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TERMS OF REFERENCE FOR PHASE TWO OF THE EVALUATION OF HCFC PHASE OUT
PROJECTS IN THE REFRIGERATION AND AIR-CONDITIONING (RAC)
MANUFACTURING SECTOR

Background

1. The desk study prepared during the first phase of the evaluation of HCFC phase-out projects in
the RAC manufacturing sector identified a number of issues and provided recommendations that could be
applicable to future similar projects. These concern the generalization of the policy framework for the
control of import/export and trade of HCFCs as well as bans of new production facilities relying on
HCFCs; the application of measures for curbing the growth of the installed base of HCFC-based
equipment; the selection of alternatives based on energy efficiency criteria. The study also stresses the
importance of the demonstration projects in demonstrating the feasibility of the new technology, as well
as in helping promote the acceptability of the new technology and products in the local market. The study
also states that project completion reports would increase their usefulness if delivered in a timely manner
and following a minimum set of requirements in order to provide the most relevant and useful
information.

2. The desk study points out as a cause for concern that important supporting measures, such as
relevant safety standards and the associated product certification infrastructure for the chosen alternative
are not in place in a timely manner. This could be the cause for problems with the product quality, safety,
sustainability and project delays in the future. In addition, the study recommends further inquiry in the
issue of energy efficiency as a condition for sustainability for the results of the project.

3. The second phase of the evaluation, based on the collection and analyses of information gathered
at the enterprise level during field visits in several countries, will yield a final report which will also use
some of the findings of the previously prepared desk study with conclusions and recommendations for the
implementation of stage 1l of HPMPs.

Obijective and scope

4. The second phase of the evaluation of RAC manufacturing sector will collect, analyse and review
information at the enterprise level, and assess the progress made in the phasing-out of HCFC in the RAC
manufacturing sector in projects where the conversion process has been completed or is close to
completion. The fieldwork will focus on the following.

Policy, legal and requlatory frameworks

5. The following issues will be addressed:

(@)  Were existing policies reviewed to facilitate the phase-out of HCFCs in the RAC sector and
in the introduction of HCFC-free RAC technology? What actions were taken in the area of
policies, legislations and regulations?

(b)  Were there new enforcement procedures and monitoring tools developed to control HCFC
use in the sector as well as HCFC-based equipment imports?
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(©)

(d)

(€)

(f)

Were the policies and regulations including import/export legislations concerning the HCFC
and HCFC-based equipment effective? How did the timing of legislation affect the projects?
Were there any related incentives?

How has energy efficiency been addressed relative to policies and regulations identified?
What incentives and disincentives were included into policies and regulations and what were
their impacts on the projects?

Were there inspections and certifications of infrastructure, standardized technical testings,
and enforceable technical standards for the alternative technology?

Were there activities to assess standards and codes relevant to the RAC sector use of
alternatives to HCFCs?

Technology-related issues

6. Using HCFC-free technology implies adopting innovating approaches leading to environmental
benefits, but also overcoming barriers. The evaluation will assess issues related to the use of low GWP
technologies and alternatives and will address the following issues:

(@)

(b)

(©)

(d)

(€)

(f)

(9)

(h)

What was the basis of the alternative technologies selected? Were technologies selected in
line with the HPMP or were there other influential factors? What were incentives and
barriers for technology choices and implementation? Were there issues related to intellectual
property rights and how was this dealt with?

Were there delays in project implementation due to the choice of technology and if so what
were their causes?

What was the role of demonstration projects in testing alternative technologies and
facilitating the collection of accurate data on costs and application of the technologies and
the conditions relevant for the introduction of the alternative technology in the country on a
larger scale?

What were the main issues related to the introduction of required standards for the use of
flammable and mildly flammable refrigerants related to all the relevant alternatives in the
country? What were the barriers and to what extent and how were these removed? Did the
length of standards introduction influence the implementation process, and if so how?

Which were the actions taken with regards to those obstacles and to the completion of the
relevant conversion projects, with special attention to safety, product quality, and
sustainability issues?

Were there requirements for additional investments on safety equipment and systems? Were
the various components needed available? How was the commissioning of equipment done?

How did the international enterprises influence the adoption of the alternative technology;
and how that influenced project design and implementation? How did small and mediumsize
enterprises implement the phase-out process?

Were the manufacturing plant equipment destroyed, and if not why? What was the fate of the
ODS in the equipment?
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(i)  Under what conditions can the alternative technology be replicated to other Article 5
countries, and if not why?

Technical assistance and awareness

7. Many project documents mention the need of improving the technical capacities of the RAC
manufacturing enterprises in using alternative technology and in applying appropriate safety and security
measures. The evaluation will assess the availability and use of updated information on technically and
economically feasible alternative technologies that can be applied by local RAC manufacturers. It will
examine the capacity building activities implemented by the project.

8. In some countries the users are not aware of the availability and benefits of the energy efficient
variety of RAC technology. The evaluation will examine how technical assistance projects addressed
awareness-related challenges. What awareness-raising strategy was used and what were the results? How
did the RAC community changed following these activities? What was the role of professional
refrigeration associations in helping with and disseminating the information about the new technology?

Financing-related issues

9. The evaluation will examine, appropriately and to the degree possible, the information related to
the incremental capital cost (ICC), the incremental operational costs (IOC) and sub-categories for
implementing the project (comparing planned to actual costs); what was the cost-effectiveness of the
projects and whether there were any changes, when applicable; and the split between energy costs and
other operating costs when applicable.

10. It will investigate the co-funding from enterprises for implementing the project and compare this
to the planned co-funding. The desk study will draw lessons from co-funding experiences, in terms of
both challenges and opportunities.

Post-sale servicing

11. The evaluation will tackle issues related to inter alia, training, availability and affordability of
spare parts and refrigerants, installation and post-sale costs issues, including market acceptance of the
new product. It will also evaluate how the servicing sector managed with the introduction of low GWP
alternatives?

Sustainability

12. What happened after project completion? How is the sustainability of the project being ensured?
How is the project designed to guarantee and monitor sustainable outcomes? What needs to be in place to
ensure that there is buy-in at the consumer level to purchase alternative-based AC that are more energy
efficient? Are the new appliances more costly, and how much?
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Methodology and schedule of submission

13. The evaluation will yield eight country reports and a final report which will include an analysis of
the data collected from the field work through open ended interviews, observations at the plants’ location
and documents analysis. In addition, the study will take into account the previously prepared desk study,
the most recent progress reports submitted by relevant agencies, as well as information gathered from
interviews and discussions with members of the Secretariat, bilateral and implementing agencies and
National Ozone Offices.

14. It is proposed to visit enterprises at the following countries: Argentina, China, Indonesia, the
Islamic Republic of Iran, Jordan, Nigeria, Serbia and Thailand. The sample of countries includes
countries with project completed or in the final phase of implementation. Argentina, China, Indonesia,
Nigeria, and Thailand have been selected for their advanced status in project implementation; their use of
alternatives requiring specific standards, not always in use in the countries; and their use of innovative
approaches that will shed additional light into the complexities and challenges of these conversions; the
Islamic Republic of Iran as the project has been completed ahead of schedule; Jordan for its stand-alone
project and Serbia as a low-volume-consuming country.

15. The final report will be presented to the Executive Committee for consideration at the 77"
meeting.

Evaluation organization

16. A team of consultant will be hired to carry on this evaluation. Each consultant will be in charge of
elaborating the country evaluation report. The team leader, in cooperation with the other team members
will draft the synthesis report. Bilateral and implementing agencies will be involved in participating in the
evaluation missions and in providing comments on the reports. The synthesis report will be presented at
the 77" Executive Committee meeting and the lessons learnt will be posted on the Secretariat’s website.
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ENTERPRISES VISITED AND STATUS OF CONVERSION
Country Enterprise Visited Conversion Status
Argentina | Multicontrol HCFC-22 to | Implementation completed. HCFC is no longer
Commercial AC products | R-410A consumed in manufacturing
such as chillers, heat pumps
as well as Roof top
equipment
Newsan HCFC-22 to | Implementation completed. HCFC is no longer
Residential Split AC | R-410A consumed in manufacturing
(DX/Heat Pumps), Small
commercial ~ Splits  and
Window AC
Radio Victora HCFC-22 to | Implementation completed. HCFC is no longer
Residential ductless splits R-410A consumed in manufacturing
BGH HCFC-22 to | Implementation completed. HCFC is no longer
Residential ductless splits | R-410A consumed in manufacturing
DX and heat pumps, portable
and stand-alone equipment
China Midea HCFC-22 to | Project completed. 10,000 portable units (sold) 100
Portable AC/residential | HC-290 split units for demonstration only (no demand)
Ductless splits Demonstration
Shunde Base project
Midea HCFC-22 to | Residential heat pump conversion project for
Residential heat  pumps | HFC-32 HFC-32 still in design stage
(Chillers)
Chongging Base
GMCC Meizhi HCFC-22 to | Project completed. Compressors being
Compressors HC-290 manufactured at this time are for dehumidifier
Demonstration | application only
project
Linda HCFC-22 to | Project completed. Compressors being
Compressors HC-290 manufactured at this time are for dehumidifier
application only
TCL HCFC-22 to | Project completed. No domestic demand to justify
Portable AC HC-290 start-up
Gree HCFC-22 to | Project completed. At present the small chiller line
Small chillers (water source | HFC-32 is not in production (no market). The large chiller
heat-pumps) line is limited to demonstration models only
Large chillers (water source
heat-pumps)
Dunan Environmental HCFC-22 to | Project completed.
Small commercial chillers | HFC-32 Project line 1 completed being used at present to
(HP) produce R-410A commercial heat pumps

Unitary AC units

Line is not useable no dedicated equipment such as:
charging unit, vacuum pumps or display
components for pressure testing/ vacuum readings.
Possibly continuing manufacture of HCFC-22 units.
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Haier Jiaozhou HCFC-22 to | Project line 1 complete
Residential ductless splits HC-290 Project line 2 complete
No production (no demand) presently producing
R-410A units (can be transformed back to HC-290
quickly if demand requires)
Haier Huangdoa HCFC-22 to | Project completed
Residential ductless splits HFC-32 No Production (no demand)
Shenzhou HCFC-22 to | Plan implementation and design stage completed
Commercial/industrial NH,/CO, January 2016 awaiting components for assembly
Freezer equipment from equipment provider
Geruide HCFC-22 to | Two control cabinets in testing station refurbished
Commercial ductless splits HFC-32 to explosion proof
Old equipment destroyed
Project complete. No production (no demand)
Indonesia | Panasonic Indonesia HCFC-22 to | Primary market Indonesia foresees a demand of up
Residential AC HFC-32 to 2 million in the upcoming year. Product capacity
ranges from 5,000 thru to 12,000 BTU/H
PT. Fatasarana Makmur HFCF-22  to | No production (no market) Manufacturer is now
Commercial AC HFC-32 producing units using R-407C and R-410A. Units
built on speculation for distribution to their
suppliers or as factory inventory. This will continue
until a market for HFC-32 materializes
PT. Gita Mandiri Teknik HFCF-22 to | No production (no demand) Presently producing
Commercial AC HFC-32 unit containing R-407C and HC-290
PT. Metropolitan  Bayu | HFCF-22  to | No production (no market). Conversion will most
Industri HFC-32 likely be used to produce R-410A units in the near
Commercial AC future
PT. L.T.U. Airconco HFCF-22  to | No production (no market). Conversion project will
Commercial AC HFC-32 most likely be used to produce R-407C units in the
near future. Units are produced specifically on
customer request only and installed by the
manufacturer. No speculative production
PT Aneka Cool Citratama HFCF-22  to | No Production (no market) Presently producing
Commercial refrigeration HFC-32 R-404A units
PT. Sumo Elco Mandiri HFCF-22  to | No Production (no demand) Presently producing
Commercial HFC-32 R-404A condensing units
refrigeration/condensing
units/ cold rooms
PT. Rotaryana Prima | HFCF-22  to | Equipment containing R-134A is well established
Commercial refrigeration. — | HFC-134A and accepted. Anticipate no problem with consumer
walk-in ref, cold rooms acceptance of new product
PT. Alpine Cool Utama | HFCF-22 to | Completed. No Production (no demand) No actual
Commercial refrigeration — | HFC-32 production line exists specifically for HFC-32. The

condensing units/ cold rooms

system is made to the specifications required by the
customer as is the production of R-404A unit.
(Shared  production with  existing R-404A
assembly). Enterprise only fabricates the steel
platform and the surge tank on site. All other
components are purchased separately to construct
the final HFC-32 ICR product
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Islamic Mehrasl- Tabriz HCFC-22 to | Actual production started in 2015
Republic Commercial/industrial R-410A
of Iran air-conditioning products
such as: absorption chillers,
fan coil units, electric chillers
roof top units, and to lesser
degree limited quantities of
ductless splits. Process was
converted from HCFC-22 to
R-410A
Jordan Petra Engineering Industries | HCFC-22 to | Conversion to R-410A successfully completed
Commercial/industrial RAC | R-410A without any significant delays. The HC-290
equipment such as chillers, | and prototype experience some delays in obtaining the
residential and commercial | development required components: such electrical devices and
split AC, packaged units and | of a HC-290 | compressors
is a global supplier of | air-conditionin
explosion proof air | g system
conditioning systems for the | prototype
oil and gas industry
General Deluxe HCFC-22 to | Conversion to R-410A is in the final stages of
Residential split AC and | R-410A completion, prototype testing has hindered the
domestic refrigerators actual production of the new product and as cased
slight delays in start up
NRC National Refrigeration | HCFC-22 to | Conversion to R-410A is in the final stages of
Enterprise R-410A completion, prototype testing has hindered the
Residential split AC and actual production of the new product. They are
domestic refrigerators currently not producing any Air conditioning
systems using HCFC-22 or R-410A
Lebanon Lematic HCFC-22 to | Actual production start date March 2014. At present
of six different models of | R-410A there is no production on the project conversion line
residential AC due to seasonal demands
Serbia Alfa Clima HCFC-22 to | Conversion completed
Heat pumps air/ water, air/ | R-410A  and
air and water/ water. Special | R-407C
equipment for temperature
control in the wine
manufacturing.
Pasteurizing equipment
Eko Elektro Frigo HCFC-22 to | Procurement on-going
RAC Central Systems R-404A,
Cold storage chamber for | R-507 and
fruit HFC-134A
Condensing Units Ammonia only
eventually
Sena HCFC-22 to | Equipment delayed at custom warehouse due to
Industrial refrigeration | R-404A  and | issue about VAT
systems R-410A
Ammonia only
eventually
Soko HCFC-22 to | Conversion completed
Commercial refrigeration | R-407C,
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central systems for | R-404A and
supermarkets R-410A
Air handling units Ammonia only
Cold storage rooms eventually
Chillers and industrial
refrigeration  systems  on
special request
Thailand Bitwise Group HCFC-22 to | Project started May 2016. Not completed. Actual
Residential, commercial and | HFC-32 production may not be able to commence due to the
industrial AC products, under unavailability of HFC-32 compressors with
their own brand name as well capacities over 30,000 BTU which accounts for 90
as producing products for per cent of the air-conditioning split production
York, Daikin, Panasonic and
LG
UniAire HCFC-22 to | Project completed conversion project involved the
Residential and commercial | HFC-32 production of small residential split a/c units only.
AC products such as ductless Converted line will produce units only up to
splits and roof top units and 36,000 BTU because of the unavailability of
commercial water chillers compressors over that capacity. HCFC-22 will still
be used for the larger capacity products until larger
capacity = compressors are available. The
manufacturer had also indicated that there was a
great demand by the consumer for HFC-32 products
as a result of the advertising campaign conducted by
Daikin
Eminent Aire HCFC-22 to | Project completed. Converted line will produce
Residential, commercial and | HFC-32 units up to a capacity of 24,000 BTU only because
industrial ~ air-conditioning of unavailability of compressors capacities beyond
products up to 60,000 BTU. that from their supplier. Unit production beyond the
24,000 BTU capacity will utilize R-410A until
compressors become available for HFC-32.
HCFC-22 will continue to be used for all
commercial and industrial applications over the
60,000 BTU threshold
Unico Consumer Products HCFC-22 to | Project completed. Newly converted line will
Residential and light | HFC-32 produce units up to a capacity of 24,000 BTU only

commercial air-conditioning
products up to 60,000 BTU

because of the unavailability of compressor
capacities beyond that from their supplier. Unit
production beyond the 24,000 BTU capacity will
utilize R-410A until compressors become available
for HFC-32
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