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a) Comments and Recommendations from the Fund Secretariat for the project 
proposals listed below; and 

b) The following project proposals: 

• F AACA, Mobile air conditioner (MAC) factory conversion for fabrication 
of HFC-134a heat exchangers project proposal; and 

• AAISA, Mobile air conditioner (MAC) factory conversion for fabrication 
for assembly of HFC-134a compressors project proposal 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: 

PROJECT TITLE: 

BUDGET: 

INCREMENT AL COSTS: 

ODS PHASE-OUT: 

COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Venezuela 

F AACA, Mobile air conditioner (MAC) factory 
conversion for fabrication of HFC- I 34a heat 
exchangers 

us $4,100,000 

us $3,480,000 

Direct: elimination of 1 tonne CFC-12/year; 
Indirect: 75-90 tonnes CFC-12/year in 30-35,000 
MAC units annually produced 

US $5 .66/kg/year 

2 years 

The World Bank 

NATIONAL COORDINATING AGENCY: FONDOIN 

TECHNICAL REVIEW COMPLETED: YES ...L NO 

SECRETARIAT'S COMMENTS 

I. Fabrica de Aparatos de Aire Acondicionado, C.A., FAACA, is a domestic manufacturer 
of MAC evaporators and condensers, and assemblers of compressor. Total annual production of 
MAC units is between 30,000 and 35,000. FAACA produces both complete MAC units (with 
compressor), and heat exchangers which are marketed separately. Its products are sold to both 
assemblers and aftermarket distributors. 

2. FAACA is planning to convert its production line of heat exchangers and evaporators 
to be used in MAC units using HFC-l 34a as a refrigerant. The project consists of the retooling 
of the fabrication line and related training, technical assistance and licensing fees for transfer of 
technical data and design specifications. Consumption of CFC-12 will be completely phased-out 
when new condenser/evaporator lines are installed. 
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3. The Government of Venezuela submitted the project proposal to the Fund Secretariat and 
to the World Bank. The World Bank evaluated the proposal in terms of the technology used and 
the costs associated. A comprehensive technical review prepared by the World Bank was 
provided. Of the total cost of the project, the Bank's assessment concluded that US $0.62 million 
were non-incremental costs since annual design changes and subsequent new tooling requirements 
of this type are characteristic of the industry and, thus, would be required on an annual basis 
independently of the refrigerant that is used. 

SECRET ARIA T'S RECOMMEND A TIO NS 

4. The project is recommended for final approval of funding in the amount of $3.48 million 
with the proviso that the tooling of the plant will not result in an additional production capacity. 
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PROJECT EVALUATION SHEET 

COUNTRY OR REGION: 

PROJECT TITLE: 

BUDGET: 

INCREMENTAL COSTS: 

ODS PHASE-OUT: 

COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Venezuela 

AAISA, Mobile air conditioner (MAC) factory 
conversion for fabrication for assembly of HFC-134a 
compressors 

us $650,000 

us $620,000 

Direct: elimination of ll tonne CFC-12/year; 
Indirect: 10 tonnes CFC-12/year prorated for 40,000 
compressors annually produced 

US $4.36/kg/year 

1.5 years 

The World Bank 

NATIONAL COORDINATING AGENCY: FONDOIN 

TECHNICAL REVIEW COMPLETED: YES _lL NO 

SECRETARIAT'S COMMENTS 

1. Aires Acondicionados, S.A., AAISA, is a domestic manufacturer of domestic air 
conditioners, MAC evaporators and condensers, and assembler of compressors. AAISA produces 
both complete MAC units (with compressor), and heat exchangers which are marketed separately. 
Total annual production of MAC compressors is 40,000 units. 

2. AAISA is planning to convert its MAC compressor production line to be used in MAC 
units using HFC-134a as a refrigerant. The project consists of retooling the compressor 
manufacturing line and related training for AAISA service personnel and selected dealers and 
service shops, and a reclamation-recycle-recharge programme for CFC-12 used in the plant. 
About 97 per cent of the actual CFC-12 consumption will be phased-out when the compressor 
assembly line is installed. 
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3. The Government of Venezuela submitted the project proposal to the Fund Secretariat and 
to the World Bank. The World Bank evaluated the proposal in terms of the technology used and 
the costs associated. A comprehensive technical review prepared by the World Bank was 
provided. Of the total cost of the project, the Bank's assessment concluded that the reclamation­
recycle-recharge programme at a cost of US $27,000 was not-incremental cost since the 
implementation of this programme will generate annual savings of US $7,800 in terms of CFC-12 
recovered and recycled. This programme is an integral part of the project and will be financed 
by AAISA. 

SECRET ARIA T'S RECOMMENDATIONS 

4. The project is recommended for final approval of funding in the amount of $620,000 
with the proviso that the tooling of the plant will not result in an additional production capacity. 



THE MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER 

PROJECT COVER SHEET 

COUNTRY: Republic of Venezuela 

PROJECT NAME: FAACA (Fabrica De Aparatos De Aire 
Acondicionado, C.A.). Mobile Air Conditioner 
(MAC) Factory Conversion for Fabrication of HFC-
134a Heat Exchangers. 

SECTORS COVERED: Automobile Air Conditioning 
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PROPOSED ODS GRANT: US$3.48 million 
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MONTREAL PROTOCOL (MP) PROJECT FOR VENEZUELA 

INITIAL EXECUTIVE PROJECT SUMMARY 

COUNTRY: 

PROJECT NAME: 

ASSOCIATED BANK PROJECT: 

BORROWER: 

GRANT AMOUNT: 

BENEFICIARIES: 

TENTATIVE APPRAISAL DATE: 
RVP APPROVAL DATE: 
BOARD PRESENTATION DATE: 

ENVIRONMENTAL CATEGORY: 

Republic of Venezuela 

FMCA: Mobile Air Conditioner (MAC) Factory 
Conversion for Fabrication of HFC-l34a 
Compatible Heat Exchangers. 

None. Free Standing Project. 

None. Montreal Protocol Ozone Trust Fund (OTF) 
Grant to private enterprise. 

US$3.48 million requested. US$3.16 million 
recommended. Total estimated project cost is 
US$4.l0 million. US$0.63 million funded by 
FAACA. 

FMCA, a Venezuelan private enterprise 

2nd Quarter FY '94 
3rd Quarter FY '94 
Not required per modified procedures for GEF and 
MP projects. 
B 

1. Venezuela Ozone Depleting Substance (ODS) Sector Background: 
Venezuela signed the Montreal Protocol on September 16, 1987, and ratified it 
on February 6, 1989. As an Article 5 signatory (annual per capita ODS 
consumption of less than 300 grams}, Venezuela is eligible for OTF support. 
ODSs are produced in six developing nations, Argentina, Brazil, China, India, 
Mexico, and Venezuela. Total production of CFCs and MCF in these nations in 
1989 was approximately 70,000 tons, of which Venezuela's share was 4150 tons, 
or 6%. MCF consumption in 1991 was 130 tons, down from 570 tons in 1990. All 
CC14 (1350 tans in 1991) is used as a chemical intermediate feed stock. 
CFC/Halon consumption in Venezuela in 1990 was 3420 tans, but rose to 3820 
tons in 1991, still a decrease of 12% since 1986. Distribution by end use in 
1991 was MACs 25%; other AC/refrigeration 52%; foaming agent 16%; aerosols 4%; 
Halon fire extinguisher 1%; and solvents 2%. Of the AC/refrigeration share, 
an estimated 80% was for aftermarket use for servicing and leak replacement. 
1992 consumption in the automobile and truck air conditioner (MAC) sector was 
estimated at 80 tons for newly assembled cars, and 900 tons for aftermarket 
use. Per capita annual consumption of CFCs decreased from 270 grams in 1986 
to 170 grams in 1990. A breakdown of estimated CFC-12 consumption for 1992 in 
the AC/refrigeration subsectors and more detailed national data are available 
in the Project File. 



- 2 -

2. ODS Phase-Out Strategy for the Mobile Air Conditioner (MAC) 
Subsector: With more than 75% of Venezuela's CFC consumption currently used 
in AC/refrigerator applications, these subsectors are the principal focus of 
the national ODS phase-out strategy. The MAC subsector alone accounts for 25% 
of national CFC consumption. Venezuelats eight auto assemblers produced 
86,000 units in 1992, and imported another 20,000 units already assembled for 
local sale. An additional 44,000 assembly units, including trucks were 
imported directly, for total 1992 sales of 150,000 new units of all types. 
The total national automobile inventory of registered vehicles is 
approximately 1,200,000. An estimated 60% of new autos and an unknown 
percentage of the current national inventory have installed MAC systems. Each 
currently installed unit has an average charge of 1.1 kg. of CFC-12. Two 
domestic MAC fabricators (FMCA and MISA) produce a total of approximately 
60-75,000 MAC units annually1 , assembling compressors and fabricating 
evaporators and condensers, selling to both assemblers and aftermarket 
distributors, FAACA's market share is estimated to be between one-half and 
two-thirds of the total. FAACA produces both complete MACs, including 
compressors, and heat exchangers which are marketed separately, 1992 CFC-12 
consumption in the MAC sub-sector was estimated at 80 metric tons for testing 
and charging of systems for newly assembled vehicles, and some 900 tons for 
aftermarket servicing of all types. Current plans of the auto assemblers for 
conversion from CFC-12 to HFC-134a refrigerant units call for a transition 
which will begin as early as August 1993 for one company with the others 
beginning during 1994. The total transition for new units to HFC-134a is 
expected to be complete by end 1995. Aftermarket servicing for CFC-12 units 
will be required for some time afterward. Nevertheless, almost complete 
phase-out of CFC-12 consumption in the MAC subsector is attainable by 2000. 
The FMCA factory conversion project, for which OTF funding is requested, is 
an integral part of the phase-out strategy. The eight auto-assemblers, six of 
which are 100% foreign owned subsidiaries, will finance their own assembly 
line conversions, and training of their dealerships for servicing of HFC-134a 
MAC units. The second MAC fabricator, AAISA, will also present a factory 
conversion project for OTF financing. 

3. FAACA Background: FAACA was founded in 1970 as a member of the 
MANCIN group. The company employs 500 in the production of MAC units for most 
of the eight major automobile assemblers in Venezuela. In 1992, FMCA's 
estimated share of the Venezuelan market (Domestic Production plus Imports) 
far MAC components production by evaporators/condensers and compressors was 
53.6% and 38.2% respectively. In 1992, FAACA earned USS106,000 on sales of 
US$15 million. The company forecasts net income for 1993 at US$604,000. The 
financial statements of the company from 1990 to 1992 are available in the 
project file. At current and anticipated production levels, FMCA is a viable 
concern. Anticipated production levels, which are similar to those of recent 
years, will however, not be attainable without conversion of the factory to 
produce HFC-134a MAC components. The OTF funding requested by FAACA is 
necessary to enable the firm to carry out this conversion. In the absence of 
the conversion, FAACA would be forced to cease production in a few years for 

This statistic is difficult to verify because different numbers of 
compressors, evaporators and condensers are manufactured, and an equal number of 
each does not reflect a MAC unit. 
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lack of markets. MAC compressor components are imported and assembled by 
FAACA. Conversion of this operation is not being submitted for OTF financing. 

4. Project Objectives: The primary objective of the project is to 
enable FAACA to substitute production of HFC-134a MACs for its current product 
line of CFC-12 MACs. 

5. Project Description: The proposed project consists of the retooling 
of a heat exchanger fabrication and assembly line, and related training and 
technical assistance costs. The assembly line conversion will permit 
production of mobile air conditioning (MAC) systems which permit use of HFC-
134a rather than CFC-12 as the refrigeration agent. (See Annex l, Technical 
and Cost Assessment, for complete project description). A Calorimeter test 
laboratory for which funding was originally requested, was not found to be an 
incremental cost, and has been deleted from the project scope. 

6. Project Cost and Financing: Total cost estimate for project 
implementation, including capital costs, technical assistance and training is 
US$4.10 million net of taxes, including 10% contingency. Eligible incremental 
costs are US$3.48 million net of taxes, including 10% contingency. The 
project cost estimate is summarized in Table 1. Grant financing from the 
MPOTF is requested for eligible incremental costs. FAACA, itself, will 
finance the USS.627 million in non-incremental costs, including 10% 
contingency. The Bank will require FAACA to prepare a financial plan for 
funding of non-incremental costs, and obtain explicit agreement to do so 
before entering into a grant agreement with the enterprise. 

Table l: FAACA Project Cost Estimate (USS OOO's) 

Evaporator and Condenser Assembly Lines: 
Investment: 

Equipment Costs 
Tooling Costs 
Other Incremental Costs 
Non-incremental Investment by FAACA 

Total 
Total with 101 Contingency 

Eligible Incremental Costs 
Eligible Incremental Costs Including 10% Contingency 

(US$ OOO's) 

709 
2,078 

375 
567 

US$3,729 
4,100 

3,162 
3,480 

7. Incremental Costs: FAACA has requested OTF financing for 85% of the 
Evaporator/Condenser Assembly Line. All plant rearrangements, 
tooling/equipment, training and product evaluation tests for which grant 
financing is requested, are required to effect the changeover to production of 
HFC-134a compatible evaporators and condensers. Resale value of the existing 
CFC-12 line is negligible, in spite of most equipment and tools having further 
expected useful life of 5 years or more. Non-incremental investment by FAACA 
of USS567,330 consists of tooling investments which occur on an annual basis 
to support new model design changes, whether for CFC-12 or HFC-134a service. 
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Due to their recurring nature, these are not considered incremental. The 
total incremental cost estimate is therefore US$3.162 million. 

8. Project Implementation: The project will be implemented during a 24 
month period. Project implementation is directly tied to FAACA's customer 
requirements and introduction of HFC-134a MACs into the marketplace, which in 
Venezuela is planned for the 1994 and 1995 model years. (See Project File, 
Appendix I, Table XII, HFC-134a Production at Assembly Plants and Localization 
Program, for phase-in schedule.) FAACA, itself, will manage the project 
installation. Use of third party agents to manage procurement and supervise 
installation is not anticipated at this time. FONDOIN will assist with 
administrative liaison and disbursement operations as required. Technical 
oversight during installation and start up will be provided by a Bank 
contracted technical specialist. Procurement and disbursement will be in 
accordance with Bank guidelines. 

9. Project Sustainability: The primary purpose of the MPOTF is to 
provide a financial incentive to facilitate ODS phase-out by compensating 
beneficiaries for incremental costs incurred as a result of converting to non­
ODS technologies. A further important benefit of the Fund is to permit 
beneficiary nations to implement phase-out strategies without incurring a 
process of deindustrialization. ODS phase-out in the MAC sub-sector in 
Venezuela will take place with or without the MAC projects. Development of 
local HFC-134a MAC production capacity is essential to retention of MAC 
production capacity in Venezuela. The grant to FAACA will not only permit 
factory conversion without financial prejudice to the firm, but will, at the 
same time, ensure continued production of MAC components in Venezuela, and 
facilitate aftermarket servicing of HFC-134a units. In the absence of the 
subsidy, FAACA domestic markets would disappear as assemblers and aftermarket 
clients would still have the option, albeit at higher cost, of importing all 
HFC-134a units. 

10, Rationale for Montreal Protocol Financing: With or without the 
project, and that of AAISA, auto assemblers will only assemble cars with HFC-
134a compressors after 1996. It is estimated that complete transition of 
assembly and aftermarket to HFC-134a units will be virtually complete in 
Venezuela by 2000. The integrated program of assembler financed transition, 
supplemented by MPOTF subsidies to the two MAC fabricators, will thus result 
in the elimination of over 25% of current national CFC consumption, while, at 
the same time, permitting the retention of domestic MAC production capacity 
and related employment generation. Given the decision of the auto industry to 
undertake worldwide conversion, the alternative to project implementation 
would be a loss of FAACA and AAISA market share to imports, and eventual 
disappearance of the MAC industry in Venezuela. Protection against 
deindustrialization associated with the transition to non-ODS technologies is 
an approved use of MPOTF resources. 

11. Issues and Actions: There are no major technical issues associated 
with project implementation~ Preparation of a direct Grant Agreement between 
the Bank and FAACA, analogous to that between the Bank and Plasticos Molanca, 
S.A., will be required in order to avoid substantial delays in project 
implementation, if it were to be linked with the possible preparation of an 
umbrella operation in Venezuela. Procurement may involve numerous small 
contracts. Procurement and disbursement arrangements will be developed with a 
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view towards minimizing direct Bank involvement in processing of transactions, 
while maintaining adequate oversight. The possibility of utilizing FONDOIN 
for such tasks will be explored. 

12. Environmental Aspects: The elimination of CFC-12 consumption is the 
basic environmental objective of the conversions. The project will contribute 
to elimination of approximately 90,000 kg. of CFC-12 consumption per year 
based upon an annual production level of 30,000 units (See Annex 1, for 
estimate of CFC consumption eliminated). There are no major environmental 
issues associated with the installation or operation of the converted assembly 
lines themselves, other than routine workplace safety measures. 

13. Project Benefits: The major environmental benefit of the project is 
the enabling of FAACA to now produce MAC heat exchangers which use non-ODS 
HFC-134a as the refrigerant in place of CFC-12. A secondary environmental 
benefit is the elimination of CFC-12 now used and emitted into the atmosphere 
in the testing of assembled compressors and heat exchangers. The direct 
economic benefit is the retention in Venezuela of production capacity to 
supply both assemblers and aftermarket users with HFC-134a units, and the 
associated net savings in foreign exchange earnings, and the employment level 
retained by avoiding the demise of the local MAC industry. The unit abatement 
cost associated with CFC-12 consumption eliminated by production of HFC-l34a 
MAC units, including CFC consumption eliminated in the factory, is 
US$5.66/kg./year based on an annual production level of 35,000 units. The 
calculations and interpretation of results are presented in Annex 2, 
Calculation of Unit Abatement Costs. 

14. Project Risks: There are no significant technical project risks, 
the technologies to be employed having already been proven through application 
in parent countries of assemblers. There is a potential commercial risk of 
FAACA being able ta compete with imported MAC units and with AAISA for both 
original equipment and aftermarket shares. The same risks also apply to 
AAISA. Nevertheless, FAACA is a financially viable concern of proven 
technical and commercial competence. The fact that both enterprises have spot 
export markets including, occasionally, the U.S.A. would indicate that both 
probably have reasonably competitive cost structures. 

15. Technical Evaluation: The Bank's technical assessment consisted of 
a detailed review of the technical and financial proposals with FAACA, field 
inspection of existing units and proposed replacement installationst and 
verification of appropriateness with market demands for assemblers and 
aftermarket dealers. Annex 1, Technical and Cost Assessment, provides a 
complete description of the project and associated costs. Tooling 
requirements by car model upon which the tooling specifications and costs are 
based are available in the Project File. 

16. On the basis of the assessment, the Bank considers the proposals to 
be of sound technical design, and qualified for OPTF grant financing of 
eligible incremental costs. FAACA is judged to be technically and 
organizationally capable of implementing the project. Annex 3, A Technical 
Opiniont indicates concurrence with the project by the Bank's Ozone Operations 
Resource Group (OORG) technical expert for MAC systems projects. Annex 4 is a 
copy of the letter from FONDOIN to the MP Secretariat officially requesting 
the project. 
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17. Staff Review Arrangements; The following staff is responsible for 
the project and for the review: 

Task Manager: 
Division Chief: 
CD Director: 
RED Chief: 
Bank Technical Advisor: 
Outside Specialist: 
OORG Reviewer: 

Donald Rhatigan, LAlEI 
Stephen J. Ettinger, LAlEI 
Rainer B. Steckhan, LAlDR 
Dennis J. Mahar 
Donald Brown 
Peter Turner 
Robert Proctor 

September 23, 1993 
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FABRICA DE APARATOS DE AIRE ACONDICIONADO C,A. (FAACA) 

Automobile Air Conditioner (AAC) Factory Conversion for Production of HFC-l34a 
Refrigerant Mobile Air Conditioners (MACs) 

Technical and cost Assessment Prepared by F. Peter Turner 

September 1993 
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PROJECT DESCRIPTION 

l. Evaporator and Condenser Assembly Lines: The project request is the 
result of new AC component designs required ta meet new thermodynamic 
requirements that arise in the conversion from CFC-12 to HFC-134a 
refrigerants. FAACA plans to use the following designs to meet the needs of 
its customers when HFC-134a MA.Cs are introduced in vehicles in the Venezuelan 
market: 

EVAPORATORS: 

- SPT (Serpentine type): Produced with one straight extruded multiport 
tube, formed several times to dimension, with corrugated fins between 
every two tubes and brazed together in a vacuum, utilizing non corrosive 
flux process. 

- PLATE & FIN type: Produced with several stamped plates joined together 
to form a flat tube with interposed external corrugated fins. All 
components are brazed together by a vacuum brazing process. This core 
normally presents two side tanks stamped in the plates which might be 
located to each side or one side of core. The last configuration will 
increase strength, performance and compactness and is known as "U-Flow" 
type. 

CONDENSERS: 

- SPT (Serpentine type): Similar to SPT evaporators but produced with 
several formed tubes to divide the core in several internal circuits to 
decrease pressure drop. 

- PF (Parallel Flow type) Produced with several straight microextruded 
multiport tubes linked with two side vertical tanks that are divided 
internally to provide several circuits to decrease pressure drop, with 
interposed external corrugated fins between tubes. All components will 
be joined together by a non corrosive flux brazing process. 

There are two different types of PF design which will be used: 
l) Headered Tube Center (HTC) type - Has side tanks that will be 
manufactured using a stamped header and extrusion shaped tank~ 
2) Standard type - Sidetanks will be manufactured using a tube mill and 
will be tubular in shape. 

2. current production designs used in CFC-12 systems will be available 
locally for Original Entry Market (OEM), Port of Entry (POE) Retrofit, and 
aftermarket service until 1998. 

3. Some of the designs are currently produced, but new requirements 
mandate designs change to the physical characteristics of component parts. 

4. Design Basis for Equipment and Tooling Requirements: An analysia of 
FAACA's customer requirements indicated four types of design applications for 
which equipment and tooling specific to conversion to HFC-134a 
evaporators/condensers production will be required: 
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i) carry over models with minor changes in AC system for HFC-134a 
application {current production). 

ii) carry over models with complete AC component design changes for HFC-
134a change over~ 

iii) Car line model substitution with complete changes in the AC system. 
iv) New models designed for CFC-12 already submitted for customer 

validation that need major changes for HFC-134a application. 

5. Table V of Appendix l in the Project File summarizes FAACA's 
customers, vehicle models, reason for design change, and anticipated volumes 
when production of HFC-134a MAC units begins. 

6. Table VI of Appendix 1 in the Project File further explains 
present/future product designs and their applications to customer HFC-l34a 
refrigerant-using MACs. 

7. To develop the equipment and tooling specifications for the cost 
estimate, customer design change requests were validated, and then the 
equipment and tools required to manufacture the new designs were reviewed in 
detail. 

8~ Criteria used to review and justify equipment/tooling lists included 
the following: 

Were requests consistent with actual design changes? 
Was there duplication of existing tooling and equipment? 
could proposed dies be modified by using inserts thus reducing the 
number of actual dies used? 
Could current tooling be modified to accommodate new tooling 
requirements? 

9. Appendix 1, Table VII of the Project File was developed to show the 
relationship between the Project equipment list (Table I, Project File) and 
FAACA's customer requirements. Items SE & llE will have a major impact in the 
reduction of CFC-12 and the use of Perchloroethylene at FAACA's facilities. 
Also, the total number of customer applicacions for each required equipment 
varies due to specific component design requirements. 

10. Appendix l, Table VIII of the Project File shows the relationship 
between the Project tooling requirements (Table II) and FAACA's customer 
requirements. 

11. Estimated Project Costs: Total project casts are estimated at 0S$3.729 
million, disaggregated into incremental equipment and tooling costs, other 
incremental costs, and non-incremental investment financed by FAACA. 
Equipment costs (US~709,000) are itemized in Appendix l, Table I of the 
Project File by equipment type and location of fabrication. Tooling costs 
(US$2.08 million) are itemized in the same manner in Appendix 1, Table II of 
the Project File. Other incremental costs (US$375,000) consisting of 
licensing fees and training, are itemized in Appendix l, Table III of the 
Project File. Non-incremental costs (0S$567,330) which will be financed by 
FAACA, are detailed in Appendix 1, Table IV of the Project File. The tooling 
and training costs noted in Table IV of the Project File are specific to 
particular evaporator/condenser designs~ Nevertheless, annual design changes 
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and subsequent new tooling requirements of this type are characteristic of the 
industry, and would be required an an annual basis, regardless of whether CFC-
12 or HFC-l34a MACS were being fabricated. FAACA and the Bank agreed, 
therefore, that such costs are recurrent annual capital costs rather than 
incremental costs, ~nd thus not eligible for OTF financing. 

12. CFC Consumption Eliminated: This project offers the opportunity to 
eliminate both the direct uae of CFC-12 and CFC-11 at FAACA 1 s production 
facility, and indirectly1 the initial and replacement charges of CFC-12 which 
would be used in each MAC fabricated by F/\ACA, in the absence of the 
conversion to production of HFC-l34a heat exchangers. CFC-12 is used directly 
as a test media in the manufacture of evaporato~s and condensers, whereas CFC-
11 is used to internally flush AC systems/components in the engineering and 
garage facilities. Direct use of CFC-11 will be eliminated when 
recycle/reclaim/recharge equipment, currently on order, is delivered and its 
use implemented by the engineering/shop groups. 

13. CFC-12 will be completely eliminated when new condenser/evapcrator 
lines are installed. The new process uses a helium based mass-spectrometer 
test procedure as opposed to CFC-12 currently being used. Appendix I, Table 
XIII of the Project File shows that based on 1993 CFC consumption/usage, 1000 
kg. of direct use of CFC-12 and CFC-11 will be eliminated. Indirect use 
eliminated is much greater. An average of approximately 1.1 kg. of initial 
charge of CFC-12 is used in each CFC-12 MAC fabricated. At an estimated 
production level of 30-35,000 units/yr. in recent years, assuming a total of 
2.5 kg./unit of consumption over useful life of the MAC, indirect consumption 
foregone made possible by the project is 75-90 tons CFC-12 annually. 

14. Environmental Issues: There are considered to be no adverse 
environmental issues associated with this project. Current material washes 
used in production of evaporator/condenser components utilize 
perchloroethylene vapor degreasers which the United States Environmental 
Protection Agency (USEPA) has declared a "Health Hazard". New process 
technology will use washes containing *'Day-Trex" developed by S.A~ Day 
Manufacturing, which is non-toxic and environmentally compatible. 
Perchloroethylene used for 1992 and 6 months of 1993 production was estimated 
to be 12,184 U.S. gallons, with 7,000 gallons estimated for 1994 production. 
The proposed project will eliminate this environmental contaminant. 

15. Recommendations: Following a review of all proposals with F/\ACA 
personnel, appropriate modifications have been made in the design and 
configuration of the relevant production areas of the facility. The Project 
is found to be technically correct and consistent with FAACA's customer 
requirements. Furthermore, the project will also allow Fl\ACA to develop 
designs for FAACA•s aftermarket and future AC component business. 

16. The Evaporator/Condenser Assembly Line is recommended for OTF 
financing in the amount requested (USSJ.480 million, including 10, 
contingency). 



Calculation of Unit Abatement Costs 

Annex 2 
Pagel of 2 

A. Definition: 

Capital costs are annualized and expressed as a ratio of the 
average annual amount of ODS reduction, weighted according to its ozone 
depleting potential. 

The unit abatement cost is defined as follows: 

C 

where: 

C 

cc 

CRF 
oc 
OS 
M 

ODP 

CC.CRF + (OC - OS) 
M.ODP 

unit abatement cost 
incremental capital costs (including all one­
time costs such as training, installation, 
freight, etc,) 
capital recovery factor 
incremental annual operating costs 
incremental annual operating savings, benefits 
annual average mass of ODS not released as a 
result of the phaseout action 
ozone depleting potential of the ODS 

B. Calculations: 

1. Unit abatement costs were calculated to include both direct and 
indirect reduction of CFC consumption. Direct reduction relates only to CFC 
consumption within the factory itself for cleaning and testing of MACs and 
equipment. Indirect consumption relates to the CFC-12 which would be consumed 
in the MACs installed in vehicles over their useful expected life, if the 
project were not implemented, Direct in plant CFC consumption is very low, 
relative to that of the MAC units produced in the operation. 

2. Calculations (Component l only): 
cc $3,162,000 
CRF CRF/10 years/10% = .163 
OC = OS= O; no significant difference in fabrication costs 

M Direct 
M Indirect 
ODP 

C 

between HFC-134a and CFC-12 MACs. 
1000 kg, (in plant) 
90,000 kg. (in MAC units) 
l 

(3,162,000) (,163) 
91,000 kg./year(l) 

= $5.66/kg./year 
(for current 
capacity 
utilization) 
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3. Interpretation: The abatement cost is a measure of the cost 
effectiveness of replacing CFC-12 MAC production capacity with HFC-134a MAC 
capacity. Without investment in the production capacity, regardless of where 
the MAC producers are located, the transition is not possible. The calculated 
c of $5.66/kg,/year is based upon a production level of approximately 35,000 
units, far below full capacity utilization. An increase in production levels 
would lead to a corresponding decrease inc. For purposes of estimation, it 
has been assumed that each CFC-12 MAC would have an average initial charge of 
1,1 kg,, and consume by way of leakage and replacement a total of 2,5 kg. of 
CFC-12 including the initial charge, over the useful life of the MAC. Such 
figures are typical in the U.S.A. No reliable data on replacement levels for 
Venezuela are available. 
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TECHNICAL OPINION 

Montreal Protocol Project for FAACA MACS of Venezuela by the 
Ozone Operations _Resource Group (OORG). A TECHNICAL OPINION -

1. Recommendation: The proposal appears to be sound and 
consistent with the objectives of the Montreal Protocol 
Ozone Projects Trust Fund. However, even though some 
laboratory and support facility expense is expected, the 
justification for a calorimeter is questionable and is 
recommended that this portion be deleted. 

2. Relevance and Adeguacy of Information Proyided: The 
information supplied appears to be adequate provided it has 
not been outdated. 

3. 

4. 

5. 

6. 

7. 

Technical Soundness: The writer has been 
the company, its products and reputation for 
believes them to be competent and reputable. 
involves a low technical risk approach. 

familiar with 
many years and 

This proposal 

Lessons from Experience: The licensing arrangement FAACA has 
should provide sound technical support. The posture as an 
independent supplier of systems and service should provide 
good penetration into the application and service field 
outside the O.E.M. arena enhancing the primary objective of 
C.F.C. containment. 

Environmental Issues: It is recommended that the 
implementation of these changes and especially the training 
of both the manufacturing personnel and the field service 
personnel be monitored for techniques and procedures to 
facilitate subsequent programs. 

Safety Issues: I am not aware of any unique safety practices 
required for handling 134A and 134A products. There are, 
however, safety practices associated with interchangeability 
of parts for mechanical and functional reliability that 
service personnel must be aware of. 

Cost Effectiyeness: The proposal using incremental costs 
during normal product change over is undoubtedly the lowest 
cost and most difficult accounting approach. It will also 
provide minimum product availability interruption and 
expedite availability of product using 134A instead of CFC. 
It is, therefore, my opinion that this approach is not only 
the most cost effective but also the most objective (C.F.C. 
containment) oriented approach available. 





Tim MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE 'fHE OZONE LA YER 

COUNTRY, 

PROJECT JIAME: 

SECTORS COVERED: 

ODS CONS1.l!:n'TION IN 
AFFECTED SECl'ORS: 

PROJECT IMPACT• 

PROJECT l>tmATIOlh 

TOTAL PR.OJl!.C'l' COST 1 

PROPOSED ODS GR.ANT, 

COST El!'l!'ECnVENESS, 

PROJECT COVER SHEET 

Republic of Venezuela 

AAISA (Aire& Acond:l.ciorui.dos Integral, Sociedad 
Anonima). Automobile Ait' Cond:1.ticnar (MAO) 
Factory Couveraion for ueembly of HFC-l34a 
courpreaeora, 

AutQmobile Air Conditioning 

Estimated crc-12 Consumption in Automobile Air 
Conditioner•• Ne.vi 80 tons; After Market 
Service: 900 tone. 

Direct Elimination in Factory - 11 tono/yaar; 
Indirect - Approx. 10 tono/year (prorated for 
40,000 compreeeora/year p~odnction level). 

18 months fox i111plemantation 

US$650,000 

US$6Zo,ooo 

Unit Abatement Costs: US$4.36/kg, ODS 
eliminated/yeat" 

IMPLEHENTING AGENCY, World Bank 

COOBD'INA.TING HAT. AGENCIES I ll'ONDOIN 

BENli:F'ICLUl.IRSt AA.ISA/COP.OVEN MAC Fabricator and affiluted 
Comproeeor Fabt"icator 

PROJECT SUMMARY 

Please Refer to attached Executive Project Summary 



CUJUU!.IICY EQUIVALENTS 

Currency Unit• Venezuelan Bolivar (BS) 
US$1,00 • 95.S Be (Exchange rate ea of September 10, l99S) 

AAC 

CFCa 

GOV 

l!'ONDOIN 

Hl!'C 

!:IAC 

Meli' 

MPEC 

tll'OTF 

ODS 

OOR.G 

USEPA 

UNITS A!lll MEASURES 

~etrte ton - Ton (T) • 1,000 kg, 

ACI!.ON'IMS 

I 

' 

JISCAL YEAl!. 

Automobile Air Conditioning 

Air Conditioning 

Carbon Tetrachloride, a 
controlled ODS 

Chlorofluorbc&rbone 

Government of Vanaznela 

Fow,dation to I=flamant 
Montreal Protocol in 
Vene•uela 

BydrofluorOQarbon 

Mathyl ohorofo%lll, a 
controlled ODS 

Montreal Protocol Executive 
Coa:m1:t tee 

Montreal Protocol Ozone 
Projects Trust Fund (OTF) 

Ozone Operations Recourca 
Group 

United Statea Envirorunental 
Protaation Ag•nq 

January l - December 31 



MONTREAL PROTOCOL (MP) PROJECT FOR VENEZUELA 

INITIAL EXECUTIVE PROJECT SllMMA.f/.Y 

COllNTRY: 

PROJECT NAME I 

ASSOClA'I'&D IIANK PROJll.CT: 

BORROWE.1 

GRANT AMOUNT: 

BENEli'!C!ARIF.S: 

TENTATIVE APPRAISAL DATE: 
RVP Af!FROVAL DATE: 
BOAIU) PRESENTATION DATE: 

Republic of Venezuela 

AAISAI AutOC!iObile Air Cot,.ditioner (MAC) Factory 
Converoion for aooe•bly of l!l!'C-134a oompreosors. 

None. Free Standing Project. 

None. Montreal Protocol Ozone Trust Fund (OT!i') 
Grant to private enterprise&, 

US$620,000 requeatad, Total astimatad project 
coot io US$6SO,OOO, 

AAISA J COROVEII 

2nd Quarter FY '94 
3rd Quarter FY '94 
Not required per modified procedure• for CEF and 
MP projects .. 

ENVIRONMENTAL CATEGORY: B 

1. Venazuela Ozone Depleting Subetance (ODS) Sector Background: 
Venezuela signed the Montreal Protocol on September 16, 1987, and ratified it 
on February 6, 1989, A& an Article 5 eignatory (annual per capita ODS 
consumption of leee than 300 grams), Venezuela is eligible for OTF support, 
ODSs ara produced in six developing nation•, Argentina, Brazil, China, India, 
Maxico, and VenQtuela. Total production of CFCs and MCF in these nations in 
1989 was appro~inlately 70,000 tons, of which Vonezuela•s share was 4150 tons, 
or 6%. MCF conawuption in 1991 was l30 tons, d°"'11. fr0111 570 tons in 1990. All 
CCL4 (1350 tons in 1991) is used as a ch""1ieal inte1:111adiate feed stock. 
CFC/Halon ceru,umpt1on in Venezuela in 1990 was 3420 toru,, but rose to 3820 
tons in 1991, still a decrease of l2X since l9S6. Distribution by end uae in 
1991 was MA.Cs 25%; other AC/refrigeration. 52%; foAt'lling agent 16%; aerosols 41: 
Halon fire extinguisher 1%; and solvents 2%, Of the AC/refrigeration share, 
an eat:l.mated 80% was for aftermarkat use for aervioing and leak replacement. 
1992 consU1Uption in the automobile and truck air conditioner (MAC) sector was 
estimated at 80 tons for nli!Wly sesembled cars, and 900 tons for afta=arket 
use. Per capita annual consumption of CPCs decreased from 270 grtlllllil in 1986 
to 170 graa.s in 1990. A breakd"""1 of estimated CFC-12 consumption for 1992 in 
the AC/refrigeration oubsectors and more datailed national data are available 
in the Project File. 

2. ODS Phase-Out Strategy for the Mobile Air Conditioner (MAC) 
Subseetor: With more than 75X of Venezuela's CFC con•umption cun:-ently used 
in AC/refrigerator applications, these subsectore ere the principal focus of 
the national ODS phaae-out strategy. 'rhe MAC oubsector alone accounts £or 25% 
of national CFC consumption4 Vanazu8la's eight auto assemblers producad 
86,000 units in 1992, and imported $nOther 20,000 units already assembled for 
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local eale, An additional 44,000 assembly unite, including trucks were 
iulported diractly, for total 1992 sale• of 150,000 new units ot ~11 typee, 
The total national inventory of registered vehicles in December 1991 was 
approximacely 2,l4S,OOO. An estimated 60% of new autos and an unknown 
percentage of the c~rrent national inventory have inetalled MAC systems. Eaah 
currently installed unit has an average charge of l,l kg. of CFC-12. Two 
domestic MAC fabricators (AAlSA and FAACA) produce a total 0£ approximately 
60-75 1000 MAC units annually1, assembling COO)preosora and fabricating 
evaporators and condensers, selling to both assemblers and aftermarket 
distributors. MISA'e market share is estimated to be between one-half =d 
e..,o-thirda of the total. AAISA produces both c0111pleta MACs, including 
comprassors and heat exchanger& 1 and also sells component$ whieh are marketed 
separately to auto ass""'-hlora and aftarmark•t 1Mtallero. 1992 CFC-12 
consumption in the MAC sub-sector was estimated at 80 metric tone for testing 
and charging of systems £or newly assembled vehicle•, end some 900 ton• for 
aftermarkat servicing of all types. Current plans of the auto aaaemblera for 
conversion frOlll CFC-1~ to HFC-134~ ~efrigerant units call for• transition 
which will begin as early ss Auguat 1993 for one company with the ochers 
beginning during 1994. The total traneition for new unit• to HFC-134a is 
expected to be complete by end 1995, Aftermarket servicing for CFC-12 unit• 
vill be re~uired for •Ome time after:ward. Nevertheless, altuost complete 
phase-out of CFC-12 consumption in the MAC aub$ector ie attainable by 2000, 
The AAISA compres•or asse~bly line conversion project, for which OTE' fund:Lng 
is requested, is an integral part of the phase.out otrategy, as is conversion 
of an evaporator/condenoer fabrication line. The latter project is now under 
preparation, and will be submitted at the first 1994 MPEC mQeting. The eight 
auto-assemblers, six of ~hich are 100% foreign owned subsidiaries, will 
finanae their own assembly line conversions, and training of their dealership• 
for servicing of KFC-134a MAC units, 

3, Background. AAlSA. is Q divenified company amploying 325 in the 
fabrication of MAC••• well a• dom.eetic AC/refrigeration.product&. The a1ient 
base for it• MAC line of coro.ponenta consists of tho major auto assemblers and 
aftermarke~ cliente, AAISA's MAC oompressor assQmbly line ~s owned and 
operated by COROVEN, one of the companiee in the AAISA group, The last deoade 
has been a period of oteady growth for the firm, which is expected to continue 
due to the recently announced eatablishment of a cOQllllOn auto:uotive policy 
be~ween Colo~bia. Ecuador and Vanazuela. The f1rm•a annual comp~easor 
production is approxio>ately 40,000 unite. AAISA reported earnings of 
US$30l,400 and US$329,000 on oale• of US$8,7 and US$8.4 million respectively 
in 1991 =d 1992. Net inc011>e is projected to decline to US$lll,OOO in 1993, 
followed by increases in 1994 and 1995 reaching US$460,000 and U8$630,000 
reopectively. Current and anticipated p~oduction levele indicate that AAISA 
is a viable concern. 

4. Projee'\; Ob1ect1vee: The primary objective of the project ie to 
enable AAISA to convert ite MAC compressor assembly line for production of 
HFC-l34e MAC compreeeors, and to providQ both in house and deale~ training for 
servicing of HFC-134a MACs. 

This statistic is difficult to verify because different numbers of 
compressora. evapo'ra.tors and conden.se.rs are manufactured 1 e.nd an equ.al number of 
each does not ~eflect a MAC unit. 
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Component 11 
Component 21 
Component 3: 

Component 4t 

kefitting of the COROVEN compressor aaaeml:,ly line; 
Technical Training Progrlllll £or AAISA sa,:viee paraonnel; 
Sai:vica Training - Selected Vene%uelan daalershipa and 
service ehopa1 including Hl'C-l34a racovaey/avaouation ,md 
recycling/charging deoionatration uni.t. 
Recla:Lm/Recycla/ll.echarge (Cl!'C-lZ and Hli'C-l34a) equipaient 
for the AAISA/COROVl!II factory. 

The project ia more completely daaoribad in AnnQX L, Technical and Coat 
Aeeeaement of MISA/COROVEN F!l<ltory Converaion Project. 

G. Project Coat and Fintncing: Estimated Project Cos1:.s, and 
Incremental Coats by Component, all net of taxes, are summarized below. 
Detailed project cooto of the fwr Project Componenta are available in. tha 
Project Fila. 

Projeet COJl!Ponent Costs {USS qpOa) 

Estimated lnere:mtntal 

CQll!ponen.t l - Ccmpreaaor Assembly Line (Annex l, Table I) 529 529 
Component 2 - Tealmical Training (MISA Personnel) 6 6 
Component 3 - Dealer S2rvi"" Training 28 28 
Component 4 - Reola:1fll/Recycle(hcharge at AAISA 2z 2 

Subtotal: US$590 US$S63 
10% Contingency, ~o sz 

TOTAL, US$6SO US$620 

A breakdo,;n of Cou,ponant l Tooling and Equipment Costa is given in Annex l, 
Table l). Total estimated project cost is 0S$650 1000 1 of which US$G20,000 io 
an incremental oo•t• An O'l'F Grant will be requested for the latter amount, 
AAISA will provide the US$30,000 difference. The Bank will require AAlSA to 
prapara a financial pl.an for funding of non-incremental costs, and obtain 
explicit agreement to do so before entering into a grant agreement with the 
en~ert)r~ee, 

7, Determination of lner<l!Qantal Coat@I All C0111ponent l coats, 
including all tools s.nd diae are epecific to t:he conversion of the facilities 
to permit production of HP0-134& compressors. Component 2 and Component 3 
coots are all incremental, including the Hl'C-134a recovery/evacuation and 
recycling/charging units which will be uged a• demonstration units for tha 
dealer program, Component 4, while a neceoaary component for reducing CFC 
emissions, is not an inar"'11ental coot. The investment, US$27 1000 generatee 
e&vings in terms of CFC-12 recovered and recycled of US$7,800 annually, which 
foT 5 years of operation generates a 14% internal rate of return (IR:&). This 
component will therefore be finanaad by AAISA. Total incremental costs 
including 101 contingency are therefore US$620,000, 

8. Projeck Implementation1 All major project components vill be 
implemented during the next 18 months. Project :l:mplet11entation is directly 
tied to AA.ISA'• cuotomer requirements and introduction of Bl'C~i34a M,\.Cs into 



the marketplace, which in Venezuela ie planned for thQ 1994 and 1995 modal 
year•· Component l - Compreeeor A••embly Line will have a leed time fr= 
pureha•e order to start-up of LS monthe. Components 2 to 4 will be scheduled 
as appropriate, MlSA, itself, will manage the project in•tallation. The 
only o~t•ide eontraeto requirad for 1nstalla~ion will ha £or small amounts fo~ 
equipu,ent relocation and hook-up. FONDOIN will assist with administrative 
luiaon as required, Technical over•ight during installation and otart up 
will be provided by a Ba.nk eontraeted teehnieal epecialist. Procurement ...,d 
disbursement will be in accordance with Bank guidelines. 

9. Project Sustainability: The primary purpose of the MFOTF is to 
provide a financial incentive to facilitate OPS phasa-out by compensating 
beneficiaries £or ~ncretPental eoeta incur~ed as a re$ult of converting to non­
ODS technologies. An equally important benefit of the Fund ia to permit 
bensficiary nation• to implement phase-out strstesies without incurring a 
process of dBindustrisli:ation, ODS pha~a-out in the MAC subsector in 
Venezuela will take place with or without the project&, The granta to 
AAISA/COROVEN and FJ\ACA will, however, not only permit factory conversion 
without ftn&ne~~l prejudiGe to the firms, but will, at the ea.me time. ansura 
continued production of auto MAC compon•nts in Venezuela, and facilitata 
aftarmarke~ sarvieing of HFC-1J4a ~nits. rn the absence of the subs1dy 1 AA.ISA 
domestic markets would disappear as ass-"lers would still have the option, 
albeit at higher cost, of importing all HFC-l34a units. Also importMt, 
without HFC-l34a component production capacity, aftermarkets for both AAlSA 
end FMCA would eventually diaappear. 

10. Rationale for Montreal Protocol Finaneing1 With or vithout the 
project, end that of FMCA, auto assembler• will only eosemble cars with HFC­
l34a coa,pressors after 1996, It is estimated that complete transition of 
assembly and aftermarket to HFC-l34a unite will be virtually cooplete by 2000. 
The integrated program of assembler fiu..need trenaition, supplemented by MPOTF 
sub•idiea to the two MAC fabricators, will th\14 reonlt in the elimination of 
over 25% of current national CFC consu:option, while, at the same time, 
permitting the retention of domastic HAC production capacity and employment 
generation. Given the decision of the auto industry to undertake ~orldwide 
conversion, the alternative to projeot implementation would be a loss of AA.ISA 
market share to imports, and eventual disappearance of the MAC industry in 
Venezuela, Protection against deindustrialization associated with the 
transition to non-ODS technologies is an approvgd use of MPOrF resources. 

11, Iseuee and Actions: There are no major technical ioouee associated 
with project implementation. Preparation of a direct Grant Agreement, 
analogo~s to that between the Bank and Plasticos MolQnea, S.A,, will be 
required in ordGr to avo1d aubstantial delays in project implementation, if it 
were to be linked with the po•aible preparation of an umbrella oparation in 
Venezuela. Clarification of o1'!1ership structure of AAISA/COROVEN will be 
required in order to prepare the Ag~eement~ Procurement may involve nutnerous 
small contracts. Procurtament and disbureement arrangement~ will be developed 
withe view towards minimizing direct Sank involvement in processing of 
tran$aOtions, vhile maintaining adequate oversight. The possibility of 
utilizing FOIIDOIN for •uoh task• will be explored. 

12, Envi~onman~~l Aspects: The eli.t\1nation of CFC-12 consumption is the 
basic environmental objective of the converGion. Project iroplementation will 
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~educe direut in plant CFC-12 consumption now used for compr@8sOr teoting, 
product development and set'Vice ahops from 11,365 kg./year to 320 kg./year. 
In addition, each of the ~0,000 compressor• vill go in a MAC system which uses 
2.5 kg. CFC-12 over its useful life. Indirect conoWllption eliminated in 
installed MAC unite has bean allocated to the compreseor aose.mbly line 
conver$ion. in the aame proportion as the latte~~s cost is to tbe total cost 
of an integrated MAC factory, or approximately lOt, Prorating CFC consumption 
in this manner, approximately 10,000 kg./year indirect CFC ooru,umption 
eliminated can be attributed to the e0111presaor assembly line project, There 
are no major environmental iaeuee associated with the installatiOtt or 
operation of the converted assembly line• themselves, other than routine 
workplace safety meaeurea. 

13. ?4ojeat Benefits: The major envirorunental benefit of the project ie 
the enabling of AAISA to now produce MAC compressors for use with non-ODS HPC. 
134a as the refrigerant in place of CFC-12, A secondary environmental benefit 
is the elimination of CFC-12 now used apd emitted into the atmosphere in the 
tasting of asGembled compressors and heat exchangers. The direct economic 
benefit is the retention in Venezuela of production capacity to supply both 
assemblers and aftetmarket users ~ith HFC-13•a unito, and the assoeiated net 
eavinge in foreign =hange earnings, and the amployment lQval retained by 
avoiding the demise of tha local MAC industry. The unit abatement costs 
aasoeiated vith the project is USS4.36/kg./year based on an annual production 
level of 40,000 compressors. The calculations are presented in Annex 2, 
C&lculation 0£ Unit Abatement Coats. 

14, Projaat Risks: Thete are no signifieant technical project rieke, 
the teahnologiea to be employed having already been proven through application 
~n p~rent coV:nt~ioo of ao~cmblcr$~ The~e i~ a potent~Al cctnmercia1 risk of 
MISA/COROVEN being able to compete with imported MAC units and with FAACA for 
both original equipment and afte,:n,arket shares. The same risk• also apply to 
FAACA, Nevertheless, AA.ISA/COlOVEN is a financially viable concern of prov-en 
technical competence. The £act thac both enterprises have spot export 
markets, including, occasionally, ehe U.S.A. would indicate that both probably 
hnve raasonably competitive cost structures. 

l5, Technical Evaluation: The Bank.'• technical 88$eeement consi~ted of 
a detailed review of the technical and financial propoeala with AAISA, field 
inspection of existing units, and proposed replacement installation$, and 
verification of appropriateness with market demands for assemblers and 
aftermarket dealers. Annex 1, Technical and Cost Assessment providea a 
complete description of the project and associated costs, and incremental cost 
detenuination. 

16~ On the basis of the aeseeomen~, the Bank consider$ ~h~ proposals to 
be of sound eechnioal design, and qualified for OTF grant financing of 
eligible incremental costs. AAlSA/COROVEN is judged to be technically and 
organizationally capable of implementing the project. Am,ex 3 indicates 
coneurrQnee Ui.eh the projeat by the Bank's Ozone Operations Reeource Group 
(OORO) technical expert for mobile air conditioning systems (MACS) projects, 
eubject to ths incre~ental coat adjustments already diacussed. Annex 4 ~s a 
copy of the latter from FONDOIN to the MP Secretariat officially requesting 
the project. 
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A. SOMMARY MID RECOMMENDATIONS 

l, Introduction: The pri.mary objective of the proposed project Le to 
enable AAISA to convert ite MAC coropreosor aeaembly line tor production of 
HFC-134a MAC compressors, and to provide both in house and dealer trainLng fo~ 
servicing of HFC-l34a MACs. In addition, a program to reuse and recycle both 
KFC-I34a and CFC-12 MAC ayetems/c0t11pOnente will be established. 

2. Principal componente, The project involves 4 ma;or components, 
Each component i5 described in Section B, Detailed Projeet Description. 

COmponQnt 1 - COROVEN Compresso~ Aesf!lnbly Line 
Componene 2 Technicai Training Program for AAXSA Personnel 
Component 3 - Service Training for Salected Venezuela Dealerships and Service 

Shops. 
Component 4 Raclaim/Recycle/Recbarge CFC-12 automotive AC 

systems/components. 

3. cost E9ti,n\ates /US dollar\, Total cost Estimate for all Project 
componente ia OS$586,0l0 net of taxes and excluding contingency, 

Component 1 - COrovsn Compressor Aeeamhly Line: 

Equipment/Tooling coot• 
Other Incremental Costa 
Project Implementation Schedule 
schedule of Payments 

Total Component 1 

Compon~nt 2 - Teohnical Training Program for AAISA Personnel: 

component 3 - service Training for Selected Venezuelan Dealera: 

Component 4 - Reclaim/Recycle and Recharge (CPC-12): 

Total Project (lees contingency) 

S436,790 
S 91,883 

$528,673 

S 26,343 

$588,010 

4- Incremental Costs: Components l, 2, and j are eligible incremantal 
coate~ Component 4 is not, due to ite favorable financial rate of rQturn. 
Its installation is, however, eeoent1a1 to in plant reduction of CFC-12 
consumption, Plant rearrangements, tooling/equipment, training and product 
evaluation tests are required to effect ~ha changeover to use of HFC-l34a. 

S~ Proposed Project Implementation: All major project componen~a will 
be lmplemented during the next 18 monthe. Due to the late notice of HFC-134a 
.i.mplementation by MISA and COROVEN c"atomecs, and the necessary investigation 
into Nippondenso•a technical and licenee requirements, most projects will not 
commence until Dec. 1993 time frame, or as soon as possible after MPEC 
approval. 
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6. Components 3 and 4 {Service Training for Selected Vene~ualan De~l~rs 
and Reclaim/Recycle, and Recharge (CFC-12), will cotornenca aa soon ae 
MXSA/COROVEN have new assel'(tbly line installation under way and their 
cueto.me~a vehicles, utili~ing HFC-134a AC eyatema, are manufactured and 
xaleased to Venezuelan marJtete. Co,:nponents 3 and 4 will ba considered an 
ongoing process during the succeeding 18 months, 

7. Technical Evaluation, Teehnieal Aaaesement coneisted of a detailed 
review of the teclmical and financial proposals with AAISA/COP.OVEN engineering 
and ad.ministration departmante. An in depth ~eview of currant manufacturing 
proe&aaes was conducted- In addition, a r~view of AAISA/COROVEN ma~ket 
etrata\lll', rationale/justification for required tooling/"'411ipmant and an 
overview of thair propoaed training program• was made. I consider their 
project request tedhnicaLly correct, coneiatent with theLr customer 
requiremante, and qualified for MPOTF financing of elig~ble ineretl\ental costs~ 

a., CFC consumption Eliminated: Implementing C0It1ponants l an~ 4 will 
result in a potential CFC-12 am1Rsiona reduction of 9?\ of current estimated 
in house conaumption of 25,000 lbe/year, through elimination of 17,600 
lbs./year, and recycling of 6,700 lbs./year. 

9. CO~OVEN·a current compressor assembly process utilizea CFC-12 as a 
test media in perfo,:mance testing resulting in all CFC-12 being vented to the 
atmosphere following the performance teat. 

10~ AAISA manufacturing, an9ineering, development area and ae~vicc ehopa 
utilize CFC-12 for AC component/system manufacturing and development tauting 
where all CFC-12 used is vented to the atmosphere. 

11. Component l, COROVEN compreeeor Assembly Line, will not use CFC-12 
ae a test media, but will utilize dry air and HFC-lJ4a to ocnduet performance 
teats, thus eliminating eompletely the use of CFC-12 in the assembly araa. 

12. Component 4, Reclaim/Reeycle/Recharga, will allow manufacturing, 
product engineering development shops, and service ahops (7,400 lbs./yaar 
consumption) to reclaim/recycle/recharge CFC-12 currently being vented to the 
atmosphere, Full use of reoyoling equipment should reduce CFC-12 loss by 90~, 
assuming a 10~ loas of C?c-12 due to processing Qr~org/laaks ete. 

13. Ae HFC-134a refrigerant i• introduced into the AAISA 
manufaoturing/engineering/aervice araas, reclama~ion and reuse of B'FC-l34a 
will be posaible. 

14. Additional reduction• in CFC-12 consumption are possible only whan 
COROVEN/AAISA customers convert their automotive and commercial AC eystam~ to 
tt~C-134a refrigerant daaigna. 

15. Recommendgt1onst Followlng a review of all proposals with 
COROVEN/l\AISA personnel appropriate modifications have bean made. I find all 
major project components technically correct and consistent with COROVEN/AArSA 
customer requirements and qualified for MPOiF financing. 



B. DETAILED PRO.:IECT DESCRIPTION 

PROJECT COMPONENT l - CORQYEN COMPI\ESSQ!\ ASSEMBLY 

16. Pro1oct Compoo@nt l - CORQYEN ComD£BBBF Aapembly; A new ecmpreaaoe 
assembly line for pro""aeing Nippondenao deaigned oOl!lpreasors is required due 
to the inc0111patibility of P.A.~. oil used i.n HP0-1348 systems and mineral oils 
used for lul>r1cati.ng AC BYBt<!IIIS utilizing CFC-12, 

17. In addition, the following Nippondsnao parts have been radeaigned 
for c~r6saora uei.ng !IFO-l34a Nfrigeranta. These parta have been aesigncad 
new/excluaive part: numl:>Grs which cannot be 11\l.xed with sinlilar parta de11l.gned 
fo,:- CFC-12 refrigerant QOl!lpreaao~e. 

• Shaft Seals • Cyll.nder Block 
• Compressor Heade • P.Qll.Of Valve 
• o-rings • Clutch Rotor Bearing 
• Gasket • Clutch :Rotor Ring 
• Thru"t Bearl.nge • Shield 
• Swash Plate • P.A,C, Ol.l 
• Valv" Plato 

lS. The now asaembly line will bo built usinq available space in the 
ass<>D1blY room of the current oompressor building. 

19. Tooling and equipoarit layo~ts have maxl.Jnized existi.ng Cll'C-12 
assembly space allowinq for lx>th CFC-12 and HFC-134& eompreesora to be 
aaaembled separately and then share a common assembly line when differences Ln 
parts/process allow common operations. 

20, Tool and BguLpment Propgsals1 Tool and equipment proposals were 
reviewed and found to be te<:hnieally correct and neceeeary for Hll'C-134a 
oompresaor assembly (See Table II, 

21. The perfoi:manee Teat Stand (Table l), for testing HFC-l34a 
compressore comprises approxl.Jnately 30~ of total tooling and equipment costa. 

22. Information aupplied by Nippondeneo indicates present test etanda, 
wnich only measure pump capacity and eleotrica1 clutch QOgag.,...nt, will not 
meet 19i4 customer contract raq,.,irementa. Rebullding them to meet cuetomer 
requirements appears to be cost prohibitive. 

23. ihe new performance test otand is designed to perform the following 
cheaket 

• vaauuw Leak Check • Clutch speed (RP~! VerificatiOn 
• Pressure Utak Cheak • ttpump op• Cooling capacity Check 
• Noise/Vibration Teot 
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24. Most significant of all ie that the new parforma.nce teat atand will 
not uea CFC-12. Xhe test atand is daeigned to function ua~ng dry ai~ and BFC­
ll4a. 

25. Production capacity of the new te.at stand l.• approximately SO 
unita/hour •• ccmparad to S unita/hcur of tha current teat stand. N9W HFC­
ll4a aaaembly lina is designed tor 69,000 unlta/year which ie the same deoign 
capacity for tha crc-12 line utilizing 6 performance teat atande. Design 
capaoity is ooneietent with AAISA'a production schedule forecast for the 
foreaaeable fQt~re. 

26. Other .l.ncremantal co•te (total US$92,000) 1nolude ahippi.ng 
(U$$3S,000l, relocation of current c~c-12 lino and installation of the RFC­
l34a line (US$12,000), and technical aasi&t&nee and training expe,ises tor 
operation of the naw teet etand (OSS45,000). 

Aable I: Tooli.ng and Jquipmen:t 

E•tllllate<l CO•t• 
rtom Pr~u~ -·-- --
No. Description ~quip!><l'lt Tooling !qui- Too\Jna 

1 Par-ts. \il11Gh Mechlno Mash WUh Pnket UU7ll,440 USU,940 

2 Part& Shaft ~eypt"ffS for A:sse«t>ly Fflttures:1 -Oriver 
A.....,ly MICMM Torque Wr«\Ch & AH:tff)ly 

Table $16,910 112,280 

3 Oil Charge Chots• M•eh1ne Dlgltll so•l• g A•toobly 
Table W,170 SS,500 

' leaf< Check Luk Check tqulpr,ont Afr Drtwr $14,080 S3'IO 
-

5 Perfonnance Performanct rut 
Test MaehlM Atr Oriver S1Z9,300 

6 Of l Cherqlng Ofet,al Scale i Aa•etnbly 
Te.b\e ss,soo 

7 A.sserrbly Assect>ly Table, JiQ, L Torque 
Torque CMek wrench 113,120 

a Refirieerant Charging Machin& 
Charge 534,470 

9 ouatlty P~rformnce Ttst 
Atsurattce Stood/Table 121.130 
To$\ 

Moisture/Foreign 
Materiel Check 
lnfitl"1.he(itt. $35,220 

Thennomdtr for 
OpaqlJe 28,170 

10 Attachment Assent>ly Jig& & Shute, S28, 170 

Sr.btotett USS377, 890 USS58,900 

TOTAL USt.36,'l'90 
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PROJECT COMPONENT 2 - TECHNICAL TRAINING PRQGR!',M FOR AA!SA 

27. ~r.r~o~j~e~e~t._,,CO""'D!ilw.,,9aoueun~t....,2....:;-;:...,Tue~cdhwn~•~c~a~l._T~r~a~i&D~+-·na.,.._P~r.og..,.~ra8JlJ ...... f~o~r_,l\A,.,.I~S..,A 
Pe,,;:&onnel, AAISA has developed a 40 hour training progr8"' which will be given 
to 86 employees. Attendee■ will !>a aelact~ frOl!l tbg following departmenta, 

• Enginee~ing • Sales 
• Quality Assurance • Aftermarket sales 
• Manufactur1ng • se.-v1ca Jhop 

The program will conaiet of the following eubjeot uaaa and hours of training, 

5 
5 

10 

16 

DESCRIPTION 

Philosophy of changes in today's world. 
Theory of change• from CFC-12 to H~C-l34a 
Practical elements of changae in degign of products to 
utilize HFC-134& 
Practical use of reclaLm/reoycle/reohuge equipment. 
Oiagnoet1e eteps to use on vehicle• utili:ing RFC-l34a. 
Review/question/anowar session. 

The cost of the whole program ia estimated at US$5,900. With the oonfusing 
and often conflicting conceptions surrounding tha converaion of AC 5yet-• 
from CFC-12 to l!FC-134a, a course of this nature is fundamental, I strongly 
endorse and recommend its consLderation-

PROJECT COMPONENT J - §ERVICS TRAINING 

28. Project CClJllponent 3 - sergice Training, MISA will develop a 
Training Program for Selected Venezuela Dealerships and SQrvioe Shope, ~he 
following are its objectives, 

Develop understanding of the ozone layer and Montreal Protocol 
requirements. 
opgrad.a eervica personnel on new AC ayatc;;un product• and service 
teehniquee. 
Recovery and recycling principles relating to refrigerant when servicing 
automotive AC systems utilizing ¢1'¢-12 and IU'C-l34a refrigerants. 

• ~raining in the use ot CFC-12 and HFC-l34a recovery and recycling 
equipment. 

29, AAIS~ will arrange for procurement and training of instructors which 
will cortBiat of an engineer and automotive technician. In addition, AAISA 
will supply a truck to transport the inetructora, equipment and training 
material& to the training sites. rhe truck will have an BFC-134a •y•tam 
inatalLed which will be used for de~onetration purposes and for "h•nds on~ 
training. 
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30, Duration of the training program will be a houra, s houra theoey 
and 3 houre "hande on• practice with equipment. Maximum trainee attendanoe ie 
recoamanded at 12 per•ons per see~ion. 

31, The training program will utili%e training materiale developed by, 
i) chryeler Co~oration1 ii) Nippondaneo; iii) ASE (Automotive eervLee 
Excellence - Waehington, o.c.); and iv) IMACA (International Mobile Au: 
conditloning Aasoc~ation - Grande Prairie, Texas). 

32. .l\lUSA, in conjunction with it• customere, has identified a list of 
eleven cities where training will ba conducted. 

33. QQJ!!Y: Total coste of component 3, Service Training (US$27,O94), 
include US$15,000 for "Recovery/Evacuation & Recycling/Charging" equipment &l'\d 
tooling required for CFC-12 demonetrationo, aa detailed in Item 1 of •service 
Toolaff in Table VII of the Project File, ;oo1ing and Equipment Required for 
HFC-l34a, nnd US$12,094 in training expenoeo. 

34. ! have rgviewed program materials from ASE and !MACA and find the 
programs corteiatent an4 te~hnically sound with respect to servicing automotive 
AC systems using CFC-12 and HFC-lJ4a. 

35. AAISA does not hesitate to point out that the cost of 
Racllllill/Recycle/Rechar9e equipment i• prohibitive for 991 of Venezuela's AC 
aQrvLoa shops~ Dealerships with direct finanoial supp¢rt from pa.rant 
companies may have the equipment by 1994, 

36. The initial coet of certified reclaim/recycle equipment and the fact 
that Venezuela will not mandate the use of HFC-134a until the year 2006 leaves 
little doubt that the amount of CFC-12 used by the Venezuelan automotive 
aervice industry will not be dramatically reduced until CFC-12 is not 
available. 

37, The reality of the eervice situation should not preclude the 
l.mplementation of the training program. There ie a definite need for training 
when KFC-134a is introduced mid-year 1994. 

PROJECT COMPONENT 4 - RECLAIM/RECYCLE/RECHARGE SERVICE 

38. Project Component 4 - Reclal.m/Recycle/Recharge Service Tooling, 
service toole deGcribad in Tabla VI of the Project File are the mini.mum tools 
required to reclaim/recycle/recharge either CFC-12 or HFC-l34a 
componente/ayetema and muat be considered esaantial to reduce CFC-12 
consumption. Average annual consumption of CFC-12 £or testing purpoeee is now 
26,000 lbe./year (11,365 kg,), of which 17,600 lbs. is conaumad in tlle Cll'C-12 
compressor assembly line for te9ting, and the r<>mal.nder (7,400 lbs,) in the 
service shop and other areae of the factory. All of this is now vented to the 
atmo9phere. The CFC-12 consumption QSed 1n the compresaar asseml:J1y line will 
be eliminated by the awitehover to µFC-l34a compregsora, which usa a mixture 
of air and HFC-134a as the teating medium, It ia estimated that 90\ of the 
remaining consumption or approximately 6,700 lba. (3050 kg./year) can be 
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oaptured and resold ae a reault of the installation of the recycling 
appu,atua. Total annual cro-12 emissione will tharefore be reduced from 
11,365 kg, to 320 kg. Evan uaing tha current low prioa (US$2.S1/kg.) for crc-
12 l.n Vene~uela, and •11s1ul\.l.ng no change in pi,ioa, the return on the Lnveae.unt 
in rec,yoling equipment ia US$7,SOO/ye&r. OYer an aaaWlltld five yea.re of 
operatiOn, tbe inte.rnal rate of return on the inveatmant ia 14,, indicating 
that it La a worthwhi.La financial inveatll\ent, and, therefor• not eligible to 
be included aa an incremental coat, 

39. Though not rac011l018nded for OTl!' financing, Ooniponent 4 is an integral 
piu:t of the in plant crc-12 ell.ml.nation strategy, Md should, therefore, be 
retained within the projeee acopa. 




