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Executive Summary

1. This study has been undertaken for the MinistrfEnfironment and Water of
the Republic of Bulgaria (MOEW) as part of a regblobal Environmental
Facility project with the United Nations DeveloprdProgram acting as the
implementing agency. The overall project’s objeetis to assist Countries with
Economies in Transition (CEITS), to address HCF@sghout issues. Bulgaria,
as a former CEIT and now EU member state, is ppaticig in part to serve as a
comparative example for other countries, as welbasmdertake an evaluation of
its own phase out status, both in terms of compéanith the Montreal Protocol
(MP) and with more stringent EU control measuresH&FC phase out. The
specific objectives of this work in Bulgaria aredwealuate the country’s current
state of compliance and to define the needs amelmto successfully complete
phasing out HCFC consumption in the context of EBd P requirements. The
principle product of the work is a set of recommetiehs to MEOW and the
government generally on a strategies and actianaddressing these needs and
barriers.

2. The work has been based on the collection of Eiveat technical, commercial,
policy, institutional, legal and regulatory infortitm and data on the current
status of HCFC use and trade (consumption, expugntit) across any sectors
where it is used. The primary source of informaisderived from the licensing
and user registration/reporting data base heldheyMOEW plus stakeholder
interviews and expert evaluations. It has beenedpnimarily by national
consultant experts supported by an UNDP internatioansultant.

3. Bulgaria has successfully moved from a traditiofdlcle 2 Country with an
Economy in Transition in terms of ODS phase oubte that is very well
advanced in terms of meeting MP obligations asndelffiby the MP accelerated
phase out requirements. In comparative terms digbahe country’s
consumption of HCFCs is at a level equivalent tod#%s 1989 baseline, which
is well within the 25% level required in 2010 arm t10% level in 2015. This
makes it a leading Article 2 country in terms of id#mpliance and will almost
certainly to have fully phased out HCFCs before@®02

4. There are no significant manufacturing sector issassociated with HCFC
consumption in the country. The current estimat€&f8 consumption (67 tons
ODS in 2008) is exclusively used in the refrigaratiservicing sector for the

decreasing inventory of HCFC equipment. The curreamk of refrigerant
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inventory of identified equipment is 25% HCFC bylwoe which reflects a
reasonably modern refrigeration sector. The coudt®s not have to deal with
the major issue facing most CEIT countries in thgion, namely the large
quantity of relatively new HCFC equipment that conés to grow, hence
expanding instead of contracting HCFC demand. Hewe substantial part of
the remaining HCFC banks are in the small A/C gegtdh refrigerant charges
less than 3 kg, which are not subject to repontegglations.

. Bulgaria is currently nominally in compliance withe current EU control
measures which impose a ban on any use of newgn\HCFCs after January
1, 2010, including use for refrigeration servicimhere a residual demand
continues. It is allowed to use recycled HCFCsl &til5. The country has
adequate infrastructure to supply these needs msitiicled material and may
acquire it from elsewhere within the EU. Howevesperience to date suggests
that use of recycled material is very limited, watrrent demands potentially
being met by material that is available illegaflykey challenge for the country
is the implementation of measures that promoteusieeof recycled material and
ensure a rapid removal from use of virgin matefi&is may be either sourced
from banks accumulated prior to the ban or potéwtikegally imported from
the several neighbouring Article 5 countries whet€FCs remain and will
continue to remain readily available (Macedoniak®&y, Serbia).

. A second key challenge for the country identifiadhis work is improving the
level of compliance in the country with EU requiremis for registration of
equipment using “F’ gasses generally which inclittleFCs as well as their
most common replacement HFCs. It was found thanptiance with
registration and reporting requirements which #gricontrol refrigerant usage,
equipment maintenance practice and any dispos(gomssion, recovery, and
disposal as waste) of refrigerants is estimatddsatthan 40%. Notwithstanding
efforts by MOEW and its regional agencies to erdotttese requirements, the
level of control required within the EU is not bgirachieved, and greater
awareness and enforcement is required.

. The report elaborates on the importance of achoaddressing these challenges
not only in compliance terms but in avoiding negatsocial and economic
impacts, particularly on the general population asdall commercial
enterprises, that could result from the absencé&©FCs for servicing, and
arranging an orderly elimination of HCFC based pm&nt over the next five
years. Similarly, the country needs to positiorelitproactively to deal with
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future control measures likely to apply to F-gasgeserally, due their high
global warming potential, and to the need to captand provide for
environmental sound destruction of “end of life” 8D

8. In conclusion, this work makes a number of speadiicommendations on a
strategy and action plan applicable to the peri@td22015. These are:

Increasing Awarenessfhe HCFC phase out appears to have a low profile
generally and particularly with those most impacteaimely end users. This
lack of awareness can be addressed by a focusedamamstating the
implications of having to eliminate HCFC use andmétely HCFC based
equipment. The elements of this would be a rangeinddrmation
dissemination tools and involve partnership wittdustry associations,
consumer organizationg@nd educational institutions. It would encompass
such things as: i) best practices related to HC&bfits and replacement
need to be made available to end users; ii) emploasthe urgency of taking
such action; iii) phase out case studies documemtedend users and
refrigeration service companies; iv) availability refrigerant recycling and
reclamation facilities in the country; and v) infgation on certification
refrigeration service enterprises and technicians.

Strengthening Enforcement: Implementing adequate enforcement policies
and the necessary capacity to implement current regulatory
requirements and curtail any continuation of illegal trade in HCFC is a
key aspect of successfully completing phase out of HCFCs. Crucial roles
are played by regional environmental inspectors and customs officers,
who have to restrict the inflows of illegal imports and control the
countrywide supply chain of recycled/reclaimed HCFCs and in enforcing
equipment registration and record keeping requirements. This will
require both a top down government policy commitment to apply the
power and sanctions available as well as the financial commitment to
resources needed to do it, in terms of organising training and purchasing
detection equipment.
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Information Management: A key support tool for enhancing awareness and
strengthening enforcement with respect to the current low level of
registration and reporting applied to end user installations, as well as
monitoring the availability and usage of recycled HCFCs would be
improved information management, specifically though implementation
of an integrated electronic information management system. This should
start with a review of current reporting practices, such as reporting
formats, traceability and the scope of reporting. It would cover
installations containing ODS and fluorinated greenhouse gases generally.
The system would help to standardise the data input and connect the the
offices of regional environmental authorities with MOEW, and will
facilitate the traceability of data and help to address the reporting
requirements of the MOEW to the EC. Additionally it would also improve
the communication with owners and operators, traceability and control
of consumption and real-time reporting in changes of the status of
installations (commissioning, charging, operation, servicing, de-
commissioning)

Strengthening Refrigeration Servicing Training: Building on the substantial
capacity provided national educational institutions and Bulgarian Branch
Chamber- Machine building for training certification and licensing of
technicians and service companies, training of technicians should be
expanded to increase the numbers of technicians certified beyond its
relatively low level and for upgrading of already certified individuals.

Page 5 of 73



* Developing Enterprise Refrigerant Management / Regrinent Plans and
National Refrigerant Management Stratedyis recommended that specific
requirements be introduced requiring all HCFC gafrant end users to
prepare a formal plan on how they will manage gefant through to its
replacement over the next 5 years. At a natianadllit is also recommended
that a national refrigerant management strateggdaeloped, which could
support and guide the development of an entergpseific plans. It might
be supported by a national technical advisory agpédesignated institutes
or individual technical experts along with resourcaterial) that provide
advice on retrofit and replacement options. Thisuéd be strongly oriented
to low GWP alternatives as applicable, recognizihg global trends. It
would also support more immediate priorities susheak detection and the
capture and containment of used/waste refrige@nefvironmental sound
disposal. Creation of a country-wide framework tmilection and secure
storage is also urgently required, including inigggton of environmentally
sound disposal of ODS in the country.

9. The report concludes with the recommendation thdg@ia should approach
the European Commission and potentially more semembers of the EU
respecting assistance in undertaking the abovemm@emdations, recognizing
that allocation of national resources from bothegoment and the private sector
will also be required.
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1.0 Introduction

This study has been undertaken for the MinistrEn¥ironment and Water of
the Republic of Bulgaria (MOEW) as part of a regbiGlobal Environment
Facility (GEF) project with the United Nations Development Program (UNDP)
acting as the implementing agency. The overaljegtts objective is to assist
Countries with Economies in Transition (CEITs) iddeessing HCFC phase out
Issues. Its primary focus is non-Article 5 courdnie the Former Soviet Union who
are currently addressing new compliance requiresnaith Montreal Protocol 2007
Decision XIX/6 related to accelerated phase outH@FCs. The inclusion of
Bulgaria in the project occurred in recognition tthahile now an EU member
country, it potentially could benefit from analysisthe issue. Additionally, it was
also felt that Bulgaria could serve as an exampl@ow a country that is well
advanced in the transition to a market economy iangow subject to the more
stringent and advanced HCFC phase out obligatiortke EU was addressing the
issue and that these lessons would benefit ther atbentries involved in the

project.

The work presented herein has been undertakenclay éxperts contracted by
UNDP in association with MOEW and with inputs fran UNDP international
consultant. It is intended to be used by MOEW lanping and implementing
Initiatives to increase the effectiveness of itsrent ODS management program,
specifically in relation to ensuring the completiohHCFC phase out by 2015 as

required under EU requirements.

! GEF MSP #2331 “Preparing for HCFC phase out inT8Eheeds, benefits and potential synergies whkrot

MEAs" http://lwww.gefonline.org/projectDetailsSQIne?projlD=2331
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1.1 Background

For more than fifty years, chlorofluorocarbons (GlF@Gave been widely used
as solvents, foam blowing agents, aerosols andalyecefrigerants due to their
preeminent properties such as stability, non-toxicnon-flammability, good
thermodynamic properties and so on. However, ithhesn proven that they have a
harmful effect on the Earth’s protective ozone fayand as a result of this
discovery, they have been being regulated inteynaliy by the Montreal Protocol
(MP) since 1989. Subsequently, it has also beendfdbat emission of CFCs also
contributed significantly to the global warming pkem. As a consequence,

extensive research has been done to find the &iitglacement for CFCs.

Initial alternatives included some hydrochloroflacarbons, or HCFCs, which
are less harmful to the ozone layer, but still haxgmificant ODP and as well as
high GWP. As a result, the Parties to the MP adbptatrol measures under the
Copenhagen Amendment in 1992 to phase them ousaoskquently in 2007 to
accelerate this phase out under Decision XIX¥8hile many HCFCs are in the list
of controlled substances, only HCFC-22, HCFC -128FC -124, HCFC -141b,
HCFC -142b and HCFC -225ca/cb are consumed infaignt quantities. Lists of
HCFC substances controlled by the Montreal Protcauodl blends containing
HCFCs, including their ODP and GWP properties,gawen in Annex Il

2 Handbook of the Montreal Protocol" &dition (2009) http://www.unep.ch/ozone/Publications/MP_HandbodR{M
Handbook-2009.pdf
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Bulgaria started preparing for the ODS phase-ospeeting Annex A and B in
accordance with the requirements of the London Aim@amt in the early 1990’s. In
1995 the GEF approved the Bulgarian ODS phase-ajég and allocated 10.5
million USD to fund it. The project was successfulinplemented by April 30,
2000. Subsequently, Bulgaria was part of a regionathgiebromide phase out
project financed by the GEF and administered by BNd UNEP.

In preparation for EU membership and meeting th&o@ated accelerated
requirements for HCFC phase out, additional supfporh the Danish Government
was provided in 2003 under which an initial HCFCQatgy was developed
(Bulgarian HCFC Phase out Strategy, 2003)

As a part of the EU accession process, Bulgarisaapted the EU accelerated
ODS phase-out schedule in 2002, and since JaR00%, when Bulgaria has joined
the EU, Regulations (EC) 2037/2608nd 842/200% concerning the ODS and

certain fluorinated greenhouse gases have beemae.f

The EC Regulation concerning ODS is more ambitieusn than the 2007
control measures under the Montreal Protocol wegpect to phase-out schedules
for HCFCs. It also has provisions on HCFC contaympnoducts and equipment, use
of recovered, recycled and reclaimed HCFCs andagigk to control of F-gas
emissions generally as a climate change mitigatieasure. As a country formally
considered as one with an economy in transitiors tneates some particular
challenges in meeting what are effectively thecstst control measures on HCFC
and options for its replacement. Globally, HCFGs @sed in a number of industry

sectors, including refrigeration and air conditimni(AC), fire extinguishing, foams,

% “/mplementation Completion Report on GEF Bulgdbiaone Depleting Substance Phase Out Project, VBard
Report No. 20679, June 2000, “ http://www-
wds.worldbank.org/external/default/WDSContentSeM#SP/1B/2000/09/15/000094946 _00090205325563/Render
ed/PDF/multi_page.pdf

* GEF FSP #1305, “Initiating Early Phase Out of MéBromide Through Awareness Raising, Policy Depetent

and Demonstration/Training Activities, http://wwwfgnline.org/projectDetailsSQL.cfm?projlD=1305

® Regulation (EC) 2037/2000 of the European Parligraad Council of 29 June 2000 on substances #yet: the
ozone layer
® Regulation (EC) 842/2006 of the European Parligraed of the Council of 17 May 2006 on certain finated

greenhouse gases
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and solvents. However, the majority of HCFC constiomp occurs in the
refrigeration and air conditioning (RAC) with abd®8& percent of the usage. Foam
applications account for about 10 percent, as shavgure 1 (HCFC Task Force
2007).

Figure 1. HCFC Consumption by Sect@@DP-weighted; HCFC Task Force 2007)

Solvents/Other 2% __ Fire Protection <1%

The primary HCFCs in use in these sectors, as agllhe other sectors, are

shown in Table 1.

Table 1. Common HCFCs, their ODPs, and Global Sectorssef U

Sector

Substance ODP i i i

A Conditioning | Extinguishing | F0ams | Solvents
HCFC-22 0,055 X X
HCFC-123 0,02 X X
HCFC-124 0,022 X
HCFC-141b 0,11 X X
HCFC-142b 0,065 X X

HCFC-22 and HCFC-141b are the primary HCFCs usedarRAC and foams
sectors and as such, represent the majority (9¢epgr of HCFCs used; the
percentage of each HCFC as a portion of total aopsion is presented in Figure 2
(HCFC Task Force 2007). While HCFC-22 is the ppatiHCFC by volume, it
should be noted the ODP of HCFC-141b is twice ¢thdCFC-22, making the two

chemicals almost equivalent in terms of net emisgigpact. Conversely, HCFC-22
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has a substantially higher GWP making its climatgact the greatest by a

significant margin.

Figure 2. HCFC Consumption by Substar{€@DP-weighted; HCFC Task Force 2007)

HCFC-142b HCFC-123/124
2% -\ 1%

For the last decade HCFC-22 and blends mainly basddCFC-22 have been
the primary refrigerants used in the refrigerataond air-conditioning sectors. A
number of HCFC blends have also been used as drsgbistitutes for old CFC-12
designed equipment after the CFC phase out. HG&&lé which have been used
In various applications such as stand-alone reilipment, vending machines,
large supermarket systems, cold storage and redtiggk transport as well as in heat
pumps, unitary and other air conditioning equipmestude R-401A, R-401B, R-
402A, R-402B, R-408A, R-409A

The foam sector applications include HCFC-141b, BaKB2b and HCFC-22,
and main uses are domestic refrigeration, applaneanels, spray, pipe insulation

and block foams.

"TEAP RTOC Assessment, 2006,

http://ozone.unep.org/Assessment_Panels/TEAP/RERAIOC/rtoc_assessment_report06.pdf
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Table 2: GWPs of HCFCs and alternati

There is a variety of HCFC
alternatives that can be used in

IPCC Second| IPCC Fourth retrofitting of old equipment and in
Assessment | Assessment . . . .
Report (SAR) | Report (AR4) new equipment in refrigeration and
(IPCC 1996) | (IPCC 2007) . o . .
air conditioning. Technologies using
e - = = HFCs, hydrocarbons and carbon
HCFC-123 90 77 o _
——— = — dioxide have been commercially
HCEC-142b 1800 2310 available for many years and most
HFC-125 2800 3500 recently alternative involving methyl
HFC-134 1300 1430
a formate and HFOs have been
HFC-245fa NA 1030 _ _
HEC.365mic 860 o introduced. When using
HFC-404A 3280 3922 hydrocarbons, the main concerns are
HFC-407C 1526 1744 the safety issues which restrict their
HFC-410A 1725 2088 L : .
applications in larger systems in most
HFC-507C 3300 3986
HFO 1234-yf — parts of the world.
co2 1 1 A range of alternatives for
Ammonia <1 <1 HCFCs has been developed for the
Propane NA 3.3 . . . e .
E refrigeration, air-conditioning and
Butane NA 4
Pentane <25 (Source: FTOC2006) foam  sectors-  HFCs, natural
c-Pentane <25 (Source: FTOC2006) refrigerants (hydrocarbons, ammonia

and carbon dioxide). HFCs do have
significant global warming potentials (GWP) andistimportant to consider the
climate impact when selecting alternatives. Tables® the GWPs of the most

common HCFCs and their alternatives- HFCs, HFOraatdral refrigerants.

1.2 Study Approach and Methodology

The overall approach in this work was to seek atatgd data base on the usage
of HCFCs in the country through analysis of exgtinformation held by MOEW
and follow this up with direct contact through ava&y with various stakeholders.
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As a starting point for the survey, the data awédlat the MOEW for 2007 and
2008 has been summarised and analysed. This covepedied data on imports
(including inter-community deliveries) and expodsd registration data on holders
of HCFC (and F-gasses generally) in operationalpggent as required under EU
regulations in effect in Bulgaria. With respectite latter, since 2006, reporting of
the quantity of banked refrigerant (for organisasioor individuals owning or
operating equipment containing more than 3 kg.rihaded greenhouse gases)
became mandatory, and the first sets of data dlaila the MOEW are for 2007.

In accordance with Regulation (EC) No. 2037/2000sobstances that deplete
the ozone layer (in force since 2007), Clean Ait @ast amended in 2008) and the
Ordinance for the control and management of substathat deplete the ozone
layer (last amended in 2008):

* Importers/exporters of ODS report directly to th€ mith a copy to
MOEW.

« Users report annual information to the RIEWcluding: quantities
purchased (virgin, recycled, reclaimed), used estor

* Processing undertakings annual information to RIEW processed
guantities of ODS (recycled, reclaimed), sourc®DbfS, stored ODS

* RIEW summarize the information and send it to MOEW.

» Customs agency provides information on importeddebgal ODS as well
as on proved cases of illegal trade.

Based on this information and on industry intendgeand expert advice, the
critical user groups and individual users have bdentified.

The survey methodology included analysis of the 2G0CFC Phase-Out
Strategy, current legislation in the area of HCB@d F-gases, and thorough study,
systematization and analysis of data provided byrégional offices of the MOEW,
as well as discussions and interviews with expertbe field. As the primary data
appeared to be insufficient and not comprehensigepndary research, additional

8 Regional Inspectorate of Environment and WatereahMOEW
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interviews and company visits has been carriedmunprove the reliability of the
research and the relevance of the actions to lmem@ended.

Secondary research has been carried out usingugasimurces of information
such as company references and web-sites, indastociations and representatives
of regional inspectorates of the MOEW of RepublicBulgaria. As a result, a
number of potential users of HCFCs which have movided data to the regional
inspectorates of the MOEW had been identified, @rdpany visits were organized
to check and discuss the present situation andattteipated future plans and

actions for the phase-out of HCFCs in corresponelenth the country obligations.
In summary, the following lists the sources of im@tion used in the work:
Data provided by the Ministry of Environment and téfaof Republic of
Bulgaria;
Data from Industry associations;

Interviews with representatives of the regionalpexdorates of the
MoEW, suppliers and wholesalers of HCFC and HFCdpects and
equipment;

Surveys of major users of refrigeration, air-coiodiing and Foaming

installations;

On-site visits of major users

2.0 Survey Results

2.1 Institutional and Regulatory Framework

The overall legal basis for ODS phase out generatigt specifically HCFC
Phase out in Bulgaria are the international obigat assumed firstly as a Party to
the MP and most recently as a member of the EUgdid has ratified the Vienna
Convention and the Montreal Protocol in 1989. Thendon and Copenhagen
amendments were ratified in 1998, the Montreal alments- in 1999, and the
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Beijing amendments- in 2002. The country has cotajyl9ohased out CFCs, halons
(except some critical applications), tetrachlorrae#h and methyl chloroform
(except in laboratory and analytical application$lydrobromofluorocarbons
(HBFCs) and methyl bromide (MB).

The following outlines the phase out schedulesatikct by these obligations
which in the case of the MP are the acceleratedgbat schedule under the 2007

Decision XI1X/6 as illustrated in Table 3 below fown-Article 5 countries.

Table 3. Accelerated MP HCFC phase-out schedutess(anption)

Countries operating under Article 2 Regulation Y&0 2037/2000

reference (baseline) level: average of yeajf
1989: 2.8% of CFCs + 100% of HCFCs
consumed

freeze from January 1, 1996
minus 35% by January 1, 2004
minus 75% by January 1, 2010
minus 90% by January 1, 2015
phase-out by January 1, 2020

The MP HCFC phase-out schedule is based on consumiot 1989 which
constitutes the baseline against which reductioasreasured. Bulgaria imports all
ODS used in the country, and in this case

Consumption = Imports — Exports.

The baseline HCFC figure is calculated (in ODP Yassfollows:

Baseline HCFC = HCFC consumption (1989) + 2.8% oFC consumption (1989)

Bulgaria consumed in 1989 8.6 ODP tones HCFCs &1d.8 ODP tones
CFCs, giving a 1996 baseline HCFC consumption a8 &IDP tones.
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Table 6. MP HCFCs phase-out schedule for Bulgaria

The updated phase-out schedule for Bulgaria bas&2eaision XIX/6 is:

Allowed

Year Baseline | Reduction quantity
(ODP)

1996 1989 0% 81.8
2004 1989 35 % 53.2
201(¢ 198¢ 75% 20.5
201¢ 198¢ 90 % 8.2
202( 198¢ 99.5 % 0.4
203( 198¢ 100 %

The 2001 baseline is calculated as:

2001 Baseline HCFC= HCFC consumption (1989) + 2.@%CFC consumption (1989)
Bulgaria consumed in 1989 8.6 ODP tones HCFCs &id.8 ODP tones

CFCs, giving a 2001 baseline HCFC consumption a8 &DP tones.

Due to the country’'s EU accession (effective fromJan. 2007) and the preceding
negotiations, Bulgaria has adopted (in force froinJan. 2006) amccelerated
HCFC phase-out scheduléDecree 254/99) that corresponds to the EU phate-o

schedule:

Table 7. Bulgarian EU HCFC phase-out schedule

. . Allowed quantity

Year Basdline Reduction (ODP)
1996 1989 0% 81.8
2001 2001 0% 60.8
2002 2001 5% 57.8
2004 2001 29% 43.2
2006 2001 70 % 18.2
2008 2001 75 % 15.2
2010 2001 100 % -
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Figure 3 shows the MP and EU phase-out schedulepa@d to the actual
consumption of Bulgaria:

Figure 3. Bulgaria’s compliance with the MP and HOFC Phase out Schedule (ODP Tones)
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2.2 Policies and Regulations

Achievement of this phase-out schedule is basedthen adoption and
implementation of Regulation (EC) No 2037/2000 aor® depleting substanées
which controls the production, importation, exptda, placing on the market, use,
recovery, recycling, reclamation and destruction atif ODS and Commission
Decision 2005/134/EC which determines the mechafusrhe allocation of quotas
to producers and importers of HCFCs from 2003 @920

Regulation EC) No 2037/2000 replaced RegulatioitC) No 3093/94
concerning the ODS, in order to adapt the regulatiof the EU to the technical

° As the EC Legislation concerning the HCFCs ishimform of a Regulation and not a Directive, idiectly
applicable in each member country law. In this eeBsilgarian HCFC legislation completely coincidéth the EU

regulations.
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development and to the amendments of the MP for OBy tightening the
restrictions compared to RegulatioitQ) No 3093/94, RegulationEC) No
2037/2000 addressed the increased number of ogbossbstitution of ODS.

After a review of Regulation (EC) No 2037/2000, ethihas started at the end
of 2006, the European Commission presented a pabposl August 2008 which
recast and amended the current legislation, witn rabjectives-simplification of
the legislation in forceandreduction of unnecessary administrative burdenis
has also ensured the continued compliance of MerSihates with the MP, as
adjusted in 2007 under Decision X1X19/6.

Regulation (EC) No. 1005/2009 on substances thpletée the ozone layer,
which recasts and amends Regulation (EC) No 2080/2Bas been published in
the Official Journal of the EU on Oct. 31, 2009¢d amomes into force on 1 January
2010. The regulation removes obsolete provisiomsm@ncedures, e.g. on essential
and critical uses of ODSs and streamlines cerggonting obligations. As in the
case of Regulation (EC) No 2037/2000, Regulatio@)(Ho. 1005/2009 will have
legal force in Bulgaria.

The production phase-out of hydrochlorofluorocadhomas been brought
forward from 2025 to 2020 in line with the recemcsion under the Montreal
Protocol. Combined Nomenclature codes have beehdawn, which provides
detailed information for the content of the impdfexported substance. Different
codes have been created for the different groupsiie substances and mixtures. It
also introduces amendments to the current legsiatin facilitate enforcing and
preventing the illegal trade and use of ODSs andymts and equipment containing
or relying on those substances in the EU and tight®irrent provisions on the
recovery and destruction of ODSs contained in petedand equipment- ODS
banks.

Regulation (EC) No 1005/2009 also addresses thes mdlated to the use of
recycled HCFCs from Jan. 01, 2010, until 31 Decen#id4. RecycledHCFCs
may be used for the maintenance or servicing doftiexy equipment provided that

they have been recovered from such equipmentrmaag only be used by the
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undertaking which carried out the recovery as pait maintenance or servicing
or for which the recovery as part of maintenance servicing was carried out.
Recycled HCFCs may not be placed on the marketich means that they cannot
be supplied or made available to third personsiwithe Communityeither for
payment or free of charga~or example, the owner could use the recycled GiGF
RAC equipment at other sites they operate from thay cannot sell recycled
HCFC to a third party It is important to note that it is obligatory tr@mpanies
using recycled or reclaimed HCFCs for service ombeaance must keep records
of the suppliers of the reclaimed gases and theceswf the recycled gases they
have used. According to the E@e operator of refrigeration equipment can use
recovered HCFCs for its own installations, alsthdy are not located on the same site,
but that also the servicing company is entitleddtbect recovered material to use it for
equipment of another client. Only the handing deesinother servicing company or to
another third party not in the context of maintesear servicing would be excluded.

All ODS used in refrigeration and air conditionirgguipment must be
recovered during servicing and maintenance of eqeiy or prior to dismantling or
disposal of equipment. Recovered HCFCs can eitbelelstroyed or can be re-used
until 2015. Waste ODS must be disposed of in a manvhich does not harm
human health or damage the environment. It is plessinat some waste ODS may
be “special waste” and so subject to more stringaposal arrangements than most

other wastes. Special rules also apply to theionngnd export.

2.3 Institutional Capacity

In terms of institutional arrangements for implemagion of ODS phase out in
Bulgaria, the MOEW and its sixteen RIEW are thditnsons responsible for the
implementation and enforcement of the country poircenvironmental protection
and HCFC phase-out. The regional inspectorates\iRliave the obligation to:

» Control and verify the data reported by operatoid @awners concerning
the installed equipment;

» Check the proper execution and reporting of th& kests and system

Page 23 of 73



repairs;

* \Verify the proper training and certification of teucal staff doing
servicing and repair of ODS and F-gases contaieqgpment;

» Control the certification of companies servicingtallations containing
fluorinated greenhouse gases and ODS.

The RIEW are equipped with staff with appropriatei@tion to perform the
tasks, but ongoing training is necessary to keemtim pace with the changes in the
regulative framework and industry standards.

Other important stakeholders with strong influeocetrade with ODS are the
customs officersunder the authority of the National Customs AgeatiRepublic
of Bulgaria. Being an EU border country, Bulgarauld easily be used as an entry
point of illegal HCFC into the European market. Titiek for illegal import is
especially high concerning the borders with Turkeg Macedonia, both classified
as Article 5 countries by the MP.

Most ODS, including HCFCs, are odourless gasesqordss that boil at low
temperatures. But these characteristics do not dwedfpoms officers identify illegal
ODS, as ozone-friendly substitutes, such as HF@salao gases without scent and
or low boiling compounds. Furthermore, the chemiaahes of ODS and their non-
ODS counterparts may look very similar to an offi@hecking documentation, and
to make matters worse, these substances are offented or exported under trade
names only.

Combined Nomenclature codes have been laid dowminex |V of Regulation
(EC) No 1005/2009, which provide detailed inforroatifor the content of the
imported/exported substance. Different codes haanlrreated for the different
groups of pure substances and mixtures. Moreomnesiccordance with Regulation
(EC) No 1005/2009 the European Commission has pedpa list of CN codes of
goods that are ODS or that may contain or rely @5@nd therefore would fall
under Regulation (EC) 1005/2009. The document &inassist customs authorities

in identifying such goods.
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Until 31 December 2014, reclaimed hydrochloroflwanons may be placed
on the market and used for the maintenance orcsegviof existing equipment,
provided that the containés labelled with an indication that the substanceas
been reclaimed and with information on the batch mber and name and address
of the reclamation facility When reclaimed or recycled hydrochlorofluorocaido
are used for maintenance or servicing, élgeipment concerned shall be labelled
with an indication of the type of substance, itaumpity contained in the equipment
and the label elements set out in Annex | to Reguia(EC) No 1272/2008 for
substances or mixtures classified as Hazardouset®rone Layer.

Concerning the largest application of HCFCs- asrigefants in RAC
installations, measures have been taken to impleten EU Directives. In the
design process, only qualified members of the ClerabEngineers in Investment
Design have the right to design Refrigeration andAB installations, and this is
controlled in the subsequent approval process fltooal authorities issuing
construction permits. On the execution stage, ieddpnt companies, which exert
control on the construction of new plants or buiggh, are obliged to control the
Implementation of thebuilding codes and standardand the conformity of
materials and equipment with the EU directives esgllations, and request from
suppliers a “Declaration for Conformity” for eaclepe of material or equipment to
be installed. This makes the legal installatiomefv HCFC-containing equipment

impossible either in the design or execution phase.

2.4 Technical and Scientific Capacity

The country is generally well-resourced with teclahiand scientific capacity to
support ODS related activities such as techniahitng and the introduction of
alternatives. There are several universities (Teahtniversity- Sofia, University
of Food Technology- Plovdiv, and Technical UnivgrsVarna) and more than ten
technical schools which train engineers and tedcémscin refrigeration and air-

conditioning.
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University graduates can become members of the Gbamf Engineers in
Investment Design after gaining three years ofgesibnal experience. Designs and
projects are approved by the local authorities dnilyey are designed by members
of the Chamber of Engineers, which is certifiedtbg designer’s certificate and
personal seal. The section “HVAC and Refrigeratiohthe Bulgarian Chamber of
Engineers has had 890 members in 2009. Practitdadise are the people which
design all middle- and large scale refrigeratiord &fVAC installations in the
country. The Chamber of Engineers organizes regctamses and information
dissemination to keep its members informed of #itest changes in the national and
European regulations, technical achievements and gmactices.

As a next step of the design process, projectswraitted for approval by the
local authorities responsible for issuing constarcpermits. After the approval, the
actual execution of the project is controlled bgegpendent consulting companies,
which are responsible for the conformity betweesigie and execution and for the
control of the declarations of conformity of theugament with the European
Directives. In this sense, they are the ones tbatral what kind of equipment is

installed on site and the qualification and licengkthe installation companies.

Bulgarian Branch Chamber- Machine Building is thegamisation issuing
certificates to individuals and companies for maimng refrigerant installations
and in accordance withRegulation (EC) No 842/2006 and Regulation (EC) No
2037/2000.

There are five training centres prepared to orgat@shnician training in
accordance with Regulation (EC) No 303/2008. Theayetproved thateir training
programs cover the minimum requirements set oAnimexes to the Regulation (EC)
No 303/2008, as well as thdrey have the necessanaterial base to organise

practical trainings.

2.5 HCFC Consumption in Bulgaria

Bulgaria has dicensing systemfor the imports of HCFCs from non- EU
member states. Every company wishing to import HERGould apply for an
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import quota to the EC for the following year. Innfgs have to apply for an import
license to the EC, with a copy to the MOEW, andcgpehe quantity of ODS, the

countries involved in the transaction, what thenaical will be used for, etc.

Since 2007, no Bulgarian company has applied fangoort license, and there

is no non-EU origin HCFC supply in the country.

It is important to note that purchasing goods aeglises from EU suppliers has
not been treated as an import but ag@a-community delivery and companies do
not have to apply for a quota in this case. BulgafCustoms Agency reports to the
MOEW once a year (in March) for quantities importadd exported for the
preceding year. No Bulgarian company has applied @0 import quota in
2008/2009.

Bulgarian wholesalers purchase refrigerants exablysifrom other EU states.
They are obliged to declare these intra-communéiivdries to the MOEW of
Bulgaria under th@®©rdinance for the control and management of sulzsarthat
deplete the ozone layeReporting is done once a year, at end of Febrdarythe
preceding year. The major suppliers of HCFC-22g®rsl in Bulgaria are Helpman-
Bulgaria, Institute of Refrigeration, Prista Chiiprdtechnik, Frigosoos, SIAD,

Frigocommerce.

There is no production of HCFCs in Bulgaria. Expertimited to ship supply/
servicing marine refrigeration installations. Theseno other reported export of

HCFC or HCFC containing equipment from the country.
Table 8. Reported export of HCFCs and HFCs in 2008

R-22 R-134a
Export, [ODS kg] 2788,6 1610,0

“Consumption” is defined as the amount of contelEubstances produced,
minus the amount destroyed by technologies apprbydtie Parties and minus the
amount entirely used as feedstock in the manufactdrother chemicals. The

amount recycled and reused is not to be considesédroduction”.

Page 27 of 73



Consumption = (Production + Imports) — Exports.

In the case of Bulgaria, Production=0 and:

Consumption = Imports — Exports.

It is important to distinguish the term “import’oim country point of view and
from EU point of view. Import in Bulgaria in thestayears comes only from other
EU countries, and, viewed from EU perspectivesinot an import but an intra-
community delivery. (Before the Bulgaria's accessio the EU, as “import” was
considered every delivery outside the country, uditlg from the EU Member
States. Since Jan 1, 2007 all goods purchased dtbher EU Member States have
not been treated as an import but as an intra-contyndelivery).

The net consumption of HCFCs in Bulgaria (includingra-community
deliveries) in the period 1999-2008 is given in [Ea®.

Table 9: Net Consumption of HCFCs in Bulgaria (Ok2S)
1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

HCFC-22 | 102700 | 116200 | 76400 79260 | 115320 | 209944 | 179226 | 192113 | 90424 | 67170,4

HCFC-124 | 5860 2900 30 740 430 284 0 0 34 0
HCFC-
141b 6000 2400 16800 32105 19880 0 0 0 0 0
HCFC-
142b 430 0 0 0 230 76468 88271 881 20 0

* Small quantities of HCFC-124 and HCFC-142b hagerbimported in HCFC based blends

Until 2007, Bulgaria has regularly provided infotma on ODS consumption
to the Ozone Secretariat. From the beginning of72@8 an EU member, reporting

is done by the ECollectively for all EU member states

Table 10: Net Consumption of HCFCs in Bulgaria@BDP tones; Recorded by Ozone Secretariat
+ calculated for 2007 and 2008)

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

ODP tones 5.8 6.5 6.5 7.6 8.9 16.5 15.6 10.6 5.0* 3.7*

* Data based on data on intra-community deliveitiesy other EU member states

The main HCFC products historically used in Bulgas HCFC-22. HCFC-
141b and HCFC-142b have been used as blowing agentse production of
polyurethane and extruded polystyrene foams. HCEC-5 an HCFC retrofit

Page 28 of 73



refrigerant for CFC-114 in certain applicationsglsias centrifugal chillers. It is
also used in high ambient temperature cooling eptins such as overhead cranes.

The net consumption of HCFCs in the country hadirtstt steadily in the last
years, with the last remaining HCFC product witlbstantial consumption being
HCFCR-22. This would appear to be exclusively fee in refrigeration servicing.
The trend continues in 2008, with net consumptibHGFC-22 being 26% lower
than in 2007.

Figure 4. Net Consumption of HCFC-22 in Bulgaria92-2008 (ODS tones)
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More information on consumption of pure HCFC or HEZ€ontaining mixtures
in Bulgaria in 2007 and 2008 is given in Table 11.

Table 11: Consumption of HCFCs in Bulgaria, 200020

2007 | 2008 2007 | 2008 2007 | 2008 2007 2004
MP-66 HP 80 (HCFC402A) HCFC-409A
HCFC-22 HCFC-22/HFC-152a/HCFC-124 HFC-125/ HCFC-22/ R-290 HCFC-22/HCFC-124/HCFC-142b
61/11/28 60/38/2 60/25/15
Qant't)[’kg‘i HCFC. | 805610 696244 0.0 60,0 11000  880,0 1360 0.0

From the information provided in Table 12 we caawvdithe conclusion that
HCFCs are less than 30% of the total refrigeramade in Bulgaria. The quantity
of HCFC-22 (66.8 MT) is used for servicing existiaguipment, and has to be
covered by recycled/reclaimed refrigerant from 26a®&ards. While nominally this
represents a best current estimate for the cudeamand for HCFCs it is also likely
conservative given additional decline in deman@009 and also the potential for
some reported imports to have been banked forllegglly in servicing HCFC-22
installations after the ban of use virgin HCFCha tountry from Jan 01, 2010.

Table 12: Consumption of HCFC and HFC RefrigeramBulgaria in kg, 2008

R-22 R-402a | R-406A | R-134a R-404A | R-407A | R-407C R-410A | R-422D | R-413A | R-152A | R-507A | R-507C
Import, [kg] 69624,4 | 880,0 0,0 79 458,9 | 56 166,4 0,0 12109,4 | 15489,5 | 3420,0 | 680,0 31,0 1458,0 0,0
Export, [kg] 2788,6 0,0 0,0 1610,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
Net Consumption,
[kl P ’ 66 835,8 | 880,0 0,0 77 848,9 | 56 166,4 0,0 12109,4 | 15489,5 | 3420,0 | 680,0 31,0 1458,0 0,0

Based on the above, 2008 HCFC consumption in Blalgaas approximately
3.74 ODP which is 4.6% of its 1989 MP base linés NP phase out schedule
requirement for 2010 and 2015 respectively are 26% 10% so under the MP the
country is substantively in compliance and well aatved in terms of the overall
MP phase out objectives for non-Article 5 countrigdowever, the country does
have challenges respecting compliance with the Hlds@ out schedule. As
discussed in the next section, this is largely @ased with the supply of recycled
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HCFC-22 to meet the residual servicing demandliapersist between 2010 and
2015.

2.6 Recycling/ Recovery/ Reclaim

The legal limitation on only using recycled HCFG®athe end of 2009 posses
a significant issue. No company was offering nectel HCFC-22 in December
2009, only 4 weeks before the ban of use of viEFCs. The only opportunity to
get reclaimed material is to provide recovered netéo the reclamation facility
and to pay for the service. This process would itably lead to business
interruptions of the refrigerant equipment usersictvhstill run HCFC-charged
installations, or they will have to perform urgeetrofits with drop-in substitutes.

It is important to note that use of recycled HCHEsriskier than use of
reclaimed HCFCs due to reclaimed material beingoegssed to a specified quality
suitable for use in RAC systems, whereas recyclemtemal might contain
contaminants that could impair the performance afeftigeration plant. As a
general rule it is worth spending a bit more to ggtovered refrigerant properly
reprocessed into reclaimed fluid (F-Gas Suppomrination Sheet RAC 8 —R-22
Phase-out: The EC Ozone Regulation Legislative Wpdad Strategies for HCFC
Phase-out)

Table 13. Definitions: Recovered, recycled or riactad ODS°

Recovery | the collection and the storage of controlled sutzsta from products and
equipment or containers during maintenance or cexyior before
disposal,

Recycling | Re-use of a recovered ozone-depleting substaniosvioh a basic cleaning
process (such as filtering and drying; for refrayes, recycling normally
involves recharge back into equipment; it oftenunsn-site)
Reclamation reprocessing of a recovered controlled substanoedier to meet the
equivalent performance of a virgin substance, ko account its
intendeduse (through mechanisms such as filtedirygng, distillation and
chemical treatment in order to restore the substéma specified standard
of performance. Often involves processing off-ait@ central facility)

10 REGULATION (EC) No 1005/2009 OF THE EUROPEAN PARINENT AND OF THE COUNCIL
of 16 September 2009 on substances that depletezte layer
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The reported quantity of HCFCs reclaimed in Bulgami 2008 is less than 2000
kg.(1500 kg. reclaimed and 500 kg. recycled mabeaiad only two operators have
provided data for the reclaimed/recycled quantitiles largest being the Institute of

Refrigeration in Sofia with 1500 kg of reclaimedterzal.

There are two reclamation facilities in the countope in Sofia (Institute of
Refrigeration), and one in Varna (Cool Star Ltand 30 recycling units. Both of
the reclamation facilities have capacity of 80 kajrigerant per shift, which results
in annual capacity of 36.8 tones in single shifl &@3.6 tones in two-shift operation,

which is enough to cover the country’s forecastechand.

The country is relatively well equipped with reckaion capacity compared to
most of the other EU member states, but the amofurgclaimed refrigerant is low
(see Table 14), and only the Institute of Refrigerahas performed refrigerant

reclamation in the last seven years.

Table 14. HCFC-22 collected for Reclamation in Buig (Non- ODP weighted)
2003 | 2004 | 2005| 2006 2007 2004 %SS??

Quantity, [Kg] 100 150 200 250 350 1500 1800

Even though the country has favourable reclaimastfucture with two
facilities (one of them located in the west of twintry and one in the east, with
greatest distance from service to facility less1tB&0 km), reclamation continues to

be low due to a number of reasons such as codtaekdf awareness.

The total cosfor reclaimed refrigerant (= reclamation+ costs lmistics and
handling) at the last quarter of 2009 were comgarttbthe cost of virgin material.

The anticipated increase in price of recycled mauthimed refrigerant after 01
Jan. 2010 and the fact that it will be the onleiadative to continue operating not
retrofitted facilities will contribute to the inaee of the attractiveness of
reclamation. In addition to the likely improvement the economic viability of
recovered/recycled and reclaimed refrigerant, msireg awareness and regulatory
enforcement will be required to promote its utiliaa. This will include increasing
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the awareness of technicians and installation osvremd operators to the
responsible handling of HCFCs and making stakemmslde/are of the location of
recycling and reclamation facilities. Similarly, rist control and legislation
enforcement should be in place, in order to assongpliance with the regulations
concerning maintenance, recovery, recycling/ reateon and disposal of HCFC
and HFC refrigerants. Although awareness levelsheflegislation are high, the
relative low level of registration of banks of HC§Goted above suggests that this

has not been coupled with a sense of urgency torem®mpliance.

Hundreds of HVAC installations will need to be seed regularly in order to
ensure compliance by 2010. For companies thatedieint on refrigerationdelayed
action — or inaction - can pose a threat to busiseshe large number of remaining
HCFC banks means that as more and more businesgms to react to the
legislative imperatives in the run-up to 2010, &éerill be a significant strain on
contractor services. Furthermore, manufacturerseapected to scale down their
production of HCFCs from mid-2009. These twin fastdhreaten to create a

bottleneck, incurring costs for businesses thaiyd#leir response.

A number of HCFC users intend to wait for the banrecycled HCFCs to be
introduced in 2015, in the belief that there wil & sufficient supply of reclaimed
HCFC-22. However, given the high cost of the reiegclor reclamation process,
current projections place the availability of reegcor reclaimed HCFC-22 anly
15% of the amount needed to service remaining ifisteons using HCFCs in the
EU ™.

There are many companies engaged in end-of-lifgods of RAC equipment
but is just one company oriented to the collectainHCFCs and subsequent
transportation for destruction- Balbok Engineerihlgeir license has been granted a

few months ago, and their collection site will meaperation from March 2010.

.g years after introduction of legislation, and lwdnly 17 months left before ban, study shows G5y of
cooling installationsstill use HCFC gases” DuPont News Release FLCH-BOB29, Oct. 2008
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There are no refrigerant destruction installationghe country. The company will
collect and export the refrigerants for destructionother EU Member states
(Western Europe presumably, as importing hazardeaste for destruction is
prohibited in Romania, which hosts the incineratearest to Bulgaria), and the
transportation costs will added to the destructomsts. Precise calculations of
destruction costs are still not available, but pnegbly they will be in the range of 3
to 5 EUR/kg. Additional 1-1.5 EUR/kg will be the stoof transportation to the
destruction facility, which will result in costs teeen 4 and 6.5 EUR/kg for users,

which from the perspective of the business wilcbasidered very costly.

In the future, monitoring of the use and amountsHE&FC retained for
destruction should be achieved through expandeglkamce with EU regulations,
namely:

» Enterprises operating equipment containing a falidrge of 3 kg or more shall
keep a record of the quantity and type of substaecevered and added, and of
the company and technician which performed the teaance or servicing.

» Enterprises using reclaimed or recycled HCFC fointeaance or servicing
shall keep a record of the undertakings that haympleed reclaimed HCFC

and/or the source of recycled one.
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2.7 Review of HCFC and Alternative Consumption by Sector

2.7.1 Foams Sector

The PU sector in Bulgaria is not well developedefEhis one manufacturer of
automobile, truck and forklift seats, two small m&acturers of foamed (insulated)
district heating pipes and several small manufacsuof PU panels and doors.
There are no system-houses operating in Bulgaria.

The mainpolyurethane (PU)sectors using refrigerants as foaming agents are
rigid insulating foam production and flexible intag skin foams. Hydrocarbons
(HC) are often used as an option to HFCs and HCfeCgolyurethane foam
applications. HCs are not suitable for small andlim® installations due to the
significant safety requirements. Water is alsorofised in certain application, as
well as HFCs (HFC- 245fa and HFC- 365mfc).

The recent legislative changes in construction deslgn has led to increased
demand for XPS (extruded polystyrene) foams. Ewnperoducers usually use
HFCs (HFC-152a), COand/or water instead of HCFC, which is also teadrin
Bulgaria. The largest producer in the country isr&n Bulgaria, which produces
XPS boards using HFC-152a and HFC-134a as blowmgnta. Several new
manufacturing plants have been commissioned ircthumtry in 2006-2008, all of
which use HFCs or natural blowing agents. Thermitegal (reported) HCFC foam
use in the country due to the ban on its use inuf@turing in the EU.

In sandwich panel production, there are a few nkwyeps in this industry, and
a number of existing ones have abandoned it. Metdulgaria (subsidiary of
Metecno- Spain) has opened a factory in Pleven,TaetinoPanel has established a
new production plant near Sofia. Both factoriesusiag up-to-date equipment and

natural blowing agents (Pentane).

There is significant number of manufacturers ofewdteaters in Bulgaria, but
only a few of them use PU foam for the insulatioh tike vessels. Smaller
companies use mineral wool and other hand-appliedygts, and larger ones use

automated, high-capacity foaming lines.
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There are a few companies which offer equipmentcrainicals for spraying
of polyurethanes. All of them use pre-fabricatedtesmns (polyol/ foaming agent
mixture and isocyanate). They import most of th&tares from other EU member
states (Netherlands, Italy, Spain) and use F-g§€%245fa and HFC-365mfc as
foaming agents. The largest players in the industeyPluimers Insulation- Varna,

Futura Construction Polymers- Sofia, A&G Invest.LtdSofia.

Table 15. Major Foam applications in Bulgaria

Company Industry Blowing agent
Liebherr Husgeraete Marica Domestic appliances Peritane
Fibran Bulgaria XPS panels HFC-152¢ HFC-134¢
Metecno Bulgari Sandwicl panel: n-Pentan
Technopanel Sandwich panels Pentane

Eldom Invest

Water heaters

HFC-365/227
(converted from HCFC-
141b)

TESY Water heate CQ; (wate))

Install Engineerin Pre-insulated pipe CQO; (wate))

AVKO Pre-insulated pipes CQO;, (water)

Dilovix Pre-insulated pipes HFC-365mfc

A&G Invest Buﬂc_ilng_ insulation  (spray HEC
applications)

Futura Construction Polymers Buﬂc_ilng_ insulation  (spray HFC
applications)

Pluimers Insulation Bwldmg_ insulation  (spray HFC
applications)

Cool Star Refrigerated displays CO; (water)

Climat- Incom, Sofia Refrigerated displays c- Pentan

2.7.2 Refrigeration and Air Conditioning Sector End Use

The majority of HCFC and alternative end use indbentry is incommercial
refrigeration, both in direct and air conditioning applicatiorihe predominant
refrigerants used are now HFCs, primarily HFC-18dd HFC-404a. There is also
growing number of refrigerated transport applicasiomainly road transportation
vehicles. Main operators are the ice-cream and pridikducers as well as suppliers
of frozen fruits and vegetables. Third- party loigig3PL) companies are still not
significant players in the market, but we can expeaitire growth of their activities
in the country due to the trends of consolidatidnretailers and the need for
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efficiency improvements in the supply chain. Thejanity of applications use
HFCs although some HCFC-22 is also used.

The industrial sectorhas experienced steady growth in the last deqzatdy
due to the financing opportunities from the EU fsirahd partly due to the high
demand in food processing and general industrynifssgnt refrigeration capacity
has been installed throughout the country, mogtwith origin from the EU, which
has resulted in the significant increase of thengtyaof modern, energy-efficient
and environmentally friendly equipment. The mosiownly used refrigerants in
small and medium-sized industrial refrigeration ipqment are HFCs, and in large

refrigeration systems ammonia is widely applied.

For chillers with reciprocating, screw and scrolingressors, used in air-
conditioning and technological cooling applicatioRrECFC-22 has been succeeded
by HCFC-134a or HCFC-410a, and HCFC-407C has samstibeen used as a
transition refrigerant. Main applications of largeale air conditioning equipment
can be found in the hotel sector, shopping malts @ngress centres and meeting
halls. There are also a few factories which havenlar-conditioned, but they are
more an exception than a rule. Chillers are alsenafised for technological cooling
in applications such as injection moulding, exwuasietc. Overall in the industrial
sector, there is still significant number of inEabns using HCFC-22, especially

ones installed more than five years ago.

Concerning the smaller hotels, the standard theee the split-type air-
conditioners, which contain small quantity of rgérant. There is a substantial
proportion of HCFC- charged units there, as in prement the items significant
priority has been paid to purchase price and alargportion of these units were
imported from China and Turkey in the last year®f@the ban of the import of
HCFC equipment in Bulgaria.

Given the substantial amount (approx. 102 MT) ¢iested stockpiled HCFC-
22 in small split-type and window air-conditionanst subject to the reporting
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requirements and by anticipated leakage rate ¢fol¥he service demand only for
this group of products will exceed 15 MT in eachhs next five years.

Table 16. Small A/C HCFC applications

No of small | Percentage of Average Total Average Total annual
split system HCFC HCFC-22 quantity of | annual leakage service demand
AIC systems Charge, HCFC-22 in rate (k]
[kg] small split
type A/C,
[ka]
380 00( 34 0.8 103 36( 0.15 15 50¢

2.7.3 Refrigerated Equipment Manufacturing

The market of domestic refrigerators and freezemBulgaria is about 200 000
units per year. The majority of them use R-600a-Bstane) as a refrigerant, and a
smaller part uses R134a. Most of the units are rteddrom the EU or Turkey. The
import of second-hand refrigerators, which was vpopular a decade ago, is

negligible nowadays.

The industrial production of domestic refrigerator8ulgaria is about 600 000
units per year, all of them using R-600a as ageféant and a mixture of cyclo- and

Iso- Butane as a foaming agent.

Energy efficiency labeling is obligatory, and agesult of the increase of
electricity prices and intense publicity of issuekted to the energy efficiency of

home appliances, customers have started lookinkidier-rated products.

Table 17. Domestic refrigeration appliances martufaty in Bulgaria
Blowing Agen Refrigerant

Liebherr Hausgeraete Marical c/i Pentane i-ButaneéQ@a)

In commercial refrigeration, Bulgaria has experghaapid growth of the
supermarkets in the last five years, which resulitedincreased refrigeration
capacity as well. Major European retailers haverexk the Bulgarian market and
have installed new equipment, operating exclusivelyh HFC refrigerants.
However, as a whole, the retail market is stillwgagmented, with a significant
proportion of small, family-run outlets, and oldenefficient refrigeration
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equipment. As a consequence of the new investnieritee sectors, smaller shop
owners are forced to improve the customer appehb#ractiveness of their shops.

Table 18. Small commercial refrigeration applicatian Bulgaria

No of small | Percentage of  Average Total Average Total annual
refrigeration HCFC HCFC-22 quantity of | annual leakage service demand
units systems Charge, HCFC-22 in rate [kg] HCFC-22
(< 3kg [kg] small split
refrigerant type A/C,
charge) [ka]
80 000 15 1.8 21 600 0.18 3 888

This sector saw the import of significant quansitad second-hand equipment,
mainly using HCFCs, but this has largely been elated. Most of the old HCFC
equipment is expected to be replaced in the nextylars, and HCFC-22 service
demand for this type of equipment will likely dexdi rapidly. Currently, all new
equipment is HFC based, including that suppliedneyfive national manufacturers
(Table 19) As yet, Hydrocarbons and {@stallations are practically not present in

the country.

Table 19. Manufacturers of small commercial refiagi@n applications in Bulgaria

Products Blowing Agent Refrigerant
Climat- Incom, Sofia Displays c-Pentane HFCs
CoolStar, Varna, tel: H20 HFCs
Brist-HM c-Pentane HFCs
Fai Service Displays - HFC
NAGI- Krichim, tel: 03145/ Displays HFC
4059

2.7.4 Refrigeration Servicing Sub-Sector

The refrigeration servicing sub-sector is highlgpdirsed, dominated by small,
local players. There are a few large companies andrge number of small

companies with less than 5 employees.

There are about 1000 certified technicians (datiatga on 01 Dec. 2009) and
70 licensed refrigeration service companies in Bu&y The actual number of

refrigeration service technicians and companidsgker, but a part of them service
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only low refrigerant charge RAC units and instadlas (with refrigerant charge less
than 3 kg./6 kg. in hermetically sealed system3)nadly used by households or
small business where the awareness for the regu$ain the field is lower and

there is no obligation for performing regular check

This group of stakeholders will be particularly ionfant for the successful
HCFC phase out. Technicians and companies who elledrained and understand
the environmental impact of their actions and argiect to penalties due to non-
compliance with national or EU legislation are gpito be less susceptible to be
involved in illegal trade of virgin HCFCs after Qanuary 2010, and will be able to
influence equipment operators to retrofit their HHnstallations in an

environmentally acceptable refrigerants.

Stricter enforcement of the regulation could imgraeporting and traceability
of refrigerant supply chain within the country agdarantee that no ODS or
greenhouse gases are released in the atmosphei® thmufficient qualification
and awareness of technicians or unavailabilitypefcgalised tools. This would force
technicians who want to stay in business to goaiming and get certified, and will
help to improve the quality of data received by #maual reporting of quantity of

refrigerants used.

2.7.5 Other Sectors

Fire protection equipmentis the most common application of halons in
industry. Halons, except the ones used in crit@gplications (Annex VIlof
Regulation (EC) No 2037/20Dpthave been phased out in 2006-2007 in accordance
with European Regulation (EC) No 2037/2000. Theohslhave been properly
collected and stored, and the MOEW has grantedemde to a firm which will
collect the quantities from the places where thayehbeen stored, and will

transport them out of the country for disposalesuse.

There are no reportemblventapplications involving HCFCs in Bulgaria.
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2.8 Summary and Conclusions

The HCFC refrigerants in Bulgaria remain in usempauiily in the food
preparation and distribution chain (cooling, freegicold storage, transportation
and retail), air-conditioning and technological lmog in industrial sectors such as
processing of plastics. There is no production &H&-containing products in the
country. Despite the fact that most of the subsansed in industrial refrigeration
are HFCs and Nkl there are still substantial banks of HCFCs, prilyan HCFC-

22 containing refrigerated equipment which is iei@ion in the country.

The only demand for HCFCs is in servicing existingtallations. There are no

legal applications in other potential areas such f@mms, aerosols, or fire

extinguishing.
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3.0 Survey Results

Analysis

3.1 Trends and Demand Forecast

A summary of the data for refrigerant banks rembttethe RIEW for 2008
(Annex VII) is provided in Table 20.

Table 20: HCFC and HFC usage in refrigeration itgBria (refrigerant banks), 2008

DOt

to

HCFC, [kg] |HFC, [kg] | Remarks

Commercial refrigeration 28 035 5377543 780 kg. NH reported despite it is n
required by Regulation (EC) No 842/2006. The
actual quantity NK in large refrigeration
installations is much largt

Industrial refrigeration 1084 1 002| Very low quantity reported, perhaps due
lack of awareness

Refrigerated Transport 188 233| Reporting is voluntary, not required
Regulation (EC) No 842/2006.

AC and HP 17 149 21674

TOTAL: 46 456 76 684

HCFC consumption in Bulgaria in 2008 was 66.8 MBdzh on import and

export reporting. All suppliers are companies wirdditions and reputation in this

business, and they are aware of their obligatiansldclare the substances and

guantities they have traded. As a consequenceativedy high level of confidence

can be placed in these “top down” derived estimdtesvever, as the products go

down the supply chain to smaller wholesalers, sessiand users, their awareness

and knowledge of the obligations they have decssabence a relatively low

compliance rate for declaration of refrigerant @séganks).

The “bottom up” survey results based on analysiaraf supplemental survey

investigation of end users of refrigeration and AGuipment shows that a much

lower consumption exists. An evidence to suppoi$ iB the low quantity of

reported banked HCFC in existing equipment: 46.5&8Tsummarized in Table 20

and elaborated in the summary tables in Annex VII.

Assuming a 15% leakage annually, this would meamuaihconsumption of 7.0

MT for servicing the equipment. To this number wewd add the anticipated

service demand for small A/C installations (15.5)Mand for small commercial
applications (3.9 MT), which results in 26.4 MT HCFC-22 for servicing. This
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covers less than 40 per cent of the 66.8 MT of H@RCconsumption in the
country (based on calculating import-export). Acltog to estimates, the annual
demand for HCFC-22 for servicing the existing itlateons in 2009 is about 42
ODS tones (2.3 ODP tones).

Table 21: HCFC-22 Servicing Demand Forecast fogBiid, 2009-2015

2009 2010 2011 2012 2013 2014 2015
42.0 37.0 32.5 28.6 25.2 22.2 195

Servicing demand (OD
tones)

As most of the HCFC-containing equipment in the ntou is commercial
refrigeration and small A/C equipment, both of whigave shorter lifetime than
industrial equipment, it is very likely that it wibe possible to accelerate this phase
out scenario by effective enforcement and encoogagsers to develop refrigerant
management plans and apply for funding by availareironmental or energy

efficiency programs.

It should also be noted that the current importedasstimated consumption
may be inflated by stockpiling of virgin HCFCs fase after the ban of virgin
HCFCs in Jan. 2010. Further analysis of 2009 ingpshould be undertaken to

evaluate the magnitude of this.

3.2 Availability of reclaimed HCFCs

European manufacturers began reducing the producfidtHCFC refrigerants
and distributors have reduced the stock in thgapbsuchains in 2009. Contrary to
the logic of possible scarcity and price increasgin HCFC-22 had been widely
available on the market until the very end of 200Bhout any signs of scarcity or

insufficient supply.

In theory, only reclaimed HCFC-22 will be legallyaable in commercial
guantities after 01 January 2010. However, theee rar reliable figures on the
amount of reclaimed material that will be availaiigractice. This will depend on
the number of conversions carried out, and thetyusf product returned.

According to estimates, the supply of reclaimedF@8 will cover not more than
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15% of the demand for servicing. This is likelydause the cost of HCFC-22 to
escalate. As there are expectations that thereigndicant quantities of HCFCs
(HCFC-22) banked by smaller wholesalers and sesyite shift of its price will be

gradual and will grow with time.

As refrigerant prices rise in future, reclaimindrigerants will become more
financially attractive. This likely will result imeclaimers offering incentives for
recovered refrigerant. This should prompt firms #ralr contractors to handle their
used HCFC-22 more carefully, such as monitoring @mdkly stopping leaks and

instituting other responsible use measures.

3.3 Prices

Historical data for virgin HCFC-22 (EUR without VATprices is given in
Figure 5.

Figure 5. Virgin HCFC-22 Price in Bulgaria (EURQQGD-2009
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According to data provided from refrigerant wholess, the market price of
HCFC-22 has been stable in the last year (20020 £UR/kg without VAT.
Despite expectations for price increase, therebleas no increase in its price in the

last months of its legal usage. This could be daulse fact that the price increase
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has been consumed at the beginning of 2009, wHagemant manufacturers have
increased their prices with 15-20%.

3.4 Technology Options

It is apparent that reliance on reclaimed HCFC<L2 wvery risky strategy for
businesses, not only because the quantity of redfrelclaimed will not be enough
to meet demand, but also due to the potential &rable quality of refrigerant

which is likely to cause technical problems andnelvesiness interruptions.

In any event, all HCFC-22 plants effectively sholdd converted in the
short/medium term (less than 5 years) due to thbility to be serviced after the
ban of recycled/reclaimed HCFCs in 2015.In thisiadibn end users have the

following alternatives:

1. Convert existing equipment to operate with a "fatréiFC refrigerant.

2. Replace existing equipment and move to a naturfiigezant or HFC
refrigerants.

3. Continue operating the existing HCFC-22 facilityribg the risk of
refrigerant shortages, variable quality of refreggrand uncontrollable cost

increase.

The best decision for each installation dependa aamber of factors such as
the age, working life, general condition, operatiogsts, refrigerant used and

application of the equipment.

Conversion costs will also vary widely, depending system, application,
design and other application specific consideratidnut new, tighter systems can
help offset refrigerant investment costs througtuoed servicing needs in the long
term. In addition to capital costs, other costs bl incurred due to the need to shut
down facilities during retrofit/replacement. Chasgdn expected energy
consumption (operating expenses) and long-termremwviental and safety issues
have to be considered and cost/benefit analysigchbe carried out to choose the

most appropriate option. While HFCs have a highe&fRs than natural refrigerants,
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new systems are generally more energy-efficientlaaki-tight than older systems

currently in use, and the environmental impact tayositive.

Early switch-over to non-ODS refrigerants will barficularly attractive in
terms of economic and environmental benefits igdarefrigeration systems or

installations with high leak rates (exceeding 20G%ually).
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3.5 Environmental Impact

With respect to the existing bank of HCFC equipmentiironmental impacts
are minimized by containing and using refrigeramgsponsibly - that is, by
recovering, recycling, and reclaiming, and by redgdeaks. This reduces both the
ozone depletion and global warming consequences efosting HFC based
equipment as well as any cases where HFCs arefasedtrofit or replacement.
With proper servicing, systems using HCFC or HH@gerants will minimize their
Impact on the environment. System leaks can not bafm the environment, but
also result in increased maintenance costs, andirigp or replacing systems

because of leaks is an economically feasible option

An important thing an installation operator/ownanado for the environment is
to select a reputable service company which isnsed to perform refrigeration
installations service and that employs techniciart® are certified to handle
refrigerants in accordance with Regulation (EC) 8@3/2008, concerning the
minimum requirements and the conditions for mutwatognition for the
certification of companies and personnel. Cedifmn is granted by the Bulgarian
Branch Chamber- Machine- Building and certifiesttifze EU-wide minimum
training and equipment availability requirementsdafely handling refrigerants are

met and releases of ozone-depleting chemicalsiatitmosphere will be minimised.

Given the ban of virgin HCFCs in 2010 and the r@sglincreased economic
and operational risks of running HCFC containingtegns, owners should start
looking for feasible alternatives. In this regaehd users should examine the
viability of using natural refrigerant systems whecommercially available,
recognizing both the environmental impact and {ikehger term future restriction
of HFC use. Similarly new, energy-efficient systecas result in cost savings due
to lower energy and maintenance costs and bringamaental benefits compared

to the older technology systems.
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3.6 Compliance Analysis

Bulgaria has successfully moved from a traditiofgicle 2 Country with an
Economy in Transition (CEIT) in terms of ODS phask to one that is advanced in
terms of meeting MP obligations as defined by thP kkcelerated phase out
requirements, but still has issues associated é¥th regime that the country may
need assistance to address.

In comparative terms globally, the country’s conption of HCFCs is at a
level equivalent to 5% of its MP baseline, whichwsll within the 25% level
required in 2010 and the 10% level in 2015. Thikesait a leading Article 2
country in terms of MP compliance and very liketynave fully phased out HCFCs
before 2020.

There are no significant manufacturing sector issassociated with HCFC
consumption in the country. The current estimatée8 consumption (67 MT
ODS in 2008) is exclusively used in the refrigematiservicing sector for the
decreasing inventory of HCFC equipment (currentkbainrefrigerant inventory of
identified equipment is 25% HCFC by volume) whiefiects a reasonably modern
refrigeration sector. The country does not havddal with the major issue facing
most countries- namely the large quantity of re&yi new HCFC equipment that
countries grow, hence expanding instead of contig¢iCFC demand.

A substantial part of HCFC banks are in the si&ll sector, with refrigerant
charges less than 3 kg., which are not subje&gorting regulations.

In terms of reporting coverage, the current systeiended to monitor HCFC
and more broadly F-gases use has not yet achievetfextive coverage level. The
results indicate that coverage is not more tha®4d herefore, the actual detailed
understanding of where HCFCs are used, what isghece demand, and how long
it may be sustained, is limited. This is attribuéalo limitations in regulatory
enforcement capacity and general low awarenes$®efréporting obligations by
users.

Recognizing that sustaining HCFC supply needs @5 will be dependent

on recycled and reclaimed HCFC, current levelseofaim are very low and will
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not be able to meet demand. This may result intanbal price surge and create
motivation for illegal import of virgin HCFC fromaighbour countries.

The requirements for certification of servicing heians and regulation
(licensing) of enterprises undertaking servicingehaot extended beyond larger
firms leaving a significant part of the sector @splly technicians servicing small
RAC installations) not adequately covered and aiagant risk of poor practice
and illegal use of HCFCs.

Limitations exist in the capacity of custom' authes to adequately control the
import of both HCFCs and HCFC containing equipmexist which given direct
border access to Article 5 countries where HCFCB wmain both readily
available and cheap, this creates a significaktafsillegal trade into the country
and EU generally, particularly from bordering nod-Ecountries such as
Macedonia, Turkey and Serbia.

There is an absence of infrastructure to capttmee &nd dispose of waste ODS
which will increase in volume. There is a needdbteast a secure storage option,

likely subsidized by government to prevent geneealting.

3.7 Summary and Conclusions

Members of the EU (including Bulgaria), working agreement with the
measures taken by the MP to protect the ozone lagened the use of HCFCs,
including the use of equipment requiring theseigefants. While the use of virgin
HCFC to service refrigeration and air-conditioniaguipment has been permitted
up to the end of 2009, from the 1st January 20dgirvHCFC used for RAC will be

illegal, even if it was obtained before the baredat

The EU regulations and legislation concerning thieé de already in force in
Bulgaria. Consumption of HCFC is declining, but s8sll quite substantial
compared to the reported HCFC-containing equipnetiie country. This means
that the reporting and data collection still does nover the majority of the
refrigerant users. Measures should be taken teaser the awareness of businesses

for the reporting obligations they have to the RIEBWI make the data base of bank
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refrigerants much more comprehensive. This wilhbeessary if the rapid phase out
of HCFC use is to occur by 2015 and in the longanteffective controls on HFCs

are to be implemented.

Despite the fact that recycling and reclamatiorilitees are already available in
the country, recycling/reclamation rate is very lolhis raises the question how
efficient will be the enforcement of the ban of wdevirgin HCFCs, which will be
in place from the beginning of 2010. It is veryelik that some services and users
will continue using virgin material which is bankad the country, possibly
mislabelling it as reclaimed one, or which is ibdlg imported. For this reason it
will be critical RIEW inspectors to control the oeds of recycled/reclaimed

refrigerant and verify the sources of these gases.

Inspectors of RIEW should work actively to enfortee regulations by
controlling the recycled/reclaimed material supphain and identify higher risk

wholesalers and services.

Customs officers should be trained in order to bk do identify potential
smuggling channels from non-EU neighbour statess Té particularly critical
recognizing that there will be a substantial demdaod illegal HCFCs, and
particularly HCFC-22 after 01 Jan. 2010 and thawilt be readily available at

relatively low prices in neighbouring Article 5 qutues.

While for large industrial companies it will be easand cost-effective to
implement and finance HCFC-22 phase-out plans, HE@&Gand will be driven by
small AC installations and small commercial refraged equipment owners. Small
RAC equipment owners are not covered by the stdieémsing and reporting

system, and are expected to be the major usdegailHCFCs.

That is why it is critical to increase the awarenetthe broader public for the
environmental problems and the ban on virgin HCFl@s.case of escalating
reclaimed HCFC costs and the taking into accoust l[dwer price and higher
energy efficiency of the new equipment, replacimg old equipment will be a cost-

effective option. Equipment replacement discountauld provide attractive
Page 50 of 73



incentives and contribute to the timely reductidrH&CFC banks. Additionally, it
may be necessary to more aggressively requireficatitbn of a broader range of
technicians and extend certification/registratiaqguirements to smaller scale

applications.
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4.0 Recommended HCFC Phase-out Strategy and Actions 2010-2015

If the country takes no action to facilitate HCH@ape out, the likely scenario is
that in the near term (next couple of years) theeru gradual replacement of this
equipment will occur but the service sector wileuiegal material, potentially
disguised as reclaimed to maintain what remainsterAthat if and when
enforcement is applied, HCFC equipment will simgdg abandoned/replaced
because it cannot be serviced with significant e economic and convenience
impacts, particularly to the general population anthll retail sector. This strategy
in fact may work as far as HCFC phase out is corezeand ultimately meeting the
EU target. However, it could be economically damggand not address the
environmental implications of high emissions or amficipatory action on high
GWP refrigerant use. For this reason and the dveesd to meet its obligations
under EU legislation, the action by the governmentthe following areas is

recommended.

4.1 Increasing Awareness

The HCFC phase out management planning issue apfeebave a low profile
generally and particularly with those most impacteinely end users, even though
all legislation concerning the ODS and F-gasesv@lable on the web site of the
MOEW in English and Bulgarian. This lack of awaremean be addressed by a
focused campaign stating the implications of haviogliminate HCFC use and
ultimately HCFC based equipment over a five yeasod. The elements of this
would be a range of information dissemination toBlsst results could be achieved
if there are some non-government organizationsdbald partner in this- industry

associations or consumer organizations.

Best practices related to HCFC retrofits and repiant need to be made
available to end users. This should underline ttgeency of taking such action
recognizing that continued use on a suitable bafsidCFC equipment will not be

possible or at least economically feasible. In thegard, refrigeration service
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companies and refrigerant importers/ distributofsousdd be encouraged to

disseminate their positive experiences and enceurtters to follow.

The information on the availability of refrigerargcycling and reclamation
facilities in the country should be disseminatecetm users and more broadly to
refrigeration servicing operators, including direclvice on the likely implications
of not actively pursuing servicing strategies basedecovery, recycling and use of
reclaimed refrigerant, namely no other legal alhéwe. Creating a targeted web
site, containing the national and European legmiatoncerning the HCFCs and
HFCs as well as other useful information such avesses of companies certified
In accordance with Regulation (EC) No 303/2008, panes with recycling/
reclamation capacity and industry best practicdksbeivery useful tool and source

of up-to-date information for the industry and atheterested stakeholders.

4.2 Strengthening Enforcement

Bulgaria’s ability to eliminate HCFCs in the nextd years depends on the
present banks already existing in the countrynaentory of HCFC equipment is
not growing. The country, as a member of the EW, ddopted all community-wide
legal and regulatory measures related to the cdoofrétiCFC imports and use.
Important in the next five years will be to sectlre adequate enforcement policies
and the necessary capacity to implement these me=asGrucial roles will be
played by RIEW inspectors and customs officers, wéee to restrict the inflows of
illegal imports and control the countrywide supmlyain of recycled/reclaimed
HCFCs. RIEW inspectors also have a key role inrenig equipment registration
and record keeping requirements. It will take a dog/n government commitment
to apply the power and sanctions available as aglihe financial commitment to
resources needed to do it- mainly in terms of osgag training and purchasing

detection equipment.

Training of RIEW inspectors and customs officers igsues regarding
Regulations (EC) No 1005/2009 and 842/2006 and piraictical applications will
help to decrease the illegal import and usage o5@Bd accelerate the phase-out of
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HCFCs. Equally important and linked to the folloginactions respecting
information and awareness is the role of RIEW icspes and the MOEW generally

have in ensuring that registration of HCFC and H§Gipment is comprehensive.

4.3 Information Management

A key support tool for enhancing awareness andhgthening enforcement
with respect to the current low level of regiswatand reporting applied to end user
installations would be improved information managem This should start with a
review of current reporting practices, particulattyngs like consistency of the
reporting format, increasing traceability and exgiag the scope of reporting. It
could be further facilitated by an integrated elaaic information management
system covering installations containing ODS andrihated greenhouse gases
generally. The system would help to standardisediéta input and connect the
RIEW offices with MOEW, and will facilitate the traability of data and help to
address the reporting requirements of the MOEWh® EC. This would also
improve the communication with owners and operatimeseability and control of
consumption and real-time reporting in changes & status of installations

(commissioning, charging, operation, servicingcdeimissioning)
4.4 Strengthening Servicing Training

The MOEW, together with Bulgarian Branch Chambegrckine building, has
already organised and carried out certification dnednsing oftechnicians and
service companies in accordance with Regulation) (8&€ 303/2008 This includes a
registry of licensed technicians and firms, as vaslla list of all licensed training
centres is available on the web site of BulgariaianBh Chamber- Machine

building.

Training of technicians should be expanded to mseethe numbers of
technicians certified beyond its relatively low ébvand for already certified

technicians updated training and seminars relaieithé environmental impact of
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responsive refrigerant management and installatmoaintenance (particularly
recovery/recycling/reclaim priorities), more exaegland good practices in
repairing and maintaining systems, use of alteveateéchnologies and equipment
(particularly low GWP refrigerants), converting gxmg facilities (drop-in and

retrofitting) and record-keeping related mainteredservicing logs and reporting

management system requirements.

This will involve efforts aimed at expanding thetwerk of training centres
countrywide and increasing the awareness of busesefor the requirements of the
Regulations. Large refrigeration installations ssetow must use certified
technicians and service companies and these reggits need expansion to the

sector generally.

Training and information dissemination activitiesthe refrigeration servicing
sector should also be linked to training undertaken other stakeholders,
particularly RIEW inspectors who are responsible darrying out regular control
on the reporting systems for leak testing and sewyi carried out by
operators/owners. Similarly, independent constomctand consulting companies
should be included given their role in constructimmocess, and need to require
licenses from companies installing or modifying RAGuipment. This will force all
major installation companies to train their teciams and get licenses to work with
refrigerants.

4.5 Developing Enterprise Refrigerant Management / Replacement Plans and
National Refrigerant Management Strategy

Given that most RAC systems leak to a certain aegreers of HCFC systems
must develop a plan to manage their operationsowithirgin refrigerants. Doing
nothing is not a sustainable option, and givensémous implications and potential
costs of serious faults and operation disruptifmsinesses should follow a more

strategic approach and develop RMPs.

It is recommended that specific requirements b@dhiced requiring all HCFC

refrigerant end users covered by the EC registratequirements to prepare a
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formal plan on how they will manage refrigeranotigh to its replacement over the
next 5 years. This would apply particularly to miers/owners of large HCFC
installation or ones with high refrigerant leakesat Annex VI provides general

background on what these plans would entail andsthees they should address.

At a national level it is also recommended that aiomal refrigerant
management strategy be developed, which could suppd guide the development
of an enterprise specific RMP for all major refrigiet users as a formal regulatory
requirement applied to HCFC and HFC based equipnusetrs in the large
commercial, industrial, A/C and transportation eext It might be supported by a
national technical advisory capacity (designatestitimes or individual technical
experts along with resource material) that providévice on retrofit and
replacement options. This should be strongly ¢eerno low GWP alternatives as
applicable, recognizing the global trends. It woaldo support more immediate
priorities such as leak detection and the captme @ntainment of used/waste

refrigerant for environmental sound disposal.

Due to the high costs of transporting ODS for dsspp@broad, there is risk that
certain users may vent banked HCFC refrigerang/¢ad paying for disposal. As a
result, creation of a country-wide framework fodlection and secure storage is
also urgently required, including investigationemivironmentally sound disposal of
ODS in the country which may lower the ultimate teogs well as permanently
eliminate the risk of emissions in the atmosphArepecific sub-set of the national
refrigerant management strategy should be the dprnent of national capacity to
capture and securely store (and potentially dispbseaste ODS. This will have to
be publicly stimulated and subsidized, but alsoregspnts a good public/private

partnership opportunity.

4.6 Funding Opportunities

Training of RIEW inspectors and customs officergento be funded (at least
partly) by the national government as part of asnmitment to HCFC phase out.

However, if the country can elaborate a strategimmuand show some government
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support, it is reasonable to seek EU co-financorgts implementation or specific
elements of it. Some early opportunities for tmght be in training and technical

assistance related to establishing the national RiMieept.

Significant capital expenditures will be requiredthe next five years from end
users as well. Incentive programs or preferentimhding to replace/retrofit
equipment may be made available to industry by &hdéd programs,
environmental and energy efficiency programs. Dss@n between the MOEW and
the Ministry of Economy and Energy as well as thmisry of Agriculture and
Food should be carried out to determine the oppdrs for financing of such

projects from national or international funds.
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Annexes

Annex L. List of national legislation, regulations, applicable amendments and
other official measures related to the control of ODS currently in effect and
under development or planned.

No Title Document Description
Reference/ Year of
Approval
Measures In Place
1 Designated Clean Air Act/ 2006 Minister of Environment and Water or the
control authorities Director of the Regional Environmental

Inspectorates are responsible for the control of
production, import/export, use, placing on the
market of ODS, F-gases and products and
equipment containing or relying on those
substances. (Regarding stationary RAC systems,
heat pumps, mobile AC systems, installations
containing solvents, high voltage switchgears).

Director of the Fire and Emergency Safety to the
Ministry of Interior is responsible for the contrpl
of production, import/export, use, placing on the

market of F-gases and products and equipment
containing or relying on those substances.

(regarding the stationary fire protection systems
and extinguishers)

2 Certification Regulation (EC) No.| Certification of personnel and companies
requirements  for 2037/2000 on| performing leak checks, installation, recovery,
personnel and substances that servicing and maintenance of RAC systems.
companies deplete the ozone

layer (in force since
2007);

Clean Air Act (last
amended in 2008);
Ordinance for the

control and
management of]
substances tha

deplete the ozong
layer (last amended i

2008)
3 Regularity of Regulation (EC) No.| Obligatay leak checks (once per year) of R,
conducting of 2037/2000 on | systems containing more than 3 kg of refrigerant
Leak checks substances thgt and maintaining a dossier of the system (in fgrce

deplete the ozone since 2002).
layer (in force since In 2006 were introduced more stringent measures

2007); — frequency of the leakage checks according tg the
Ordinance for the| fluid charge in RAC systems (for ODS and |F-
control and| gased)

management of

substances tha

deplete the o0zong
layer (amended in
2002 and 2006)

4 Licensing systen Regulation (EC) No.| Currently the European Commission issues
for import/export 2037/2000 on | import/export licenses in compliance with

7%

12

Ordinance on establishing implementing measurdgegfulation (EC) No. 842/2006 on certain fluorirthte

greenhouse gases (State Gazette, issue 3/13.01.2009
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of ODS

substances that Regulation (EC) No. 2037/2000.

deplete the ozone With the amendment of the Ordinance for the
layer (in force since control and management of substances that deplete
2007) the ozone layer in 2002 the import and export of
Ordinance for the| ODS and products and equipment containing QDS
control and| has been allowed through 20 customs points anly,
management off equipped with ODS identifiers.

substances tha

deplete the ozone¢

layer (amended in

2002 and 2006)

Establishing
information
system

al

Regulation (EC) No.

2037/2000 on
substances that
deplete the ozone

layer (in force since
2007)

Clean Air Act (last
amended in 2008)
Ordinance for the

control and
management of]
substances tha
deplete the ozong

layer (last amended i
2008)

Importers/exporter report directly to the ELl
Commission with a copy to MOEW.

Usersreport annual information to the Regional

Inspectorates on Environment and Water (RIEW)
including: quantities purchased (virgin, recycled,

reclaimed), used, stored.
Processing undertakings annual information

to

RIEW on processed quantities of ODS (recycled,

reclaimed), source of ODS, stored ODS

RIEW summarize the information and send it
MOEW.
Customs

agency provides information

on

imported/exported ODS as well as on proyed

cases of illegal trade.

Measures Under Development

1

Ban on
import/export  of
products and
equipment

containing or

relying on ODS

Recast Regulation on
substances that
deplete the ozone
layer (will be in force
from 2010)

Currently under Regulation (EC) No. 2037/2000

only the import of equipment containing ODS

S

forbidden. It has been a loophole in the regulation

which will be changed with the new ODS
regulation. From 2010 the import /export |of
equipment relying on ODS will be forbidden as

well.
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Annex II. List of agencies, institutions and organization involved in the

regulatory, economic development, market promotion, technical/scientific
activities related to ODS and specifically application of HCFCs or alternative
technologies

No

Name of agency,

Contact Information (Address,

Description of role, activities

http://www.customs.bg/en/
Contact: Mrs. Kaya Garabedian
Head of Non-Tariff Measure
Department

5

Tel: +359-2-9859-42-71

Customs Agency provides anny
information to MOEW according t
Art. 20 of Reg. 2037/2000.

institution, or Telephone, Fax, Web Site, Contacand capacity
Organization name/position/E-Mail)
1 Ministry of | 67, William Gladstone St Competent  Authority for th
Environment and Sofia 1000 implementation of the International
- .| Tel: +359-2-940-6204 Environment Treaties regarding the
Watt_ar with Its Fax: +359-2-981-0954 ozone layer protection (Vienna
Regional WWw.moew.government.bg Convention and Montreal Protocol),
Inspectorates  (localContact: Mrs. Irina  Sirashka- European legislation (ODS and F-gas
authorities) Palova, Senior expert, National regulations).
Focal Point for Vienna Convention Activities: control of ODS and F;
and MP gases as well as of products gnd
Email: equipment containing these
Sirashka@moew.governemnt.bg | substances; collecting and reporting
air@moew.government.bg information, raising awareness, etc,
2 Ministry of Transport| 9, Dyakon Ignatiy str.; Competent authority regarding the
Sofia 1000]| critical use of halons in aircrafts.
Information: +359-2-940 - 9771
Lounge: +359-2-940 - 9640
phone/fax: +359-2-988 - 5094
3 Ministry of Defense | 3 Dyakon Ignatiy str.| Competent authority regarding the
1000 Sofia| use of halons for critical uses |n
BULGARIA military applications.
Tel.: 02 92 20 922,
web: www.mod.bg
Contact: Mr. Jenko Jenkov-
Head of department
Expert on Environmental issues tq
the Bulgarian Army
Tel: +359-2-9228-658
Fax: +359-2-9977-144
Email: jenkojenkov2005@abv.bg
4 National Service for 17, Hristo Botev Blvd. Competent authority regarding the
Plant Protection to 1606 Sofia use of Methyl bromide for quarantine
the Ministry of tel: +359-2-9173-702, 953-41-16 and preshipment.
) fax: +359-2-952-0987
Agriculture and Food hitp:/www.nsrz.government.bg/
supply Contact: Mr. Nikolay Rosnev
“Phytosanitary control” Department
tel: +359-2-9173-759
fax: +359-2-9173-759
Email: fsk@nsrz.government.bg
5 Bulgarian Drug| 26 Yanko Sakazov Bivd. Competent authority regarding the
Agency 1504 Sofia use of ODS for essential uses |in
tel: +359-2-943-4046 metered dose inhalers.
fax: +359-2-943-4487
email:bda@bda.bg
6 National Customs 47, Rakovski Str. Control of import/export of ODS and
Agency (to the Solfia %2822 0650.421 " F-gases as well as of productﬁ and
s . : Tel: +359-2-9859-4213 - Public equipment containing those
Ministry of Finance) Relations Dept| substances.

al

1=

Page 62 of 73



Fax: +359-2-9859-40-67
Email:
Kaya.Garabedian@customs.bg

Bulgarian
of Machine Building

Chamber 29, Alabin Str., floor 1

Sofia 1000

Tel: +359-2-988-40-44, 988-2765
Fax: +359-2-989-28-06

email: bbcm@mail.com

bbcmb@abv.bg
http://www.bbcmb.dir.bg/

Contact: Mr. llya Keleshev
Chairman

Designated certification body fa
personnel and companies accord
to Regulations 2037/2000 an
842/2006.

Activities: Evaluating personne
according to Reg 303/2008 (organi
examinations); Issuing of certificate
Raising awareness among compar
through organizing seminars.

ies

of
in

Chamber
Engineers
Investment Design

Hr. Smirnenski blvd No.lger. 4,
41164Sofia,
htpp://www.kiip.bg

Design of Refrigeration and HVA
installations
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Annex III. List of HCFC substances controlled by the Montreal Protocol
(Source: ODP values - Handbook for the Montreal Protocol Snbstances that Deplete the Ozone Layer Seveitthne®006), Ozone

Secretariat, " Annex C, Controlled Substances". GvdRies, WMO (World Meteorological Organizationyiehtific Assessment of Ozone
Depletion: 2006, Global Ozone Research and MonigiProject—Report No. 50. GWP values representtadiative forcing using a 100 year
time horizon. Atmospheric lifetime values, WMO 1&fie Assessment of Ozone Depletion: 2006, Gldbabne Research and Monitoring
Project—Report No. 50.)

Substance ASC;EQE Chemical name Cf:fn::j;al ODP* GWP L(i)f/t;t;lr::)e
HCFC-21 R-21 Dichlorofluoromethane CHECI 0.04 1,7
HCFC-22 R-22 Monochlorodifluoromethane ClaF 0.055 1810 12,0
HCFC-31 R-31 Monochlorofluoromethane 1] 0.02
HCFC-121 R-121 Tetrachlorofluoroethane L,HECI, 0.01-0.04|
HCFC-122 R-122 Trichlorodifluoroethane LHF,Cl3 0.02-0.08|
HCFC-123 R-123 Dichlorotrifluoroethane HHF;Cly 0.02-0.06| 77 1,3
HCFC-124 R-124 Monochlorotetrafluoroethane oHE,CI 0.02-0.04| 609 5,8
HCFC-131 R-131 Trichlorofluoroethane SJHGFCls 0.007-0.05
HCFC-132 R-132 Dichlorodifluoroethane JHGFCl, 0.008-0.05
HCFC-133 R-133 Chlorotrifluoroethane JHGFECI 0.02-0.06|
HCFC-141 R-141 Dichlorofluoroethane HGFCl, 0.005-0.07
HCFC-141b | R-141b Dichlorofluoroethane GHFCL 0.11 725 9,3
HCFC-142 R-142 Chlorodifluoroethane 2HGF.CI 0.008-0.07]

HCFC-142b | R-142b Chlorodifluoroethane LHECI 0.065 2310 17,9
HCFC-151 R-151 Chlorofluoroethane JHGFCI 0.003-0.005
HCFC-221 R-221 Hexachlorofluoropropane 3HEClg 0.015-0.07
HCFC-222 R-222 Pentachlorodifluoropropane 3HECls 0.01-0.09
HCFC-223 R-223 Tetrachlorotrifluoropropane sHE;Cly 0.01-0.08|
HCFC-224 R-224 Trichlorotetrafluoropropane 3HE,Cl3 0.01-0.09
HCFC-225 R-225 Dichloropentafluoropropane sHEsCl, 0.02-0.07,
HCFC-225cq R-225ca Dichloropentafluoropropane LIRCHCI, 0.025 122 1,9
HCFC-225ch R-225ch Dichloropentafluoropropane LCHCF,CHCIF 0.033 595 5,8
HCFC-226 R-226 Monochlorohexafluoropropane 3sHECI 0.02-0.10
HCFC-231 R-231 Pentachlorofluoropropane sHECls 0.05-0.09
HCFC-232 R-232 Tetrachlorodifluoropropane 3HGF>Cly 0.008-0.1Q
HCFC-233 R-233 Trichlorotrifluoropropane sHFCls 0.007-0.23
HCFC-234 R-234 Dichlorotetrafluoropropane 3HaF4Cly 0.01-0.28|
HCFC-235 R-235 Monochloropentafluoropropane | ;H&E-Cl 0.03-0.52
HCFC-241 R-241 Tetrachlorofluoropropane 3HGFCl, 0.004-0.09
HCFC-242 R-242 Trichlorodifluoropropane sHBF.Cls 0.005-0.13
HCFC-243 R-243 Dichlorotrifluoropropane 3isF3Cl, 0.007-0.12
HCFC-244 R-244 Monochlorotetrafluoropropane 3HEF4CI 0.009-0.14
HCFC-251 R-251 Monochlorotetrafluoropropane 3HEEFCls 0.001-0.01
HCFC-252 R-252 Dichlorodifluoropropane sHGF.Cl, 0.005-0.04
HCFC-253 R-253 Monochlorotrifluoropropane 3HGFCI 0.003-0.03
HCFC-261 R-261 Dichlorofluoropropane sHEFCl 0.002-0.02
HCFC-262 R-262 Monochlorodifluoropropane 3HgF:ClI 0.002-0.02
HCFC-271 R-271 Monochlorofluoropropane 3HgFCI 0.001-0.093
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Annex IV. Refrigerant blends that contain HCFCs
(Source: ODP and GWP values from 2006 UNEP Techfptions Committee Refrigeration, Air Conditioniagd Heat Pumps Assessment
Report, pp 32-34, except for items marked witlakeh from 2002 UNEP Technical Options Committeeig@eétion, Air Conditioning and Heat
Pumps Assessment Report, pp 193-197 (NA = notada)l ANSI/ASHRAE 34-2007, Designation and Sa&gsification of Refrigerants)

Foode | Componens | Coielien | 0% | aooy
R-401A R-22/152a/124 53.0/13.0/34.0 0.033 1200
R-401B R-22/152a/124 61.0/11.0/28.0 0.036 1300
R-401C R-22/152a/124 33.0/15.0/52.0 0.027 930
R-402A R-125/290/22 60.0/2.0/38.0 0.019 2800
R-402B R-125/290/22 38.0/2.0/60.0 30 2400
R-403A R-290/22/218 5.0/75.0/20.0 0.038 3100
R-403B R-290/22/218 5.0/56.0/39.0 0.028 4500
R-405A R-22/152a/142b/ 45.0/7.0/5.5/42.4 0.026 5300
R-406A R-22/600a/142b 55.0/4.0/41.0 0.056 1900
R-408A R-125/143a/22 7.0/46.0/47.0 0.024 3200
R-409A R-22/124/142b 60.0/25.0/15.0 0.046 1600
R-4098B R-22/124/142b 65.0/25.0/10.0 0.045 1600
R-411A R-1270/22/152a 1.5/87.5/11.0 0.044 1600

R-1270/22/152a 3.0/94.0/3.0 0.047 1700
Rralis R-1270/22/152a 3.0/95.5/1.5 0.032* 1600*
R-412A R-22/218/142b 70.0/5.0/25.0 0.053 2300
R-414A R-22/124/600a/142b|  51.0/28.5/4.0/16. 0.043 1500
R-414B R-22/124/600a/142b 50.0/39.0/1.5/9. 0.039 1400
R-415A R-22/152a 82.0/18.0 0.041 1500
R-22/152a 25.0/75.0 0.013 550
R-415B R-22/152a 52.0/48.0 0.018* 940*
R-22/152a 60.0/40.0 0.020* 1100*
R-416A R-134a/124/600 59.0/39.5/1.5 0.008 1100
R-418A R-290/22/152a 1.5/96.0/2.5 0.048 1700
R-420A R-134a/142b 88.0/12.0 0.008 1500
R-501 * R-22/12 75.0/125.0 NA NA
R-502 R-22/115 48.8/51.2 0.250 4700
R-505 R-12/31 78.0/22.0 NA NA
R-506 R-31/114 55.1/44.9 NA NA
R-509A R-22/218 44.0/56.0 0.022 5700
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Annex V. Brief review of regulations concerning HCFC containing equipment

The main applications of HCFCs have traditionalyeb RAC, foams, solvents,
aerosols and fire extinguishing. A brief descriptiof the regulations in place is
given below:

Refrigeration and Air Conditioning

a) HCFC Use Controls, New Equipment

This means there has been a ban on the use of HDRGe manufacture of
new equipment for the following applications (Regidn (EC) 2037/2000):

- non-confined direct evaporation systems

. domestic refrigerators and freezers

- motor vehicle, tractor and off-road vehicle orlgaiair conditioning systems

. road public-transport air-conditioning

- rail transport air conditioning applications

- public and distribution cold stores and warehouses

. equipment of 150 kW and over shaft input

Regulation EC) Ne 2037/2000 had introduced further use controls: U$e of
HCFCs had been banned for the manufacture of nenpmgnt in all refrigeration
and air-conditioning applications from 1st Januaf01 except for 2 temporary
exemptions:

. The ban had been delayed until 1st July 2002 edfiair-conditioning;

- Equipment with a cooling capacity of less than k@

- The ban had been delayed until 1st January 2004rdwgersible air-

conditioning/ heat pump systems.

b) HCFC controls: imports & exports:

- Imports of HCFCs subject to limits — all importe dicensed by Commission

- Imports of products and equipment containing HCp@shibited - unless
produced before use ban
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- HCFC exports permitted (except non-Party states)

- All export are authorised by Commission

- Exports of HCFC equipment and products permittegt (ise of HCFCs
banned for such exports on 31 Dec 2009)

c) HCFC Use Controls, Existing Equipment

New controls had been introduced related to the alSeHCFCs in the
maintenance of RAC systems manufactured prior éoréevant manufacture ban.
There will be a ban on the use of virgin HCFCs frbsh January 2010 and a ban on
the use of all HCFCs, including recycled materifitsn 1st January 2015.

d) Leakage Prevention

The new EC Regulation strengthens requirementth®prevention of leakage
of ODS refrigerants from systems. It requires namhg a comprehensive data
reporting by producers, importers, exporters aretusf refrigerants in the EU.

All precautionary measures practicable must bentakeorder to prevent and
minimize leakage. Recovered HCFC has to be recymigdoperly destroyed.

An important new rule is that fixed equipment camtag ODS, which has a
refrigerating fluid charge greater than 3 kg mustdhecked at least annually for
leakage, with more frequent checks in larger syst@malf-yearly or quarterly). It is
obligatory to keep a log of all maintenance andiserrecords as well as the origin
of the refrigerant used for charging the equipment.

To ensure that recovery and leakage issues areeftyopealt with by
refrigeration technicians the Regulation calls &ach Member State to set a
minimum qualification levelfor all personnel servicing and maintaining equamm
and handling refrigerants.

e) F-Gases Regulation and MAC Directive

- One proposal but two elements, both entered intwefd.07.2006

- Regulation (EC) 842/2006 for containment and repgveise bans and
prohibitions — applies from 4.07.2007

. Directive 2006/40/EC for phase out of HFCs > 150 BV mobile air-
conditioning systems in motor vehicles — appliesf5.01.2008
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Foams

a) Use Controls - HCFCs

Regulation EC) Ne 2037/2000 had introduced a series of productedlaans
that lead to theeomplete phase out the use of HCFCs in foam blowing by 1st
January 2004.

The key steps in the phase out schedule were:

* From 1st October 2000 a ban on HCFCs for produaigoolyethylene rigid
insulating foams and all integral skin foams foe us safety applications.

« From 1st January 2002 a ban on HCFCs for productbrextruded
polystyrene rigid insulating foams (except wheredufor insulated transport).

 From 1st January 2003 a ban on HCFCs for produatiopolyurethane
foams for appliances, polyurethane flexible facdihate foams and polyurethane
sandwich panels (except where the latter two agd ta insulated transport).

* From 1st January 2004 no foams could be manufatuusimg HCFCs.

b) Recovery & Destruction
The EC Regulations calls for recovery of ODS frararhs “if practicable”. The
recovered fluid must be destroyed or re-used (athp in most situations other

aspects of the new EC Regulation would prevensg-u

Solvents

Use of HCFCs in non-contained solvent uses is pitgd. Since 01 January
2002 there is a ban on the use of HCFCs in allesdlapplications. There was a
temporary exemption for precision cleaning of eieat and other components in
aerospace and aeronautics applications where théars has enter into force on
31st December 2008.

With immediate effect all ozone depleting solvemisst be recovered during
servicing and maintenance of equipment or priodigmantling or disposal of
equipment. With the exception of HCFCs, all recedeODS solvents must be
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destroyed by an environmentally acceptable teclyylblCFCs can be recovered
for re-use in applications where this is permittigdhe Regulation.

Aerosols
Use of CFCs in the production of aerosols is priddibfrom 1st October 2000,
and use of HCFCs as an aerosol propellant haskhzeered since 2002.

Fire protection systems

All halons and other ODS contained in fire protectisystems and fire
extinguishers must be recovered during servicirdyraaintenance of equipment or
prior to dismantling or disposal of equipment. Reny must be for destruction by
an environmentally acceptable technology. The @Xgmption to this rule is for
reuse in the “critical uses” listed in Annex VIl Blegulation (EC) No 2037/ 2000
(Replaced by Annex VI of Regulation (EC) No 100609).

Destruction of used controlled substances

For destruction of controlled substances, only apgd technologies shall be
applied. There are no HCFC destruction facilitre8ulgaria, which means that the
entire quantity should be exported to be destrayedher countries, which will

incur significant costs for the owners.
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Annex VI. General Background on Developing Refrigerant Management/
Replacement Plans

A comprehensive systems assessment must be madeding equipment
inventory; operating and maintenance practicesigexant recovery, recycling, and
reclamation procedures; refrigerant containmentd anstallations retrofit or
replacement plans. Based on current refrigeramrnitory, the company must assess
recent refrigerant requirements and potential impécegulations and legislation.
This would also help to determine viable managemetibns and propose relevant
course of action. The plan would also require dgwelent of budget and

replacement schedule.

For existing systems in good condition, continueg of HCFCs may be a
viable short-term solution. Expenditures must bedendo ensure refrigerant
containment and prudent procurement and inventoactiges. Leak tests, if
conducted and documented properly, will help touemsthat problems are
discovered and repaired quickly, minimizing refrayg loss. An accurate leak test
log will ensure compliance with Regulation 842/2@@&cceptable cost, and Proper
operation and maintenance practices will help toprowe overall system

performance and provide efficient, reliable opematnd reduce refrigerant loss.

If equipment is to be converted, its condition,vesr needs, and performance
must be considered. Machines with serious intersalvice problems are
appropriate retrofit candidates, and ones with magssel or tube problems may
not be. A report showing the machine's forecasptaiing performance using the
alternative refrigerant should be developed. Thefie should include any options
for optimizing the efficiency through modificatiomsd re-design. Retrofit should
be scheduled during regular overhauls to reducendme and associated costse
plan should also include an appropriate safetycgdb minimize hazards related to
the physical and chemical characteristics of thev nefrigerant (toxicity,

flammability, pressure, and temperature parameters)
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Based on the assessments described above, a sclédldtes and budget has
to be developed.

A typical schedule should include the following isasteps:

» Designate a project team and a project manager;

* Train manager and team (esp. technicians);

» Perform systems assessment and evaluate availtdsteatives;
* Formulate refrigerant management plan;

* Implement refrigerant policy;

* Initiate/ update/ improve recordkeeping system;

* Analyze the results and implement improvements.

An aggressive, not reactive policy is necessaryniet the environmental
challenges of the HCFC phase-out. Making prudepitalainvestment decisions
and meeting short-term demands, while maintainiggipgnent and refrigerant

assets, should be of vital concern to any plant.

For large refrigeration operators/owners, runningltiple or complicated
installations, it would make sense to appoint aagan whose primary role should
be to ensure compliance with HCFC phase out andsH-ggulations, with principal
duties including coordination of refrigerant pursba and maintaining records;
gathering and disseminating information on reframt technology, codes, and
regulations and ensuring regulatory complianceyeligment and implementation
of refrigerant policy and administrative controfgrforming systems assessment

and evaluation of alternatives, planning for fattefrigerant and equipment needs.

For smaller companies for which it is not econoihycéeasible to have an
employee working exclusively on these tasks, theediwshould be performed by a

technical manager or a technologist.

For service companies, basic refrigerant managemeinty should clearly show
the company's intention to comply with all regudas, and should include issues

such as:
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* Recovery and recycling equipment should be maddadna to service
technicians in sufficient quantity and incentivesyded to ensure their
use.

* Responsibility for the care and maintenance of vepp and recycling
equipment, including recordkeeping, rests withgberice technician.

» Records should be kept to guarantee performancesiasute regulation
compliance. Included are inventory cards attachedhéw drums of
refrigerant, use records for recycling and recoveguipment, and
records on disposition of recovered or recycledgefant.

» Refrigerant cylinders stored on-site will not biéefi to more than 80% of
fluid capacity.

» Refrigerants should not be mixed. A separate, cleaacuated, labeled
vessel will be provided for each refrigerant.

» Leak testing should be performed periodically tswra the integrity of
all systems.

* Leaks should be repaired and reported upon disgouvastallation
operator/owner should be notified of any substameating or if there is
inability to repair leaks immediately.

» Refrigerants should be recovered, reclaimed, omgny destroyed
whenever removed from equipment.

» Before refrigerant is recovered, recycling or rew@dion requirements
shall be determined.

Only approved containment vessels and equipmehbeilised.
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Annex VII. Summary Tables

Region Refr. Users Ind. Regrigeration Air Conditioning RefTransport WHHP
HCFC HFC HCFC HFC HCFC HFC HCFC HFC HCFC HFC

Blagoevgrad 1094 3267 187 0 1135 2325 0 0 0 0
Burgas 3174 1046 167 142 709 1819 0 0 0 0
Haskovo 1357 4425 106 0 353 544 0 0 0 0
Montana 544 1744 180 10 0 0 0 0
Pazardjik 938 3137 41 80 0 0 0 0
Pernik 81§ 2696 56| 1711 0 0 0 0
Pleven 2337 8923 82 3 1547 2428 0 0 0 0
Plovdiv 1499 2496 0 26 719 485 170 130 0 0
Russe 4726 0 670 0 0 0 0 0
Shumen 53 5517 342 413 0 0 0 0
Smolyan 641 243 33 44 85 90 0 24 0 0
Sofia 1350 2659 190 443 1206 972 17 82 0 0
Stara Zagora 2586 3459 62 73 0 0 0 0
Veliko
Tarnovo 3328 6586 301 344 587 1113 0 0 0 112
Varna 2273 5216 7086 9092 0 0 0 0
Vratza 843 2361 2 344 519 0 0 0 0

28036 53775 1066 1002 17122 21674 187 236 0 112

Total Reported HCFC
Banks: 46 411 kg.
Total Reported HFC Banks: 76 799 kg.
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