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This document includes:

a)

b)

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

The following project proposals:

. FAACA, 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: Venezucla

PROJECT TITLE: FAACA, Mobile air conditioner {MAC) factory
conversion for fabrication of HFC-134a heat
exchangers

BUDGET: US $4,100,000

INCREMENTAL COSTS: US $3,480,000

QDS PHASE-OUT: Direct; climination of 1 tonne CFC-12/year;
Indirect: 75-9G tonnes CFC-12/year in 30-35,000
MAC units annually produced

COST EFFECTIVENESS: US $5.66/kg/year

PROJECT DURATION: 2 years

IMPLEMENTING AGENCY: The World Bank

NATIONAL COORDINATING AGENCY: FONDOIN

TECHNICAL REVIEW COMPLETED: YES _X NO

Wn—

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
te be used in MAC units using HFC-134a 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 vsed.

SECRETARIAT'S RECOMMENDATIONS

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 resuit in an additional production capacity.
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PROJECT EVALUATION SHEET

COUNTRY OR REGION: Venezuela

PROJECT TITLE: AAISA, Mobile air conditioner (MAC) factory
conversion for fabrication for agsembly of HFC-134a
COMPLeSSOrS

BUDGET: US $650,000

INCREMENTAL COSTS: US $620,000

ODS PHASE-OUT: Direct: elimination of 11 tonne CFC-12/year;
Indirect: 10 tonnes CFC-12/year prorated for 40,000
compressors annually produced

COST EFFECTIVENESS: US $4.36/kg/vear

PROJECT DURATION: 1.5 years

IMPLEMENTING AGENCY: The World Bank

NATIONAL COORDINATING AGENCY: FONDOIN

TECHNICAL REVIEW COMPLETED: YES _X 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 Baok 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.

SECRETARIAT’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.). Meobile Air Conditioner
{MAC) Factory Convaersion for Fabrication of HFC-
134a Heat Exchangers.

SECTORS COVERED: Automebile Air Condirioning

ODS CONSUMPTION IN

AFFECTED SECTORS: Estimated CFC~12 Consumption in Mobile Air
Conditioners: New: 80 tons; Aftermarket
Service: %900 tons.

PROJECT IMPACT: Direct Elimination in Factory - | ton/vear;
Indirect - Approx. 75-90 tons/year in 30-35,000
units annual production.

PROJECT DURATION: 24 months for implementation

TOTAL. PROJECT COST: US54.10 million for Heat Exchanger Line
PROPOSED 0ODS GRANT: U553.48 millicon

COST EFFECTIVENESS: Unit Abatement Cost; $5.66/kg./year
IMPLEMENTING AGENCY: World Bank

COORDINATING NAT., AGENCIES: FONDOTHN

BENEFICTARIES: FAACA, a Venezuelan private enterprise.

PROJECT SUMMARY

Please Refer to attached Executive Project Summary




CURRENCY EQUIVALENTS

Currency Unit = Venezualan Bolivar {BS)
U851.00 = 5.5 Bs (Exchanpge rate as of September 10, 1993}

UNITS ARD MEASURES

metric ton - Ton (T} = 1,000 kg.

ACRONYHMS

AAC : Automobile Air Conditioning

AC ! Alr Conditioning

CcCl, : Carbon Tetrachloride, a
controelled ODS

C¥Cs : Chlorofluorocarbonsg

GOV : Government of Venezuela

FONDOIN : Foundation to Implement
Montreal Protocel in
Venszuela

HFC : Hydvofluoracarbon

MAD 3 Mobile Air Conditioner

MCF : Methyl choroform, a
econtrolled ODS

MPEC : Montreal Protocol Executive
Committee

MBOTF : Montreal Protocol Ozone
Projects Trust Fund {OTF)

ODs : Ozone Depleting Substances

Q0RG : Ozone Operations Resource
Group

USEPA : United States Environment

Protection Agency

FISCAL YEAR

January 1 - December 31



MONTREAL PROTOCOL (MP) PROJECT FOR VENEZUELA

INITIAL, EXECUTIVE PROJECT SUMMARY

COUNTRY:

PROJECT NAME:

ASSOCIATED BANK FPROJECT:

BORROWER :

GRANT AMOUNT:

BENEFICIARIES:

TERTATIVE APPRAISAL DATE:

RVF APPROVAL DATE:

Republic of Venezuela

FAACA: Mobile Air Conditiener (MAC) Factory
Conversion for Fabrication of HFC-134a
Compatible Heast Exchangers,

None. Free Standing Project.

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

US553.48 million requested., US$3.16 million
recommended. Total estimated projeet cost is
U884.10 millicn. US80.63 million funded by
FAACA.

FAACA, a Venezuelan private enterprise

2nd Quarter FY 94
3rd Quarter FY 94

BOARD PRESENTATION DATE: Not required per modified procedures for GEF and
MP proiects.

ENVIRONMENTAL CATEGORY: B

1. Venezuels Ozone Depleting Substance {(ODS) Secteor Background:
Venezuela signed the Montreal Protocol on September 16, 1587, and ratified it
on February 6, i989. As an Article 5 sipnatory (annual per capita ODS
consumption of less than 300 grams), Venezuela is eligible for OTF support.
(DSs are produced in six developing nations, Argentina, Brazil, China, India,
Mexico, and Venezuela, Total production of CFCa and MCF in these nations in
1889 was approximately 70,000 tons, of which Venezuela’s share was 4150 tons,
or 6%. MCF cousumption in 1991 was 130 tons, down from 570 tons in 19%0. All
GCl, (1350 tons in 1991) is used as a chemical intermediate feed stock.
CFC/Halon consumption in Venezuela in 1990 was 3420 tons, but rose to 3820
tons in 1991, still a decrease of 127 since 1986. Distribution by end use in
1991 was MAGs 25%; other AC/refrigeration 52%; foaming agent 16%: aerosols 4%;
Halon fire extinguisher 1%; and solvents 2%Z. Of the AC/refrigeration share,
an estimated 802 was for aftermarket use for servicing and lesk 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
uge, Per capita annual consumption of £FCs decreased from 270 grams in 1988
to 170 grams in 1990, A breakdown of estimated CFC-12 consumption for 1992 in

the AC/refrigeration subsectors and more detailed natienal data are available
in the Project File.




2. QDS Phase~0Our Strategy for the Mobile Air Conditioner {(MAC)
Subsector: With more than 75% of Venezuela'’s CFC consumption currently used
in AC/vefrigerator applications, these subsectors are the principal focus of
the naticonal ODS phase-out strategy. The MAC subsector alone accounts for 25%
of national CFC consumption. Venezuela's eight auto assemblers produced
86,000 unive in 1992, and imported ancther 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 eatimated 60% of new autos and an unknown
percentage of the current national inventoery have installed MAC systems. EBach
currently installed unit has an average charge of 1.1 kg. of CFC-12., Two
domestic MAC fabricators (FAACA and AAISA} produce a total of approximately
60-75,000 MAC units annually', assembling compressors and fabricating
evaporators and condensers, selling to both assemblers and aftermarket
distributors, FAACA's market share is estimsted tov 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 suto 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 regquired for some time afterward. Nevertheless, almost complete
phase-cut of CPC-12 consumption in the MAC subsector is attaimable by 2000,
The FAACA factory conversion project, for which OTF funding is requested, is
an integral part of the phase-out strategy. The eight suto-assemblers, six of
which are L00% 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 0TF {financing.

3. FAACA Backeround: FAACA was founded in [970 as 2z member of the
MANCINK group. The company emplovs 500 in the production of MAC units for most
of the eight major aurocmobile assemblers in Venezuela. 1In 1992, FAACA’s
estimated share of the Venszuelan market (Domestie Production plus Imports)
for MAC components production by evaporatorsfcondensers and compressors was
53.6% and 38.2% respectively. In 1992, FAACA earned US5106,000 on sales of
USS15 million. The company forescasts net income for 1993 at USS604,000. The
financial statements of the company from 1440 to 1892 are available in the
project file., At current and anticipated production levels, FAACA iz a viable
concern. Antieipared 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 yvears for

1 This statistic is difficult to verify because different numbers of

compressors, evaporators and ceondensers are manufactured, and an equal number of
each does not reflect a MAC unit.



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
ertable FAACA to substitute production of HFC-134a HMACs for its current product
line of CFC-12 MACs.

3. Project Descripticn: The proposed project consists of the retooling
of a heat exchanger fabrication and asssembly 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 vather than CFC-12 as the refrigeration agent. {Se¢e Annex 1, 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 Finencing: Total cost estimate for project
implementation, including capital cests, technical assistance and training is
US$4.10 nillion net of taxes, including 10% contingency. Eligible incremental
costs are USS83.48 million ner of taxes, including 10% contingency. The
project cost estimate is summarized in Table 1. OGrant financing from the
MPOTF is requested for eligible inecremental costs. FAACA, itself, will
finance the US$.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 inte a grant agreement with the enterprise.

Table 1: FAACA Proiject Cost Estimate (1SS 000's)y

Evaporator and Condenser Assembly Lines: {USS 000's)
Investment:
Equipment Costs 709
Tooling Costs 2,078
Other Incremental Costs 375
Non-incremental Investment by FAACA 587
Total Us$3,729
Total with 10% Contingency 4,100
Eligible Incremental Costs 3,162
Eligible Incremental Costs Including 10% Contingency 3,480
7. Incremental Costs: FAACA has requested OTF financing for 857 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 wmost equipment and tools having further
expected useful life of 5 vears or more. Non-ineremental investment by FAACA
of US$567,330 consists of tooling investments which oceur eon an annual basis
to support new model design changes, whether for CFC-12 or HFC-1l34a service.



Due to their recurring nature, these are not considered incremental. The
total incremental cost estimate is therefore U$83.162 millien.

8. Project Iwmplementatign: The project will be implemented during a 24
month peried. 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 tc wanage procurement and supervise
installation is not anticipated at this time. TONDOIN 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 speclalist. Procuvement and disbursement will be in
acrovrdance with Bank guidelines.

9. Project Sustainability: The primary purpose of the MPOTF 4is to
provide a financial incentive to facilitate OD§ phase-out by compensating
beneficiaries for incremental costs incurred as a result of converting to non-
ODS technologies. & further important benefit of the Fund is to permit
beneficiary nations to implement phase-out strategies without incurring =
process of deindustrialization. ODS phase-out in the MAC sub-sector in
Vanezuela will taske place with or witheut the MAC projects. Development of
local HFC-134a MAC production capacity iz essential to retention of MAL
production capacity in Venezuela. Ths grant to FAACA will not only permit
factory conversion without finmancial 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
elients would still have the option, albeit at higher cost, of importing all
BFC-134a units.

10, Rationale for Montreal Protccol Financing: With or without the
preject, 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 ro HFC-134a2 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 retenticn of domestic MAC production capacity
and related employment generation. Given the decision of the auto industry to
undertake worldwide conversion, the zlternative 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 MPOIF rescurces.

11. Issues and Actions: There are ne major technieal issues associated
with project implementation. Preparvation of a direet Grant Agreement between
the Bank and FAACA, analogous to that betwsen the Bank and Plasticos Molanca,
$.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




view towards minimizing direct Bank inveolvement in processing of transactions,
while maintaining sadequate 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 wmajor environmental
igsues associsnted 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-0ODS
BFC~134a as the refrigerant in place of CFC-12. A secondary envirommental
benefit is the elimination of CFC-12 now used and emitted into the atmosphere
in the testing of assembled compressors and heat exchangers. The divrect
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-134a
MAC units, including CFC consumption eliminated in the factory, is
U8485.66/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.

la. Project Risks: There are no significant technical project risks,
the technologies te be employed having already been proven through applicatien
in parent countries of assemblers. There is a potential commercial risk of
FAACA being zble to compete with imported MAC units and with AAISA for both
original equipment and aftermarket shares. The same risks also apply to
AAISA. MNevertheless, 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.8.A. would indicate that both
probably have reasonably competitive cost structures.

15, Technical Evalusation: The Bank’s technical assessment consisted of
a detailed review of the technical and finanecial proposals with FAACA, field
inspection of existing units and proposed replacement installations, and
verification of appropriateness with market demands for assemblers and
afrermarket dealers. Annex 1, Technical and Cost Assessment, provides a
complete description of the project and assocciated costs. Tooling
requirements by car model upon which the tooling specifications and costs are
based are availlable in the Proiect File.

la. 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. Anmnex 3, A Technical
Opinion, indicates concurrence with the project by the Bank's Ozone QOperations
Resource Group (OORG) technical expert for MAC systems projects. Amnex 4 is a
copy of the letter from FONDUGIN to the MP Secretariat officially requesting
the project.



17. Staff Review Arrangements; The following staff is regponsible for
the project and for the review:

Task Manager: Denald Rhatigan, LALIEIL
Division Chief: Stephen J. Ettinger, LALIEI
CD Director: Rainer B. Steckhan, LAIDR
RED Chief: Dennis J. Mahar

Bank Technical Advisor: Donald Brown

Outside Specialist: Pater Turner

QORG Reviewer: Robert Proctor

September 23, 1993



Annex 1

FABRICA DE APARATOS DE AIRE ACONDICIONADO C.A. (FAACH)

Antomebile Air Conditioner (AAC) Factory Conversion for Production of HFC-134a

Refrigerant Mobile Air Conditioners (MACs)

Technical and Cost Assesgment Prepared by F. Peter Turner

September 1993
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PROJECT DESCRIPTION

1. Evaporator and Condenser Assembly Lines: The project reguest is the
result of new AC component designsg reguired toc 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 MAUsS are introduced in vehicles in the Venezuelan
market s

EVAPORARTORS @

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

-~ PLATE & FIN type: Produced with several stamped plates joined together
to form a flat tube with interposed external corrugated fins, all
components are brazed togsther 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, performanes and compaciness and is known as "U-Flow®
type.

CONDENSERS:

- SPT (Berpentine type): Similar to SPT evaporators but produced with
saveral formed tubes to divide the core in several internal circuits to
decrease pragsure 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 toc 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:

1} Headered Tube Center (HTC} type -~ Bas 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 gsrvice until 19%8.

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 Eguipment and Tooling Reguirements: An analysis of
FAACA*sz customer regquirements 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).

iiy Carry over models with complete AC component design changes for HPC-
1342 change over.

iii} Car line model substitution with complete changes in the AC system.

iv} Hew madels degigned for CFC-12 already submitted for customer
validation that need major changes for HFC~134a application.

5. Table V of Appendixz 1 in the Project File summarizes FBACA's
customers, vehicle models, reason for design change, and anticipated velumes
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-134a
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 requestsg consistent with actual design changsesg?

+ Was there duplication of existing tooling and eguipment?

- Could proposed dies be wmodified by usging inserts thus reducing the
number of actual dies used?

* Could current tocling be modified Lo accommodate new tooling
requirements?

a. Appendix 1, Table VII of the Project Flle was developed to show the
relationship between the Project equipment list (Table I, Project File) and
FAACA's customer reguirements. Items BE & 11E will have a major impact in the
reduction of CFC-12 and the use of Perchlorpethylene at FBACA's facilities.
Also, the total nunmber of cugtomer applicaticong for esach reguired equipment
varies due to specific component design requirements.

10, Appendix 1, Table VIII of the Proiject File shows the relaticnship
between the Project teoling regquirementa (Table ITI} and FARCA's gustomer
requirements.,

11. Estimated Project Costs: Total project costs are estimated at US$3.729
million, digaggregated into incremental equipment and tooling costs, other
incremental costs, and non-incremental investment financed by FAACA.
Egquipment costs (USS709,000} are itemized in Appendix 1, Table I of the
Project File by equipment type and location of fabrication., Tooling costs
{(USS2.08 million) are itemized in the same manner in Appendix 1, Table II of
the Project File. Other incremental costs {(US537%,000) consisting of
Licensing fees and training, are itemized In Appendix 1, Table III of the
Project File. HNon~incremental costs (US$567,330) which will be financed by
FRACA, are detailed in Appendix 1, Table IV of the Prcject Flle. The toeling
and training costs noted in Table IV of the Project File are speciflic 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 on an annual basis, regardless of whether CFPC-
12 or HFC-134a MACs were being fabricated. FARACA and the Bank agreed,
therefore, that such costs are recurrent annual capital costs rather than
incremental costs, and thus not eligible for OTF financing.

12. CFC Consumpticon Eliminated: This project offers the opportunity to
eliminate both ths direct use of CFC-12 and CFC-11 at FARACA's production
facility, and jindirectly, the initial and replacement charges of CFC-12 which
would be used in esach MAC fabricated by FARCA, in the absence of the
conversion to producticon of HFC~134a heat exchangers. CFC~12 is used directly
as a test media in the manufacture of evaporators and condensers, whereas CFO~
11 is used to internally flush AC systems/components in the engineering and
garage facilities. Direct use of CFU-11 will be eliminated when
recycle/reclaim/recharge equipment, currently on order, is delivered and its
use implemented by the engineering/shop groups.

13. CPC-12 will be completely eliminated when new condenser/evaporator
lines are installed. The new process uses a helium based mags-spectrometer
test procedure as opposed to CFC-12 currently being used. Appendix I, Table
AIIT of the Project File shows that based on 1%93 CFC consumption/usage, 1000
kg, of direct uge of CFC-12 and CFC-11 will be eliminated. Indirect use
eliminated is much greater. An aversqge of approximately 1.1 kg. of initial
charge of CFC-12 is used in each CPC-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 consumptlon over useful life of the MAC, indirect consumption
foregone made poszible by the proiect is 75-30 tons CFC-12Z annually.

i4. Environmental Issues: There are considerasd tc be no adverse
environmental issues associated with this preoject. Current materizl washes
used in production of evaporator/condenser components utilize
parchlorcethvlene vapor degreasers which the United States Environmental
Protection Agency (USEPA) has declared & "Health Hazard”. New process
technology will use washes containing "Day-Trex” developed by S$.A. Day
Manufacturing, which is non-toxic and snvironmentally compatible.
Perchlorocethylene used for 1992 and 6 months of 1993 production was estimated
to be 12,184 U.S. gallens, with 7,000 gallons estimated for 1994 production.
The propogsed project will eliminate this environmental contaminant.

1s. Regcommendationg: Following a review of all proposals with FAACA
personnel, appropriate modifications have bemen made in the design and
configuration of the relevant production areas of the facility. The Project
igs found to be technically correct and consistent with FAACA's customer
regquirements. Furthermore, the projesct will algc allow FAACA to develop
designs for FAACA's aftermarket and future AC compenent businesa.,

16, The Evaporator/Condenser Assembly Line is recommended for OTF
financing in the amocunt regquested (US$3.480 million, Iincluding 10%
contingency).
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Caleulation of Unit Abatement Costs

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 cest is defined as follows:

¢ = CC.CRF _+ {0OC - 0O8)
M.0DF
where:
c S unit abatement cost
ce = ineremental capital costs (dncluding all one-

time costs such as training, installation,
freight, ete.)

CRE = capital recovery factor
oc = incremental annual operating costs
18553 = incremental annual operating savings, benefits
H = annual average mass of ODS not released as a
result of the phaseout actiom
onp = ozone depleting potential of the 0DS
B. Calculations:
1, Unit abatement costs were calculated toe include both direct and

indirect reduction of CFC consumption. Direct reduection relates only to CFC
consumption within the factory itself for cleaning and testing of MACs and
egquipment. Indirect consumption relates to the CFC-12Z which would be consumed
in the MACs installed in wvehicles cver 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 1 onlyj:
¢ = $3,162,000
CRF = CRF/10 years/10% = .163
oc = 08 = 0; no significant difference in fabrication costs
between HFC-134a and CFC-12 MACs.
M Direct = 1000 kg. {(in plant)
M Indirect = 90,000 kg. (in MAC units)
obp = 1

¢ = {3,162,000) (,163} = $5.66/kg./year
91,000 kg./lyear(l) {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
¢ of $5.66/kg./year is based upon a production level of approximately 35,000
units, far belew full capacity utilization. An increase in production levels
would lead to a corresponding decrease in c. For purposes of estimation, it
has been assumed that sach 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.5.A. Wo reliable data on replacement lavels for
Venezuela are availsble.
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TECHENICAL OFINIOKR

Montreal Protocol Project for FAACA MACS of Venezuela by the
Qzone Operations Resource Group (OORG). A TECHNICAL CPINION -~

1. Becommendation: 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. Belevance and Adeqguacy of Information Provided: The

information supplied appears to be adeguate provided it has
not been ocutdated.

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

4. Leszons from Experjence: 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,

5. 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 technigues 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.

7. Cost Effectiveness: 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 preduct using 134A instead of CFC.
It iy, 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,
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MONTREAL PROTOCOL (MP) PROJECT FOR VENEZUELA

INLITIAL EXECUTIVE PROJECT SUMMARY

COUNTEY s Republic of Venezuels

PROJECT RAME: AAISAY Autowmebile Alr Conditdoner (MAC) Factory
Converadon for sesembly of HPU-134a compressors.

ASSOCTATED BANK PROJECT: Hone. Free Standing Project.

BGRROWER1 Hone. Montreal Protoenl Qzone Trust Fund {0OTF)
Grant to private enterprises.

GRANT AMOURT: U5$620,000 requested. Totzl astimeted proiect
cont 1o USS€50,000.

BENEFPICTARIES: AATISA [ COROVEN

TENTATIVE APFRALSAL DATE: 2nd Quarter FY *94

EVP APPROVAL DATE: 3rid Quartar FY 94

BOARD PRESENTATION DATE: Fot required per wodified procedures for GEF and
MP projects.

ENVIRONMENTAL CATEGORY: B

1. Veneruela Ozone Depletding Substance (ODS) Sector Backzround:

Venazuala signed the Montreal Protocol on September 16, 1987, snd ratified it
on February 6, 198%. As an Article 5 signatory (anncal per capita ODS
consumption of less than 300 grame), Venezusla is eligibla for OTF supporxt.
OU8s are produced in six developing netlons, Argentina, Brazil, China, India,
Haxdca, and Vepezusla, Totsal production of CPCs sand MCF in these nations in
1989 was spprogimately 70,000 tons, of which Venszuela's share was 4150 tons,
or 6. WCY consumption dn 1991 was 130 tous, down from 570 tons io 1590. All
CCle (1350 tons 1in 1391) is used as a chemical intermadiate faed stock.
CFGfHelon comsumption in Veneruels in 1990 was 3420 tong, but rose to 3820
tons in 1991, still a decrease of 127 since 1986. Distribution by end use in
1991 was MACa 25%; othar AC/vefrigeration 51%; foaming eagent 16%; asrasols 4%
Halon filre extinguisher 1%; and solvents 2%, Of the AC/refrigerstion shere,
sn estimated 80f was for aftermarkat use for servicing and lesk replacement.
1992 consumption in the autemobile and truck air conditioner (MAL) sector was
eatimated at BD tons for newly asgembled cars, and 900 tons for aftarmarket
use., Par cepita anouwal consumption of CFCse decreased from 270 grome in 1986
to 170 grame in 1930, A breskdowm of estimated CFCw12 consumption for 1992 4n

the ACfrefrigeration subsectors and more datailed national data are available
in the Project File.

2. ODS Phasa«Out Strategy for the Mebile Adr Conditdonar (MAC)
Subsector: Wicth mere than 757 of Venszusle’s CFC congumption currently used
in AC/refrigerator applications, these subsestors gre the principal focus of
the netional 0DS phase-out stratagy. The MAC subsector alene accounts for 25%
of national CFC consumption. Vaenezuela's eight suto assemblers producad
86,000 unite in 1992, and imported snother 20,000 units already aseembled for




local sale, An additional 44,000 agsembly uwnite, including trucks were
imported dixectly, for tetal 1992 salaes of 150,000 new units =f sll types,
The totsl national inventory of registered vehicles in December 1981 was
approximarely 2,145,000, An estimated 60% of new autod and an unknown
percentage of the current national inventory have inetalled MAC gysteme. Easah
currently inatalled unie heaa an sverage charge of 1.1 kg, of CGFC-12. Two
domestic MAC fabricators (AALSA and FAACA) produce a total of approximately
60.75,000 MAC units snnually!, sssembling cowpressors and fahricating
evaporators and condensers, selling to both asssmblere and aftermarket
distributors. BALSA's market sbave is estimated te he betwesn oma-helf and
two-thirds of the total. AAISA produces both complete MACs, including
compraszors and heat exchangers, and also sells components which are marketed
saparately to auto assemblers and aftermarket inetallere. 1992 CPC.12
consunption in the HAC subesector was estimated at 80 metric tons for testing
and charging of systems for newly assembled vehicles, and some 900 tons for
aftermarkat servicing of all types. Current plans of the suto assemblere for
conversion frow CFC-12 to HFC-134a refrigerant wnits call for 2 treaneiltion
which will begin as sarly as August 15%3 for one company with the others
beginndng during 1984, The totsl trameition for new units tic HFC-134s is
expected to be complete by end 1995, Aftermarket sarvicing for GFC-12 units
will be required for some time afterward. Nevertheless, almost complete
phasa-out. of CPC-12 consumptien in the MAC subsector ie attainable by 2000,
Tha AAISA compressot asdenbly line cenversion project, for which OTF funding
is vequested, 18 an integral part of the phasevout strategy, as is conversion
of an evaporator/condenser fabrication line. The latter projenct is now under
preparation, and will be submitted at the first 1994 MPEC meeting. The eight
suto-aseenblers, eix of which are 1001 foreign owned subsidiaries, will

finence their own assenbly line conversions, snd treduing of theirx dealershipa
for ssrvicing of HFC-134a MAC units.

1. Backpround. AATSA 4g e diversified company employing 325 in the
fabricarion of MACe os well ac domestic AC/refrigeration. products. The clisnt
base for Lite MACU line of cowponents coxelsts of the major auto assemblers and
afterwarket clients, AAISA's MAC compraessor asseably line 1s owned and
oparated by COROVEN, one of the companies in the AAISA group. The last decade
has baen a peried of steady growth for the firm, which is expected to continue
due to the recently announced eatablishment of a copmon automotive policy
between Golombia, Ecuader and Venezuela. The firm‘'s snnusl compreasor
production is approximately 40,000 unite. AAISA reported earninge of
U5$301,400 and US$329,000 on sales of US$8.7 and US$8.4 million reapectively
in 1951 and 1992, Net income 12 projected to dacline to USS111,000 4in 1993,
followed by dncreases in 1994 and 1995 reaching US$460,000 and US$630,000

respectively. Current and anticipatad production levels indicate that AATSA
iz a viable concern.

4 Project Obiectives: The primary cbjective of tha project 1z to
enable AAISA to convert ite MAC compressor assembly line for production of

EFC-1348 MAC compressore, and to provide both 4n house and dealar training for
gervicing of HFC-134a HMACs.

1 This statistic is difficult to verify becsuse diffevent numbers of

compressors, evaporators and condensers are manufactured, and an equal number of
each dons not reflect a MAGC unig,
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5. Brolect Description: The project will hava four separate
somponents:

Component 1t Refittiog of the COROVEN compressor assembly line;

Component 21 Technical Trainlng Program for AAISA sorvice personnely

Cowponent 3:  Service Training « Selected Venerualan daealerehips and
sorvice shopsi including HPC-134a recovery/avacuacion and
recyeling/charging demonstration undt.

Component 4t Reclaim/Recycla/Racharge (CFC-~12 and HFC-134a) equipment
for the AAISAJCOROVER faatory.

The project ds more completely dascribad in Annax |, Teshnical and Cost
Asscsement of AAISA/COROVEN Faotory Comversion Project.

6. Prodent Teat and Finsncing: Eetimated Project Costs, and
Incremantal Coste by Component, all net of taxes, sre summerizaed bulow.

Detailed projact costs of the four Project Components are available in the
Project Fils.

_Project Component Costa (USS 000a%

Estimated Incremental

Component 1 - Compresser Assembly Line (Annex 1, Table 1) 529 529
Gomponent 2 = Technical Training (AALSA Fersonnel} 6 ]
Component 3 = Dealer Service Trsining 28 28
Component 4 - Reclaim/Recycla/Recharge at AAISA 27 ¥)
Subtotal: Usss90 US$563

102 Contipgency: 60 57

TOTAL: U5$650 Us§e20

A breakdown of Component 1 Tooldng and Equipment GCosts {z piven in Aunex 1,
Table 1), Total estimated project cost de USS$650,000, of which USS620,000 is
zn incremental cost. An OTF Crant will be requested for the latter amount.
AATSA will provide the U8§30,000 difference. The Bank will require AALSA to
prapare & finaneial plan for funding of non-incramental costs, and obtain

explicit agreement to do so before entering into a grant agreement with the
enterprise,

7. Datermination of Ineremeuntal Costs: All Componant 1 coste,
inaluding all tools and diee are epecific to the conversion of the fasilivdes
te permit productien of HFC-~134a compressors. Component 2 and Component 3
costs are all facremental, inecluding the HPC-134a recovery/evacuation and
recyeling/eharging units which will ba used as domonstration units for the
desler program. Component &, while a necessary component for reducing CFC
enlssions, is not an ineremental coet. The inwvestment, USSRT7,000 ponerates
savinge in terms of CFC-12 recovered and recycled of US$7,800 annuwally, which
for 5 years of operation generates a 147 internal rate of return (IRR}, This
component will therefore be financaed by AAISA. Total incremental costs
ineluding 10% contingency are therefore US$620,000,

8. Prodect Implementatrions All mwajor project components will be
implemanted during the next 18 wonths. Project implementstion is diraectly
tied to AAISA's customer requiramants and introduction of HRG-134a MACs into



the warketplace, which in Venezuels iz planned for the 1994 and 1995 model
years. Component 1 - Compressor Assembly Line will have & le¢ad time from
purchase order to start-up of L5 monthe. Components 2 to 4 will be scheduled
as appropriate. AALISA, itself, will manage the preoject installation. The
only outside contracts required for inmstallstdion will be for small amounts for
egudpnent relocation and hock-up. FONDOIN will mssiszt with sdoinistrative
lisison s raquired, Technical oversight during iastallation aund staxrt up
will be provided by a Bank contracted technical specislist. Procurement and
diebursement will be in acecordance with Bank guildelines.

9, Protest Sustainabildity: The primary purpose of the MPOTF 4z to
provide a financial incentive to facllitate ODS phase-out by compensating
beneficdaries for inoremental costs incurred as a rasult of comverting to non-
UDS technplogies. An equally important benefit of the Fund ie to permit
benaficiary nations to implement phasa-out stretegiles without lncurving 2
process of deindustrializetien. ODS phesae-our in the MAC subsector 4n
Venezuala will take place wich or without the projects. The grants to
AALSA/COROVEN and FAACA will, howavar, mot only permlt factory convevsion
without financiel prejudice to the firms, but will, at the sams tima, ensure
continued production of suto MAC components in Venezuela, and facillitata
aftermarket servicing of BFC~134a units. In the absence cf the subsidy, AALSA
domestic markets would dissppear as assamblere would still have the optioen,
albedt at higher cost, of importing all HFC-134s units. Also important,

without HFC-134a component production capacity, aftermarkets for both AAISA
and FAACA would eventually disappear.

10. Ratiomsie for Montreal Protocel Finemeingt With or without the
project, and that of FAACA, auto assemblers will only assexble cavs with HFC-
134a compressors after 1996. It iz estimated that complets transition of
asaenbly and aftermarket to HFC-134s unite will be virtuvally ceosplate by 2000,
The integrated program of asszembler financed transition, supplemented by MPOTF
subsidies to the twoe MAC fabricarors, will thus result in the elimination of
over 25% of curvent national CFC consumption, while, at the sama time,
permitting the retention of domestic MAC production capacity and employment
generation. Given the decision of the suto industry to underteke worldwide
conversion, the sliternative to project implementation would be a lass of AALSA
market share to imports, and eventual disappearance of the MAC industry in
Venezuela., Protection againsgt dedinduetyrialization assoaisted with the
transivion to non-0D§ technologies is an approvad use of MPOTF rescurcss.

1i. issuee and Ac¢tionst Thare are no major technical issues sssociated
with project implementation. Freperation of a direct Grant Agreement,
snalogous to that batween the Bank and Plasticos Molancs, $.4., will bs
requirved in ordar to aveid substantlal dslays in project implementatien, if it
were to be linked with the possible prapsvation of an umbrella aparation 4in
Venezuala. Clarification of ownership structure of AATSA/COROVEN will be
raquired in order to prepare tha Agreement. Procurement may ipvolve nugerous
small contracts. Procuremsnt and disbursement arrangements will be developed
with & view toverds minimlzing direct Bank involvement in processing of
trangaations, while maintaining adequate oversight. The poseibility of
utilizing FONDOIN for such tasks will be explorved.

12, Envivonmental Aspectst The elinmination of CFC-12 consumption iz the
basic environmental objective of the eonversion., Prolect inplementation will



reduce direct in plant CFC-]l2 consumption now used for comprassor testing,
product devalopment and service shops from 11,365 kg./year to 320 kg.fyear.

In additdion, esch of the 40,000 cempressors will go in a MAC system which uses
2.5 kg. CFC-12 over 1ts useful life. Indirect conmsumption eliminated in
installed MAC units has besn allocated to the compressor assambly line
conversion, in the sams proportion as the latter’s sost ie to the total cost
of an integrated MAC fantory, or approximately 10%. Prorvating CFC consumption
in thise manner, approximately 10,000 kg./year indirect CFC comaumption
eliminated can be attributed te the compressor aseembly line project. There
are no major environmentael ilssues associated with the installation or

operation of the converted assembly lines themselves, other than routine
workplace safety nessures.

13. Project Benefits: The major enviromental bensfit of the project s
the enabling of AAISA to now produce MAC compressors for uss with non~-0ODS HFC-
1342 as the rafrigevant in place of CFC-12. A secondary environmental benefic
iz the elimination of CFC-12 now used gnd emitiad into che stmosphere in the
tasting of ssgembled compressors and heat exchangers. The direct economic
hanafit is the retention in Venezuela of production capacity to supply both
agsemblers and aftermarket usars with HEF(C-~134a unite, and tha ssscciated net
gavings in foreign exchange earnings, and the employment leval retained by
avoiding the demise of tha local MAC industry. The unit abatement coate
ssgociated with the project is USS4.36/kg./year based on an annual production

level of 40,000 compresscors. The calculations are presented in Apnex 2,
Caloulation of Unit Abatement Coats.

14, Predact Risks: Theve are no significant technilcsl predeet rieks,
the tachnologles to be employed having already been proven through applicetion
in pazent countriecs of assemblers. There s e potentisl commercial risk of
AATSA/COROVER being able to coupete with imported MAC units and with FAACA for
both original equipwent and aftermarket shares. The same risks also apply to
FAACA. Nevertheless, AAISA/COROVEN 1s a financially viable concern of proven
wechnical compatance. The fact thac beth enterprises have spot export
markets, including, occasionally, the U.5.4. would indicate that both probably
have reasonably competitive cost struotures.

15, Technical Evaluationt The Bank's technical sssessnsnt consisted of
a detailed review of the technical and finmanciel proposals with AATSA, field
inspectdon of existing unite, and proposed replacement installations, and
verdficarion of appropriatenaess with market demands for assemblers and
aftermarker dealers. Ammex 1, Technical and Cost Assessment provides a

conplete description of the project and associated coste, and incremental cost
determination.

16. On the bagils of the assessment, the Bank considers zhe proposals to
be of sound technical design, end qualified for OTF grant financing of
eligible incremental coste. AATSAfCOROVEN is judged to be technically and
organizationally capsble of implementing the project. Ammex 3 indicates
vopcurrence with the project by the Bank's Ozona Operationa Resource Group
{OORG) technical expert for mobile alr conditioning systems (MACS) projects,
subject to the incremental cost adjustments already discussed. Annex &4 15 &

copy of the latter from FONDOIN to the MP Secretariat officially requesting
the project. .
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AIRES ACOHDICIONADGE INTEGRAL, B.A. (AAISBA)

automobile Ade Conditioner {(AAC) Pactoery Convereion for Producktion of HFC-134a

Refrigerant Hoblle Alr Ceonditioner {(MACY Comprenssto

Technical and Cogt Asgegament by P, Patey Turney

September 1993



A. SOMMARRY AND RECOMMENDATIONS

1. Introduction:y The primacy objective of the proposed project is to
enabhle BAAISA ¢o convert ite MAC comprescer agaembly line for production of
HFC~134a MAC compressers, and to provide both in house and dealer training for
sarvicing of HFC-134a MBCs. In addition, a program to reuse and recycle both
HFC=134a and CFC=12 MAC aystems/components will be established,

2. Principal Components: The project involves 4 majioxr componentst
Eauch cowponent is deperibed in Section B, Detalled Project Description.

Componant 1
Componant 2
Cemponant 3

CORCOVEN Compressor Asssmbly Line
Techniesl Training Program for ARISA Perscnnel
Service Training for Selected Venezuela Dealerships and Service

Shops.
Component. 4 -~ Reclaim/Racyclae/Recharge CFO-12 automotive AC
gyarens /conponsnts.
3. Cogt Estimates {(US dollari: Total Cost Estimate for all Project

Components ig USSS586,010 net of taxes and execluding coatingency.

Component 1 -~ Coroven Comprasscr hemembly Line:

Equipment /Tooling Coato

S$436,790
Othar Incremantal Qoovg £ 51,883
rroject Inplementation Schedule
Schedule of Payments
Total Component 1 §528,673
Componant 2 - Technical Training Program for AAISA Parsunnel: 5..5,900
component 3 - Service Training for Selected Venezuelan Dealsrs: §_ 23,094
Component 4 - Reclaim/Recycle and Recharge (CPC-12): $ 26,343
Total Project (lees contingency} $588,010
4. Ingremaentsal Costg: Components 1, 2, and 3 are eligibla incramantal

conta. Component 4 iz not, due +o ita favorsble Flnancial rate of roeturn.
Itz inetallation is, howevey, essential to in plant reduction of CFC-12
congunption. Plant rearrangements, tooling/egquipment, training and product
evaluation teats ayre reguired to offect the changeover to use of HPC-13%4a.

5. Propoged Project Implementaticn: All major project components will
e implemsnted during the next 1B monthe. Dus to the late notice of HFC-134a
implementation Dy AAISA and COROVEN customere, and the necessary investigation
ints Nippondenso'e technical and llicense requiremsnts, moet projects will not

cogmmence until Dec. 1993 time frams, Or as soon as possible after MPECD
approval.
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6. Componanta 3 and 4 {8ezvice Traloiong for Selsuted Venmzuelan Deslers
and Reclaim/Recyule, and charvdge (CPC-12 will commence as 800N R
BALSAS/COROQVEN have new assembly line ingtallation under way and their
customers vehicles, utilizging HFe~1344 AC systems, are manufactured and
released to Venazuelan markets. Components 3 and 4 will ba considered an
ongoing process during the suceeeding 1B months.

7. Taghniral Evaluation: Technical RAaesesement consisted of a detailed
review of the technical and financial proposals with AAISA/COROVEN engineering
and administration dspartmente., aAn in depth geview of current manufacturing
procesees wat conducted. In sddition, & review of AARISA/COROVEN market
strategy, rationale/justification for reguired tooling/egquipmant and an
ovarview of thelr proposed training programs was mada. Y considey their
project raguest technically correct, congistent with their customer
requiremante, and qualified for HPOTF financing of eligible intremental ecosts.

8. CEC Consumption Xliminated: Implementing Components 1 &nd 4 will
regult in a potentiazl TFC-12 amissions redugticon ¢f $7% of current astimated
in house consumption of 25,000 lbs/year, through elimination of 17,600

ibw. /year, and vecvycling of 6,700 lbs./year.

g, CORUVEN'S surrent Sompressor assambly procses utilizes CFU-12 as a

teat media in performance testing resulting in all CFC-12 being vented to the
armoephere following the performance teak.

1G. AAISA manufmcturing, enginsering, development area and service shops

utilize CFC»12 for AC componant/eyetem manufacturing and development taeting
where all CPC~12 umed is vented to the atmosphere.

11. Component 1, COROVEN Compressor hssembly Line, will not use CFC~12
a8 & test media, but will utilize dry air and HFC-134a to conduct performance
teptyg, thus eliminating completaly the use of CFCU-12 in the assenbly ares.

12. Cowgponent 4, ReclaimfRecvycle/Recharga, will allow manufacturing,
product engineering dsvelopmant shops, and gegvice shops {7,400 lbs./ysar
consumption) to reclaim/recgysle/recharge Cre-1Z currently being ventad to the
atmoephera. Full usae of recyeling equipment should reduce CFC~12 loss by 90%,
amsuming a 10% loas of C¥C-12 dus to processing errora/leaks etc.

13. An HEC-134a refrigerant is introduzed into the AAISA

mapufacturing/engineering/aservice areas, reclamation and reuse of HFC-134g5
will be posaible.

14. Additional reductions in CFC-12 consumption dre possible only whan
COROVEN/AAISA customers convert thelr automotive and commexrcial AC systems to
HPFC-134a refrigerant deaigne.

15. Recommendationgt Following a review of all proposale with
COROVEN/AMISA personnel appropriate modifications have been made. I find all
major project componeats technically correct and consistant with COROVEN/BALSA
customer reguiremants and qualified for MPOIF financing,.



B. DRETAILED PROJECT RESCRIPIION

16, Proieal ¢ K 3¢ : y A new cOmMpreEgor
agaenkly line for grnaanskng Nipgandenao éna;gned comp:esso:x is required due
to the incompatibility of P.A.G, oil used in HPC~134a gystems and mineral oils
uged for lubricating AC systemg utilizing CRO-12.

17. In addition, the following Nippondensc parte have bean radaaigned
for compressors using HEC-134a refrigerante. Thewso parts have baen aeplgned

new/exclusivae part numbers which cannot be mixed with aimilar partes depslgned
for CFC=12 refrigorant CoMpreasrs.

* Shaft Seals = Cylinder Block
« Compressor Heads s Ralief Valve
» O-pingo » Cluteh Rotor Beaxing
v Gasket » Clutch Rotor Ring
+ Thrust HBearings » Shield
s Zwash Plate » PLR.G, QL1
s Valve Flate
18. The new aspembly line will be built using avallable gpace in tha

appanbly room of the current compressor bullding.

ig. Tosling and eguipmant layouts have maximized existing CFC12
aggembly gspace allowing for both CFC-17 and EFC~1344 compressors to be
agsembled separately and then share a comuon sagembly line when daifferences in
parte/procese allow common operations.

29, . e L Tool and equipment propodale wverse
raviewad and £munﬁ to be tachnically correct and pecesgary for HEC-124a
compresacy agsenbly (Sae Table I3.

21. The performance Test Stand (Table I), for testing HFC-134a
compresgors compriges approximately 30% of total tooling and equipment coaty.

22. Information supplied by Nippondenso indicates presant test etands,
which only maasure pump capatity and elegtrical ¢lutch engagement, will not
meaet 1994 customer contract ragquirements. Rebullding them to mest cugtomer
requiremants appearg to be cost prohibitive.

23. The new performance test stand is designed to perform the following
cheokg:

s Vacuuw Leak Chack +« Clutch Spesd (RPM) Verification

s+ Preddure Laak Cheok ¢« “Pump Up" Cooling Qapacity Chack
» Noipe/Vibration Test



24.
not. use CFC~1%.
134da.

R8.

4

Moot gignificant of 21l {s that the new parformance test stand will
The teat stand s dasigned to funciicon using dry aix and HFO~-

Broduction capa¢ity of the new test stand ie approximataely 50
unita/hour as compared to % unitajfhour of tha current test stand.
134a assegbly lina ia deglgned for 65,000 units/vear which ies tha same design
capacity for tha CFC-12 line utilizing 6 performance test standa,

Row HFC-

Deglgn

capacity is gongistent with AAISA's production schadule forecaast for the
foresacable future.

26.
{USS§38,000}),

Other lhoramantal costd (total USS91,000) inslude shipping
relocation of curvent €FC~12 line and instsllation of the HFC-

134a line (US812,000), and ¢taphnical agsistance and training expenses for
operation of the naw test stand (USS$45,000).

le I: Toolina a
S e s
Ectimated Costs
Process
pesaription Equi prent Tooling EFouipnent Teoling I
e
Parts Wesh Mechine Wash Wash Basket USSTE 440 USSE, P40 u
F4 Parts ghaft Xevpress for Azsenbly Fixtures, Uriver
Arsembly Maching Torque Wrench & Asgembly
Table $16,910 $12,256
3 @il Charge Charge Hachine Digital Seale & Asserbly li
. Table $28,170 38,500
& Lesk Gherk Leak Check Equipment | Alr Griver $14,080 £3%0
5 Performance Parformance Test B
Test Hachine Air Driver £109,300
# 0l Charging Pipital seale & Ansewmbly
Tabie $5,500
? Assembly Assembly Tabls, Jig, & Torque
Torque Check wrerch 53,120
& Refrigerant charging Machine
Charge 54,470
2 Guat ity Perforrance Test
AsZurance $terel/ Table 24,130
st
HoigturefForeign
Haterial Check
Ingtrueants £35, 220
Thermemoter for
Opatise 24,170
10 Attachment Assembly digs & Shutes $28,170
Subtotels USEX?T, 890 Us$54, 900
TeTAL

1l
i

USs434, 790




27 ; # IR Las josl Tra ing Program for D [
FPagponnel: AAISA has devaloped a 40 hour training program which will be given
to 86 smployees. Attendees will be salaected from the following deparemente:

« Enginsering + Sales
¢ Qualitvy Assurange ¢ aftermarket Sales
e Mamufacturing « Zervice Shop

The program will condist of the following subject aream and hours of training:

HOURS DESCRIFTION .
§ Philogophy of ¢hanges in today's world.
5 Thauzy of changes from CFC~12 to BFC-134a
10 Practical elements of changse in dasign of products to
utilize HFC-134m
i Practical use of reclaimfrecycle/recharxge oguipmenc,
Diagnostle steps to wae ¢on vehicles utilizing HFC-134a.
4 Review/guestion/anawver session,

The cost of the whole program is eshimated at US§5,900. With the confusing
and often conflicting conceptions surrounding the converaion of AC Sypteans
from CFO-12 to HFC-1342, a course of thie oature isz fundamental,

I strongly
endernse and recomend its conmpideration.
PROJECT, COMPONENT J ~ SERVICOE TRATHING
28. Prodect Component 3 - Service Training: AAISA will develop a

Training Program for Selected Venezuels Dealershipa and Sarvice Shepo. The
following ara ite objectives:

Develop understanding of the ozone layer and Montreal Protocol
reguirements,

Upgrade service perscnnel on new AC systam products and dervice
techniques.

Recovery and recycling principles relating to refrigerant when servicing
automotive AC systems utllizing CPC-12 and HFC-134s refrigerante,

Training in tha use of CFC-12 and HFC~-134a recovery and recycling
aquipment.

2. BAISAR will arrange for procuremant and tyaining of ingtructers which
will conslat of an engineer and automotive technbielian. In additicon, AXRISA
will supply a truok to tranaport the instouctors, equipment and training
matariales to the trainlng sites. The truck will have an HFC-134a syston

inetalled which will be uged for dsmonstration purposses and for “"handeg on®
training.
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30, Duration of the training program will be B houxe: 5 hours theory

and 3 houra "hands on" practice with sguipment. MNaximum trainee attendance is
recommendes at 12 parsons per soasion.

3. Tha training program will utilize training materials developad by:
i) Chryeler Corporation; il} Nippondenso; ill} ASE (Autemotive Service

Excellencs - Washington, D.¢.);: and iv) IMACA (Ianternmational Hobile Aty
condivioning Asecciation - Grande Prairie, Texasn).

az. ABRISA, in conjunction with {te customars, hae identified & list of
aeleven cities whare tralning will bo conducted,

33, Coats: Total escate of component 3, Sarvice Training (USE27,094),
include US§15,000 for "Recuvery/Evacuation & Recycling/Charging™ egulpment and
tooling regquired for CPC-12 demongirations, ae detalilad in Itam 1 of “Service
Tools® in Table VII of the Project ¥ile, Tooling and Eguipment = ired fo
HFEG-134a, and US§12,094 in training expenses.

34. I have raviswed program materials from ASE and IMACA and find tha
programa coasistent and technically sound with respect to servicing automotive
AC systems using CFC-12 and HFC-134a.

35. ABISA does not hesliate to point ocut that the cost of
Ranlaim/Racycle/Recharge equipment is prohibitive for 38% of Venazuela's AC
meyvioe shope. Dsalershipe with direct financial suppoert from paront
companiee may have the esguipment by 1994.

36. The initial coat of certified rsclaim/recycle eguipment and the fact
chat venezuela will not mandata the use of HFC-134a until the year 2006 leaves
Little doubt that the amount ¢f QFC-12 umed by the Venazuelan sutomotive

service industry will not be dramatically reduced untll CFC-12 is nok
avallablae.

37 The reality ¢f the service situation should not preclude the

{mplenentation of the training progran, There ip a definite nasd for training
whan MFC=134s is introduced ald-yeax 1994.

B C 4 ~ BECLAIM/RECYCLE/RECHARGE 8= c

i, Proiect Component 4 -~ Recla ecvels/Recharge Serviegs Toolings
Service toole deecribad in Table VI of the Project File are the minimum tools
required to reclaim/recyclafrecharge either Cre~12 or HPC-134a
componeénte/aystens aad suet be consldered essential to reduce CFC-12
consumption. Average annual consunption of CFC~12 for testing purposes is now
26,000 lbs./year (11,365 kg§.], of which 17,600 lbg. ip concumed ln the CFE-12
gompressor assembly line for teating, and the remalinder (7,400 lba,} in the
service shop and othar aress of the factory. All of this is now vented to the
atmosphere. The CFC-12 eonsumption used in the pompressor asasembly lipe will
be aliminated by the switchover to HFC-134a compressors, which use a mixture
of air and HEFU~134a as the testing sddium, It ig estimated that 30% of tha
remaining consamption or approximately 6,700 lbs. (3059 kg./vyear) can be
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oapturad and rescold se a xesult of the installation of the recycliag
ADPpECALUR. Total annual CFC-12 enmiosione will tharefors be reduced from
11,365 kg, to 320 kg. Bvan uding the current low price (US8$2.57/kg.) for CFCOw
12 in VYeneruaels, and assunming ne change in prios, the return an the iLavestaenc
in reoycling equipmaent is US57,800/year. Over an assumad five years of
operation, the ilnternsl rxate of return oa the investmant ia 14x, indicating
that it ie a worthwhile financial investment, and, tharafora not eligible to
ke included as an incremental coat,

a9. Though not racotmended for OTF financing, Componant 4 is an integral
part of the in plant CFC-12 eliminaticon strategy, and should, therefora, be
ratained within the project scopa.





