparation of an Excel Workbook for calculating Emission Reductions
	25,000

	Validation of Methodology and PDD
	 
	20,000

	Validation Support and registration or Project
	• prepare an invitation for tender for DOE services

• appoint a DOE; and

• co-operate with the appointed DOE in order to facilitate Validation of the Project
	20,000

	Preparation of first Monitoring Report
	• Assignment of responsibilities for the Monitoring process in the Client's institution

• Description of the Monitoring process (for instance: frequency of data recording, calculating the Emission Reductions etc.)

• Description of the equipment used for Monitoring; and

• Calculation of Emission Reductions generated by the Project.
	20,000

	Verification of Monitoring Report
	 
	20,000

	Support of Verification Process
	• prepare the invitation for tender for DOE services;

• select a DOE; and

• co-operate with the DOE in order to facilitate the first Verification
	15,000

	 
	Total
	160,000


Annex 5

Stimulating market growth for energy efficient refrigeration and air conditioning equipment Energy Efficiency, servicing sector

	5
	Stimulating market growth for energy efficient refrigeration and air conditioning equipment, servicing sector (Climate Change allocation)

	
	Commercial Refrigeration manufacturing (Polus)
	850,000
	2,550,000
	3,400,000

	
	Domestic and commercial refrigeration (Pozis)
	1,000,000
	3,000,000
	4,000,000

	
	Domestic Refrigerators (Sepo)
	600,000
	1,800,000
	2,400,000

	
	Air-conditioning manufacturing 
	500,000
	1,500,000
	2,000,000

	
	Industrial Refrigeration (non TT component)
	800,000
	2,400,000
	3,200,000

	
	Industrial Refrigeration energy efficiency
	1,050,000
	3,150,000
	4,200,000

	
	Commercial Refrigeration (Ariada)
	500,000
	1,500,000
	2,000,000

	
	Market study on policy, measures, and approaches to barrier removal
	20,000
	20,000
	40,000

	
	Development of training facilities and service practices
	400,000
	100,000
	500,000

	
	Marketing Communications and public awareness (energy efficiency and climate benefit)
	80,000
	80,000
	160,000

	
	Subtotal
	5,800,000
	16,100,000
	21,900,000


Air conditioning Manufacturing

The project will convert an air-conditioning manufacture to produce energy efficient units using hydrocarbons with a COP of  between 3.52 and 3.55 depending which would give a  better than  “A” rating of the EU efficiency labelling for air conditioners.

To minimize refrigerant charge narrower tubes for the condenser and the evaporator are required, therefore units will be redesigned. Due to improved design, R290 air-conditioners have a lower refrigerant charge than currently required by the international standards for R290 air-conditioners. A special compressor design, as well as a refrigerant leak alarm systems further enhances the safety. Thanks to these features, the air-conditioners will achieve the CE-marking, which stands for the conformity to all EU-legislation. 

The compressor has an improved electric connecter to reduce the risk of electric ignition, a special lubrication oil to make compressor operation more stable and reliable, and an exhaust structure that is more suitable to the compression ratio and leads to improved efficiency. The COP of the compressor reaches up to 3.4

Commercial Refrigeration

The project will demonstrate the use of Carbon Dioxide as a refrigerant in the commercial refrigeration sector by replacing existing HCFC-22 systems with newly designed carbon dioxide cascade systems. CO2 is already in common use in Europe, and is becoming more popular in USA. One of its key applications is in supermarkets where it can be used in cascade system for low-temperature refrigeration for frozen food and ice cream. 

Installation of CO2 based systems designed to most recent standards will also deliver a 30-35% reduction in electrical energy consumption.

The technology transfer component is a combination of intellectual property acquisition (design, license) know-how (training) and investment in additional equipment specifically required to increase incrementally the energy efficiency or reduce the life cycle climate impact of a conversion project. In addition to this the following activities will be funded for the demonstration project:

Indicative budget:

	 
	Element
	Budget $

	1
	Design of super market cabinets suitable for CO2 refrigeration system
	10,000

	2
	Local  production and installation of refrigerating cabinets (overseen by technology transfer partner) 
	160,000

	3
	Commissioning
	10,000

	4
	Monitoring and evaluation
	20,000

	 
	 TOTAL
	200,000


The major barrier for the promotion of new AC and refrigeration technologies is local service capacity of the refrigeration technician and knowledge of the advantages of the new systems.

In order to re-train specialists for work with new energy efficient systems, it is necessary to create specialized well-equipped training center. It is desirable for this center to be located on the territory of a state education institution which are officially accredited and also having sufficient number of premises for specialized education. It is also important for this center to be equipped with advanced equipment and work according to modern educational programs; it is also important for such training centers to be independent from individual equipment manufacturers (for example, the programs could be organized by some community or even several communities). 

The main items of expenditures in creating such a center are as follows:

1. development of own and / or translation of existing education and teaching programs with their subsequent adaptation to the realities of a particular market;

2. creation of an educational web-portal. The web-portal would allow conducting extramural theoretical training of a large number of specialists from all areas of Russia, while practical training (3-10 working days) could be performed on the territory of the specially equipped center;

3. creation of the physical infrastructure, namely, specialized appropriately equipped studies. According to the rules of governmental accreditation currently in force in Russia, each of those studies must be intended for solving a particular task; 

4. personnel’s wages; 

5. advertising campaign in industry media and web-resources. This is necessary to attract to the training a large number of specialists who deal with coolants in their work in any respects.

More detail:
1. Development of own and / or translation of existing education and teaching programs with their subsequent adaptation to the realities of a particular market; 

Includes the development of: 

· studying programs;

· development of training programs (web-training + practical training);

· development of questions for testing and examination programs;

· development of training presentations;

· development of distance courses;

· training programs;
· aids for teachers;

· handouts for the students;

· other teaching aids and materials; 

2. Creation of an educational web-portal. 

Includes the following:

· development of the technical specification (30 – 50 pages);

· development of design;

· development of CMS (Content Management System) including training and testing programs;

· preparation of the contents for the educational module of the site (see above "development of studying programs");

· preparation of the content for the external part of the site accessible to any user;

· preparation of distance training system; 
· site promotion in search engines such as Yandex, Google, Rambler, etc. to ensure the possibility for any potential student to find the site using keyword search (the list of search queries shall be provided in the technical specification);

3. Creation of the physical infrastructure, namely, specialized appropriately equipped studies. 

Each study should be fitted for 20-25 students and be provided with:

· modern samples of equipment designed for ocular demonstration of installation;

· modern tools;
· consumables for studies; 

· modern training stands developed particularly for specific training programs;

· notebooks, screen, projector – as required;

· equipped soldering and welding posts;

· other equipment. 

4.  Personnel’s wages:
· The personnel may include both professional teachers in this or that discipline and leading industry specialists;

· The minimum participation of the following specialists in training shall be provided: 

· Tutors (distance teachers);

· teachers teaching these or those disciplines at practical studies;

· manager (organizes work in a group);

5. Training center promotion

Includes the following:

· Creative ideas development; 

· Advertising on the Internet (first of all – context advertising and advertising at industry-specific web-resources) – about 10 leading resources;

· Targeted e-mail campaigns (using databases of industry associations, industry exhibitions, and other special databases);

· Advertising in specialized mass-media such as “Climate World”, “ABOK”, “Energy Saving)”, “Refrigerating equipment”, etc.;

· Participation in targeted events attended by heads of leading companies and their associations, industry specialists.

Indicative budget:

	Activity
	Budget

	Course development (distance learning, questions and answers, tutorials and presentations, etc) 
	

	Consumables for training 
	30,000

	Design and printing of educational materials 
	50,000

	Training web portal with distance learning across Russia
	40,000

	
	

	Training equipment
	

	Training class for general course
	20,000

	Training class for Commercial AC systems (incl. chillers)
	20,000

	Industrial and commercial refrigeration;
	20,000

	Training class for Building materials on the basis of foam (CFCs);
	20,000

	Training class for Collection, purification and recycling of refrigerant (for new areas of work);
	20,000

	Wages training staff (1 year)  8 teachers, 12 months
	

	 Advertising campaign in specialized media and Internet resources
	180,000

	Total USD
	400,000

	Counterpart co-financing
	200,000

	
	

	TOTAL  
	600,000


Annex 6
Energy Efficiency Technology Transfer

Indicative budget:

	Technology Transfer Component
	Energy Efficiency Impact
	Budget US$

	Carbon Dioxide refrigeration systems
	Increased energy efficiency in supermarket and retail commercial refrigeration systems demonstration project.
	         1,000,000 

	Engineering and thermodynamic design for energy efficient refrigeration and air-conditioning equipment (design, license and engineering know-how) 
	On average 20% more efficient system design and equipment selection - license and  technology transferred to Russian manufacturers, designer and installation contractors
	         120,000 

	Hydrocarbon refrigeration and Air-conditioning manufacturing  IP/License/ Equipment
	On average 15-22% more efficient system design and equipment selection - license and  technology transferred to Russian manufacturers, designer and installation contractors
	         500,000 

	Technical Energy performance and quality standards for key technologies. This is required to provide a consistent energy rating scheme for equipment and includes Coordination with standards and labeling with EEDAL and specification for standards for refrigeration and air-conditioning systems outside scope of EEDAL.
	Has a significant impact on consumer choice and drives take up of energy efficient equipment.
	           80,000 

	Establish centre of excellence for refrigeration and air conditioning practice in energy efficiency and subsidize supply of  technologies including variable speed drives, condenser design and manufacturing equipment etc.
	On average 10-30% energy savings can be obtained through a combination best practice and low cost capital investment projects. This component will fund the demonstration of latest high efficiency components, system design and M&T techniques  and equipment 
	         1,000,000 

	Subtotal
	
	      2,700,000 


Carbon Dioxide Refrigeration Conversions

The project will demonstrate the use of Carbon Dioxide as a refrigerant in the commercial refrigeration sector by replacing existing HCFC-22 systems with newly designed carbon dioxide cascade systems. 

Installation of CO2 based systems designed to most recent standards will also deliver a 30-35% reduction in electrical energy consumption. The technology transfer component is a combination of intellectual property acquisition (design, license) know-how (training) and investment in additional equipment specifically required to increase incrementally the energy efficiency or reduce the life cycle climate impact of a conversion project.

Indicative budget:

	Component 
	Cost

	Enterprise selection and evaluation
	10,000

	Engineering design
	20,000

	Carbon dioxide refrigeration plant
	500,000

	Commercial cooling equipment (cabinets etc)
	200,000

	Metering (energy and performance) 
	40,000

	Monitoring and evaluation
	20,000

	Communications
	30,000

	TOTAL
	800,000


Hydrocarbon Refrigeration Conversions

All hydrocarbon refrigerants are highly flammable but non-toxic. This gives them an “A3” classification according to EN378 Part 1. Reference should be made to this Standard which details the requirements for the safe use of flammable refrigerants in commercial and industrial applications.

There are many other safety requirements that should be considered in the design and construction of all refrigerating and air conditioning installations, regardless of the flammability of the refrigerant used. General safety standards and codes of practice, will also need to be taken into account and harmonized.

The limiting factor associated with the use of hydrocarbon refrigerants is the refrigerant charge size, the occupancy category and the room size. The charge size requirements according to Annex C of  EN378 Part 1 are detailed below:
	Category
	Examples
	Requirements

	A

domestic / public
	Hospitals, prisons, theatres, schools, supermarkets, hotels, dwellings.
	· <1.5kg per sealed system

· <5kg in special machinery rooms or in the open air for indirect systems

	B 

commercial / private
	Offices, small shops, restaurants, places for general manufacturing and where people work.
	· <2.5kg per sealed system

· <10kg in special machinery rooms or open air for indirect systems.

	C 

industrial / restricted)
	Cold stores, dairies, abattoirs, non-public areas of supermarkets, plant rooms
	· <10kg in human occupied spaces 

· <25kg if high pressure side (except air cooled condenser) is located in a special machinery room or in the open air • No limit if all refrigerant is contained in a special machinery room or in the open air.


Systems with charge sizes of 0.15kg or less can be installed in any size of room. Systems with charge size of more than 0.15kg room size should be such that a sudden loss of refrigerant shall not raise the mean concentration in the room above the practical limit (approximately 0.008kg/m3). 
Potential participants in Energy Efficiency Technology Transfer Refrigeration Sector

	LLC “Hladoteh”

238431, Kaliningrad Region, Bagrationovsky district, Berezovka, Industry st., 3 

Tel. / fax: +7 (40156) 55-332, 55-367 

E-mail: sbit@zavod-sputnik.ru 

General Director Vladimir Aleksandrovich Sosov 

Tel.: +7 (40156) 55-332, 55-367 

Deputy Director for the production of Viktor Ivanovich Pinchuk 

Tel.: +7 (40156) 55-332, 55-367 

E-mail: Viktor@Zavod-sputnik.ru 

Production of commercial and refrigeration equipment 

(a) Commercial and cooling equipment



	LLC  “Ostrov – Komplekt”

141011, Moscow region, Mytischi, Communisticheskaya st., 23, 

Tel / Fax: +7 (495) 726-53-53, +7 (495) 726-53-96 

Fax: +7 (495) 726-53-66 

E-mail: ostrov@ostrov.ru 

htth: // www.ostrov.ru 

General Director - Urazov Eugeny Konstantinivich 

Head of Design Services - Marinin Yuri 

Head of Sales - Meshcheryakov Alexander 

(c) Industrial equipment 

(g) Channel separate and compact commercial air conditioners

 

	FSUE “Production Association Plant named after Sergo”
422546, Tatarstan, city Zelenodolsk, Privoksalnaya st., 4 

General Director  Mikhailov Vladimir Gennadievich, phone: +7 84371 53405, fax.: +7 84371 58018, 53860, E-mail: pozis@pozis.ru; 

Technical Director Dragunsky Igor, phone: +7 84371 52874, E-mail: c_engin@pozis.ru; 

Contact person - the Head of the department of foreign economic relations Tihovnin Vladimir Evgenyevich, phone: +7 84371 52547, fax.: +7 84371 56420; E-mail: ftrade@pozis.ru.



	LLC “Machine-building plant “SEPO-ZEM” 

JSC “Saratov Elektroagregatnoe Production Association” 

410040, Russia, Saratov, Prospect 50 let Oktyabrya, Lenin Sq.

General Director Evgeny P. Resnik 

Tel. / fax: +7 (8452) 63-24-35 

Technical director Mikhail Yakushev 

Tel.: +7 (8452) 63-37-71 

Designated contact person: 

Deputy Technical Director  Igor S. Nefedov 

Tel. / fax: +7 (8452) 30-81-95 

E-mail: zem@sepo.ru 



Annex 8

Overall Budget Breakdown

	Component
	Budget

	Ref
	
	GEF
	Co-Finance
	Total

	1
	Building institutional capacity 

	
	Create national database and tracking process for HCFC phase out
	180,000
	192,000
	372,000

	
	Develop HCFC and HFC consumption patterns and scenario planning
	80,000
	85,334
	165,334

	
	Training, awareness and communications for government departments and employees, legislators and institutional stakeholders
	250,000
	213,333
	463,333

	
	Up-grading of ODS and HFC import/export legislation Harmonisation of regulations in the Russian Federation with EC F-gases regulations
	200,000
	160,000
	360,000

	
	Communication and Marketing
	290,000
	533,333
	823,333

	
	Monitoring and Evaluation
	500,000
	416,000
	916,000

	
	Subtotal
	1,500,000
	1,600,000
	3,100,000

	2
	HFC and HCFC life cycle performance analysis

	
	Collect, analyze and compile climate performance benchmark data for the Russian Federation 
	50,000
	100,000
	150,000

	
	Develop climate impact model for Russian Federation based on current best practice and incorporating local usage patterns, system configurations and utility costs
	80,000
	
	80,000

	
	Develop clear guidelines for the design and selection of refrigeration and foam manufacturing for minimising life cycle climate impact.
	80,000
	
	80,000

	
	Draft climate change mitigation policy for refrigeration and polyurethane foam sectors
	40,000
	
	40,000

	
	Subtotal
	250,000
	100,000
	350,000

	3
	Phase-out of HCFC consumption in Foam and Refrigeration Sectors

	
	Polyurethane foam - pipe insulation (Mosflowline)
	1,000,000
	3,000,000
	4,000,000

	
	Polyurethane foam – panel (ProfHolod)
	950,000
	2,850,000
	3,800,000

	
	Polyurethane foam – panel (Ariada)
	1,050,000
	3,150,000
	4,200,000

	
	Commercial Refrigeration manufacturing (Polus)
	850,000
	2,550,000
	3,400,000

	
	Domestic and commercial refrigeration (Pozis)
	2,000,000
	6,000,000
	8,000,000

	
	Domestic Refrigerators (Sepo)
	600,000
	1,800,000
	2,400,000

	
	Air-conditioning manufacturing 
	500,000
	1,500,000
	2,000,000

	
	Industrial Refrigeration (non TT component)
	800,000
	2,400,000
	3,200,000

	
	Commercial Refrigeration CO2 conversion (non TT component)
	200,000
	600,000
	800,000

	
	System House 1 pentanisation
	1,000,000
	3,000,000
	4,000,000

	
	System House 2 methyl formate
	1,050,000
	3,150,000
	4,200,000

	
	Subtotal
	10,000,000
	30,000,000
	40,000,000

	4
	Development of ODS destruction facility and supporting recovery network
	
	
	

	
	The detailed feasibility and design study, destruction requirements and technology selection
	80,000
	20,000
	100,000

	
	Design and installation of destruction facility and foam processing equipment 
	1,500,000
	600,000
	2,100,000

	
	Establish pilot recovery network , including marketing and awareness
	300,000
	800,000
	1,100,000

	
	Commercial sustainability model (market economy mechanism) for ODS destruction 
	50,000
	20,000
	70,000

	
	Confirmation of impact of Regulatory and Policy measures
	50,000
	20,000
	70,000

	
	Training of specialists
	100,000
	20,000
	120,000

	
	Analysis of alternative funding mechanisms including CDM
	40,000
	20,000
	60,000

	
	Other
	180,000
	 -
	180,000

	
	Subtotal
	2,300,000
	1,500,000
	3,800,000

	5
	Stimulating market growth for energy efficient refrigeration and air conditioning equipment, servicing sector.

	
	Market study on policy, measures, and approaches to barrier removal
	20,000
	80,000
	20,000

	
	Development of training facilities and service practices
	400,000
	
	600,000

	
	Marketing Communications and public awareness (energy efficiency and climate benefit)
	80,000
	120,000
	80,000

	
	Subtotal
	500,000
	200,000
	700,000

	6
	Technology Transfer 
	
	
	

	
	Carbon Dioxide refrigeration systems
	800,000
	1,760,000
	2,560,000

	
	Methyle Formate Systems House Licence 
	300,000
	660,000
	960,000

	
	Hyrdocarbon refrigeration and Air-conditioning IP/License/ Equipment
	500,000
	1,100,000
	1,600,000

	
	Energy performance and quality standards for key technologies
	80,000
	500,000
	580,000

	
	Energy efficiency technologies including variable speed drives, condenser design and manufacturing equipment
	900,000
	1,000,000
	1,900,000

	
	Engineering and thermodynamic design for energy efficient refrigeration and air-conditioning equipment (design, license and engineering know-how) 
	120,000
	1,280,000
	1,400,000

	
	Subtotal
	2,700,000
	6,300,000
	9,000,000

	7
	Integrated strategy for HCFC production closure 

	
	International experts
	50,000
	 -
	50,000

	
	National experts
	50,000
	100,000
	150,000

	
	Communications , meetings, workshops, travel, reporting
	100,000
	100,000
	200,000

	
	Market research
	50,000
	 -
	50,000

	
	Subtotal
	250,000
	200,000
	450,000

	8
	Project Management
	500,000
	400,000
	900,000

	
	
	
	
	

	
	TOTAL
	18,000,000
	40,300,000
	58,300,000
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