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TERMS OF REFERENCE FOR THE DESK STUDY OF THE EVALUATION OF
REFRIGERATION AND AIR-CONDITIONING (RAC) MANUFACTURING PROJECTS

Background

1. At its 54" meeting, the Executive Committee approved guidelines for the preparation of HCFC
phase-out management plans (HPMPs) and released funding in advance to the implementing agencies
(1As) to begin HPMP preparations™. The guidelines adopted a staged approach that allows for updates as
new technologies are developed. Subsequently, at its 55" meeting the Executive Committee invited
bilateral and 1As to prepare and submit proposals for demonstration projects for the conversion of HCFC
in the RAC manufacturing sub-sectors to low-global warming potential (GWP) technologies to identify
all the steps required and to assess their associated costs™. Following decision 55/43, four demonstration
projects were implemented in various subsectors in China'’. In addition, about fourteen countries
submitted stand-alone investment projects and projects included in their HPMP to phase out HCFC-22 in
several subsectors and applications in the RAC sector. Due to complicated technical issues involved,
some of the investment projects also included technical assistance components.

Objective and scope

2. The desk study will provide background information on the progress made in the phasing-out of
HCFC in the RAC manufacturing sector. It will examine projects in various RAC sub-sectors, namely:
room air conditioning, commercial refrigeration, industrial refrigeration and air-conditioning (ICR) and
will address issues related to low GWP alternatives. It may indicate areas and topics for a more in-depth,
detailed evaluation, with concrete objectives and scope that could be useful for the implementation of
RAC projects associated with stage Il of HPMP.

3. The desk study will focus on the following:

Policy, legal and requlatory frameworks

4. The guidelines for preparing HPMPs encouraged countries to revise their licensing systems to
accommodate the adjustments required by the phasing-out of HCFCs, to include a monitoring and control
system as well as other policies activities to address HCFC in the RAC sector. The following issues will
be addressed:

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

© 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?

15 Decision 54/39.

18 Decision 55/43.

7 Conversion from HCFC-22 to ammonia/CO, technology in the manufacture of two-stage refrigeration system;
conversion of room air-conditioning compressor manufacturing from HCFC-22 to propane; conversion from
HCFC-22 technology to HFC-32 technology in the manufacture of commercial air-source chillers/heat pumps; and
conversion from HCFC-22 to propane.
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(d) How has energy efficiency been addressed relative to policies and regulations identified?

©) Were there inspections and certification infrastructure, standardized technical testing, 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

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

€)) Were there delays in project implementation and if so what were their causes?

(b) 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?

©) How did projects deal with issues related to safety and flammability, high GWP and
toxicity? Were there requirements for additional investments on safety equipment and
systems? Were the various components needed available? How was the commissioning
of equipment done?

(d) How did the international companies influence the adoption of the alternative
technology? How did SMEs implement the phase-out process?

©) 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?

4] Were the manufacturing plant equipment destroyed, and, if not, why?

Technical assistance and awareness

6. 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.

7. 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 challenge. 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 information about the new technology?

Financing-related issues

8. 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
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projects and whether there were any changes, when applicable; and determination of the split between
energy costs and other operating costs when applicable.

9. The study 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

10. The desk study 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. How did the servicing sector manage with the introduction of low GWP alternatives?

Methodology and schedule of submission

11. The desk study will include an in-depth review of the existing documentation as well as the
information gathered from interviews and discussions with members of the Secretariat, bilateral and 1As.

12. The findings from the desk study, as well as lessons learned and recommendations, will be
presented to the Executive Committee for consideration at the 75" meeting. Further data collection and
analysis may be needed, which will require field visits in a number of selected countries during the
second stage of the evaluation.

13. A budget of US $12,000 was approved for this desk study component of the evaluation at the
73" meeting®®.

'8 Decision 73/7(c), UNEP/OzL.Pro/ExCom/73/62.
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LIST OF PROJECTS INCLUDED IN THE STUDY
CONVERSION PROJECTS FOR THE RAC MANUFACTURING SECTOR
N° | Project Agency | Title
1 | ALG/PHA/66/INV/76 UNIDO | HCFC phase-out management plan (stage I, first tranche)

(Algeria) (conversion from HCFC-22 in the manufacture of room air
conditioners at Condor)

2 | ARG/REF/61/INV/163 | Italy Phase-out of HCFC-22 in the room and unitary air-conditioning

(Argentina) equipment manufacturing sector

3 | ARG/REF/61/INV/164 | UNIDO | Phase-out of HCFC-22 in the room and unitary air-conditioning

(Argentina) equipment manufacturing sector

4 | ARM/PHA/62/INV/06 | UNDP HCFC phase-out management plan (stage I, first tranche)

(Armenia) (Conversion of Saga Ltd, commercial refrigerator appliances and cold
rooms)

5 | BAH/PHA/68/INV/27 UNIDO | HCFC phase-out management plan (stage I, first tranche)

(Bahrain) (phase-out of HCFC-22 from the manufacturing of central air-
conditioning and window air-conditioning at Awal Gulf manufacturing
company)

6 | CPR/PHA/64/INV/512 | UNDP HCFC phase-out management plan (stage I, first tranche)

(China) (industrial and commercial refrigeration and AC sector plan)

7 | CPR/PHA/64/INV/513 | UNIDO | HCFC phase-out management plan (stage I, first tranche)
(China) (room air-conditioner manufacturing sector plan)
8 | IDS/PHA/64/INV/193 | UNDP HCFC phase-out management plan (stage I, first tranche)

(Indonesia) (refrigeration sector plan) (Conversion from HCFC-22 to HFC-32)

9 | IDS/PHA/64/INV/195 HCFC phase-out management plan (AC sector plan) (stage I, first

(Indonesia) UNDP tranche)

10 | IRA/PHA/63/INV/199 | UNDP HCFC phase-out management plan (stage I, first tranche) (AC sector

(Islamic  Republic of plan)

Iran)

11 | JOR/REF/60/INV/86 UNIDO | Phase-out of HCFC-22 and HCFC-141b from the manufacture of

(Jordan) unitary air-conditioning equipment at Petra Engineering Industries Co.

12 | JOR/PHA/65/INV/91 IBRD HCFC phase-out management plan (stage I, first tranche)

(Jordan) (air-conditioning sector plan)

13 | LEB/PHA/64/INV/74 UNDP HCFC phase-out management plan (stage I, first tranche)

(Lebanon) (AC sector plan) (Conversion at Lematic s.a.l., to HFC-410A)

14 | MEX/PHA/73/INV/172 | Germany | HCFC phase-out management plan (stage Il, first tranche)
(Mexico) (HC demonstration and training)
15 | NIR/PHA/62/INV/129 | UNIDO | HCFC phase-out management plan (stage I, first tranche)

(Nigeria) (Demonstration project for the production of hydrocarbon refrigerant
(UNDP))

16 | SYR/REF/62/INV/103 | UNIDO | Phase-out of HCFC-22 and HCFC-141b from the manufacture of

(Syrian Arab Republic) unitary air-conditioning equipment and rigid polyurethane insulation
panels at Al Hafez Group

17 | THA/PHA/68/INV/162 | IBRD HCFC phase-out management plan (stage I, first tranche)

(Thailand) (residential air-conditioning group project)

18 | TUN/PHA/72/INV/57 France HCFC phase-out management plan (stage I, first tranche)

(Tunisia) (residential air-conditioning manufacturing sector plan)

19 | YUG/PHA/62/INV/38 | UNIDO | HCFC phase-out management plan (stage I, first tranche)

(Serbia)

(Phase-out of HCFC used in manufacturing refrigeration and air-
conditioning equipment)

Note: only the first tranche is presented for projects with multiple tranches approved (China, Indonesia, Islamic
Republic of Iran, Lebanon, Nigeria, Thailand and Tunisia)
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DEMONSTRATION PROJECTS FOR THE RAC MANUFACTURING SECTOR

Project Agency Title

ASP/REF/69/DEM/56 UNEP Promoting low-global warming potential refrigerants for air-conditioning

(Asia region) sectors in high-ambient temperature countries in West Asia

ASP/REF/69/DEM/57 UNIDO Promoting low-global warming potential refrigerants for air-conditioning

(Asia region) sectors in high-ambient temperature countries in West Asia

CPR/REF/60/DEM/498 | UNDP Demonstration project for conversion from HCFC-22 technology to HFC-

(China) 32 technology in the manufacture of commercial air-source chillers/heat
pumps at Tsinghua Tong Fang Artificial Environment Co. Ltd. (Tong
Fang for short)

CPR/REF/60/DEM/499 | UNDP Demonstration project for conversion from HCFC-22 technology to

(China) ammonia/CO2 technology in the manufacture of two-stage refrigeration
systems for cold storage and freezing applications at Yantai Moon Group
Co. Ltd. (Yantai Moon for short)

CPR/REF/61/DEM/502 | UNIDO Demonstration sub-project for conversion of room air-conditioning

(China) compressor manufacturing from HCFC-22 to propane at Guangdong
Meizhi Co. (Meizhi for short)

CPR/REF/61/DEM/503 | UNIDO Demonstration sub-project for conversion from HCFC-22 to propane at

(China) Midea Room Air-conditioning Manufacturing Company (Midea for short)
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OVERVIEW OF PROJECTS INCLUDED IN THE STUDY
CONVERSION PROJECTS
N° | Project Agency Alt Status | Approved | Actual Delay Ongoing Ongoing Disb.
Duration Duration Duration Delay Rate (*)
Months
1 ALG/PHA/66/INV/76 UNIDO HFC-32 ONG 12 38 26 0.45%
2 ARG/REF/61/INV/163 Italy NA ONG 37 59 22 40.67%
8 ARG/REF/61/INV/164 | UNIDO 4H1FOC':A ONG 36 59 23 72.40%
4 ARM/PHA/62/INV/06 UNIDO HC-290 COM 24 36 12 100.00%
5 HFC-
BAH/PHA/68/INV/27 UNIDO 410A/ ONG 24 30 6 1.41%
HFC-32
6 HFC-
CPR/PHA/64/INV/512 UNDP 410A/ FIN 12 29 17 100.00%
HFC-32
" | crriPHAB4INVIE13 | UNIDO | 1S90 T onG 12 47 35 | 90.00%
8 IDS/PHA/64/INV/193 UNDP HFC-32 ONG 20 47 27 86.91%
9 IDS/PHA/64/INV/195 UNDP HFC-32 ONG 20 47 27 0.00%
10 IRA/PHA/63/INV/199 UNDP 4HfOC:A FIN 47 32 -15 100.00%
11 HFC-
JOR/REF/60/INV/86 UNIDO 410A ONG 18 62 44 69.14%
12 HFC-
JOR/PHA/65/INV/91 IBRD 410A ONG 24 43 19 0.00%
13 LEB/PHA/64/INV/74 UNDP 4H1FO(':A FIN 24 24 - 100.00%
14 | MEX/PHA/73/INV/172 | Germany | HC-290 ONG 25 7 0.00%
15 HC-600
NIR/PHA/62/INV/129 UNIDO and CoOM 12 36 24 68.00%
HC-290
16 HFC-
SYR/REF/62/INV/103 UNIDO 410A ONG 31 54 23 9.22%
17 | THA/PHA/68/INV/162 | IBRD HFC-32 ONG 11 30 19 0.00%
18 | TUN/PHA/72/INV/57 France HFC-32 ONG 36 13 0.00%
19 R-7171
YUGIPHA/G2/INV/38 | UNIDO | ONG 24 54 30 | 41.97%
HC-290

(*) Disbursement rate in MF inventory of projects

Note: only the first tranche is presented for projects with multiple tranches approved (China, Indonesia, Islamic Republic of Iran,
Lebanon, Nigeria, Thailand and Tunisia, etc.)
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DEMONSTRATION PROJECTS
N° | Project Agency | Alt Status | Approved | Actual Delay Ongoing Ongoing Disb.
Duration | Duration | (months) | Duration | Delay Rate
(months) | (months) (months) | (months) | (%)
1 ASP/REF/ | UNEP NA ONG 15 26 11 | 34.53
69/DEM/
56
2 ASP/REF/ | UNIDO | Several ONG 14 26 12 | 404
69/DEM/
57
3 CPR/REF/ | UNDP | HFC-32 ONG 18 62 44 | 98.38
60/DEM/
498
4 CPR/REF/ | UNDP | Ammonia/ | ONG 18 62 44 | 100.0
60/DEM/ CO, 0
499
5 CPR/REF/ | UNIDO | Propane COM 26 41 15 89.29
61/DEM/
502
6 CPR/REF/ | UNIDO | Propane ONG 26 59 33 | 69.30
61/DEM/
503

BRIEF PROGRESS UPDATE AS OF 75" EXECUTIVE COMMITTEE MEETING

CONVERSION PROJECTS

N° | Project Progress

1 ALG/PHA/66/INV/76 No update

2 ARG/REF/61/INV/163 | No update

3 ARG/REF/61/INV/164 | No update

4 | ARM/PHA/62/INV/06 | An action plan was developed to contact SAGA to start project cancellation.

5 BAH/PHA/68/INV/27 No update

6 CPR/PHA/64/INV/512 | No update

7 CPR/PHA/64/INV/513 | No update

8 IDS/PHA/64/INV/193 Completed in 2014. During the year 2014, project implementation was undertaken
satisfactory in large beneficiary enterprises.

9 IDS/PHA/64/INV/195 During the year 2014, project implementation was undertaken satisfactorily in large
beneficiary enterprises.

10 | IRA/PHA/63/INV/199 | Financially completed in 2013. (*)

11 | JOR/REF/60/INV/86 Some delays occurred during the production of the heat exchangers by the supplier,
but the situation was solved. Equipment installed in March 2015. Contract prepared
and signed for final 10C payment.

12 | JOR/PHA/65/INV/91 No update

13 | LEB/PHA/64/INV/74 Financially completed in 2013

14 | MEX/PHAJ73/INV/172 | No update

15 | NIR/PHA/62/INV/129 | No update

16 | SYR/REF/62/INV/103 | For the time being, any activity involving the procurement and delivery of
equipment in the company's facilities is not possible due to the situation in the
country. Prototype units working on R410A selected.

17 | THA/PHA/68/INV/162 | No update

18 | TUN/PHA/72/INV/57 Agreement AFD/UNIDO signed in Jan 2015 and all funds have been transferred to
UNIDO for implementation. Technical assistance activities are ongoing for the
participating companies.

19 | YUG/PHA/62/INV/38 | Conversion of 2 enterprises has been completed and technology fully committed.
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NO

Project

Progress

Train the trainer component was achieved in parallel with the up-date of the
policies and regulations on the certification system.

(*) Note by the implementing agency: Please note that the project is still under implementation and the final milestones would
be completed by end of the year 2015. Please note that these projects are sectoral and/or have funding disbursed over multiple

tranches.
DEMONSTRATION PROJECTS

N° | Project Progress

1 | ASP/REF/69/DEM/56 | No update

2 ASP/REF/69/DEM/57 Prototypes are being built and are undergoing preliminary tests at respective OEM
testing sites. Testing on prototypes commenced in July 2015. Continuous process,
until all prototypes have been tested: receiving sample refrigerants, compressors;
building of prototypes; shipment of prototypes to testing facility.

3 CPR/REF/60/DEM/498 | No update

4 CPR/REF/60/DEM/499 | No update

5 CPR/REF/61/DEM/502 | Project will be financially completed upon clearance of all obligations.

6 CPR/REF/61/DEM/503 | No update
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ASPECTS FOR ADOPTION OF ALTERNATIVES IN SELECTED COUNTRIES

Project Alternative | Aspects for adoption of alternative
ALG/PHA/66/INV/76 HFC-32 HFC-410A chosen initially due to:

e Lower LCCP than HCFC-22 giving it a positive climate impact;

e Speedy application to meet the 2015 reduction step because of the
availability of Kits;

e Reasonable incremental capital cost: a relatively limited
conversion of tools and equipment is needed,;

e Affordable component and refrigerant gas prices that limit the
incremental operating cost;

e Market acceptability as some foreign companies and governmental
institutions in Algeria are already specifying it in their project
requirements.

IDS/PHA/64/INV/193 and | HFC-32 HFC-410A chosen initially due to:
IDS/PHA/64/INV/195 e Proven and reasonably mature technology

e End-product properties and performance should be maintained

e  Cost-effective conversion with minimal disruption of current
manufacturing operations

e Compliance with established local and international standards for
health safety and environment

e Low overall direct and indirect CO2-equivalent emissions

e Implementable in a relatively short time frame

THA/PHA/68/INV/162 HFC-32 HFC-410A chosen initially due to:

¢ HFC-410A was originally chosen due to wide market presence,
and acceptability, proven and trusted technology, and availability
of parts at competitive prices.

¢ On this basis, all the domestic residential air-conditioner
manufacturers have originally requested assistance to convert to
R-410A technology.

TUN/PHA/72/INV/57 HFC-32 HFC-410A chosen initially due to:

Market availability of alternatives is very limited in the Tunisian
market; the two only companies in this sector which have moved
away from HCFC-22 systems (Société SICAD Coala and New
Tabrid Company) have both started working with HFC-410A.
Other companies in the sector which are considering phase-out of
HCFC-22 in their production processes have taken such
conversions as an example to follow, due to the fact that both
companies are major players in the Tunisian market.

In this context, consideration of alternatives other than HFC-410A
will require a significant degree of technical assistance in order to
familiarize companies in the sector with alternatives other than
HFC-410A.
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Annex V
Annex V
COMPARISON OF PLANNED VERSUS ACTUAL COSTS

Tong Fang (CPR/REF/60/DEM/498)

Item Type Inventory Original Completion
(Allocated funds) proposal report

C1 ICC 552,928 905,050 830,344

C2 10C* 676,408 904,445

C3 Contingency 90,505

C4 Totall (C1+C2+C3) 1,229,336 1,900,000 830,344

C5 Counterpart 96,814

C6 Total2 (C4-C5) 1,900,000 733,530

C7 Local ownership 100%

C8 Requested grant (~C6*C7) 1,900,000

*10C to be disbursed in the following two years, only ICC disbursed so far

Yantai Moon (CPR/REF/60/DEM/499)

Item Type Inventory Original Completion
(Allocated funds) proposal report

C1 ICC 2,847,668 3,150,442 4,188,630

C2 10C* 1,116,790 1,207,300

C3 Contingency 315,044

C4 Totall (C1+C2+C3) 3,964,458 4,672,786 4,188,630

C5 Counterpart 392,786 1,697,694

C6 Total2 (C4-C5) 4,280,000 2,490,936

c7 Local ownership 100%

Cc8 Requested grant (~C6*C7) 4,280,000

*10C to be disbursed in the following two years, only ICC disbursed so far

Meizhi (CPR/REF/61/DEM/502)

Item Type Inventory Original Completion
(Allocated funds) proposal report

C1 ICC 1,875,000 3,762,527 3,398,093

C2 10C*

C3 Contingency 333,628

C4 Totall (C1+C2+C3) 1,875,000 4,096,155 3,398,093

C5 Counterpart 1,523,093

C6 Total2 (C4-C5) 4,096,155 1,875,000

C7 Local ownership 60%

C8 Requested grant (~C6*C7) 2,543,685

Midea (CPR/REF/61/DEM/503)

Item Type Inventory Original Completion
(Allocated funds) proposal report

C1 ICC 2,514,507 3,842,156 3,938,004

C2 10C* 1,512,000 2,140,000

C3 Contingency 333,323

C4 Totall (C1+C2+C3) 4,026,507 6,315,479 3,938,004

C5 Counterpart 1,554,037

C6 Total2 (C4-C5) 6,315,479 2,383,967

C7 Local ownership 80%

C8 Requested grant (~C6*C7) 5,102,304

*10C to be disbursed in the following two years, only ICC disbursed so far
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Annex VI
Annex VI
COMPARISON OF PLANNED VERSUS ACTUAL COSTS OF SPECIFIC ITEMS (CASE OF
MIDEA)
Actual MLF Company
C . . Budget Budget . . co-
onversion details « | cost financing . . Remarks
(USD) (USD) (USD) (USD) financing
(USD)
Assembly line relocation 117,000 | 117,000 227,302 140,400 86,902 | The beneficiary has installed a
Antistatic floor and ground new line, instead of converting
circuit in the hazardous areas the original one. This was the
Power distribution explosion- main reason for the higher
proof modification for the costs. 20 per cent beyond the
production line variable budget was compensated in line
frequency power supply with existing MLF rules
Additional items purchased that
were required. 275 units of
quick couplings were purchased
Nitto quick coupling for the for charging to avoid leakage.
products Frequency power supply was
required since various countries
have various needs and the tests
have to be made accordingly
Function test units adjusted 85,000 85,000 99,365 85,000 14,365
t9 the p_ropertles .Of HC-290 30 test units, difference less
(including electrical safety
: than 20 per cent
tester and new quick
connectors)
New refrigerant charging 100,000 | 320,000 352,143 320,000 32,143
machines (including the
transportation pump in the
storage room)
Gas detection (included in -
the safety system)
Safety ventilation system for 80,000 Difference less than 20 per cent
HC-290-based RAC
production line
Safety alarm system for HC- 140,000
290-based RAC production
line and HC-290 storage
room
Ex-proof R290 storage room 32,961 32,961 59,841 32,961 26,880 | The beneficiary installed a
64,039 64,039 132,698 76,847 55,851 | bigger storage room than
New storage tank for HC-290 required for the one line in
and New HC-290 pipeline order to cater for the needs of
installation for the production additional HC-290 lines in
line and HC-290 storage future. 20 per cent beyond the
room budget was compensated in line
with MLF rules
Ex-proof vacuum pumps - - 88,198 - 88,198
Vacuum meter L
- Not eligible item
Vacuum measuring system
modification
32,000 32,000 74,444 38,400 36,044 | The budget approved was not
sufficient and in future higher
cost should be approved for a
He leak testing system He leak testing system. 20 per
cent beyond the budget was
compensated in line with MLF
rules
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Annex VI
Actual MLF Company
. . Budget Budget . . co-
Conversion details « | cost financing . . Remarks
(USD) (USD) (USD) (USD) financing
(USD)

New portable HC-290 80,000 80,000 83,200 80,000 3,200
detectors for production
line/test room/storage and Difference less than 20 per cent
new helium leak detector for
heat exchanger
Lokring sealing machine 60,000 60,000 11,762 11,762 -
Conversion of various parts 103,700 | 417,850 | 1,646,337 459,635 1,186,702
of the high speed fin press
and its stacker, fixtures and
parts
Procurement of moulds for 314,150
fin press
Conversion of the @9.52- 24,000 24,000 62,698 24,000 38,698
sized hair pin bending
machine to @5-sized one, . .
new tools. The production capacity of the
Conversion of the @9.52- 12,000 | 12,000 18,651 12,000 6,651 | heat exchanger was about
sized connection curve 330,000 unit per year (before
bending machine to @5-sized and after conversion), while the
one, new tools. converted production line had a
Conversion of the ©9.52- 15,000 | 15,000 23,810 15,000 8,810 | capacity of only 200,000. For
sized cutting machine to @5- this reason, the appr_oved budget
sized one, new tools. was reduc_ed according to the
Conversion of the @9.52- 16,000 | 16,000 21,746 16,376 5,370 | line capacity. However, the
sized CNC tube bending conversion of the _heat .
machine to @5-sized one, exchanger producing equ_lpment
new tools had to be QOne for the orl_glnal
Conversion of the @9.52- 13,000 | 13,000 | 10,397 10,397 —| full capacity (330,000 units)
sized automatic tube end and thus, costs were
processing machine to @5- consequently higher.
sized ones, new tools

. 198,250 | 332,450 660,317 332,450 327,867
For small diameter of tube
For small diameter of tube 134,200
For small diameter of tube 20,000 20,000 19,381 19,381 -
New cleaning machine for 18,000 18,000 18,730 18,730 -
@5-sized tubes
Explosion-proof modification 20,000 | 259,000 326,984 284,900 42,084 | Actual costs confirm that the
of the function test original budget was somewhat
Capacity test unit suitable for 159,000 underestimated. For this reason,
HC-290 RAC 10 per cent beyond the budget
Life test units suitable for 80,000 was compensated in line with
HC-290 RAC existing MLF rules.
Ex-proof recovery stations 10,000 10,000 | see Will be additional costs and are
for HC-290 remarks required as eligible items

e  Aggregated budget
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Annex VII

OTHER SOURCES FOR CO-FUNDING

PROJECT

PLANNED

CPR/PHA/64/INV/513

FECO has recently started the implementation of a GEF project related to the RAC sector.
Some non-investment technical assistance components (e.g. modification of training
curricula, awareness programme etc.) of this project will be implemented in such a way that
their outcome would give benefits the aims of this HPMP.

FECO in cooperation with GIZ is finalizing a project introducing HC technology at a RAC
manufacturer in China. This project will also help to collect experience using this new
technology and promote its early penetration into the industry. It will also contribute to the
introduction to the market of HC based RAC products.

JOR/PHA/65/INV/91

Jordan Renewable Energy Efficiency Fund (JREEF - investment). US$40 million credit line
for investments in clean energy, including for scaling up EE in residential, commercial and
industrial sectors with assistance from GEF, World Bank and AFD. Technical support
would be available to the sector, including non-eligible enterprises.

GEF/UNDP Energy Efficiency Standards and Labelling project (TA). US$2 million ($1
million GEF) to reduce GHGs from energy consumption in appliances by transforming the
market through energy labels and minimum energy performance standards. Energy
labelling for AC is in effect as of July 2011.

USAID Energy Efficiency Program (Energy Efficiency Regulatory Incentive Mechanism
for Jordan). US$29 million — 2012 up to total $77 million over ten years to encourage fast
deployment of EE measures through the electricity transmission and distribution
companies. Testing laboratory for AC benchmarking, testing and enforcement is currently
being procured.

LEB/PHA/64/INV/T74

Currently, the GEF-V programming cycle is underway and the country is exploring
possibilities to seek GEF financing for energy efficiency improvements in the refrigeration
and air conditioning sectors, for a project to be developed and submitted during 2012.

MEX/PHA/73/INV/172

In view of the urgency of phasing out the most potent ozone-depleting HCFC, the
Government and UNIDO are seeking funding from two sources to assist Whirlpool Mexico
to phase out over 1,700 MT of HCFC-141b: GEF; NAMA*

THA/PHA/68/INV/162

For a conducive environment for adoption of more energy-efficient but also more expensive
air-conditioning appliances, it was agreed to pair the development and implementation of
the group air-conditioning investment component of the Stage | HPMP, as well as the
proposed associated TA (promotion of non-HCFC based RAC equipment in green
buildings) with the proposed GEF “green energy for low-carbon growth” in Thailand
project. The proposed US$10 million in GEF funds is hoped to leverage another US$20-25
million from the Government of Thailand.

* The NAMA (Nationally Appropriate Mitigation Actions) Facility is a joint programme of the German Federal Ministry for the Environment,
Nature Conservation, Building and Nuclear Safety (BMUB), the UK Department of Energy and Climate Change (DECC), the Danish Ministry of
Climate, Energy and Building (MCEB) and the European Commission.
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