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This document includes the following project proposals and the Fund Secretariat's

Comumnents and Recommendations. The project proposals have been grouped by project sector.
The agency responsible for the implementation of the project is also indicated. The project
proposals are presented in the order indicated below. The Fund Secretariat’s Comments and
Recommendations are presented at the front of the document.,

Foam

Elimination of the use of CFC in the manufacture of sandwich polyurethane
panels at CINTER S.R.L.

Refrigeration

Elimination of ODP in the production of household refrigerators at the Fribe La
Rioja Plant

Elimination of CFC in two manufacturing plants of domestic refrigerators
{Helametal S.A., and Helametal Catamarca §.A.)

Elimination of QDS in the production of domestic refrigerators in the Fribe,
S.A. plant

Efimination of CFC in the domestic refrigerator manufacturing plant of McLean

Conversion to non-CFC technology in the production of heat exchangers for
mobile air conditioning at Interchma, S.A.

Coaversion to non-CFC technology in the production of condensers for mobile
air conditioning at Simon Cachan, S.A,

Conversion to non-CFC technology in the production of complete mobit air
conditioning systems at Mirgor, S.A.

UNDP

IBRD

IBRD

IBRD

IBRD
IBRD

IBRD

IBRD
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PROJECT EVALUATION SHEET

COUNTRY OR REGION: Argentina

PROJECT TITLE: CINTER S.R.L. Ehmination of CFC i the
manufacture of sandwich polyurethane panels

BUDGET: Capital Costs: US $615,000
Operational Costs: US $110,000

INCREMENTAL COST: US $725,000

ODS PHASE-QOUT: 45 ODP tonnes

COST EFFECTIVENESS: US $16.Ukg

PROJECT DURATION: Two years

IMPLEMENTING AGENCY: UNDP

NATIONAL COORDINATING AGENCY : OPROZ - INTI

TECHNICAL REVIEW COMPLETED: YES _X = NO _

SECRETARIAT’S COMMENTS

I This project covers the conversion of an enterprise mapufacturing sandwich

polyurethane-foam panels. The project proposes to replace the CFC-11 used as a blowing agent
with cyclopentane.

2. The project proposal includes modification of existing equipment when possible,
procurement and installation of safety equipment for the use of cyclopentane, trial runs, testing,
and a training programme.

3 The incremental operating costs include the additional amount of polyurethane needed
to attain the commercially required heat insulation values. Incremental operating costs are
calculated for a two-year period.

4. Implementation of this project wiil result in the phase-out of 45 ODP tonnes of CFC-11.

5. ‘The Secretariat reviewed the project proposal to assess the eligibility of the equipment
requested in terms of the conversion to cyclopentane foaming technology and the cost items
required for the conversion.
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6. The equipment being requested n the project proposals is that necessary for the
conversion {o the new non-ODS technology. Cost levels have been discussed and agreed
between the Secretariat and UNDP.

SECRETARIAT’S RECOMMENDATIONS

7. The Secretariat recommends approval of the requested project costs at US $725,000
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PROJECT EVALUATION SHEET

COUNTRY OR REGION: Argentina

PROJECT TITLE: Elimination of CFC in domestic refrigerator
manufacturing plant of:
a} Helametal (two plants)

b} Fribe, S.A.
¢) Fribe La Rioja
d) McLean
BUDGET: Capital Costs: US $5,399,670
Operational Costs: US $3,148,872
INCREMENTAL COST: S 38,710,532
ODS PHASE-OUT: 199 ODP tonnes
COST EFFECTIVENESS: US $43.8/kg
PROIECT DURATION: Two years
IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY : OPROZ - INTI

TECHNICAL REVIEW COMPLETED: YES _X NO__

SECRETARIAT'S COMMENTS

I. This project covers the conversion of four domesiic refrigerator manufacturing plants.
The projects propose to replace the CFC-11 used as a blowing agent in the production of
insulation foam with cyclopentane, and the CFC-12 used as refrigerant with HFC-134a.

2. Conversion of two production plants of the same company is being proposed in the
Helametal project proposal.

3. The project proposals include modification of existing equipment when possible,
procurement and installation of new equipment or machinery including safety devices for the use
of cyclopentane, redesign of assembly lines, redesign of refrigerator and freezer doors and
cabinets, testing and development of prototypes, and a training programme.

4. The incremental operating costs include the additional costs of raw materials and the
HFC-134a compressors. Incremental operating costs are calculated in each proposal for one year
duration. Incremental operating costs might be adjusted subject to real prices at the time tests
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and prototypes are completed. Disbursement will be required when the actual production of non-
CFC refrigerators starts.

5. Implementation of this project will result in the phase-out of 199 ODP tonnes of CFC
which represent 25 per cent of total CFC consumed in the refrigeration sector.

6. The Secretariat reviewed the project proposals 1o assess the eligibility of the equipment
requested in terms of the conversion to cyclopentane foaming and HFC-134a refrigerant
technologies and the cost items required for the conversion.

7. The equipment being requested in the project proposals are those necessary for the
conversion to the new non-ODS technology. Cost levels have been discussed and agreed
between the Secretariat and the World Bank.

SECRETARIAT’S RECOMMENDATIONS

8. The Secretariat recommends approval of the requested incremental capital and operating
costs as follows:

Plant Actual ODS to be Capital Operating Total
Production phased out Cost Cost Cost (*)
{units/yr) {(MT/year)
a) Helametal 72,000 62 $2,038,890 $859,025 $2,959,085
b) Fribe, S.A. 54,000 37 81,181,268 $6006,042 $1,822,750
¢) Fribe La Rioja 35,000 26 $1,063.422 $392,805 $1,488,127
d) Mcl.ean 110,000 74 $1,116,090  $1,291,000 $2,440,570
199 $5,399,670  $3,148,872 $8,710,532
(*} Includes 3 per cent intermediary fee.
9. The Secretanat further recommends that the World Bank be requested to report back to

the Executive Committee on the level of operating cost disbursements at the time production of
non-CFC refrigerators commences.
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PROJECT EVALUATION SHEET

COUNTRY OR REGION:

PROJECT TITLE:

BUDGET:

INCREMENTAL COST:

ODS PHASE-OUT:

COST EFFECTIVENESS:

PROJECT DURATION:

IMPLEMENTING AGENCY:

NATIONAL COORDINATING AGENCY

TECHNICAL REVIEW COMPLETED:

Argentina

a}

b)

<)

Conversion 10 non-CFC technology in the
production of heat exchangers for mobile air
conditioning, Interclima, S.A;

Conversion to non-CFC technology in the
production of condensers for mobile air
conditioning, Simon Cachan, $S.A.; and
Conversion to non-CFC technology in the
production of complete mobile air
conditioning systems, Mirgor, S.A.

Capital Costs:

a) Interclima US $2,283,148
b) Simon Cachan US $2.311,707
¢} Mirgor US $87,567
Operational Costs:

¢} Mirgor US $1,882,187
a) Interclima US $1,976,502

b} Simon Cachan

¢}

US $2,738,217

Mirgor US $35,632

180 ODP tonnes (indirect phase out by the three
enterprises)

N/A

One year

World Bank

OPROZ - INTI

YES X NO _

SECRETARIAT’S COMMENTS

I This project covers the conversion of the following two mobile air conditioning (MAC)

manufacturing plants to HFC-134a refrigerant:
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a. Interclima plant currently produces tube and fin condensers and evaporators for
CFC-12. The company is proposing io change the design of the condensers 10
a paraliel flow, demanded by its European clients, for the new HFC-134a
systems.  The change to parallel flow design includes a Seco Warwick
Aluminum Brazing Systemn (flux application system, drying oven, brazing
furnace), cut-off and tube straightener, wash paint process, degreasing system,
leak test; and

b. Simon Cachan plant 8.A., presently produces serpentine condensers for CFC-12
MAC systems. The company 1s proposing to change to parallel flow design to
produce condensers for HFC-134a refrigerant which would be accepted by its
customers. The change involves manufacturing of multi-channel tube, aluminum
fins, aluminum ianks and heads, degreasing, washing and drying, preheating,
furnace brazing, and cooling in nitrogen atmosphere, leakage test, and painting.

2. The project also includes the conversion of a hose assembly line for MAC systems and
importation of HFC-134a compressors by Mirgor plant (the company also assembles condensers
and evaporators provided by Interclima and Chacan enterprises, and imports condensers).

3 Implementation of this project will result in the indirect phase-out of 180 ODP tonnes
of CFC which represent 29 per cent of total CFC consumed in the country.

4, The Secretariat engaged a sector expert to assess the eligibility of the equipment
requested in terms of the conversion to HFC-134a refrigerant and the cost items required for the
conversion. Comments by the Secretariat focused on the request of those equipment and tools
that seemed to be related more (o technological improvements or customer requirements than to
the conversion of refrigerant.

5. The Secretariat discussed the project proposals with the World Bank. The World Bank
agreed with the Secretaniat to revise the project proposals accordingly.

6. Interclima plant is proposing to change the actual tube and fin evaporator design to
parallel flow design. The Sub-Committee on Project Review, in considering a similar request
in another Article 5 country, recognized that part of the conversion costs associated with the
evaporator component of the MAC, were due to technological advances and were not eligible as
incremental costs. The Executive Committee then requested that an explanation of the
methodology used for calculating incremenial costs should be provided when submitting project
proposals for MAC conversions to HFC-134a refrigerant, including a description of any

technological advances provided to wmeet customers’ new technical regquirements
{(UNEP/Ozl..Pro/ExCom/14/15 para.63).

7. The Government of Argentina and the World Bank jointly determined the eligible
mncremental costs of the evaporator line to be US $738,000 less than was requested.

8. The equipment and tools being requested in the Simon Cachan and Mirgor plants are
those necessary for the conversion (o the new refrigerant. Cost levels have been discussed and
agreed between the Secretariat and the World Bank.
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9. Incremental operational costs (US 31,882,187 for Mirgor plant) are associated with the
importation of new HFC-134a compressors. These costs will be incurred only after the fuli
production of non-CFC condensers and evaporators for MAC uniis has started. The incremental
operational costs are likely to decrease within the coming year.

SECRETARIAT’S RECOMMENDATIONS

10. The Secretariat recommends approval of the requested capital costs as follows:
a. Interclima US £1,983,430
b. Stmon Cachan US $2,738,217
C. Mirgor US $35,032
11 The approval of incremental operational costs at US $1,882,187 should be deferred. Full

production of condensers and evaporators for HFC-134a MAC units by Interclima and Simon
Cachan might start only by 1996, By that time, a more realistic calculation of the incremental
cost for the HFC-134a compressor could be caleulated, on the basis of market prices prevailing
at the time when actual costs are incurred.
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THE MONTREAL PROTOCOL

ON SUBSTANCES THAT DEPLETE THE OZONE LAYER

COUNTRY:
PROJECT TITLE:

SECTORS COVERED:

QDS CONSUMPTION IN
AFFECTED SECTOR:
PROJECT IMPACT:

PROJECT DURATION:
PROQJECT ECONOMIC LIFE:
TOTAL PROJECT COST:

INTERMECHARY FEE:

PROPOSED ODE GRANT:

UNIT ABATEMENT COST:

IMPLEMENTING AGENCY:

COQRDINATING NAT. AGENCIES:

BENEFICIARY ENTERPRISE:

PROJECT COVER SHEET

ARGENTINA

Elimination of ODP {ozone dspleting
substances] in the production of household
refrigerators at the FRIBE LA RIOJA Plamt
located in the Province of La Rioja.

Refrigeration.

762 tons (19921,

20 CDP tons {14 tons CFC-11:
& tong CFC-121.

2.5 yaurs.
10 yaars,

Us$ 1,063,422 Capltal Costs.
US$ 392,806 Recurrent incremental Costs,

P56 31.800 {based on 3% of incremental
capital costs) .

US4 1,488,127 {incremantal opersting cost
share to be conslderad In one vesr)

US4/kgfyear 8.65 - Capital Costs.
US§/kglfyear 28.28 - Totwal Cogts,

World Bank.

Ozone Program Qffice and the National
Institute of Industrial Technology

FRIBE LA RIQJA S.A.
{Controtied by FRIBE S.A)
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BROJECT SUMMARY
1 This Project will efiminate the use of CFCs in the manufacturing of household refrigerators at

the FRIBE LA RIOJA S.A, plant, located In the provinee of La Rioja, Argentina, The CFC-11 used as
foaming agent in the production of insulating foams will ba replaced by cyclopentana, and the CFC-
12 usad in the refrigeration circult will be replaced by HFC-1344a. 1t is foressan that 6 tans of CFC-
12 and 14 tons of CFC-11 will be aliminated each year {20 tons of ODP). The funds required will bs
used 10 convart the production production lines and compansate for the Incremental operational
cOs$ts regulting from conversion for a one yesr parled.

PROJE IVE:

2, The oblectivae of this projest is to eliminate the use of 20 tons annually of ozone depisting
substances {ODS) including 14 fons of CFC-11 and 8 tons of CFC-12, in the production of domaestic
refrigarators manufectured by FRIBE LA RIOJA, B.A. The project dees not intend to inoreass
capachly of the company.

SECTOR BACKGROUND:
3. In 1992, 1441 tang of CFC-12 snd 333 tong of HCFC-22 wera consurmed in the

refrigeration sector In Argenting, in refrigeration circuit spplicstions, This sector is the largest
consumer of ODS. in the tefrigeration sactor, 440 tons of CFC-12 wara consumed in the domestlc
sector, of which 180 tons are used in new squipment and 280 tons ere used for aervicing
opsrations. With respect to the commercial refrigerstion sector, the consumption is B8B wons of
CFC-12 {68 tons for new equipment and 800 tons for serviging operetions) end 333 tons of HCFC-
22. Refrigerated wranspori and fleats consume 333 tons of CFC-12.

4. Whth raspast 10 the foams sector, in 1892 the sector gonsumed a total of 1275 tons of
CFG-11 and 208 tons of CFC-12 {second largest consumer), of which 322 tong of CFC-11 were
consumed in the production of insulsting foams for domastic refrigerators, and 27 tons for
commetcial refrigerators. The produgticn of domestic rafrigarators in 1982, as indicated in the
Country Program, totafled 781,000 units, Thig number grew by 7% in 1983, anrd there is an
astimated growth rate of 6% for the prasent year,

&, The domestic sactor, which producaes refrigeretors and freezers, is composed of more then
22 enterprisas, 7 of which control approximately ¥2% of the market. Gf these 7 enterprises, 2 are
of forelgn capital and the othar § are 100% national capital. The pinelpal industries have sxpressed
the will to omadlately replace the CFCs, Soms of them already use the reduced-CFC foaming
DrOCASS, .

8. Soma of the CFCs are produced locally and some sra imported, With respeet {o
compressors, the locat industry provides 30% of the market and the remsining 70% 18 imported
maostly from Brazil, The establishment of MERCOSUR lcommon market of the southern cone

countries) is leading to greater iniagration with Brezil, resuidng in the import of some components
from Brazil.

7. An unrestricted demand of CFCs in the domestio refrigeration sestor would result in
estimated consumption of 1170 tons by the year 2000. The strategy of the Argantinien
govarnmant for the phase-out of ODS consumption fs cloarly set forth In the Country Program,
which considers the domestic refrigeration sector to be @ priority, The program for reduction end
alimination of consumption in the domestic refrigeration sector astablizshes the schoduls for the
reduction In consumption of CFCs 10 bagin after 1985 for foam applications, after 1888 for

2
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rafrigeration circuit applications, and reaching total elimination of consumption in the production of
naw units In the year 2000. The approval of this projeet by the Multitaterst Fund will undoubtedly

contribute to the implsmentation of the planned strategy and the achisvement of the objectives of
(DS sliminaton.

ENTERPRISE BACKGROUND

8. FRIBE &.A, Is one of the 7 leading companias in tha sector, The company’s present
operetion utilizes the reduced CFC-11 technology for feeming appiications and CFC-12 for cirguit
refrigerant. FRIBA §.A. Is 100% Argentinian owned, and the FRIBE Buenos Alres und FRIBE La Riola
operations are independent of one ancther. FRIBE Busnos Aires awns 90% of FRIBE La Rioja, with
an instafled capacity of 80,000 units per year in Busnos Aires snd 72,000 units par ysar in the
FRIBE La Rioje Cornpany plant. FRIBE La Riojs commands approximately 4% of the markat with a
currant production level of 80% of its capacity, 1t should be noted that the FRIBE La Rivla's
speration sarvas nationst Industdal poficy objsctives and any tationalization of the two opesrstions is
not possibls within the Argentine context. If targeis the loesl moarket as well &s the countries in
MERCOSUR. FRIBE uses technclogy doveloped locally, with the technical support of suppllers of
raw materlals and compenies that manufacture the squipment ugsed in tha facility, These aro Bayer
{Garmany), Dow Chemical {USA}, Canon-Crlos (Itely}, Perros (itely), Krauss Matfel (Germany), and
Galllso {taly),

QN OF THE B c

a, The projsct consists of converting the existing production lines, which use reduced CFC-11 -
and CFC-1% technalogy for foeming agent and refrigeration respectively, to permit production with
cyclopentane as foaming agent and HFC-134a as refrigerant, withaut incraasing capacity.

10, Prasanthy, the refrigeration cireult plant is equippod with s cabinet presssembly fine with leak
controls for CFC-12 and two final assembly lines with CFC-12 charging lineg (Leybold}, with leak
sontrols for CFC-12 In low- and high-pressure refrigerant, by maans of Leybald leak detactors.

Thers I8 no equipment for the recovery and tecycling of CFC-12. CFC-12 will be replacsd with HFC-
13445 in aft applications of domestic rafrigerators and fraszerg, The necesssry moedifications in tha
product will include changes in tha cepillary, drying filter, and compressor suitable for HFC-134a
with polyol-ester oll, The change-over will be introducaed gradually in tha production process, with
209 of the line after approval of the field tests, which will last one year, to complets 100% after
the third quarter of approval of the field tests (see the annexed calandarl. The englnesring
technology of the product is FRIBE's own, and the comprassore would be imported primarily from
Brazi! {Sicom L, Lio. Tecumsah), FRIBE does not have a formal technology transfer agreamant
with any industrislized country domestic refrigerstor manufacturer. Howevsr, the proposed projact
Includes the sarvices of an international expert t6 guids the company in the HFC-134a gonversion
procass (Refer to Annex 1),

i1, The project seope includes: i) progurement of new machinery and equipmant; it) modifying
the presently used equipment, such as pumps; i) redesign of assembly lines; iv} redesign of
rafrigerator and freezer doors and cabinets; and v} instellation, supervision, and training for foam
injection systams.

12. Tha change in eguipment in the rairigeration cirgult will include {i} the adaptation {possible
acquisition} of cherging sgquipment for HFC-134a, {ii} the acquisition of 4 lask detectors for HFC-
134z (Yokogawa or Leyboldl, and (ili) the adaptation of existing vecuum pumps. Onee the project is
approved, testing will start on the refrigarant end the existing foaming process (50% CFC-11) which
vields appropriste comparator material due to the similer conductivity of the proposed foaming

3
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tachnotogy. The insulatlon foams system presently has an instaflation for cabinet foaming which
consists of (i) one low-pressure foaming méchine, Vtklng brand, with a mexitmum capacity of 60
kg/min, 111 ratio, {iil and & carouset with 9 molds rotating at ® min/turn, rasulting in a production
capacity of 7800 cabinets/month, considering & shift of 8.5 hours, and a yield of 0.77, 20 work
dayeimomh. Total production capacity of the plant is limitad to 8,000 units/month dua ta the
sxistence of only one assembly line.

13. The foaming system for doors uses open-mold foaming of the "book type®, heg a production
cepacity of 300 freszers/8.56 hr. shift, and is designed for & cuting tims of 4.6 minutes, end 5 fixed
positiona in the instatiation.

14.  The implemantation of the cytiopentane tachnology will involve the modification of seversl
parts of aguipment. Included in the projact are ventilation devices for aach line (cabinets and doors)
recommaendad by indspendent experts under contract with the World Bank who considersd such
modifications important in the Intarast of safety concerns with cyclapantane technology in the Fribe
{facilities. Algo recornmendsd by these experts was mold heating through warm water rather than
an slectric sourca,

a} First, e high-pressure PU Injaction mechina suitable for the cablinet foaming system. This
will sliminate the use of shlorinated clesning solvents used In low-pressure machines for
cleaning the injection heads efter avery shot of components. The maximum capacity of
delivery iz 90 kg/min, and 1:1 ratlo,

b} A system for cabinet foaming designed for ¢yclopentane will also be necessary. The
systam will Include: i) prohesting ovens, {li} Ipading snd unloading machine, and {il)}
injection heads. Contemplated productlon characteristics are: 270 saconds of
polymarlzation time, 6C seconds for servicing, 320 seconds for cycle, and 300 parts from
tha effectiva production of the installation in B hours, and 80% afficlency.

¢} Tha procuremant of & high-pressure PU injection machine Is required with ons injostion
head, to serve tha doot foaming plant, The maximum capacity of delivery is 40 kg/min, and
1:1 ratio.

dl Another modification invelves the instaliation of tha door feaming system designsd 1o
work with cyelopentens, cepable of injecting sendwich doors. 1t comprises the mold
transportation. rotation structura for six stations, transport of heads, electrical connections,
and a sat of door molds, Contemplatad production eheracteristics includa: 270 seconds for
polymerization, 50 seconds for sarvicing, 320 seconds for tha cyole, and 326 sets from
effactive production of the instsllation in 8 hours with a 30% efficiency.

s} The ventiiation and éxtraction system for the installstlon of cabingt foaming will requirs
cobing for closing the molds, tubes, and heads, and 2 ventilators, one for normal function
and another on ressrve/for emargencies, 20 ran/hr during normsl funct:on and 40 ren/hr for

emargancies, for gach cabin.

fl Tha vantilation and exiraction system for the installation of doorg requires a cabin for the
door foaming system, tuhes, and injection head, and two ventitators, ons for nermael
functioning and another for emergencies, 20 ren/hr during normat function and 40 ran/br for
emergencias,

g} Adsquate sansors and safatlas for the cabinet and door foaming insteflations will alsoe ba
reguired,
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h) A feading and pre-mix of raw materials proup will be necassary, and it should include: {j)
ons complete Basy-Froth Multi Unit of closing box snd sxtraction, (i) ons deposit for puta
polyol with heat sxchanger, (i1} two disthatge pumps, (ivl one pressurizing group with
nitrogen for the cyclopentane tanks, and (v} ene group of twe ventilators and tublng for
20140 spera parts for the Easy-froth cabin {20 spara paris with nermat function and 40 in
amargsncy, 10% LELL.

i} Finslly, sssistance for the installation and start-up wWill Include assistance in assembly end
start-up, o traiaing manual, suparvision and control of the installation during the start-up by &
gacurity expart tachnician, and a technician with responsibility for all satety maaaures {period
astimetad at one weakl. Most of the jnstaliation and start-up essistance costs assume oost
savings due to the timing and use of the same for the FRIBE Buenos Alres facllity project
which will bs implemented concureently. '

PROJECT IMPLEMENTATION

16, Project implementation, Including product line redesign and testing, resrrangement of
assarmbly {ines, installation of squipment for foem Injection snd rafrigerant clrault Instaliation, end

technslogy tranefer, will take place over a perlod of 30 months, The projact implamentation
schedules are included In Annexas 3, 4, end b.

YE TECHNOLOGY

18, The two options for replacement of CFC-12 as g refrigerant are HFL-1348 and
hydrovarbong. HFC-134a has been selpcted for replacamaent of tha CFC-12 rafrigerant In domestic
refrigerators baoause it 1s prasantly sccepted worldwide, end its technology has been thoroughly
davelopad and introduced commerclslly in many developad countries. Thera are numerous suppilers
of gas, olls, and components of the circuit, and it appears to be e vialbe solution in other subsectors
such as commorcial refrigeration and the automotive industry. There ére certain doubis concerning
its GWP, but thare arg no neathy dates for its limitation. The option of using hydrocarbans as
refrigerants has been devsloped in Germany and units are being menufactured for isobutana, 1t may
sppeer to be a promising tachaclogy, but FRIBE belleves ite development has not bean completed,
arud obtaining the adeguate components for its operation 1$ not easy.

17. in the case of foaming technoivgies, thers are presently three replacements for insulation in
domaestic refrigerators: I) water/HCFC-141b; i) water/HCFC-22 and -~142b blend or HFC-134a and -
1624 blend; and lil} cyclopentans. The first solution Is an aquetus solution whoss tachnology is
similar to the ong used now, butitis a trensitional substance bacausa HOFC-141b is a transitlon
substanca, and as such is controlled by the Montreal Protecol, and the government policy i 10
support projects with definite selutions that are feasible. The second solution usses blends of
fosming pasas, reguires totally new equipment, and its start-up {8 difficult and troublesome. The
third sulution, the cnae proposed in this project, is cyclopentane tacknology, which haa basn
successfully introduced in European countries, espacisily in Germany. The installation of
cyclopentana raquiras spaciel considerations for safaty problems dus to lts flammeblility, but there is
conslderable sxperience in Argentina in the handling and storage of hydroocarbons, slnice Argentina
has a considarable production of hydrocarbansg, used as fuel, inciuding asutomobiles,

18. Cyclopantans {8 avallable in the markat st & cost spproximately 50% of HCFC-1416. In
addition, thera {8 experience in the country in operating high-pressure machines for foaming. The
supplier of the high-pressure eguipment will guarentee tha proper tachnology transfer of
cyclopantane to FRIBE, §.A. {pffering an "Oparations! Safety Statement®}, as well as the global
guarantas on the safety of installetion by ssnding sefety axperts who will audit the installation. The

5
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safety aspectz and the involved risks will be analyzad per the recommaendations of the World Bank in
its implemantation of the proposed instellations, Cyciopentene technology, with & ODP = 0, is the
most sfficient in relation to its function as an environmentally neutral agsnt and in refation to the
operating costs, although it presents a challenge in terms of economic, technical, and health and
safaty efforts, it is compatible with the HIPS,

19, Tha proposed projact thersfore aims ta impiement a definite $oiution using a non~
flucrocarbonatad substance, and ensure the possibllity of external competitiveness, taking into
secount that thare ara markets that only accept cyclopentana ss technology.

T TOTAL CAPITAL AND INCRHE TAL COST
20. The total estimated project cost ia UBS 1.48 miilion, of which Incremantel capltal costs sre

Ug$ 1.06 million, Cests inciude equipment costs, technical assistance, tralning, and internationel
axperts.

e BT o
REFRIGERATION SYSYEM
Equiprment “ 154 68,805
u Tests and Prototypes ’ ) 1]
international Expert, Training and E
| _Tachnicel Assistance 27,000
| SUBTOTAL 95,805
ﬁ FOAM SYSTEM
E Equloment 803,910
g Teasts and Prototypes G
H External Consultants 26,000
SUBTOQTAL 828,810
REFRIGERATION AND FOAM 824,716
CONTINGENCY (16%] 138,707
TOTAL 1,063,422 [I

NOTE: Includes fnsurance end Freight

Given that the FRIBE 8.A, Bugnas Aires plant produces the same line of products, field test resulis,
prototypes, and significant {76%) use of external consultants from that project are expectad to
sarve adeduately tha nesds of FRIBE La Aicje. Thase costs ere not included in this project.
Technical assistance, training and internatinal experts will ba used for FRIBE La Rioia's specific
requirements. Estimated cost for international sxperts costs have been adjustad, in both projects, to
raflact travel expsnsss savings.

e
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21, Al costs specific 1o supply and installation of new technology, and which would otherwise
not be incurred if the existing fabrication line continued operating, ars considered incremental capital
costs. The total caplial cost was calculsted based on current Informetion, insluding OMS (Haly)
foaming systam, Additions! costs may occur from a naad to remodel the plant after datarminations
by safaty experts {from the equipment supplier and the external ponsultant that will monitor the
implementation of tha project).

G A AATI

22. The units produced after the conversion will be more expensive {by epproximately 12,5},
The incremental operating cos1s include the additional costs of raw meterlals, and the cost of the
more expensive compressors necesseary to handle the KFC-134a refrigerant. The calculation was
mads taking into consideration a produyction rate of 36,000 units, the averaga over tha 1887 to
1924 period.

— S— S SRS
INCREMENTAL OPERATING COST SUMMARY ﬂ
Coet Due to Changeover to HFC-134a Refrigerant $5.5 H
Cost for Foam 8.97 ﬂ
Total Cost per Unit - - 12,47
TOTAL INCREMENTAL COST 5436,450
NPV {10% dicam} . _m

e i e

23. Annax 2 contains & complets breakdown of the incremental cost calculation, The
Incremente! operating costs astimate is based on Input prices which will be re-evaluated and
additional quotations sought. The re-evalustion wilt also be subject to the results of tha final
product and pretoype tasts. The Government of Argentina has requestad the projact to be
submitted with oparating incremental cost as caiculated, subject to re-eveluation once tests and
protoypes ara completed, [t le noted that alt approved incremental ¢osts in Montreal Protoco!
projects funded through the World Bank implamentation opsrations will be disburped only against
against actual expanditures end that these will have to be verifiable in strict accordance with World
Bank disbursement policias.

TF GRANT

24,  The proposed OTF grant request of US$ 1,456,227 is based on 100% Argentinisn
ownership of FRIBE La Rioje S.A., covers the incremental capital costs tor ons year, and includes &
15% continpency over capital costs. Total project incremaentst capitat and ingremertal opoarating
costs for tha FRIBE project in La Rioja ara $ 1,458,227, A 3% intermadiary fes of US$31,800 has
been caloulated based on the Incremental capital costs of US$1,083,422, and is being requestad.
Once ingremental operaling costs are reconsiderad, the corresponding 3% finsncial intermediary fee
will Ble¢ be datormined and requestad.

25.  The unit abatemant cost caloulation is shown below. The annualized capital cost is
US48.85/kg ODP. The annualized total cost is US$ 28.28/kp ODP.

F.0g
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A SAPITAL COST:

B) RECURAENT INCREMENTAL COSTS:
C} CAPITAL RECOVERY FACTOR:

B 0DS CONSUMPTION:

UNIT ABATMENT COST (WACEH

514 2020068

US$ 1,083,422
US$ 392,806
0.18275

20,000 Kg

UAC - Capital Costs {A x CI/D = {US8/kg. ODFfyear! = $B.65
UAC » Total Costs (A x C + BYD = {US$/ke, ODPfyear] = $28,28

NO 26,

1984 2:15AM #2344 P29
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ANNEX 1: DETAIL OF INVESTMENT {EQUIPMENT}
L REFRIGERATION SYSTEM
&, Equipment

1- Galilao Unit Charge p/134a
{Sea proforma COMP/EST 9870}

Digifill b 150 Ft ' JB$ 36,980
Spanish Display Uss 438
AP Refrigerant Transfer Pump Uss 7.862

2- Freight end Insurance
{DM B,BO0 + 2.8% FOB) . Uss 3,000

3- Adapting existing Galileo
vacuum pumps (4 pumps x US$300
eochi, Estimats Uss 1,200

%- YOKOGAWA Lesk Dotoctors Model H2B-C
Quantity = 4 (see¢ proforma 10/8/94) )
TOTAL CIF BUENOS AIRES Usé 19,334

Subtotal Us#s 68,806

nternati £1. Traini
Technieat Assistance

B- international expert 10 assist In HFC-134s
conversion from implemantation 1o start-up : Us$ 15,000

£- Training of FRIBE La Riojs personnsl during
implementation and start-up. Uss 7,000

7- Start-up of Gallleo and A’Gramkow equipment
{estimetes including lodging, food, end trip sxpenses)

Galiieo technician for 1 week uss 6,000
Subtotal Uss 27,000
Sybnoral Refrigeration (A and 8} USe 85,805
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i POLYURETHANE FOAMING SYSTEM

1+

10-

Irnplanti OMS Polyurethane Foaming System Including:
Cyclopentane tank

Intarmediate tenk

Pramixing system

Cabinat foaming machine with mixing head

Door foaming machine with mixing head

Pratasting oven {2}

Rabuilding foem fixtures for cabinate (9}
Rebullding foem fixtures for doors {15)
Rebuilding foarm plugs (8}

Ventllation and exheust system for cabinst
foaming instalfation

NI 28, 1934 21160M B234 P11

US$425,000
40,000
27,000
30,000

9,000

56,000

Vontilation snd exhaust system for door foaming instatiation 20,000

Benser and safety set for cabinet and door foaming
installation

Assigtance for instalistion and start-up

Freight {4 cont. 40° USY 3,800 each)
Insurance {2.6% FOB + Freight

Subtotal

tnal Co £

Extornal Enginesring Study, Layout development,
araa classitication, safety surveys, municipal
approvel, plant modifications, works control

and monitering, in accordance with budget

Subtotal Foam {A and B}

TOTAL COST OF PROJECT

CONTINGENCIES (16%])

TOTAL CAPITAL COST

- 80,000

60,000

14,180
43,720

U§4803,810

Us¢ 25,000
1154828,910

Us4924,76
Us¢ 138,707

U5$1,063,422

NOTE: Total estimated costs wers made based on current information and does not include
additional costs which may oceur followlng the recommandation made by sefaly experts both by the
supplier company and by tha external consultantis monitoring project progress,

10
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NOTES TO ANNEX 1

1. CHARGE UNITS

Ths proposals of the companies listed below are available in the comprehensiva World Bank
project files:

A’Gramkow (Danmark}
Galileo ($taly)
CEMA (Argentina)

CEMA has provided documentation certificates that justify the renovation of ona of the
Leybold Hergeus chargers that prasently exist in the plant (Also available in the World Bank
FRIEE La Rioja project file).

Conasidoring the confidance that Fribo has In Galilee equipment, and that prasently there is
Galileo equipment that neads to be adapted to R-134a, Fribe has tentatively accepted the
Galileo proposel, :

NOTE: FRIBE is continuing discussions of the gquotea in an effort to nagotiate better prices.

D -134a

The proposals from the companies offering their equipment is aveilabla in the World Bank :
Fribe project file. j

Yokogawa (Japan, Imported from the USA)
Leybold-inficon {Germany)

The Yokogawa equipment has been selacted, due to Its reliability and lower price.

3, _EVACUATION EQUIPMENT AND HELIUM CHARGING

The approval of this item is In the control of the axperts from the funding authorities.
However, the criteria to propose the approval is to extend ths recovery of hellur gases
during the control operation. The proposa! from A'Gramkow Is In the World Bank Fribe
project flles,

oy,

11
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4. _IN

IONAL EXPERT AND TRAINING

The cost of the international refrigeration expert has been reduced by $5000 on the
assumption of reduced international travel expenses dua to implementation of the two Fribe
projects simultaneousty, Treining wilt be done in conjunction with technicians of Galilao,

CEMA, SICOM-TECUMSEH and other parts suppliers.

b. LABORATORY THERMODYNAMIC TESTS

The INTI proposal is available in the World Bank Frihe project file.
ETHA PMENT

Proposals from the main equipment vendors are avallable at the World Bank in tha Bank's
projact files. The complete proposals are available for:

Canon-Crlios {italy)
Hennaecke (Bayer Germany)
OMS (italy}

Tha company Perros (Italy) did not complete the modifications requested by the safety
experts from the World Bank during their visit in August to Argentina, by the due date for
prasentation of this project.

FRIBE will probably chioose the offer from Hennecke {Garmany) because it appears that the
company can provide the best technical assistance in the country after the entry to
produetion, through the group Bayer, who is a major supplier of polyursthane componants.

Capitel cost astimates provided are bésed on the data provided by OMS.

7. EXTEBNAL CONSULTANTS

Proposels from the following firms are available in the World Bank’s r;ro]ect filas:

Especics Verdes y Labranzas, S.A.
Dow Chemical

The quote offered by Dow Chemical has been usad for calculating the capital costs of the
project, and was the lowest cost option offered to FRIBE, Tha reliability of the company is
prized at FRIBE and will faciliate the execution of the project. DOW, in effect, will ba
contracted as an external partner for transfer of technology.

12
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ANNEX 2: BRE ] OF RECURRING INC

INCREMENTAL COST CALCULATION FOR FOAM-TYPE FREEZER

Price of forrmutation of PV systam baged on CFC-11-50% reduced.

PROGUCT WEIGHTED PART US4/KG
Paolyal 160 2.20
CFC-11 17 2,45
isocyanate 150 2.20

Prige par kg of foam: UG82.20/ke

*Part: According to system use documaents,
**Pricas; Polyol-iso0-CFC-11 according 1o purchase orderes enclosed.

QBSERVATION

Actual moldad density: 34Kg/m3
Kgs. per refrigerator: 7 Kg. {cabinst + door}

Price of formulation for PU system basad on cyclopentane: USS2.B8 (see Attachment A, Dow
Chamical offer).

INCREMENTAL COST {AC)

CEC BO% raduced refrigarator = 7 Kg. ‘
Cyclopentang relrigerator = 7.77 Kg. (molded dansity 38!(9;’;113 for dimensional stability)

AC = 7.77Tx 2,88 - 7.70 x 2,20 = US$ 6.97

13
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TOTAL INCREMENTAL COST
AC = ACT + ACZ + AC3 = US4 B.5 per refrigerator

INCREMENTAL COST CALCULATION (AC) FOR REFRIGERANT-TYPE FREEZER

Compressor for B-134a refrigerant {ges Sicom offer in Attachmant ()
ACY = 3047 - 34.08 = US4 2,38

Rafrigerant gas R-134a {see DuPont offer in Attachment Bj
Charge In freazar = 18U gm
ACZ = 0.1B0 Kg x UB$15,60/Kg - 0.180 x US$3.60/Kg = USH$ 2,18

(hanges to capillary and molecular filter ‘

ALS = USSH 1 {estimate which wiil be raviewed), Thie cost per unit takes into account the capillary,
the filter, and soma small heat sxchgnper changes - avaporstor and cmﬁanser The nead for the
latter will be re-evaiusted with the review of the estimate,

14
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Refrigerant Circuit

IMPLEMENTATION TIMETABLE - REFRIGERANT CIRCUIT
QUARTERS 1

Project Approval XXX
Order/Payments/LC XX
Delivery Time

R & D Studics FXEXEXXIKE,

Shipping znd Custots
Assemblage

Test

Pilot Production {100 Units)
Field Test {100 Units}

Sun Production {20% of totaf)
Start Production (100%)

1%

¢

i1

KO TN+ bR

0L
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QUARTERS

Project Approval
Order/Paymenis/LC
Delivery Thne

Test (Country of origin}
Disassembling/Packing
Shippieg and Qustoms
Assemblage

Start-up

Pilot Produchion

Field Test
Adjustrocnts

Start Production

16
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Activity (Quarters)

Project Description

Final Diaft Project

Transmittal of legal docurpent
Project Agpyoval

Finzncial Negotiations

Signing of Documents
Drishursements

Procurzment

Construction - Delivery Time
Engmnesring and Development Studies
Shippiog and Custonss

Instatlatiop and Ture-up

Filot Production sod Field Test
Adjustments

Production Stert-gp/foams stant-up

EXE

Production Start-up/beginning refrigeration €. 100%

hrod

ANNEX 5: SCHEDULE
2 E] i
XK
XX oo X
XXX XXX
xxx
XXX
X
17

XX XXX XXX X
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IECHENOLOGY
The technology chosen by the enterprise for the manufieturs of foamm for refrigerators is based
on cyclopentans as a replacement for CFC 11. This is now & well proven technology in use in

- many countries, The enterprise also considered HCFC 141b but did not pursus this option
beceuse it is & transitional substance and is more expensive (per kg) than cyclopentane.
ENVIRONMENTAL ISSUES
Cyclopentane hes zero ODP and very low GWP and hence conatitutes a long term replacement. - |

The enterprise should confirm with relevant national / local authorities that any relevant
regulstions on VO emissions ars complied with,

The main issue regards safs operation with highly flammable cyclopentans, The equipmant is
propesed to purchase will meet the needs of safe operstion snd external experss will assist.

. Itis noted that the letter of Q:#rance will be obtained from the equipment supplier,

The cost effectiveness is‘wy poar because of the small output of the enterprise compounded by
the fact that the entecprise has already switched to reduced CFC 11.

The capital costs are also very high which result in an extremely high UAC. Howaver, ha{ving
stated these points, there are no real options which would significantly reduce these costs.

IIMEFRAME

This {s well set out and acceptable.
RECOMMENDATION
Approved.

OMFJAd/16/11/94

o
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s .

Country of origlaRGENTINA : i

ProYect title: Elimination of ODP in the production of hausahoid refrigerators at the
FRISE, La Ricja plant located int the Province af La Rioja

Bsctor/sub~sector Dormastic refrigeration
Relationship to country pNorkBank)

Note | This review addresses only the rafrigerant conversion part
_ does not address the part related to the faa;‘a kPlowing agent
Technology i

.« inthis project HFC-134a Is selected as the substituta refrigerant for CFC-12, In domastic

refrigaration HFC-134a'technology Is & proven and accepbabie (nontransitional) tachnology to
raduce CFG-12 consumption.

« The company FRIBE LA RIQJA §.A. doas not have a formal technology transfer partmr

~ magnitude Is nagllglble

-+ The hallum evacuation and charge systam Is not a nacess:ty and must be aiiminatad (e:niy the

Howaever, the company Intends to develop the HFC-134a technology With assistance from :

comprassor, refrigerant and squipment suppliers. Furthermors, provisions for external support !

are presont. Due to theso facts, & successful project implementation can he expected. ‘5
+ Cthar technologies than HFC-134a were considersd {hydrocarbons) but were not selected

because of the lack of commercially available compressers and the developmant state, From the

zaro OOP technologles HFC-134a is one of the most cost effective sclutians.

Environmental meact ' oo !
MFC-134a has an ODP of zero and a GWP of 0.27. For domestlc refﬂgefation a GWP of this ' ‘

Project cost:s _—
Incramantal investments:

halium leak detectors were sliminated after the first review) :

*  The rest of the equipment rﬁquasted is essantial for tha cohversion procass and costs claimed
are reagonable,

+  Costs of {ralning, §6$tiﬂg and external support are reasonable {part of the w&ts dre shared with
FRIBE, 8.A.)

ims‘tmen&a§ oparational costs:
Operational costs are clalmed for one year.

+  Opearational costs are claimed for 35000 units which is the average of the producnozz from “87 to
‘64,

«  Thoe price of HFC-134a is bxgb {‘ES 6 USD) but Is based on demenstrated qzzotations

+  Charge raduction from CFC-12 to HFC-134a Is not taken Into account,

+  USD 1 estimate for capillary / filter / heat exchanger mogifications might be too btgh This item
must be re-evaluated after project implementation as is indicatad In the project pfegesai, .

The UAC value, calculated for the refrigerant part sapa;ateiy amounts ta 38.7 68% which is high

compared to simil a:‘ projects,

s s

Ia&;;i#ament&tk&n timeErame Reasanab§e

Relevance and adequacy of information provided

The project description, together with comments of the World Bank officers, provided sufficiant
information for a Judgment.

Recommuendations Approval provided the heiium equipment is e:iimimted

Janssen M.J.P,,OORG MM338, Eindhoven, The Netherlands, 4-Novernber-1894

Page 4 Cy
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THE MONTREAL PROTOCOL
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER

PROJECT COVER SHEET

COUNTRY:

PROJECT NAME:

SECTORS COVERED:

QDS CONSUMPTION IN
AFFECTED SECTORS:

PROJECT IMPACT:

PROJECT DURATION:
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COST:

INTERMEDIARY FEE:
PROPOSED QDS GRANT:

UNIT ABATEMENT COST:

IMPLEMENTING AGENCY:

COORDINATING NAT. AGENCIES:

BENEFICIARY ENTERPRIGE:

Argentina

Elimination of CFC v two manufacturing plents of domestic
rofrigerators,

Domestic refrigaration

762 tons {1992)

Phase out of annual consumption of 20 tons of CFC-12 and
42 tons of CEC-11 161 tonslyr total ODP ellminetad)

2 years
10 years
Total copitel cost; USE 2,038,850

ineremantal operating eoste: USé BE0,025
UsE 61,170 (besad on 3% Inoremantal capltal cost)

Us¢ 2,859,085 {incremental operating cost ehare 10 be
congiderad in ona year)

Annualized capital ¢ost: US§ 6.35/kg ODP
Annualized total cost: US4 18.05/kg ODP

World Bank

Ozonae Program Office / Natlons! institute of Industilal
Technoiogy

Helamatal 8.A, / Helametal Catarmares 5.A.

MOU 18, 1994 16:50PM H232 P.@2
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PROJECT SUMMARY

. This program will aliminate the use of CFCs in the manufacturing of domestic refrigerators at
the Helamstal, 5.A. plant, located in Lomas del Mirador, Buanos Aires, and at Helametal Catamarca
S8.A,., ingcated in San Farnoando del Valle da Catamarca, Peia, de Ceatamarca, both in the Republic of
Argentina. The CFC-11 used as foaming £gent in the production of insulating foams will ba replazed
with ¢yclopantane, end the CFC-12 used in the refrigeration cireuit will be renlaced with HFC-134s,
It is anticipated that 20 tons of CFC-12 and 42 tons of CFC-11 will be eliminated per year (82 tons
of ODS). The funds required will be used (o retrofit the production linas, the. start-up and tests of

the new meoedels, the training of personnel, and the incremantal aperating coets resulting from the
changeovar for a perlod of 1 year,

COUNTRY BACKGROUND

' The Country Progrem of tha Republic of Argentine for the protection ¢f the ozone layar was
presentad end approved during the Xl meeting of the Executive Committes of the Multilateral Fund
of the Montreal Protoool. This Country Pregram reflects the objoctives of the Govarnment and
industry to reduce the consumption of substances that dapiste the oxone layer, The Progrem
foresess the 1otal elimination of ODS for the vear 2008, befors the date estsbiishad by the Montraal
Protocol and ity ammendments. The reasons for this policy are the snvironmental impact of this
dacision and the restrictons that the globs! agreement will impose on the industrial product that
containg O0S in its production. Argentina has consumed in 1882, the base year for the Country
Program, 1338 tons of CFC-11 end 2408 tons of CFC-12, Due to the grawth in the sectors, we
astimate thst consumption has increased by 7% during 1993, and will incrense en sdditionatl 8%
during 1984, Both subgrances are produced domestically (860 tons of CFC-11 and 772 of CFC-
12}, and are also imported {1048 wnsg of CFC-11 and 1990 of CFC-12).

PROJECT QRJECTIVE

. The obiective of the project is the fast ang complete alimination of the use of
chiorofluorecarbonated compounds in the manufacturing of domastic refrigerators in the plants of
ths company Hetamatal S.A,, located in Buenos Aires, and the company Helamsatal Catamarce S.A.,
lovated in the Provindle de Catamarcs, in the Republic of Argentina, CFC-11 used as 8 foaming
agent in the praduction of polyurethane foams used in thermael insulation will be repleged by
cyciopentane, snd CFC-12 used as & rafrigerant will be replaced by HFC-134& in the domastic
refrigarators, It should be noted thet the company's operation in Catamarcs serves national
industrial policy objectives and any rationslization of the tweo eperetions is not possible within the
Atgentine context. The projact doas not intend to inctesse capacily of the company.

EC ACKGROUND

in 1882, 1441 tons of CFC-12 and 333 tons of HCFC-22 ware consumaed in the
rafrigaration sector in Argentina, in the refrigeration gircuit, This sector ig the latgest consumer of
ODS. inthe refrigaration sector, 440 tons of CFC-12 were consumad in the domastic sector, of
which 190 tons ere ussd in new equipment and 250 tons sre used for servicing aperations, With
respect to the commercial refrigeration sector, the consumption is 688 tons of CFC-12 (68 tons for
new aquipment and 800 tens for serviging operetions) end 333 tons of HCFC-22, Hefrigersted
transport and the {flaats consume 333 tons of CFC-12.

With respect to the foams sector, in 1982 the sector consumed ¢ total of 1275 tons of
CFC-11 and 208 tons of CFC-12 {sacond largest consumer}, of which 322 tons of CFC-11 were
consumed in the production of insulating foams for domestic refrigarators, ard 21 tong for

2
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commercial refriperatars. The production of domastia refrigaratora in 18492, hasad an the Country
Program, was aqudl to 761,000 unitg, This number grew by 7% in 1893, and there is an estimated
growth rate of 8% for the present yaear,

Ths domestic sector produces refrigerators and freezers, 1t Is basically composed of mors
than 22 enterprises, of which 7 control epproximately 72% af the market. Cf these 7 entetprises, 2
are of forpign capitel and the other § are 100% nationsl capltal. Tha principel industrias have

asxpressad tha will to immaediately replace tha CFCs. A part of tham alresdy uge the CFC-raduced D
fosming process, ) Lo

. Somse of the CFCs are produced locally and some are imported. With respect to the
compressors, the local industry provides 30% of the market and the remalning 70% Is imported
“mostly from Brazil, The establlshmant of MERCOSUR {common market of the southern cone) is
leading to increased integration with Brazil, resulting in the import of some components from Brazil.
An unrestricted demend of CFCs in the domestic refrigoration sactor would result in estimetad
consumption of 1170 tons by the yesr 2000, The strategy of the Argeatinien government for the
phase-out of QDS consumption Is clearly set forth in the Country Progrem, which considers the
domestic refrigeration sector to be a priority. The program for reduction and eliminstion of
consumption in the domestic rafrigeration sector establishes tha schedule for the reduction in
consumption of CFCs to bagin after 1998 for foam epplications, after 1996 far refrigeration cirouit
applications, and reaching totel elimination of consumption In the production of new equipment in
the year 2000, The approval of this project by the Mudtilateral Fund undoubtedly wiit contribute 1o

the implemaentation of the plannad strategy and the achisvemant of the objectives of QDS
alimination. -

NT! 8 DUN

. Halametal is one of the 7 anterprises that participate In the sector. 1t is presently working
with CFC-11 reduced joams, end a8 mentionad previously, [t hes two manufacturing plants in
Buenos Aires end Catamarca, each one with » production capacity of 80,000 unlts par yaar, The
entarprise consumed 62 tons of ODS peryaar, in the productlon of 72,0600 units in 1994, The
consolldated Melametal controls 10% of the local market, and also exports to Bolivis, Paraguay, end

Uruguay. The technology used has been developed lecally, but the technology for foams production
uged is from Cannon titaly), Helametai is 100% Argentinian owned.

PROJECT DESCRIPTION

Thig project is designed to replage CFC-11 with cyclopsntans for faa&:s, CFC-12 with HFC-
1344 for rafrigeration cireult refigerent, and eliminate methylane chloride as a ¢leaning agant.

Project implamentigtion, personnet training necossery 10 operate the now technologies, will take 24
months. See Annex 3 for implementation schaedule.

EOAMING SYSTEM

To replace the Bowing agent of tha polyurethans fosms, Halametal has declded to eliminate
the step with a trangition substance, and transform its installations and processes to use
cyclopentane. Presently, Helamats! mixes the CFC-11 with the polyols thiough a lot Gassification
and a mixer with a mechanice! agitator. This mix, ealled component B, Is pumpead to the low-
pressure injactor Cannon C30. Tha components ara re-circulated from the maghine drums 1o the
head, through geer pumps to a pressure of 4 ta G bar. At the tima of injecticn, both flows are
conducted to & mixing chamber, whare mechanical gpitation is used to produce the reaction. Since
the chamber has & censiderable volume, it should be cleanad after the injection progess, which 1s

ety
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dons with methylens chlorids, 8 substance contzolled by the Monteea! Protocol.

. The raplacemaent of CFC-11 for cyciopentane requires the changes listed balow and that are
part of this project: i} a tank for tha bulk reception of cyclopentane thet complies with the safaty
requiranents corresponding combustible Hquids; i) cyciopentans detection Instaliation with sufficlent
sansors and locatad in storage araas as well as work aréas: I} fire extinguishing instaflatien
adapted tor the handling of flammable and explasive substancas; iv) pre-mix squipment for
cyclopantane with polyol adapted for tha use of flammable and axplosive substances; v} change of
the low-pressure injactor for high-pressura injector ebls 10 handla cyclopantana, which eliminates tha
need for methylene chiaride; vij reptacement of the eloctrical heating of the foaming jigs with water
heating: vill each fig will have an injection head with a nitrogen swseping valve and it will be
containod insida a chamber with its own functioning and smergancy vantilation chambar; viill the
“individual figs for doorz will ba modified and en indepandent ventilation aystem added; ix) afi
machinary and installatians shall be explosion proof end grounded; x| ssfety technicians will study
tha requirements for the instaflations before execution of the project and will audit the construction
and the start-up; and xi} the beneficiary will negotiate & comprehoensive technology partnering

agraamant in order te ensure sppropriate technology transfer and assign respansibility for the overall
safaty of tha ingtallation.

. Helametsl's plants each have one injsction machine currently, Thess injection machines
have a single moving injection head which is used slternatively for cabinets and doors. A World
Bank ssfety expert has racommaendead the ingtallation of fixed injection hesds and two injection
machines in sach plant seperately dedicated to injection of doors and cabinets. The sxperts have
taken into account that thesa injection machines must ba confined to a datermined location in the
plent lay-out where ventilation hes to be provided. The project requaests cne maghine for door and

¢cabingt foaming in each Halametal plant, The ald end foaming plant production parametsrs gre
specifisd in annex 2,

REFRIGERATION SYSTEM

. Tha current charging process of CFC-12 consists of the injection in liquid state of the
pressurad liquid {12 bar) after the machine senges the correct pravious vacuurn. The charging
process of HFC«134e is simitar, but the matearisls of the ¢harging machine have to be rasistant to
HFC-1348. At the tima of distconnecting the injection head, there has to be a way of aliminating the
habitual gas purge of the residues in the hosa. The injection hoad necessary for the project has to
comply with this requirement. [t is also pommon that defects will appear during the assembly
process that will require the avacuation of the charged gas. A recovery system for HFC-134a will
be installed for this function. Also, tha lesk detettors should be replaced becauss the current ones
are sensitive to chlorine molecules, The veacuum pumps can bs Lsed efter undergoing an adeguate
clesning provess, The refrigeration circuir should be optimized to use HFC-134a, through the test of
new compressoes, dehydrating filters, and new capiliaries due to the lowaer flow of refrigerant at low
tempsarature. The use of aster-typa oil in the compresors require greater cere In terms of humidity
and cieanlinass. The grostat facility of Iogses in the solderlng raguires a stricter scheme of leak
control, and thereforg helium detactors sre necessary 6§ & previous step to the realization of
vacuums Inh the units. All the refrigerator modals should be tested for compiiance with IRAM 2120,
Parts 1 to 4, national standards that are in offect for Argentina.

Assistance will be naceasary in the refrigaration circuit for; i} the purchage of equipment and
instaliations: i} the sdjustment end redeslan of cur products; i) treinlng of personnef in the new
technologios; iv} triats and fleld testing; and v} for equipping the leboratory for the control of the
new comprassoss and refrigerators. Helametal does not heve a formal technglogy transfer
agreement with any industrialized country domestic refrigerator menufacturer. Howsver, the

4
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proposed project Includes the servicas of an intarnational expert to guids the company 1n tha HFC-
134a conversion process and to interfasé with equipment suppllers {66 Summaery tablas on pages 6
and 7, and Annex 1, for technical assistance and training cost breakdown}.

QR SELECTION A TV Y

For the foaming technology, there are presentiy threa replacemants for insulation In domestic
refrigerators water/HCFC-141h, water/HCFC-22 and -141D blend or HFC-134a and -152a blend,

snd cyclopentana. The first selution is an equecus solution whose tachnology is similer to the one
used now, but it is a transitional subsiancs becpuse HCFC-141b s a wansition substancs, and as
such lg controlled by the Maontreal Pretocel, and the governmeant policy Is to support projfects with
deflnite solutions when feasible. The second solutlon uses blends of foaming gases, requires totally
now aquipment, end Its stert-up Is difficult and troublesome. The third solution, the one proposed In
this project, is cyclopentane technology, which has baen successfully introduced in Europeen
countries, most notebly in Germany. Tha installation of cyclopentane require special considerations
for safety problems due to its lammabllity, but there is considarable experience In Argentina in the
handling and storage of hydrocarbong, since Argentina has a considerable production of
hydrocarbong, used as fusl, including automoblles. This substance is aveilable in the market at a
cost sppraximataly 509% that of HOFC-141b. In addition, theras is exparience in the country in
eporating high-pressure machines for foaming. The supplier of the high-preasure sguipment will
gusrantes the proper technology transfer of cyclopentane to Helametal, $.A. {offering an
“Operational Safety Stetement"), as well s the global guerantes on the safety of instalistion by
sending ssfoty exparts who will sudit the Installation, The safsty sspects and tha involved risks Wéii
be analvzed by the World Bank exparts, who will revise the proposed installations.

. There sre two options for replacement of CFC-12 as a refrigerant: HFC-134a and
hydrocarbons, HFC-134a haz baen selactad for replacement of the CEC-12 refrigerant in domestic
refrigarators because it Is presantly acoepted worldwide, and jts technology has baen devaelopad
thorcughly and has bean introduced commerciaily in many doveloped countrias. There are numerous
suppliars of gas, oils, and components of the clrcuit, and it appears to be 8 unique solution in other
subsectors such as commerciel refrigeration and the automotive industry. There are certain doubts
concarning ite GWP, byt there gre no nearby dates for its imitation. The option of using
hydrocarbong a3 refrigarants has been developed in Germany and units are baing manufactured with
isobutane. [t may eppear to be a promising technology, but it is technology thatis still ina
developmantal stage, and obtaining the sdequeta components for Its operetion ig not easy.

PROJECT TOTAL CAPITAL AND INCREMENTAL COSTS

The total investmant necessary 1o cover the procuremant of the new squipment,
installations, daveiopmant and training costs, detelled in Annax 1, is US$ 2,038,800, for both
plants including 16% contingency. Fer the imported aquipment, three difterent figures ere detelled:
it F.O.8, vaive according to the supplier’'s quotation - copias ate avallable In the Wortd Bank
Helametsl project flle; it C.LF. cost, considering the insurance cost squal 1o 1% of F.O.B., and &
cost of US$ 3,300 per 40-foot container, and USRS 2,500 per 20-f00t container for shipping fae
Burope - Buenos Aires; and iil) Internal transport or shipplng fee, equal to the C.1.F, cost plus intarnal
shinping fees 10 the Installation locatlon. These costs may require adjustmant as required by

Indspendent experts in the course of project implermantation. A prolest cost summary {5 Included
balow.

B, 86
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EQUIPMENT Buenos Airss Plant ) Catamarca Plant
1. Foam $ 633,400 § 833,400
" 2. Refrigeration 114,987 86.018
4. Technicel Assistance 73,000 73.000
6. Technical Assistance 30,000 ' 30,000 !
B. Training - Foams 17,000 17,000
- Refrigeration 20,650 7,800
B. Testing - Foams - 31,200 -
- Refilgoracion 6,600 -
ﬂ 7. Contingenoy {16%) 138,010 128,932
lroraL 1,065,741 873,147 |
E TOTAL BOTH PLANTS R

COST BREAKDOWN

DESCRIPTION COBTS

1. FOAMING:
1,1.  Yesting and ¥raining on safety system {1
teohnicien from suppller, 2 weeks}. 6,000

1.2,  Testing and tralning on infection machings, pre-
mixing unit, and door drum (2 technicians from )
supplier, 2 weeks}, 8,800

1.3.  Fire fighting Ingtruction 2,000

SUBTOTAL FOAMS : 417,000

o

e — -

2. REFRIGERATION SYSTEM:

2.1.  Study by suppliers for assistance In the
davelopment of new retrigeration slreult (2
technictang, 3 1rips, b weeoks}. 7,360

2.2 Intarnatlonal expert, suppliers, and Helametal
wachnicians jointly develop comprahensive HIEC-

134a tachnology training program, ‘ 5,500
2.3.  Testing and training on charger and recovery
machine {1 techniclan, 1 week}. 7,800
“ SUBTOTAL REFRIGERATION SYSTEM $240,660 ﬁ
o Tee e e

[
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TECHNCIAL ASSISTANCE:
COST BREAKDOWN

e —_-
i — =}

DESCRIPTION _ COSTS u
b 1. FOAMING SYSTEM
1.1- Preliminary Safety Siwudy 25,000

1.2- Assistance for assembly and plant start-up (2
technicians, 2 weeksi: suparvision and control of
instatlation during start-up by safety expert (1
teehipician, 1 weekl, 48,000

SUBTOTAL ' $73,000

DESCRIPTION COSTS “

2~ REFRIGERATION SYSTEM

2.1 Imternational axpert revisw of concapt 4,000

2.2-  Assistance for refrigerations systems sngingering,
installation, and start-up {1 technician, 2.5

wooks). : 28,000
SUBTOTAL $30,000

INCREMENTAL OPERATING COSTS

Ths units producad after conversion will be more expensive bacause the use of cyclopantens as @
toamning agent increases the cost of the polyurethana foam by US$ 6.64 per unit produped. In the
refrigaration clrcuit, the new refrigerant, HFC-1345 is mors expensiva than CFC-12, and tha
maodifications to the filters, capitaries, and evaporators mske the domastic refrigeration units mors
expenslve by US$ 6.48 per unit. The total increass in the cost of producing a refrigeration unit with
HFC-134a and cyclopentana is US$ 13.12. The two manufacturing plants produce 72,000 units
per year; theratore, the totel incremental cost is USE 859,025 (NPV gt 10%]. Opaerating cost
astimate will be re-svaluatad on the basls of input price changes. However, the Govermant of
Argenting bas requestad the project to be submitted with operating incremental cost as celculated,
but subject to re-evalustlon once tests and protoypes are complated. it also noted that all approved
incrementsl costs [n projects funded through Warld Bank Montreal Protocol impismantation
operations will be disbursed only against actual expsmditures and that these will have to be verifiable
in eccordance with World Bank disbursement policies. Ses aitachmenis A, B, C, 0, E, end F for
price gquotations includad in tha caleulation. The incremental cost calculation is shown below.

%
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INGREMENT T CAL TION

The elimination of CFC-11 as a foaming agent in polyursthane foams results in the following
changag in operating costs:

Actual Form Composidon:
T Weight X Unit: 8 Kg.
Isocyanate 148p.p. 67% 3.33 kg, US$ 2,17 USE 7.028

Polyol 100p.p. 3B.3% 2.30 kg. USS$ 2.11 US$ 4.853
CFC-11 16p.p. 6.13% 0.37 kg, US$ 2.42 USS 0.885
Total . US812.774

Composltion repiacing CFC-11 for cyclopantane:
Weight x Unit: 8.7 Kg.

(socyanate 144p.p, 58.26% 3.77 kg. US $2.90 US$ 10,93

Polyol 100p.p 399 2.82 kg. USS 2.80 USE 7.598
Cyclopantane  12p.p. 4.68% 0.31 kg. US% 2.87 USS 0,88
Total Ug$ 19.418

Total elimination of CFC-11: U8$19.418 - US$12.774 = US$B6.644

Tha elimination of CFC-12 involves the following changes in operating costs:

Repiecament of CFC-12 compressor for HFC-134a compraessor:
Differenca: U682

Raplacement of CFC-12 for HFC-134s:
Actugl average chargs: 200 grams
CFC12 0.200 kg x US$ 3.50/kg = US$ 0.7

HFC-1340 Q.180 kg x UBS 18/kg = USH 2.88
Differance: USS 2.18

Modification molecular filter:

Current CFC-12: US30.34

HFC-134a; Us40.38

Differance: US$ 0.08

Capillary modification:

{Estimate 1 m. longen

Diftarence: US$ 0.156

Muadification of heal exchangers:
Difference: US$ 1.10

Total alimination CFC-12; USs 6,48
Total par unit: Uss 1312

Total per year {base 1994} 13.12 x 72,000 = US§ 844,928
NPV at {10% discountad): 8§ 859,025

8
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HE P E

L The total capital costs plug tha total operationsl costs (discountad) equal:
2,038,880 + 859,026 = US% 2,897,916
UNIT ABATEMENT COST

i, The unit ehotemant cost of tha projact is equal 1o US$ 19.38/Kg. ODP caloulated as follows:

a} Capital costs: US$ 2,035,890

bl Capital recovery factor, 10% per year, 10 yesr investmant; US$ 0.18275
@) Recurrent inocromental costs, 10% discount rate, 1 year: US4§ 868,028
d} ODE reduction: 62 tons

W.A.C, for capital costs: (AxBHD = US$ B.35 kplyear
U.A.C, for total costy; (AxB+CYD = US$ 18.08 kylvesr

St
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PHQP DQTE G '

The proposed OTF grant requast of US$ 2,959,085 is besed on 100% Argentinian ownarehip of
Helametal §.A., and covers the incramsntal capltat costs, Including a 15% contingsncy, 3%
financial Intarmediary fes, and Incromental oparating costs to ba considarsd In ons year. The
sorresponding 3% tinancial intermadiary fea will also ba determined in one yasr.

10
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ANNEX 1;: PROJECT COST ESTIMATE FOR EACH HELAMETAL PLANT
{Costs reflact Busnos Alres plant, but not nacessarlly Catamares}

Equipment Specification and Cost Broaakdown

Dascription Qty | Unit Cost Tolal Cost USS
Uss
F.O.B. C.LF. CIF + Faas
1. EQUIPMENT PROCUREMENT AND ADJUSTMENT
1. FOAMS SYSTEM
1.1 Feeding and pre-mix group 1 68,800 85,000 77,650

Pra-mix unit "Muiti-Easyfroth TM™
Cannon Efros with chamber

Puts polyol deposlt with exchanger

Fumping group '

Pentane pressurizer group

Ventilation group

Spera parts/packing

1.2 Cabinet injection unit 1] 180,000 | 180,000 187.600

Pumping group with chamber
{reposits group

2 injsction hoads

Connection tubing

Water cooler

Electric panst control

4 nitrogen sweeping valves
Ventilation group

Spare parts/packing

1.3 Rebuiiding of door moulds 6 2,000 12,000 . 12,000

1.4 Cabinet vantilation system 1 85,000 95,000 28,450 99,160

Chamber design and plans

gight ventllaters for ventilation
Grounding

Elactricel panel modifications
Moid adaptation to water hesting
Watsr hesting unit

1.8 Individusi chambsr for cabingt 4 10,000 40,000 43,680
molds
1.7 Door ventilation system 1 30,000 30,000 32,800 33,500

11

i



FROMIOMNIFAX TO:

514 28208068 NI 19, 1994 1QIS6PM H232 P13
Cescription Qiy | Unit Cost . Total Cost US$
uss
F.0.B. CAF, CiF + Foas
Chembser design and plens
Two ventilators tor ventifation
Grounding
Maoditication to slgetrie panels
1.8 Door chamber 1 18,000 18,000 20,680 21,380
1.9 Gas detection system 1 78,000 79,000 B82.290 82,880
18 sensors
4 flow sensors
Conteol panel
System testing
SBoare parts/packing
1.10 Instaliation of piping 1 28,500 28,600 28,500 28,500
Pentane storagefpra-mix unit
Pra-mix unitfinjection machines '
1,11 Cyclopentene storage 1] 10,000] 10090 10080 10,000
Cydlopentane tank
Pumping system
1.12 Fire protection system 1 38,000 38,000 38,000 38,000
Subtotal for Foams System 633,400
2. BEFRIGERATION SYSTEM
Z.1 HFC-134p chargar 1 42,200 42,200 45,122 46,822
2.2 Cver-pressure pump 1 7,480 7,480 7.585 7,568
2.3 Vacuum pumps adjustmant 18 300 5,400 8,400 5,400
2.4 Halogoen datactor 4 5. 700 22,800 26,628 26,228
2.5 Vaouum & laboratory charge unit 1 18,800 186,600 18,268 18,866
2.6 taboratory instruments 1 10.000 10,000 10,000 10,000
Subtotal for Refrigerstion System 114,881

12
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Bescription Qty | Unit Cost Total Cost LSS
Ush
F.Q.B. CAF. CIF + Feas
il. TRAINING
A, FOAMS PLANT
i- Testing and training on safely 5,500
gystam {1 technician from
supplier, 2 waaks}
2- Testing &nd tralning on injection 9,500
machines, pre-mixing unit, and
door drum (2 technigians fram
supplier, 2 weaks)
3- Course on fira fighting 2,000
Subtotal Foams Plant 17,000
B, REFRIGERATION SYSTEM
1~ Study by supplisrs for assistancs 7,350
in tha devalopmant of new .
seftigaration circult {2 technicians,
3 trips, 5 weaks!
2- Internationg! expert, suppliers, 5,600
and Helametal ta¢hniciang Jeintly
develop camprehensive HFG-134a
tochnology training program,
3- Teséﬂg and training on charger 7,800
and recovery machine (2
tachnicians, 1 wesk)
| Subtotel Refrigerstion System | 20,650

13
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Cescription Gty | Unit Cost Total Cost US$
8%
F.0.B. C.LF, CiF + Faas
Hl. TECHNICAL ASSISTANCE
A FOAMS PLANT
1- Praliminary safoty study 25,000
2- Assistancs for assembly and plant 48,000
start-up (2 tachnicians, 2 weeks);
suparvision and control of
instellation during start-up by
safsty expert {1 tachnigian, 1
wook)
Subiotal for foams systems 73,000
Ef TION EM
1- International expert review of concept 4,000
2- Asgsistanca for refeigeration systems 26,000
‘anglnesring, instaliation and start-up {1
tachnician, 2.5 waeks)
Subrotal for Refrigeration Systems 30,000
IV, TESTING AND TRIALS
A. FOAMS PLANT
1- Fosm testing in cabinets, 30 uniis 21,800
per modei, 8 models, total 180
units
2- Foam testing In doors, 30 sets per 3,600
model, 6 models, total 180 gets
3- Follow-up coat for field test, 50 3,000
wnlts irjected with eydlopeatans
foem
4~ Tests of suppliar samples 3,000
Subtotal Foams Plant 31,200

14
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Description Qry | Unit Cost Total Cost US$
Ussé
F.0.8. CAi.F. CIF + Fees
B. REFBIGERATION SYSTEM
1- Follow.up cost for fisld test, 50 3.000
units charged with HFC-1344
2- Cost of refrigaration system 3,600
gvaluation :
Subtata! Rafrigeration System 6,600
e ~man e S

Nota: The following costs were not inchxded in the budget:

#} Adgptation of the pra-haating ovens

i Civit works
iiiy Costa from equipmant movement

vl Any action for parking the cyelopentans truck

v} in the costs of imported equipment, shipping costs wers Included only to the installation sites
vit Servica sguipment for Helamets! Catamarca $.A. or eny of their Authorized Servicing Canters

throughout the country,

15
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SUMMARY
EQUIPMENT Buenos Alres Plant Cutamuarca Flant
1. FOAMS PLANT -
1.1 Pre-mix and feading group 77,860 77,580
1.2 Injection maching for cabinets 187,600 187,800
1.3 Drum system for doors 12,000 12,000
1.4 Ventilation aystem for cebinets 89,150 99,150
1.6 Cabia for cabinet maiding 43,680 43,680
1.8 Door vantllation system 33,800 33,6500
1.7 Drum cabln for doors 21,380 21,380
1.8 Leak detection system 82,980 82,880
1.9 Insatlation of piping 28,600 28,600
1.10 Cy¢lopantane storage 10,080 10,680
1.11 Fire protaction system 38,000 38,000
SUB - TOTAL 633,400 833,400
EQUIPMENT Buanos Alres Plent Catemarcsa Plant

2. REFRIGERATION SYSTEM

2.1 HFC-134a charger 49,822 45,822
2.2 Qvat-prassure pump 7.685 7,565
2.3 Adjustment of vacuum pumps 5400 5,400
2.4 Halogen detoctors 26,228 26,228
2.5 Laboratory vecuum amd charge unit 16,966
2.8 Lsboratory equipment 10,000

§UB - TOTAL 114,981 B5.01%

16
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EQUIPMENT Buenog Alras Plant Catamarca Plant
1- FOAMS 623,400 £33,400
2- REFRIGERATION 114,881 85,016
SUB - TOTAL 748,381 718415
TECHNICAL ASSISTANCE Buonos Alres Plant Coatamuarca Plant
1- FOAM 73,000 73,000
2- REFRIGERATION 30,000 30,000
SUB - TOTAL 103,600 103,600
TRAINING Buanos Afres Plant Catamarce Plant
1- FOAM 17,000 17,000
2« REFRIGERATION 20,850 7,800
SUB-- TOTAL 37,650 ) 24,800
TESTING/DEVELOPMENT Buaiios Aires Plant - Catamarca Plant
1- FOAM 31,200 -
2- REFRIGERATION 8,500 -
SUR - TOTAL 27,700 -
TOTAL PLANTS Buanos Alres Plam Catamarce Plant
1- SUBTOTALS 926,731 844,215
2+ 15% CONTINGENCIES 138,010 126,532
SUR - TOTAL 1,068,741 973,157

TOTAL BOTH PLANTE

2,038,888

17
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ANNEX 2! CURRENT FOAMING PLANT CAPACITIES

PRE&ER‘!’ Pi.ART Cabinst Foaming

Maximum Capacity: 30 kg/min - ona injection haad

‘4 cablnet moulds ganerating production rate of 40 pabinete per hour

PRESENT PLANT - Door Foaming
Production: 40 pairs of door par hour

o
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Country of origiARGENTINA

Project title: Elimination of CFC in two manufacturing plants of domestic refrigerators
(Halametal 5.A. and Helameta! Catamarca 8.A)

Sector/sub-~sectory Daomastic refrigesation
Relationghip to country piiffurknBank)

Nete This review addresses only the refrigerant conversion part
does not addreas the part related to the foam blmri.nq agent

Technoicqy

In this project HFC-134a is selactad as the subststute m!rlgamnt tor CFC-12. Int damwstic
refrigecation MFC~134a tachnology is a proven and acceptable (nontransitional) technology to
raduce CFC-12 consumption.

« The company Helametal S.A. does ret have a formal technology transfer partner. However, the
company intends to develop the HFC-134a technology with assistance from compressoer,
refrigerant and equipment suppllers, Furthermiore, provisions for extemal support are presant,
Due to these facts, 2 successful project implementation can be expacted,

+ Cther technologies than HFC-134a were considered (hydrocarbons) but were not selected
bacause of the lack of commarcially avallable compressors and the developmaent state, From the
zero ODP technologles HFC-134a Is one of the most cost effective solutions,

Environmental impact - '

HFG-134a has an ODP of zero and a GWP of (0,27, For domestic mfngsfatién a GWP of thfs .
magnitude 1s negligible.

Prodect costs
Inerernental Investmants: ' '
»  The aquipment requested Is essential for the conversion ptmm and costs are reasonable.
+ Costs of tralning, testing and technical assistance ara reambie,
!ncremerftai oparational costs:
Operational costs are claimed for one year.
+ Qperational costs are clalmed for 72000 unite which is the actual prcductm
+ The price of HFC-1344 Is high (16.0 USD) bt Is based on demonstrated guotationg
»  Charge retduction from CFC-12 to HFC~134a is not taken Into account '
+  Heat exchangers cast increase of 1.1 USD might be too high {in principls na change In heat

exchanger is required). This item must be re~evaluated after project impiammm:an as Is
Indicated in the project proposal,.

reasonably high compared to other projects (it Is also based on a somewhat optimistic CFG
phaseout value).

Implementatlion timeframe Reasonabla

Relevance and adequacy of information provided ' '
Annax 1 contalns a brezk down and a summary of tha costs. Severai inconsistancles batwaan th@
two lists exist but the total casts reparted are “reasonably equal®, Besides this, some costs tems
ara detailed in the project description. Altogether, quite a canfusing picture. However, In genecal it
can be zoncluded that, after some comments of the World Bank officars, sufficlént infc:‘matton far a
Judgment was present,

Repommendations Approval as proposed

Janssan M.J.P,,OORG MM330, Eindhoven, The Netherlands, 4-November-1994

¥

“The UAC value, caloulated for the refrigeration part separately, amounts te 27.8 USD/kgly whichis -

C:\TEZG\W’B\ARQW&.DQC

Pagae 2

i



-

FROM: OMNIFAX ‘TU= 514 2820068 NOJ 19, 1994 11281PM H232 P.24
T AT MOV 94 29145 ICT PU MARKETING 32 2 7TSS5aus P58 .

The choice of cyclopentane was made after & consideration of other tacknologies. It is & well -

proven and has the best insulation efficiency of the zers ODP, long term, options now svailable.
Tt is & technology which is still iaproving as the chamical suppliers continue davelopment.

Cyclopentans has zero ODP and & very low GWP and thug constinstes a long term solution.
The cnterprise should consider how it will comply with any VOC regulations which apply.

The main lssus refates to the safety handling of highly fixmmable cyclopentane. The enterprise
will negotiate a technology partner agraement to cover safety issues,

- PROJECT COSTS

. ‘The project cost effectivensss is poor because between the two factories four foam lnes are -
proposed for conversion with the output of esch (and heace CFC 11 repia.cmeﬁt) being
‘comparatively low. There is no production enhancement, ‘ -

The basic equip;s:nt chaice is sound. The existing low preasure in;ccuon equipment is mt
capsble of conversion.

Full details of the operating cost caloulation are given and thase are accepted on the understanding
that the actual costs after the first year of operation will be :akeu imo account,

Despite the overall cost effoctivaness being very poor there are no real cost saving measures -

practicable without production rationalisation,
TIMEFBAME

This is acceptable,

RECOMMENDATION

Approved,

GMFJ/kd/16/11/94
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THE MONTREAL PROTOCOL

ON SUBSTANCES THAT DEPLETE THE OZONE LAYER

COUNTRY:
PROJECT TITLE:

SECTORS COVERED:

OD5 CONSUMPTION IN
AFFECTED SECTORS!:

PROJECT IMPACT:

PROJECT DURATION:
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COST:

INTERMEDIARY FEE!

PROPOSED QDS GRANT:
UNIT ABATEMENT CO3T:

IMPLEMENTING AGENCY:

COORDINATING NAT. AGENCIES:

BENEFICIARY ENTERPRISE:

PROJECT COVER SHEET

Argentina

Elimination of QDS {Gzone depleting substances) in the
production of domastic rafrigerators in the FRIBE, §5.A. plant
located in Buenos Alres.

Domastc Refrigeration

762 tong in 1992

Phaseout of the annual consumption of 10 tons of CFC-12
and 27 tons of CFC-11. .

2.5 vaers
10 years

Toisl capital cost: US$ 1,181,268
Incremental oparating cost: US$ 606,042

US#$ 26,440 (based on 3% of incremente! caphtal cost)

U54% 1,822,750 {incremental operating cost share to be
considared in ona yaar)

Annualized capital cost: US$ 5.20/kg QLP
Arnuallzed totel cost: US§ 21.68/kg ODP

Tha World Bank

Ozone Program Office and the Nationa! Institute of Industrial
Technology

FRIBE 5.A.

P.a2
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JEC

1, The project will eliminate the use of CFCs in the manutacturing ot domaestic refrigeratos in
the FRIBE, 8.A. plant, located In the vicinlty of La Tablada, Buenos Aires, in the Republic of
Argentina. The CFC-11 usad as foaming agent in the production of insulating foams will be replaced
with oyclopentans, sind thes CFC-12 used tn the refrigeration circuiv will be repfaced with HFC-134a.
it 13 estimated that 10 tons of CFC-12 and 27 tons of CFC-11 will be sliminatad par year (37 tons
of ODSB). The funds required will be used fo retrofit the production lines, by means of the new

madels, tha training of personnel, and the incremental operating costs resulting from the conversion
for & period of ona year,

E IWE:

2, The objactiva of this project is to eliminate the use of 37 tons annuaily of ozone depleting
substaneas {OD8) including CFC-11 and CEC-12, in the production of domestic refrigarators
manufactured by FRIBE, S.A,

8 C D:

3. In 1892, 1441 tons of CFC-12 and 333 tons of HOFC-22 were consumed in the
refrigeration sector in Argantina, In refrigeration circult applicstions. Thig gector is the largest
zonsumer of DDB. In the refrigeration sector, 440 tons of CFC-12 were consumed in the domastic
sector, of which 180 tona ara used in new equipment and 250 tons are used for serviting
operptions. With respect to the commarcial refrigeration sector, the consumption is 688 tons of
CFC-12 (BB tons for new souipment end 600 tons for serviging aperations) and 333 tons of HCFC-
22. PRefrigerated transport and fleats consume 333 tons of CFC-12,

4, With respeot to the foams sector, in 1982 the sector consumad a totsl of 1276 1ong of
CFC-11 and 200 tons of CFG-12 {second lergest consumar), of which 322 tons of CFC-11 were
consumed in tha production of insulating foams for domestle refrigerators, and 21 tons for
commercial refrigerators. The production of domestic refrigerators in 1882, as indleated in the
Country Program, totalled 761,000 unitg. This aumber grow by 7% In 1993, and thera is 8n
estimatad growth rate of 8% for the prasent yeer,

B. The domestic sector, which produces refrigerators end freezers, is composed of morae than
22 anterprises. 7 of which control approxirmately 72% of the market. Of these 7 entarprises, 2 are
of forsign capital and the other 6 are 100% national cepital. The principal industries have expressed

the will to immediately replace the CFCs. Some of them slready use the reguced-CFC foeming
process. '

g, Some of the CFCs sre praduced locelly and some are Imported. With respsct to
compressors, tha local industry provides 30% of the market and the remaining 70% is Imported
mostly from Brazil, Tha estabiishmant of MERCOSUR (common market of the southern cone

countries} is lsading to grester integration with Brazll, tssuiting In the import of some components
from Brezi.

7. An unrastricted damand of CFCs in the domestic refrigeration sector wouid result in
estimatad consumption of 1170 tons by the year 2000, The strategy of the Argentinian
government for the phase-out of ODE consumption is clesrly sot forth in the Country Program,
which considers the domestic refrigeration sector 10 be a priority. The program for reduction and
glimination of consumption in the domestic refrigaration sactor establishas the schedule for the

2
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raduction in vonsumption of CFCs to beagin after 1985 for foam applications, after 1996 for
refrigaration tircuit applications, end reaching total eimination of consumption In the production of
new units in the year 2000. The approval of this project by the Multiiateral Fund will undoubtedly
contribute to the implementation of the planned strategy and ths achlevmem of the objectivas of
ODS slimination. .

ENTERPRISE BACKGRQUND
8, FRIBE, S.A., is one of the 7 enterprises that lead the sector, [ts present operation utllizes

the reduced CFC-11 technology for foaming applications and CFC-12 for circuit refrigersnt. FRIBE
8.A. is 100% Argantinian, and FRIBE Buenos Aires znd FRIBE La Rioja ara independent of ona
another, FRIBE Buenos Alros has a capacity of 90,0600 units per year. It owns BO% of FRIBE La
Ricjs, & tacility with a similar operation, with a capacity of 72,000 unite per yaar, The two
companies command approximately 10% of the market, targetting tha local market 85 well as the
countries in part of MERCOSUR, It should be noted that the FRIBE La Rioja's operation serves
national industrial policy objectives and any rationalization of the two operations is not possible
within the Argsntine context, FRIBE usas technalogy developed locslly, with the tachnical support
of suppliers of raw materials and companies that manufaciure the equipment used in the facllity,
These are Bayer (Germany], Dow Chemical (USA), Canon-Crios {ltaly), Perros Hmty) Krauss Maffal
{Germany), and Galileo (italy).

DESCRIPTION OF THE PROLIECT

8, The projact congists of tonverting the existing production lines, 'which uss reduced CFC-11
and CFC-12 technology for foaming agent and reftigeration respectively, to permit production with
cyciepentane as foaming agent and HFC-134a as refrigerant, without incraasing cepacity.

10, Prasantly, the refrigeration clreuit plent 15 equippad with a cablnet presssembly line with leak
controls for CFC-12 and two final assembly lines with CFC-12 charging lines {Galilag B 150 F 1 and
Leybold, with leak controls for CFC-12 in fow- and high-pressure refrigerant, by maans of Leybold
leak datectors, There is no squipment for the recavery and recyeling of CFC-12. CFC-12 will be
replaced with HFC-134a in all applications of domestic refrigerators end freezars. The necessary
modifications In the produoct wili inctude changss in the capillary, drying fiitar, and comprassor
suitable for HFC-134a with polyol-astar oil. The change-over will be intraduced gradually in the
production process, with 20% of the line efter approval of the field tests, which will last ona year,
to compiete T00% aftar the third quarter of approval of the field tests (gan the annexed calendar),
The anginearing technglogy of the preduct is FRIBE's own, and the compressers would ba imported
primarily from Brazil {Sicom Lid, Lic, Tecumseh), FRIBE doss not heve 2 formal tachnology transier
agraement with any industriatized country domestic refrigerator manufacturer. Howsver, the
proposed project Ingludes the services of &n intermnationul expert to guide the company In tha HFC-
1348 conversion process {Refar to Annex 1).

1. The projsot scope includes: i} procurement of new machinery and equipment; iij moditying
the presantly used equipment, such ag pumps; iil} redesign of agsembly lines; Iv) redesign of
refrigerator and freszer doors and cahinets: and v) Ingtaliation, supervision, and training for foam
injection systems.

12, The change In equipment in the refrigaration circuit will indlude (i) the adaptation {possible
acquisition] of eharging squipment for HFC-134a, i} the acqulsition of 4 leak detactors for HFC-
134a (Yokogawa or Laybold), and i} the adaptation of existing vacuum pumps. Once the project is
approved, testing will start on the refrigarant and the existing foaming process (5Q% CFC-11) which
yields appropriate comparator matedal due to the similar sonductivity of the propesed fosming

3
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teshnology. The insulation foams sysiem prasently has an installation for sabinst foaming which
consists of (I} one low-prossurs Toaming machine, Viking brand, with 8 maximum capacity of 60
kg/min, 1:1 ratio, {ii} and a cerouset with 9 molds rotating a1t 9 min/turn, resulting in 8 production
capatity of 7800 cabinets/month, considering a shift of 8.5 hours, and a yisld of 0,77, 20 work
days/month, The foaming system for doors, which are assemblad without screws and with an
o;::en*msld "sandwich” {oaming, has a production capacity of 486 freszers/shift, and is designed for
a curing time of 4.5 minutes, and 16 fixed positions in the instellation. The fow-pressure foaming
machine is & Canon Model B 30 RF2, with s maximum capacity of 30 kg/min, 1:1 ratio,

13. The implemeniation of the cyslopentans technology will involve the modification of several
parts of equipment. Included in the project are ventilation devices for each ling {cabinets and doors)
racommended by independant experts under contrest with the World Bank who considerad such
modifications importent in the interest of safety concerns with cyciopentane tachnology in the Fribe
facilities. Also recommanded by these axperts was mold heating through warm water rather than
&1 electric source,

a} First, @ high-pressure injestion machine suitable for the cabinst foaming system. This will
aliminate the use of chiorinated cleaning solvants used in low-prassure machines for clsaning

the injection heads aftar avery shot of camponents. The maximum capaciw of delivery is 60
kglmin, and 1:1 rativ.

b} A system for cabinet foaming designed for cyclopentane will élso be necessary, The
system wih! ingiuda: {i} preheating ovens, (i} loading end unleading machine, ang (i}
injection. Contemplated production characteristics are: 270 sstands of polymerizetion time,
B0 seconds for servicing, 320 seconds for cycle, and 408 parts from the effective
preduction of the Instailetion in 8 hours, and 90% efficiency.

c} The procurament of a high-prassure PU injection machine is required with one injsction
head, to serve the door foaming plant. The maximum capacity of delivery is 40 kg/min, end
1:1 ratho,

gl Anpther modification involves the installation of tha door foaming systam designed ta
work with eyclopentane, capable of injecting sendwlich daors. Contempleted production
charagteristics includa: 220 seconds for polymerization, 50 seconds for sarvicing, 320
seconds for the cycla, and 485 sets from effoctive production of the installation in B hours
with a 90% efficiency.

a) The ventilation and extraction system for the ingtallation of cabinet foaming will require
pabing for closing the molds, tubes, and heads, and 2 ventiletors, one for normal function
and anether on reserveffor smergencies, 20 ren/hr during normal function end 40 ran/hr for
smergencies, for sach cabin,

f} Thea vantilation and extraction system for the installation of doors raquires cabing for the
door foaming aystem, tubes, and injsction head, and two ventilators, one for normal
functioning and enother Tor ernergenaies, 20 ren/hr during normal function and 40 renflr for
emargancios.

g} Adequate sensors and safaties for the cabinet and door foaming installationg witl also be
required,

h A fesding and pre-mix ot raw materials group will be necessery, and it should Include: {i)
sne complate Easy-Froth Multi Unit of closing box and extraction, {ii} one deposit for pure

4
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polyal with heat sxchanger, {iii} two dischargs pumps, {iv) one pressurizing group with
nitrogen for the cyclopantane tanks, and {v] one group of two ventilators and tublng for
20/40 apere parts for the Essy-froth cebin {20 spere parts with normal function and 40 in
ameargancy, 10% LELL.,

i} Finally, assistance for the installation and start-up will inciude asgistance in asgembly and
stert-up, 8 iraining manual, supervision and control of the installetion during the start-up by a
security axpert technician, and a tachnician for the supervision of tha sataties (psriod
sstimated at one weak).

PROJECT IMPLEMENTATION

14, Project Implsmantation, including product line radegign and testing, rearrangement of
assembly lines, instsllation of equipment for foam Injection and refrigarant clroult installation, and
rachinology transter, wil teke piaca over & period of 30 months. The prajact implementation
scheduls 1s includad In Annex 3.

FICATIO LECTION TERNATIVE TECHNOLG

15, The twe options for replacement of CFC-12 as a refrigerant are HFC-1344a and
hydrocarbons, HFC-1342 has besn selected for repiacement of the CFC-12 refrigerant in domestic
refrigerators becauss it is prasently accepted worldwide, and its technology has baen thoroughly
developed and introduced commercially in many developed countriss. There ere aumerous suppliers
of ges, oils, and components of the sircuit, and it appears 10 be 2 vialbe solution In other subsactors
such as commeccial rafrigeration and the automotive industry, There are certsin doubts ¢oncerning
its GWP, but there are no nearby dates for its limitatton. Thae option of using hydrocarbons as
refrigarants has been developed in Germany and units are baing manufactured for lgobutane. It may
gppest to be & promising technofogy, but FRIBE believes its developmant has not been completed,
ang obtaining the adegquste componenis for its operation ¢ not easy.

16, Ire the case of foaming technologies, thore are pregently three replacernants for insulation in
domastic refrigerators: i} water/MCFC-141b; i) water/HCFC-22 and -142b blend or HFC-134a and -
1624 bland; and iii) cyclopentana. The first solution is an squaous solution whose tachnology is
similar to the one used now, but it Is a transitipnal substance because HUFC-141b is a transgition
substance, and ag such I8 controlied by the Mantreal Protocol, and the governmant polley is to
suppart projacts with definite solutions thet are feagible. The second solution uses blends of
toaming gases, requires totally new equipment, snd its start-up iz difficult and troublasome. The
third solution, the one proposad in this project, is cyclopentane technology, which has been
successfully Introduced in Europsen countries, especislly In Garmeny. The ingtaliation of
cyclopsntans taquires spegial considerations for safety problams due to its flammability, but there Is
considecable expetlence in Argenting in the handling and storage of hydrocarbons, singe Argentina
has & ¢onsiderable production of hydrocarbons, used as fusl, ingluding automobiles,

17, Cyclopentane le available in the market at a cost approximately 50% of MCFC-141b. In
addition, there is exparience in the country in opereting high-nressure machines for feaming. The
supphier of the high-pressure squipmant will guarantes the proper tachnology transfer of
cyciopantane 1o FRIBE, 5.A. (offering an "Operations| Safety Statsment”}, as well &8s ths global
gusrantee on the safety of ingtallation by sending ssfety sxperts who will audit the installation, The
safety aspects and the Involved risks will be analyzed per the recommendations of tha World Bank in
ita impismentation of tho proposad instellatlons. Cyclopantane technelogy, with a ODP = Q, is the
most efficient in reiation to it function as an environmentatly neutrsl agent and in relatlon to the
operating costs, although It presents & challange in terms of economic, tachnical, and heslth and
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18.  The proposed project therefore alms to implement & definite solution using a non-
fluorogerbonatad substance, and ensura the possibility of external competitiveness, taking into
pceount that thore are markets that only secept cyclopantana as technotogy.

T TOTAL CAPIT A

19. The total estimated projact cost is US$ 1.79 million, of which incremental capltal costs are
US$ 1.18 milifon, Costs include aquipment costs, technical assistance, training, field tests, and
intarnationsl experis. All costs specific 10 supply and installation of naw tachnology, and which
would otharwise not be incurred if the existing fabrication line could continue to be used, era
considered Inpremental capital costs. The total caplital cost was calculated based on current
information, including OMS litaly} Toaming system. Additional costs may oceur frem g nead to
remodel the plant after determinations by sefety experts (from the aquipmant supplier and the
external consultant that will monitor the implementation of the project).

-

PROJECT COST SUMMARY _
REFRIGERATION SYSTEM

i Equipment US$ 71,000 |
“ Tests and Prototypes 33,700
international Expart, Training and
Technical Assistance 27,000
SUBTOTAL 131,700 ﬁ
FOAM BYSTEM
H Equipment 760,000
[‘ Tests and Prototypes 30,000
External Consuhants 106,480
SUBTOTAL §95,480
REFRIGERATION AND FOAM 1,027,190
CONTINGENCY (15%!) 154,078
TOTAL 1,181,288

NOTE: Includes insurance and Freight

8
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NEREMENTAL BATING COS

20.  The unlts produced after the conversion will be more sxpensive (by approximately $12.5).
The Incrameantal operating costs include the edditional costs of raw materials, and the cost of the
MOre eXpPongive ComMpressors necessary to handle the HFC-134s rafrigerant. The calculation was
mads taking into conslderation a production rate of 54,000 unity.

=5 s T —————— s —
TNCREMENTAL OPERATING COST SUMMARY
Cost Dua to Changeover to HFC-1344 Refrigerant 45.5
Cost for Foam ' 8.97
Total Coat per Unit 12.47
TOTAL INCREMENTAL COST $673,380
NPV {10% discounted} $608,042
S SE s, e
21. Annex 2 containg g eompleta broakdown of tha incremantal cost calculation, The

incremental oparaging costs astimate is bagad on input prices which will be ra-avaluated and
additionsl quuatations sought. The re-evaluation will elso be subjact to the rasults of the final
product and protoype tests. The Govermment of Argentina has requested the profect to be
submitted with operating incremental cost as calculated, subject to re-avaluation once tests and
protoypes are gompletsd, It is noted that sl approved Incremantal gosts in Montreal Protocol
projaots funded through tha World Benk implementetion operations will be cisbursed only againet

against actual expenditures and that these will have to be veriftable in strict accordance with Werld
Bank disbursement policies.

PRQPOSED QTF GRANT

22.  The proposed OTF grant request of USY 1,787,310 is besed on 100% Argentinesn
ownership of FRIBE, §.A., covers the ingremental capltal costs for ona year, and Includas & 15%
contingansy over capital costs. Total project Incremaental capital end Incrementat oparating costs for
the Fribe 8. A, project in Buenos Alres are $1,787,310. :

23, The unit sbatsment cost calculation i3 shown balow, The annuslized cepltal cost is
tS86.20/kg ODP. Tha annuslized totel cost is US$ 21.58/kg ODP.

A) CAPITAL COST: US$ 1,181,268
B) RECURRENT INCREMENTAL COSTS: US$ 606.042
C) CAPITAL RECOVERY FACTOR: 0.16276

D) QDS CONSUMPTION: 37,000 Kg

UNIT ABATMENT COBT (UACH
Usg - Cagital Costs (A x CHD = {USS/kg. QDPivear) = $5.29
UAC - Total Costs A x € + BiD = (UBS/Kg. ODPiveat) = $21.68

i
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ANNEX 1: FRIBE. §.A, - PROJECT COST ESTIMATE

COST BREAKDOWN
Deaceiption Qv Unit Cost Total Cost
uss Us$
i. REFRIGERATION SYSTEM
A, Lauioment
1~ QCalilap charge unit for HFC1344 (so0
proforma COMP/EST 98704
Digifill 8150F1 1 38,980 36,880
Display In Spanish 1 439 438
Refrigarant decant pump RPI 1 7,862 7.852
2- Shipping and insurence 1 S,GOQ 2.000
3- Adaptation of existing Galileo vacuum pumps B . 30{) 2,400
4« Laak detectors (Yokogaws Model HZ25-C, 4 4,833 19,332
proforms 10/8/94)
§- Shipping and insurance 1 1,000 1,800
Subtotal 71,600
B..Begearch snd Development
€- Thormodynamic tests at INT! Leboratorias,
aceording to annexed budget
2 simultanaous equipment tests ($2,900) 10 145 14,500
and § refrigerator modals tests
7~ Field test costs, manufaoturing of prototypes 50 300 15,000
B« Samples to SICOM {Brazil} per test 10 300 3,000
8- Shipping 1 1,200 1,200
Subtotal ' 33,700
C. internatione! Expert, Training & Taghnical
Assistants’
12- Imernational Expert to agsist in HFC-134a 1 16,000 18,000

Conversion from implementation to stert-up.

’
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Description Oy, Unit Cost Total Cost
Uss UsS$
13- Treining of Fribe personnel during 7,000 7,000
impiamantatim and start-up.
13- Start-up of Galiteo and A'Gramkow
aquipment {estimates including lodging, food,
and wrip expenses)
Gslitao tachnician for 1 week 1 5,000 6,000
Subtotel 27.000
Subtotal Retrigarstion {A,B, and C} 131,700
. POLYURETHANE FOAMING BYSTEM
re ta
1- Cyclopentana supply syastem {from barrels)
2- Intermediata tank
3= Premixing system
4. (Cabinet foaming machine with mixing head
5- Door foaming machine with mixing head
Subtotal 383,000
8- Praheating oven 2 20,000 40,000
7- Rebuilding foam fixturas for cabinets 8 3,000 27.000
8- HRsbullding fixtures for doors 15 2,000 80,000
8- Rabullding foam plugs 8 1,000 8,000
10~ Ventilation and extraction system for 1 §86,000 66,000
installation of cabinet foaming '
11- Ventilation and extraction system for 1 20,000 26,000
Instaliation end door foaming
12- Set of gensora and gafaties for installations 1 90,000 20,000
of cabinat and door foaming eguipmant )
13- Assistanca for instalistion and stert-up 1 @0,000 60,000
14- Shipping and Insuranca (5%} 38,000
Sutitotal 377,000
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Description Gty. Linit Cost Totel Cost
Uss$ Uss

8. Research ang Develonment

1~ Tests for foam injpction PU - 1§ 75 106G 7,600
pratotypes of each of the & modais

2- Shipping costs 1 8,000 8,000

3- Thermodynamic tosts at INTI
Laboratories (agcording 1o annexed budget)

Z girmultansous aegquipment teste (2800 and 10 145 14,500
5 refrigerator models

4- Personnsl tralning - Will be o o
provided by technicians from the aquipment
supplier

Subtotal 230,000

€. External Congultants .

5- Enginesring study - setting lay- ‘ 105,480 -

out, arss clagsification, set-up of safety
systems, munigipal approval, modifications
1o the plant, suparvision and control of work,
according 10 budget

Subtotal Foams {AB, and O 896,490

TOTAL COST OF THE PROJECT : 1,027,180
CONTINGENCIES [15%) 184,078
TOTAL CAPITAL COST 1,181,269

Note: The total cost wes estimated based on current information, and it dees not include the
additional sosts that could oocur after daterminstions from the safety experts, from the eguipment
guppler as wall ag tha externsl consultants that will moniter tha progress of the projact.
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NOTES TO ANNEX 1
1. CHARGE UNITS

‘The proposats of the companies isted below are available in the comgrehensive World Bank
project files!

A'Gramkow {Denmark)

Galtilao (italy)
CEMA (Argenting)

CEMA has provided documantation certificates that justify the rencvation of one of tha Laybold
Heraeus chargers thet presently exist in the plant (Also availabls in the World Bank Fribs projest

file).
Considering the confidence that Fribe hes in Galileo equipmant, snd that prasantly thera is

Galilas equipmant thet neads to be adapted to R-134a, Friba has tentetively scceptod the Galileo
proposat.

NOTE: FRIBE is cordinuing discussions of the quatss in an effort to nagotiate Detter prices.
ECTOR ~134

The proposals from the companles offering their squipment is aveiiabla in the World Bank Fribe
project file.

Yokogawa (Japen, imported from the USA)
Leybold-Inficon (Germany]

Tha Yokogawa squipment hog been selected, due to its raliability and lower price,
3, A UIFMENT D UM CHARG
The approval of this itam is in the ¢ontrol of the experts from the funding authority. Howavar,

the criterla 10 proposs the approval is to extend the recovary of hellum gases during the control
operation. Tha proposel from A'Gramkow is in the World Benk Fribe project files.

i1




FROM: OMNEFAY T 314 2820868 NOW 2@y 1994 12748/ H233 P13

4. INTERNATIONAL EXPERT AND TRAINING

~ The cost of the international refrigeration expart has been reduced by $5000 on the assumption
of raduced international travel oxpenses due 1o implemantation of the two Fribe projects
simultansously, Training will ba done in conjunction with techniclans of Galites, CEMA, SICOM-

TECUMSEH and other perte suppliers.
R BY 1C

The INT| proposal is available in the Worid Bank FRIBE prosct file,

§. POLYURETHANE FOQAMS EQUIPMENT

Proposals from the main equipmant vandors sre aveilable at the World Bank in the Bank's projset
filas. The complets proposals ere aveilable for:

Coanon-Crios (Italy}
Hennecks (Bayer Germany)
OMS (ltaly)

The company Parres {itely) did not complete the modificationg requested by the safaty experts
from the World Bank during their visit in August to Argentina, by the due date for presentation
of this project. )

FRIBE $.,A, Busnos Aires will probably choose the offer from Hennecke (Garmany) because it
sppaars that the company can provida the bast tachnical assistance in the country after the
sntry to production, through the group Bayer, who is a maior suppliar of palyurathane
components.,

Caplta! cost estimates provided ere based on the data provided by CMS.

Z. EXTERNAL CONSULTANTS

Proposals from the following firms are availabis in the World Bank’s project files:

Espacios Vardes v Labranzas, 5.A.
Dow Chemioal

The quate offered by Dow Chemical has been ugad for neiculating the capital costs of the
ptoject, and was the lowest cost option offered to FRIBE 8.A. Buanos Aires §.A. The reliobility
of the company is prized at FRIBE S.A. Buenos Alres and will facifiete tha execution of the
project. Dow, in affect, will be sontracted as an extornat partnar for transfor of technology.

12
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ANNEX 2: BREAKDOWN OF RECURKRING INCREMENTAL COSTS

INCREMENTAL COST CALCULATION FOR FOAM-TYPE REFRIGERATOR

Price of farmulation of PV system based on CFC-11-50% reduced,

PRODUCT WEIGHTED PART USS/KG
Polyol 100 2.20
CFC-11 17 2.45
tsocyanate 160 2.20

Price per kg of foam: U8$2.20/kg

*Part; According to system use documents.
**Pricas: Polyollgoc-CFC-11 according 1o purchase orderes encliosad,

DBRSERVATION

Agcturl molded density: 34!(9&1%3
Kgs. per refrigarator: 7 Kg. (cabinet + door)

Price of formulation for PU system based on cyclopentane: US$2.88 {see Attachment A, DOW
Chamical offar). :

INCREMENTAL COST (AC)

CFC BO% roducsd refrigerator = 7 Kg,
Cyclopsntane refrigerator = 7,77 Kg. Imblded density 38Kglm3 for dimansional stabifity}

AC = 7.77 x 2.88-7,70 x 2.20 = US$ 6,97

13




FROMI OMNIFAX TG: 514 2620068 NV 20, 19894 12:480M H233 B8

TOTAL INCREMENTAL COST
AC = AC1 + ACZ + AC3 = US$ 6.5 por freazer
INCREMENTAL COST CALCULATION {AC) FOR REFRIGERANT-TYPE FREEZER

Comgprassor for R-134a refrigerant (see Sicom offer in Attechmeant )
ACY = 30.47 + 34,00 = US§ 2,38

Refrigerant gas R-134a {sea DyPont offer In Attachment B}
Charge in refrigarator « 180 gm
AC2 = 0.180 Kg x US§18.60/Kg - 0.180 x US$3.60/Kg = US4 2.18

Chenges to caplilary sand moleculer filtar

AC3 = US6 1 laatimats which will be reviawed}. This cost per unit tekes into acoount the capillary,
tha fittar, and some small heat exchanger changes - avaporator ang condensar. The nesd for the
latter will ba re-svalueted with the review of the astimate.

14



IMPLEMENTATION CHRONOLOGY (FRIBE)

REFRIGERANTS

e

Trimesters

3

4

10

1§

Froject Approval

Crders/Payments{L.C

Delivery

Reseanch and Development

Shipping and Customs

Agsembly

Tests

Pilot Production {100 units)

Ficld Tests (100 units)

Production Starts (26% total}

Production Starts (H00%)

CAWPS1 2.

i

Triresters

i
i

10

3

Project Approval

Orders/Payment/LC

Delivery

7 mo.

(appron}

Tests {In Furope)

-

Disassembly/Packing

Shipment/Customs

Assembly

Start-up

E Pilat Production

. ﬁ Field Tests

-

§ Adjugiments

Production Stars

e S

I
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A7 NOV | ‘94 @844 ICI PU MARKETING 32 2 7833894 - : p.48

-

The choice of cyclopentans was made after a consideration of other technologies, Irisawell
_proven and hag the best insulation efSiclency of the zero QDP, long term, options now available,
Itisa techn;logy which ig still improving 23 the chemical suppliers contioue development, - |

ENVIRONMENTAL ISSUES

Cy;:lcpmtam has zero ODP and 8 very low GWP and thus conatituses & Jong term solution.

The enterprise should ¢onsider how it will comply with any VOC regulations which apply. - .
The main issue refates to the safiety handling of highly igmmable ﬁygiopenfmm The anterprise
has received & specification / quotation from an experienced supplier of nuitable equipment who
will also give a signed undertaking - operational safety statement - and safecy training to sta®¥’
The purchass of new uﬁjwﬂon equipment is justified since the cucrent low préssure machines

- would not he mkable féx‘ modlﬁcatmm The othar item bduding vsntlaﬁan devices gro also’ i

'l'hsa Qpc.mnng cost calmlation is basically sound snd any reservation w&aciz 1 have will be mavad -
when wtual SOt are zakm into sccount. : ;

The cost eﬁ‘actmness is comparatively poor - high aapixsl and operating costs spread over 2 low
CEC rﬁplwmm tonnage. .

W

'i‘ha. timeframe is ressonabla,
RECOMMENDATION
Approved,

\f""".”

GME]TN/16/11194
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Country of origiARGENTINA

Project title: Elimination of ODS In the production of domestic refrigerators in tha FRIBE,
S.A, piant iccated in Buenos Alres

Ssctor/zub~-sector Domestic refrigeration
Relationship to country puddrkidank)

Note This review addresses only the rafrigerant conversion parct
does not address the part related to the fvam blowing agent
Tachnalogy . ‘
« In this project HFC-134a is selected as the substitute rafrigerant for CFC-12. In domastic
refrigeration MFC-134a technology Is a proven and accaptable (nontransitional) technology to
reduce CFC-12 consumption, '
-+ The company FRIBE 8.A. does not have a formal technology transfer partner. Howsver, the
company intends to develop the HFC-134a technology with asslstance from compressar,
refrigerant and equipment suppliers. Furthermore, provisions for extarnal support are pmssnt.
Due 1o these facts, a succossful project implementation can be expected,
« Other technologies than HFC-134a were considered (hydrocarbons) but wers niot selected
because of the lack of commaercially available compressers and thae developmant state, From the
2ero QDP technologies HFC-134a is one of the most cost effactive solutions,

Environmental impact | )
HFC-134a has an QDP of zero and a GWP of 0.27. For domastic refngeraﬂqn a QWP of this
magm:ude is negligible.

Project casts

Incremental investments:

+  The hellum svacuation and charge Systam is not o umss:ty and must be o!iminatad {only tha
helium feak detectors were eliminated aftar the first review) .

+  The rest of the aquipment requas%od Is essantial for the sonvarsion procass and costs ar
reaashabla,

+  Costs of tralning, testing and onama! support are raasonable.
incremental aperational costs:
= Qperational costs are claimed for onas year,
«  Opsrational costs ars claimed for 84000 units which s the sctual preduction,
v The price of HFC~134a is high (15.8 USD) but Is based on demonstrated quatations
+  Charge reduction from CFC-12 to HFC-134a [s not taken into ascount.
»  USD 1 estimate for caplllary / filter / heat exchanger modifications might be too Ngh This e
must be re-evaluated after project implamentation as is indicatad in the project propesal.
The UAC value, caloulated for the refrigeration part separately, amounts to 33 USDV/kgly which Is
. raasonably high comparad to other preojects,

Implemantation t:imeﬁrame Reasonable

Relevance and adequacy ¢f information provided

The project description, together with comments of the Wodé Bank officars, providad suffi cient
Information for a judgment,

Recommendations - Approval provided the hellum squipment s eliminated,

Janssen M.J.P..OORG MM338, Eindhoven, The Natherlands, 4-November-1954

Page 3
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ATTACHMENT A

Dow Plar Nicos "

Bucnay Aires, 08 da Agosto ds 19%4
Sres.,
iribe
Av, Chiclana y Cartite
{1766) Tabladn

Ate:  Ing. A, Tavarozai CC: Ing It Peralta
Ref: E&Max&ﬁlm,ﬁﬂﬂmw | ansndly en eiclo pentang |

A continuseidy le detallamos los preuios de una formulacion de ciclo pautano segun datos
ebtenidos por difsrentss organigines:

ROBUCIO * PARTES” ’ 3 AR
Polict 100 290
C. Pontano 12 2,712
Isetienaty 144 2.90

Precio nor e sspung = 2,86 USikg

*Partes: segin hoja do voo da nuestro sistema DSD 172.01 (adjunta)
mkPrecios: - Poliol & Isocionato segan estimacion dada por I Compalila,
- Cicle Pantano; pag. 10 Protocole de Montreal Jui'94 (adjanto)
(2.25 USfhig Fob + (.15 Us/kg fleto + 1335 nacionalizacidn)

ORSERYACION:

Debanios sonsiderar que vor razones e cstabilidad dintonsions!, la densidad moldeadn sclunl do 34

Ku/n3 so incrementa & 28 Kp/n3. Por lo tente Ia cantidad do Kgs por holaders se increments en
wn 1%,

Eje: heladera CFC 5S¢ 4 =5k
heladors C, Pentrueg = 85.6kg

Previo totalt 5.6 kpfhela ara x 2,58 USlkg ~ 16.12 US

Eu solacida st HCFC 1415, of precio quo hemas rocibido de DI Atachoin op do 3,25 USfkg costo y
Nete & Jo que huy quo swirrk of rocargo erspcalario o 7.5 % y la estadistion del 10%.
La posicion NAD [ ex = 2" 0 40 5i¢

Dotz ez importanfe acticar qua ¢ precio del sistona wencionade anteriormente &5 un pigelo

ostimado ya quo como Ud comprendsrd, la ley de ofertx y domnuda sord fa que finalmests
dutermine el presio.

*

Atomnnnta,

et BT aim;

~

e oI e A4 T

Lo 4 e e s T
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THE MONTREAL PROTOCOL
ON SUBSTANCES THAT DEPLETE THE OZONE LAYER

PROJECT COVER SHEET
COUNTRY: Argenting
FROJECT NAME: Elimination of CFC in the domestic refrigeretor manufacturing
plant of MGLEAN in Argenting.
SECTORS COVERED: Domestie refrigeration

ODS CONSUMPTION IN
AFFECTED SECTORS:

PROJECT IMPACT:
PROJECT DURATION:
PROJECT ECONOMIC LIFE:

TOTAL FROJECT COST:

INTERMEDIARY FEE:

PROPOSED QDE GRANT:

UNIT ABATEMENT COST:

IMPLEMENTING AGENCY:

COORDINATING NAT. AGENCIES:

BENEFICIARY ENTERPRISE:

787 tons (1982}

Phase out of 74 tons of ODS,
2 yoars

10 yoars

Total capitel cost; US% 1,116,080
incremental operating costs: US¢ 1,291,000

US4 33,480 tbased on 3% incremental capital cost)

Uss 2,440,870 (incremental operating cost shere to be
considered in one year}

Annuaiizad capltal cost: US$ 2.6/kg ODP
Annyal incremental cost: US§ 18.9/kg QDP

World Bank

Ozono Program Qffice 7 National institute of indugtrial
Technology

MeLEAN, 8.ALC.LA,

p'BQ
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PROJECT SUMMARY

1. This program will eliminate the use of CFCs in tha manufacturing of domastic refrigerators at
the McLEAN 8.A.LC.LA, piant, located in Hasdo, Buenos Aires, Republic of Arganting. The CFC-11
used as foaming agent in the production of insulating foams will be repiaced with cyclopantana, and
the CFC-12 usad in ths refrigeration cirouit will be replaced with HFC-1344a. [t is anticipated thet 20
tons of CFC-12 and 54 tons of CFC-17 will be eliminatad par year [74 tons of ODSE The funds
raquired will be ussd 1o retrofit the production lines, the start-up and tests of the new madsls, ths

training of personnel, and the incremental operating costs rasyhing from the ratrofit for 8 period of 1
yaar,

GENER, ROU

2 The Country Program of the Republic of Argenting for the protaction of the orong layer was
prasented and approved during the X! meating of the Executive Commities of the Multiiateral Fund
of tha Montres! Protacol. This Country Program reflects the objectives of the Governmant and
industry to raduce the consumption of substencas that deplets the ozone layer, The Program
forazeaes the total elimination of QDS for the yesr 2006, befora the date esteblished by the Montreal
Protocol end its amendments. The raasons for this policy are the environmaental impact of this
decision and the restrictions that the global agreement will Impose on the industrisl product thar
containg QDS In its production. Argentina has consumed in 1982, the base vear for the Country
Program, 1,338 tons of CFC-11 and 2,408 tons of CFC-12. Due to the growth In the sactors, we
estimegte that consumpiion has increased by 7% during 1283, and wiit Increase an additional 6%
during 1894, Both substances ere produced domestically (660 tons of CFC-11 and 772 o1 CFC- -
12}, and are also Imported {1,048 tons of CFC-11 end 1,980 of CFC-12).

PROJECT OBJECTIVE

3. The objective of the project is tha fast and complate slimination of the uss of
chlorofluorocarbonated compounds In the manufacturing of domestic refrigerators in the MoLEAN
S.ALC LA, plant, iccated in the Busnos Alres Provines of the Republic of Argenting, CEC-11 used
as & foaming egent in the production of polyurethane foams used in tharma! insulation will be
replaced by cyclopentane, and CFC-12 used as a refrigerant will be replaced by HFC-1344 In the
domastic refrigerators,

BECTOR BACKGROUND
4, in 1892, 1441 tons of CFC-12 and 333 tons of HCFC.22 wera consumed in the

rafrigeration sector in Argenting, in refrigeration circuit applications. This sector is tha lamgest
consumer of ODS, In the refrigeration sector, 440 tons of CFC-12 were consumed in the domestic
sacror, of which 190 tons are used in naw equinment and 250 tong ere used for servicing
oparationg. With respect to the commaercial refrigeration sector, the consumption is 888 tons of
CFC-12 (B8 tons for new equipment and 800 tons for servicing operations) snd 333 tons of HCFC-
22, Refrigerated transport &nd fleets consume 333 tons of CFC-12,

8, With respact 10 the foams sector, in 1932 the sector consumed & tota of 12786 tons of
LEC-11 and 2009 tons of CFC-12 {second largest consumer), of which 822 tons of CFC-11 ware
consumad in the production of insulating foaems for domestic refrigerators, and 21 tons for
cormmercial refrigerators. The production of domestic refrigorators in 1982, as Indicetad in the
Country Program, totalled 781,000 units. This number grew by 7% in 18383, and there is an
astimated growth rate of 6% for the present year.

NOU 12, 1994 7143PM H23
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8. Tha demestic sactor, which produces refrdgerators and froazers, is composed of morse than
22 enterprizses. 7 of which control approximately 72% of the merket. Of thess 7 enterprises, 2 ara

of forelgn capital and the other 6 are 100% nstlenal capitel, The principat industrias have expréssed
the will to immediately reptacs the CFCs. Some of them already use the reduced-CFC foaming
process, .

7. Soma of the CFCs are produced iocally and some are imported. With respact to
compressors, the jocal industry provides 30% of the market and the remalning 70% is importad
mosatly from Brazil. The astabiishment of MERCOSUR (common market of the sauthern cone

countries] is tesding to greater integration with Brazil, resulting in the lmport of some camponents
from Brazil.

g, An untastricted demand of CFCs in the demestic refrigeration sector would result In
estimated consumption of 1170 tons by the year 2Q00. The strategy of the Argentinian
govarnment for the phase-out of QDS consumption is dearly gat forth In the Country Program,
whigh considars the domestic refrigeration sector to be a priority, The program for raduction and
elimination of consumption in the domestic refrigeration sector establishes tha schedude for the
reduction: in consumption of CFCs to bagln after 1938 for feam applications, after 1996 for
relrigeration circuit applications, and reaching total gliminetion of consumption in the production of
faw units In the year 2000. The approval of this project by the Multilataral Fund will undoubtadiy
gcontribute to the implemantation of tha planned strategy and the achisvemant of the oblsctives of
QDS alimination.

ENTERFRISE BACKGROUND

8, Mac Lean 8.A.1.C.1.A. iz ona of the 7 entarprises mentioned in pare. 6 that play s significent
role In the refrigeration sector. The company has recently installed a completely automated plant
with the latest technology, sdepted by lts own enginaering department. The snterprise also
produces other domestic products, such as washing mechines and dish washerz. The pressnt
corapany situstion Is as follows:

Annuel ODS oonsumption: 74 tons

Instalied capacity; 250,000 units

Actual production: 110,000 units

Sector participation: 13%

Product market: Local and foreign: Balivia, Paraguay and Uruguay

QOrigin of technology: Part of the technology was daveloped Jocally and adapted to

the plant. The imported technology is from Rigo {italy], Crios
Cannon {italy), Olmas (Switzeriund), Gema {Switzerlandj, and
Durr (Germanyl.

Entarprise ownarship: 100% Argentinesn

B.a85
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ERQJECT DESCRIPTION

10. This project is designad to convert the existing CFC-11 technology with oy¢lopentane for
foaming applications, to convert the CFC-12 refrigaration ¢lreult to HFC-1344, and te sliminate
methylene chioride as s cleaning agent. The development of these technologies and the personnal
training necessery to opérets the new teohnologies has been programmed over a 24 month perlod of
tima. The anterprise has alraady initizted the procuremant and installation of equipment for the
toams section, teking into account the need for convarsion,

11. Tha utliizetion of HFC-134a requires the redesign of all products to accommaodate tho
frigorifia circuits according to the tharmodynsmiz conditions of the new refrigerant, and keeping the
seme energy efficlency as with tha CFC-12 system. It is also necessary to modify aystems for
dehydration, charging, and refrigerant leak dataction, to renavate any other equipment affected by
this procass, end addrass ascosiated Isaues related to training of personnel. An HFC-184a recovery
Installation is also pert of the design of the project. The leak detactors must be replaced bacsuse
the pregent ones are eensitive to shlorine molecules. Includad also is a conversion of the vacuum
pumps. The refrigeration circult has to ba optimized to use MHFC.134a through testing of new
compreasors, dehydrating fiiters, and now cepitlaries due 1o the lower fiow of refrigerant at » low
tamperaturs. The inareased tendency for leskago with HFC-134a requires ths incotporstion of
hellum detectors to serve an initial leak detection function previous to the realization of a vacuum In
tha units, All the refrigaretor models must be tested according to the IRAM 2120, Parts 1 10 4,
aational standards.,

12, includad in this project are: i} machinery for charging operations; i) ddiustment and redesign
of the refrigeration circuit; ill) personnal training in the new tachnolicgies; ivl tials and tests; v}
laboratory aqulpment adequate for the new refrigeratora, Annex 1, Section I details the
refrigergtion systam equipment included for Incremental cogt funding.

13.  The replacemant of CFC-11 with syclopsntane renuires the change in low-pressure
polyurathene injaction systams for high-pressure systems, and Incdludes storege and mixing facilities
that ars adaptad to the explosive conditions of cyclopentans as detalled belew: i} & tank for the
bulk reneption of cyclopentane that compliss with tha safoty requiramants corresponding to
combustible liqulds! i} a cyclopentane detection installetion with sufficlent sensors that are located
in storage asreas as wall as work areas; jii) pre-mix equipmoent for eyclopantene with polyol edapted
for tha use of flammable and explosive substances; Ivi change of the lew-presgura injectors for high-
pressurs injectors able to handle cyclopentans, and which gliminate the nead for mathylena chloride;
v} Injection head with a nitrogan sweeping valve which will be housed inside a chamber Instatled
with appropriste ventilation for normal operation as well ss an emergangy vantllation system; vi) all
machinary and Insteliations shali be explosion proof snd groundad; vill sefety technicigns will study
tha raguirements for the installstlons befors execution of the project and will audit the conatruotion
and the start-up; vill} training courses for ail pergonnal involved; ix) the beneficlary wiil nagotiste &
comprehensive tachnology partnaring agreamant in order to ensure gppropriata technology transfer
and assign responsibllity for the overall safety of the installation. Annex 1, Section | detalls the
foaming eglpment indluced for incremental cost funding.

SUSTIFICATION FOR SELECTION O CHNO

14. In the case of fpaming technologles, there are presently three repiacements for inaulation in
domestic rafrigerators: |) water/MHCFC-141b; il) water/HCFC-22 and -142b blend or HFC-134a and -
182a blend; and iil} cyclopentane. The first solution is an agueous solution whose technology s
similar to the one used now, but it is a transitional subsience because HCFG-141D is a rransition
subgtance, and as such I3 controllad by the Montreal Protacol, and the governmant poligy is 1o

4
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support projects with dafinite solutions that are feasitde. Tha second solution uses blands of
foaming gases. requires totally new equipment, and its start-up Is difficult and troublesoms. The
third golution, the ane proposed in this projact, I8 cyclopantane technology, which has been
successiully introduced in Burapean countries, especially in Germany. The Ingtallation of
cyclopentans requires spacial considerations {or safety problems due to its flarnmability, but thera is
considerable experiance in Argentina in the handling and storage of hydrocarbons, since Argantina
has & considerabie production of hydrocarbons, used &s fuel, including automobitas, This subsztance
is aveilable in the market at a cost approxmately B0% of HCFC-141b, In addition, thers I8
oxperience in the country in oparating high-pressure mechines for foaming. The supplier of the high-
pressure squipment will guarantes the proper technology wansfer of cyclopentane 1o Mclaan
(offering an "Operstional Sefety Statement”l, as well as the global guarantes on the safety of
Ingtaliation by sending safety experts who will sudit the installation. The safety aspects and the
involved rigks wili be analyzed by the World Bank exports.

18, The company’s choice of ¢cyclopentane tachnology provider was based on quotss recelved
from Hennecks, OMS, Elastogran, Perros, and Cannon. Copiss of caomplate quates sre avsilable in
the World Bank's projact files. The “foams plant” equipment cost breakdown is summarized in the
firat page of Annex 1 which details project costs.

i6. There are two options for replecement of CFC-12 8% a refrigerant: HFC-1344 and
hydraparbons. HFC-134a has boen selacted for replacemaent of the CFC-12 refrigerant in domestic
rafrigarators because it is presently accaptad worldwidé, and its technology has been developad
thoroughly and has been intreduced commercially in many developed countriss. There are numerous
suppliers of gas, olis, and components of the clecuit, and it appsars to be a uniqus solution In other -
subssctors such as commercial refrigeration and the automative industry, There are certain doubts
soncerning ity GWP, hut there are no nearby dates for its imitation. The option of using
hwydrocarbons as refrigeranta have bsen deveipped by Garmany and units are baing manufactured for
lsobutane, It may appear to be a promising technology, but its development has not been
completed, and obtalning the adequate componaents for its opsaration is not sasy. McLEAN does not
have o formal technology transfer agresmont with eny industrislized country domastic tefrigeration
company., Howaver. tha proposed project includes the services of an international expart 1o gulde
tha company In tha HFC-134a conversion process {Refer ta Annex 1),

J ITAL AND INCREMENTAL ¢

17. The total investment necessary to cover the procurement of the naw equipment,
instaillations, developmant end training costs, is detsiled in Annex 1, Imported aguipment prices
have been quotsd FOB, end then the insurance cost, the shipping fes from the port of origin -
Buenos Alres, and the intarnal shipping fee to the instaliation site have been included. The foams
systam is of greater capacity than the currantly functioning systsm. Therefore, the funding
requastad for for this equipmant have bean adjusted in proportion to the instalied capacity of the
plant. These costs could change If safety experts reviewing the technical de¢umentation belleve
further changes are nacessary to mesat acceptable standards. An emount squst to 15% of the total
budgeat is Included to cover contingencies that may arise due 10 the extensive and slgnificant
changes 16 be Introduced.

P.g7
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EGLIPMENT uss "
1, Foaming 689,000 I
2. Refrigeration . 112,100 H
3, Inmternatonsl Expert & Technical Assistance 85,000
4. Training 21,000
5. Trlals and tests §3,500
| 8. Contingencies 156%
1,116,080

CRE Ti

18. The incramental operating costs estimate is basad on input prices which, as noted in para.
20 below, are subject 10 re-evaluation. Heat exchanger modifications will also be subject to
verlfication. The ra-avaluation will slso take into consideration resuits of final product and prototype
tests, Tha Gevernment of Argenting has elso requested the project w he submitted with eperating
cosis a8 calculated, bur subject to re-evalustion on the basis of input price changes and finei 1ests
and prototypes. It is also noted thet all approvad incremantal cogis in projects funded through
World Bank Montregt Protosol imnplemaonation operations wlil ba disbursed only sgainst actual
expanditires and thase will have to be verifiable in strict accordancs with World Bank disbursement

guidelinas. Attachment B Is a quotstion varifying the price quoted for HFC-134a by Fric Industriss
Argantinas S.A.

18, The slimination of CFC-11 as a foaming sgent In polyurathane foame resultz in the following
changes in oparating costa:

Actual Foem Composgition:
Weight x Unlt: B.E7B Kg.
lsooyanute B7% 3.73 kg. US$ 2,11 Us$ 7.88%

Polyol 21% 1.17 kg, USE 2.1 Uss 2.473
CFC-11 12% 0.660 kg. US$ 2.845 LSS 1.804
Totel UG 12.262

Compesition replacing CFC-11 for cyclopentane:
Waight x Units 6.7 Kg.
Isocyenate B8.26% 3.77 kg, USS 2,80 US$ 10.83

Polyol 39% 2.62kg. USE 2.90 UBs 7.588
Cyolopentsne  4.68% 0.689 kg. US$ 3.35 US$1.038
Total UsSs 19.569

20,  Tha cost of isocyanats is quoted by DOW chemical and can be varified in Attachment A,
Bafore projact Implementation, new guotations wiil be requested end, in the case of isocyanate,
tests will be conducted to apply the currantly used isotyanata formulation In the new foaming
operation, it is acknowladgad that the foam density increase with the new technology In the order

of 20.5% is not in line with other domestic refrigeration projects submitisd by the Goveroment of
Argentina.
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21.

TOT

22.

23,

Total eilmination of CFC-31Y: 10.568 . 12.282 = USS 7.307

The slimination of CFC-12 involives the following changes in aparating costs:

Replacament of CFC-12 compressor for HFC-1348 compressor:
Diffarance; US%$3

Replacemaent of CFC-12 for MFC-134a:

Actual avarage charge: 170 grams

CFC-12 0.170 kg x UB$ 3.60/kg = US$ 0,685
HFC-134a 0.153 kg x USS 18/kg = USE 2.4
Differance: US4 1.855

Modification mojecular filter:
Differance: US§ 0.08

Capillary modification:
Difference: US$ 0.16

Modification of heat exchangers:
Difference: US$ 1.10

Total elimination CFC-12: Uss¢ 6.608

Total per unit: 8§ 12.912

Total per year (buse 1894): 12.912 x 110,000 = US$ 1,420,100
NPV st 10%: UsS$ 1,291,000

T PROJECT

The tota! capitel costs phis the total aperationat costs {discounted) equal:
1,116,090 + 1,291,000 = US$ 2,407,090

The unit abatement cost of the project is equal to US$ 19.9/kg. The deteiled costs are:
a) Capital costs: UB$ 1,116,090
b) Cepital racovery fector, 10% per vear, 10 vear investment: US5 0.18278
¢} Recurrent incremaental costs, 10% discount rate, 1 year: US$§ 1,291,000
df ODS reduction: 74 tons

U.A.C. for capital costa: (AxBHD = UB$H 2,45 kglvear
U.A.C, far totel costs: (AxB+CYD = USH 19.80 kglvear

vt
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PROJECT EINANC

74,  McLEAN requires e grant from the Multifateral Fund of the Montreal Protocol equal to:
Uss 2,407.076.
25, The World Bank, jointly with the National Institute of Industriel Technoiogv will supervise the
implementation of the project,
IMPLEMENTATION TIMETABLE

See next page

PROJECT IMPACT
28,

This profact will eliminate the use of 74 tons of CFCs in the firgt year of its implamantation,
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ANNEX 1: CAPITAL COST BREAKDOWN

DESCRIPTION TOTAL COST
. CYCLOPENTANE SYSTEM
1, Implanti OMS Folyurethane Foaming System, Including: 42%,000
Cyclopantans tank
intermediate tank
Premixing system
Cablnet foaming machine with mixing head
. Door foaming machins with mixing head
2. Prehesting oven {2} 40,000
3. Rebuliding foam fixwures for cabinats {9) 27,000
4. Rabuliding foam fixtures for doors {15} 30,000
5. Rabuliding foam plugs [B) 8,000
8. Ventilstion and exhaust system fort gabinet foaming 55,000
ingteliation
7. Vantilation and axhaugt system for dosr foaming instaliation 20,000
8. Sensor and safety set for eabinat and door foaming 80,000
instaliation
8. Antlstatic floor 3,000
SUBTOTAL 888,000

Note: Teking into account that the machine being purchased hes & capacity of 1000 units sach 8.5
hours and the current capacity is 270 units every B hours, tha capital to request from the Fund was

zalculated using the following formuia:

12/11 = {Q2/CQ1)axp0.6

where | = investmant and Q = capacity, resulting in

12=2121

The formula smployed in this celeulstion is widely used in the engineering community to sstimate
unknown investment costs on the genorelly accepted assiumption that Investments are not directly

propottionatl to capacities.

12
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DESCRIPTION TOTAL COST

il. REFRIGERATION SYSTEM

HFC-134a eharger 43,000
Over-prassurs pump 7,500
Adjustment of vacuum pumps {8 total) 1,800
Halogsn detector {4 total) 5,700
Vaouum and chargs unit for laboratory 17,000
Laboratory instrumams 10,000
insurance, trangportation, ghipping fae 10,000

SUBTOTAL REFRIGERATION SYBTEM

13
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ANNEX 2: TRAINING COST BREAKDOWN

DESCRIPTION CoOsT

1. FOAMS PLANT . :
Testing and training on safety system {1 5,500
tachniclen from supplier, 2 weeks)

Testing and waining on Injection machinas, 8,600

pre-mixing unit, and door drum {2 technicians
from suppiler, 2 woeks)

Safety course for plant personnal 2,000
SUBTOTAL FOAMS PLANT 17.000
2. REFRIGERATION SYSTEM
Testing and training on charger and recovery . 4000
maching {1 technician, 1 waak]
SUBYOTAL REFRIGERATION SYSTEM 4000
TECHNICAL ASSISTANCE:
COST BREAKDOWN
DESCRIFTION CO5TS
1. FOAMS PLANT
1.1 Pravious safely study 25,000

1.2 Assigtance in assembly and stert-up in
plant {2 techniciang, 2 weeksl. Supervislon
and control of installetion during start-up by .
salaty expert {1 tachnictan, T week), 50,000

2. REFRIGERATION SYSTEM
2.1 international Expert 1o assist with HFC-
134¢ convarsion, 20,G00

SUBTOTAL $5,000

14
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TRIALS AND TESTS:
COST BREAKDOWN

514 2820068
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DESCRIPTION

COSTS

1. FOAMS PLANT
Foam tasting In 180 cabinats {22 modals)

2. REFRIGERATION SYSTEM
Costs of follow-up of Fisld Test for 60 units
charged with HFC-134a

3. TRIALS ACCORDING TO IRAM BTANDARD
INTI Laboratories, 1 trisl par model, 22 trials

18,000

3,800

31,900

SUBTOTAL

§3,800

15
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DESCRIPTION uss
EQGLHPMENT
1- FOAMS 689,000
2. REFRIGERATION 112,100
SUBTOTAL #01,100
INTERNATIONAL EXPERT
& TECH. ASSISTANCE 95,000
TRAINING
1- FOAMS 17,000
2. REFRIGERATION 4,000
SUBTOTAL 21,000
TRIALS AND TESTS 53,500
TOTAL 870,600
CONTINGENCIES [15%) 145,500
TOTAL 1,118,180

16
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Country of origLARGENTINA

Project title: Ellmination of CAC In the domestic rafrigerater manufacturing phrzt of
McLE.AN

Sector/sub=sector Domastic refrigeration
Relationship te country prdorkhBanig

FROMIOMNIFAR TO: 334 2020068 NOM 19, 1994 7:49PM  H23t

P20

Note This review addressas only the refrigerant conversion part
cdoes not address the part related te t:ha Loan blm.rinq agent

'Te¢haclagy

In this praject HFC~134a is selected as the substitute refrigarant for CFCAZ In domastic -

refrigaration HFC-134a tachnology Is a proven and ac&eptubfe (mnmnsmami} taahnalagy to

reduce CFC-12 censumption.

= The company McLEAN doas not have a formal technology transfor partner. Howevst, the
company intands to develop the HFC-134a technology with assistance from compressaor,
refrigerant and equipment suppilers. Furthermora, provisions for extornal support are present.
Due to thesa facts, a succaeshy project implementation can be expectad.

« QOther technologies than HFC-134a wers considered (hydrecarbons) but wera not mi&ctad

- bacause of the lack of commercially available compressors and the development state. From the

zm QLP technoi¢gles HFC-134a 1s one of the most coat effective solutions.

%“slrsvi z:onment;al impact
MFC-134a has an Q0P of zero and a GWP of 0.27. For domestic rofrigemtion ] GWP of this
- magnitude Is negligible, .

’ ~ Project costs o

ncromental investments:

*+  The cost of the charging unit in the tm:hnlcat sarvice 13 oo high

"+ Tha rast of the aquipment requested is essential for the oonversicn process and aosts are

reascnable,

»  Costs of tralning, testing and axtema! m:ppan are ressonable.

" Incremental operational costs: :

- Oparational costs are slaimed for one year. '

- Oparational costs are ¢laimed for 110,000 units which ia the actuat pfoduction .
The price of HFC-134a is high (16.0 USD) but is based on demonstrated gquetations. .
Charge reduction from CFC-12 to HFC-134a is not taken Into account, : |
Hoat exchangers cost Increase of 1.1 USD might ba tos high (in prinsipla no change In heat
axchanger is required). This item must be re-avaluatad after project implementation ag 5

. Indicated In the project propoesal, .

The UAC vaiue calculated for the refregerant part separately amounts to app. 37 USD which Is hsgh

" 4 % » =

L. compared to similar prajects.

Implemntatien timsframe : : Reasonable
.Relevance and adequacy of information provided
The project description, together with ccsmments of the Word Bank offivers, provided su!ﬂciant
Information for a judgment.. \
Recommendations Approval prwided the cost of the charging unit s raconsidered e

- Janssen MR, GORG MM333, Eindhoven, The Netharlands, 4-Novambaer-1884

Paga 5
CAMTEXTWBVARGENT4.DOT



FROM: OMNIFAX TO: 514 282 ’ .
17 NoY 34 B8:45 ICI MU THRIKE | EYe 3¢ ¢ oot ees OV 19, 1334 7 S 231 .1
ARGENTINA - MCLEAN
IECHENOLOGY

The technology chosen by the enterprise for the manufacturs of foam for refrigerators is based

on cyclopentane as a replacement for CFC 1. This is now 2 well proven technology in use in
' many countries. The enterprise slio considered HCFC 1415 but did not pursue this option

becausa it is a trangitional substance and is more expensivs (per kg) than eyclopentane.

The tecﬁnblngy change will necessitate replacement of the curvent low pressuss dispensing units
by high pressurs machines. _

mgmw

Cyclopm;ma has zero ODP and very low GWP and hence constitutes a long term replicement.

The ente:pxisa should confirm with relevant national / local authorities that eny relevaat

regulations oo VOC emissions are complied with.

The main issue Aragar&s, safe operation with highiy‘ﬂammsbﬁe cyclopentane. The enterprise has
- - slready received information from Cannon, a highly expsricaced supplier of pentsne-compatible
- reftigerator production equipment and will seek the necessary letter of assurance on safety-related
-tssues from them. In addition, & training package Is being proposed (Annex 2),

Annex 1 clearly indicates that the equipment it proposes to obtain from Cannon will enhance -

production capacity. This is taken into account and corrected for 48 expleined in Annex 1.
'I‘rzining and technical assistance costs are acceptable. A

The incremental mst calculation (atzachmem C} should be adjuated to & new ﬁgure of 6.3 {(aot
8.3) kg/unit.

The reviewer does not agree that a new bigher priced isocyanate s required but finds ncceptable
that trials be conducted with the existing (sccyanats and that the outcome be includad inthe -

operating costs acmsﬁy pald after the first year of operation. -

If the time intervals sre months, then this is acceptable.

wren
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Country:
Project Title:

Sector Covered:

ODS used in Sector
Project Impact:
Project Duration:
Project Economsic Life:
Total Project Costs:

Proposed MLF Grant:

Cost Effectiveness:

National Coordinzting Body:

Implementing Agency:
Appraisal Date:

PROJECT COVER SHEET

ARGENTINA

CINTER 8.R.L. climination of the use of CFCs in the mranufac-
ture of sandwich polyurethase panels.

Rigid Foams

1585 tons CFCs (ODP - base year 1992)

45,000 kg CFC-11/year (base 1993)

One {1} year

Ten (10 years
U8$615,000 Incremental Capital Cost
1SS 110,000 lncremental Recarrent Cost
US$725,000 (reflects 100% local ownership)
US$3.64/kg/year (unit abatement cost)
OPROZ - INT1

UNDP

September, 1994

PROJECT SUMMARY

period of two years.

Under this project, CINTER 5.R.L. will eliminate the use of CFCs in the manufacture of
sandwich, polyurctkane pancls, through the introduction of formmlation s and procedures br
foam iajection based upox the use of cyclapentane as blowing agent. Additional fringe benefits
include those derived from the climination of solvents due to the use of high pressore injectors
required for Cyclopentane. The project includes equipment modification, plant conversion,
consulfing, production trials, testing, and training aed incremental operational costs for a

Prepared by:  Cinter in coo)

peration with INT1 (Maria Locia Gomez)

Reviewed by:  Bert Veenendaal



PROJECT OF THE GOVERNMENT OF ARGENTINA

CINTER CONVERSION TO NON CFC TECHNOLOGY IN THE
MANUFACTURE OF RIGID INSTULATING FOAM

1. GENERAL BACKGROUND

The country program of the Argentine Government fot the protection of the ozone layer was
presented and aproved in the XHI Executive Committee Meeting of the Multilateral Fund of the
Montreal Protocol.

This country program contains the intention of the Government and the industry 1© reduce and
phase out the consumption of ozone deplecting substances {ODS). It calls for a wtal phase out
of the ODS in year 2006, and reductions in advanee to the scheduled data established for the
Montreal Protocol and their admenmends. Reasons for such a policy are environmental impact
and future international restrictions fo the product that contains this sushstances.

The ODS consumption in Argentina during year 1992, base of the country program, was 1,338 ton
of CFCIl and 2,408 ton of CFCI12. Due to the growth of the sectors that use ODS, the

conssmption has increased aproximately 7% during 1993 and is expected to increase 6% during
1994,

2. ORJECTIVE

- The objective of this project is to phase out the use of CFC-11 in the manufacture of sandwich

polyurethane-foam panels at CINTER S.R.L., through the replacement of the CFC 11 by
cyclopentane,

'

3. SECTOR BACKGROUND

The Argentine foam industry consumed in 1992, the base year of the country program, 1,484 tons
of CFCs (1484 tons ODP). CFC 11 was the dominant subtance (1,275 tons) followed by CFC 12 (
209 rons}). The sector can be fundonally divided into:

* Non-insufating foams - flexible foams (slabstock)
- flexible and simirigid foams (molded)
- extruded foams

* Insulation foams - domestic refrigeration
~ covunercial refrigeration

CFC use per category is indicated in the following table:



CATEGORY CFC 11 CFC 12

PUF foams

Rigid insulation ~commercizl & domestic

refrigerators 343

Rigid insulation -panuels, vehicles 274

Flexible -slabstock 259

Flexible/semirigid -molded 135

Others 142
Extruded foams (XPS/PE foams) 122 209
TOTAL 1,275 209

Table i: CFC.use per Feam Category in Argentina (lous; 1992)

The country progam calils for phaseout of CFCs in the non insulating foams in or before 1998,
Insulating foams are scheduled to be phase out in or before year 2000.

Insulation foamns for domestic and commercial refngeratwn will be phase out jointly with the
corresponding refrigerant.

Insulating foam manufacture for panneks is dominated by a few large manufacturers, which
manage from 80 to 0% of the market and many small producers. The CFCs consumption in this
sector was, in 1992, 141 tons. Insulating foam panels are widely used for modular and fixed cold
stores, as such as for common warehouses and large buildings (roof and top). The strategy calls

~ for a combination of individual (about five) projects and one or two group pojects. An early
" project {particularly in this case, with cyclopentane) will serve as demontration project, taking

into acoount atl the safety measurements required for an hvdrocarbon project and will encourage
other enterprises 1o come forward and to present their own projects.

PUR insulating rigid foams are also used in the construction of vehicles (trucks), refrigerated
trucks and isohtermic box (containers) for transport. In this subsector there are also few large
manufactures and some small producers.

In the flexible foam (slabstock) category are five (5) large manufacturers operating continuous
production lines. In addition, there are many (sbout 25) smal I producers using “single block"
production equipment. Products are aimed at the bedding industry, with smalier applications in
furniture and miscellaneous industrial uses as packaging, houschokd. The ODS phaseout strategy

calls for individual projects for the large producess and a joint project for the small scale
producers.

Molded foams are predominantly used in the automotive and furniture industry. Products include
seat cushions, steering wheels, arm rests and chair legs. The strategy calls for the preparation of a

few carly phaseout projects to demonstrate the technical and economical feasibility of CFC
replacement,

There are only a few enterprises producing extruded foams {polyethylene and polystyrene foam
sheet). Products are used in the fast food industry and for packaging purposes. CFC phaseout will
be addressed through individual pmiects.




4. ENTERPRISE BACKGROUND

CINTER $.R.L. provides, in general, industrialized ligth contructions, palletized storage systems
and turn-key plants and storage warchouse, including of course refrigerated cold store.
In its plant in Sauce Viejo - Santa Fé sandwich polyurethane pannels (for roofs and walls),

metallic structures and doors for cold stores are produced. The company is 100% Argentine
owned.

During 1992 and 1993 100% of the production was consumed in the domestic market. The share
of the market is in the order of 45%, with anual sales USS 9.000.000. The company has 170
employees.

CFC11 i used in the production of pannels, being current CFC consumption the following:

TABLE 2: CFC-11 consumption in CINTER:

Year Panels (*) CFC-1t content | CFC-11 consumption
(mfyear) (kg/m’) (kgfyear*™)
1990 100,000 030 30,000
1991 106,000 0.30 30,000
1992 125,000 030 37,500
1993 150,000 0.30 45000

™ polyurethane production is expressed in equivalent panels of 30 mm foam thickness.
(**)  CFC-11 coment/oonsumption calculations are based on CFC-11 weight contents of
15 % in the polyol-isocyanate-blowing agent mixture.

Plant ity

a. Fuil production capacity: 150,000 m? of sandwich panel, 50 mm foam thickness, 40
kg/my®* polyurethane density.

b. Current production: 150,000 m* of sandwich panel, 50 mm foam thickness, 40 kg/m’

polyurethane density {100 % plant capacity utilization).

Production Technology:

Current injection technology is based on an imported, Italian made, low-pressure, computerized, poly-
urethane injection unit, IMPIANTI OMS, model Serie 2001-C. The injection system is completed
with refrigerating units, two 500 It. tanks for isocyanate and CFC 11-polyol, and the recirculation
system for both components. The whole system s mounted on a cart to allow the movement of the
PU dispenser to feed the molds. In the same carriage, a refrigeration system and two pre-loading
tanks for isocyanate and the polyolCFC-11 mixture are also installed. Polyol and isocyanate are fed
to these tanks manually, from 200 it barrels.




Sandwich panels currently under production are made with one or two sheets of either metallic
{galvanized/cincalurn steel, stainless steel, painted o not) or polymeric materials, with a Polyurethane

core, Commercial panel dimensions go as high as 12,000 mm length x 1,200 mm width x 200 mm
thickness.

Panels are currently produced in two multi-level presses with a single injection point located at the
extreme of the panel length (short side of the rectangular projection of the panel area) using a static
polymeric house placed in the mold, and thus finally integrated to the foam in the sandwich panel.
A convenient arranpgement of holes along the hose allows the reacting mixture to distribute
homogeneously within the polymerizing mold volume when the injector head is connected toone end
of the hose and PU reacting mixture flow begins.

Lateral, longitudinal guides for both the molds and the press (at the long sides of the rectangular
projection of the panel area) are rigid, and desigied to withstand the mold mounting system as
structural parts, with no side entrances for neither single nor multiple point injection attainable
through these longitudinal parts of the press-mold system.

4 TECHNOLOGY SELECTION CRITERIA AND IMPACT

4.1 Overview and Sclection

- Among the several options currently available in the developed markes to replace CFC-11 i the

production of rigid polyurethane for sandwich panels, two of them were considered by CINTER in
previously issued pre-projects:

a) the HCFC-141b intermediate option
b) the cyclopentane option

" Alternative &) employs technology that is closely related to the existing process. HCFC-141b is not
a zers ODP compound and, as such would only be regarded as an intermediate solution towards a
complete replacement of CFC use.

Option b) has been introduced, mostly in Europe, as a final solution {zero ODP) aliernative. his
flammable character requires safety conditions and limits its use to companies that face the challenge
of retrofitting plant instaliations and retraining personnel. Cyclopentane is also regionally restricted,
although this situation is changing at a fairly rapid pace. The foams produced using cyclopentane as
the blowing agent present a higher thermal conductivity, and, thus, product modifications such as
density changes and thickness increase must be considered when taking the cydopentane option into

account. Additionally, ¢yclopentane technology requires high pressure equipment to make up for
lower solubilities in polyarethane reactants.

Cyclopentane, high-pressure technoiogy is identified by CINTER S.R.L. as an alternative that is:

i) proven and widely accepted in demanding market and production environments such
as those currently observed in Europe

i) envirommentally acceptable

til) available from sourees in Furope and USA via domestic representatives

iv) able to be handled with changes in both equipment and production procedures



42 Imipact on Production Process

The use of cyclopentane {CP) will require substantial changes in the production and storage fadilities
based on the highly flammable/explosive character of the substance. The adherence to the strictest
safetystandards available, such as EN,NFPA or other internationally recognized standands is required
for UNDP implemented projects. These standards classify explosive zones ("EX arcas™) generally in
three categoties:

Zone 9 Where a constant amount of highly fammable/ explosive liquids or
gases can be expected.
Areas inside CP pipes and tanks are Zooc § (level, pressure and
temperature controls). Materials used have to be explosion proof
{EX) and grounded.

Zone | Where from time 1o thne highly Dammable liquids or gases can be
expected;
Areas in and around molds and fixtures are Zone 1. Maferials
used have th be EX-e, -4 or -ia and grounded. Zone-1 can
generally be reclassified to Zoae 2 by applying sufficient
ventilation.

Zone 2 Where omly by accident or scheduled rmintenance highly
flammable/explosive gases can be expected. Tank storage areas,
premix stations and foam dispensers are generally Zone I
Materials required are EX-n or with 1P54 sealing. Grounding (o

avoid spark builiding triggered by differences in eiectrical potential,
is required.

Other requirgments related (o the use of CP are:

0 The installation of containment around CP storage tanks;

o Installation of premix equipment—-CP casnot purchased pre-
biended;

o Antistatic clothing and shoes in Zone §/1 areas;

° Instaliation of CP gas sensors in ail EX areas, connected fo a
central pancl and an avtematic rzeerder/ printer;

] A portable gas detecter to moritor CP concenirations throughout
the plant according t0 an approved monitoring plan;

] An approved preventive mainfenance system and cmergeacy
response plan;

o Training for production and maintenance personnel in the safe
handling of CP;

o Process Safety Audits (PSAs) by a UNDP appoiated independent

couniracter prior, duriag and after implementation.

In line with the above-mentioned modifications on equipment and safety requirements, process

adjustment are required 1o cope with the lower insulation value, higher core temperatures and longer
aging times related to the use of CP.

THE USE OF CYCLOPENTANE MUST CONFORM TO THE SAFETY REQUIREMENTS
OF RELEVANT LOCAL AND STATE AUTHORITIES
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5

DESCRIPTION OF THE PROPOSED DESIGN

The basic injection system proposed & described, schematically, as follows

f.

Cyclopentanc Storage: one double-walled {DIN 66082}, stainless steel (all parts in contact
with cyclopentane) tank mounted above ground, with breathing and overflow safety systems,
with feed fine and gas displacement connection, and with metering pump. Minimum expected
distance between tank and any adjacent building 15 meters.

Reactant Sterage: two tanks, 500 liter each, for polyol and isocyanaie, double-walled for
temperature control with water, made of special steel, with 51 min', 0.25 kW stirrers, each
equipped with emperature control devices for hot andor chilled water. One similar,
additional tank for the polyolicyclopentane mixture.

Polyol Mixing Station: including the mixing unit, static premixing, metering pumps, N,
blanketing, leak and pressure detectors, complete piping, and all selfcontained safety

measures, of the type of the Hennecke PentaMat P-30 or similar.

Injector: one high pressure reaction casting machine with two hydraulically controlled
rectrcutation injectors, with maximum output capacity of 3,000 cubic centimeter of mixture
per second ot 5500 gr of mixture per second (1.1 grice mixture density at LP = 1:1). This
arrangement is needed to fulfiil the requirement of producing panels 12,000 mm x 1,200 mm
of covered area, with 40 kg/m’ PU density and with 200 mm thickness. A muitiple side point
injection technlque is mandatory, with more than one shots using the two heads per panel
Complete, with polyol and isocyanate metering pump-motor groups, hydraulic unit, filters,
contact pressure gauges, safety valves, throttle valves, suction hoses, flexible lines, control
cabinet, refrigerating unit for temperature control, and all auxiliary devices, mounted on a

track carriage for displacement along the press length, of the type of the Hennecke HK 2500
P or simila

Press:one 2+2 press machine with two daylights and two extractable platforms for one 12000
mim x 1200 mm x 200 mm panel each. In the 2+2 press, iwo platens are held in the press
during the foaming and polymerization cycle, while the other two are positioned in a
platform outside the press for discharging and preparation. The system inciudes all the
necessary arrangements ta operate with the multiple point injection scheme demanded by the
injector. In particular a motorized traverse unit for precise positioning of the heads is
provided. Compilete, with vacuum elevation system, manual system for opening and closing

of molds, automatic temperature control, and auxiliary devices, of the type of the Simpianti
2+2 - 12000 or similar.

The system will be mounted in a specifically designed area, physically and electricaily isolated from
other plant facilities, and equipped with specific ventilation units. Prevention devices, mostly leak and
gas detectors, as well as alarm and fire systems will be designed in detail and installed with the
assistance of experts, All electrically equipment in the injection and press area will be retrofitted in

accordance with the reguiations required for the safe handling of cyclopentane and the reacting
mixtures containing it.



& PROJECTY COSTS

6.1 Capital Costs

Totad

Description Subtotal
Uss Uuss

Equipment

High pressure, 2-head injector (5,500 gramys) 215,000
Transfer system for injector and mixing head 16,000
Storage tank and piping for cyclopentane 45,000

Cyclopentane premix unit, with supply purmps 62,000

Ventilation unit for injector and press 20,000

Gas and leak detectors 60,000 412,000
Buiiding conditioning - Modifications

Buikiing-wall addition {isolation of injection area) 35,000

Building-roof modification (for ventilation system) 18,000

Electrical Modifications 25,000

Fire protection modifications 21,000

Production trials 16,000 109,000
Other Casis

Intemational consultant assistance (Safety) 10,000
Technology transfer 20,000

Process/zafety training 143,000
Contingency/rounding 54,000 24,000
INCREMENTAL CAPITAL COST 615,000




6.2 Oyperating Costs

The company will experience bigher costs for the sandwich panel production due to bigher amount
of polyurethane systemn needed to attain commerdially required heat insulation values. The net
present value of these incremental cost over a period of two years at 10% discount rate amounts to:

INCREMENTAL OPERATING COST OVER 2 YEARS - USS
{nct present valee at 10 % discount rate) 116,000

More details are provided in Appendix A

6.3 Unit Abatemient Cost

lem Units Value
a) ODS Reduction Project Cost US$ | 1,080,000
b)  Annual Incremental Costs (after project) USS | 63,600
c} Project Useful Life vears { 10
d)  ODS Reductionyear kg | 45000
f Capital Recovery factor (10 % discount rate) 0.16275
Unit Abatement Cost {[a() + b}/d} USS$/kgiyear 532
7 PROJECT FINANCING z

CINTER request the donation of 100% of the project costs, reflecting the 100 % local ownership,
calculated on:

USD725, 039

ks . ks ke s e e

3 PROJECT EXECUTION

8.1 Responsibilities

CINTER S.R.L. will coordinate with QPROZ the terms for ali required responsibility agreements,
including a description of CINTER accountability, and explicit arrangements 1o receive technical or
managerial assistance from both federal institutions {(as INTI) and/or private, domestic or foreign

parties, from either international organizations (as UNDP]) or from the private sector, mainly in
association with equipment/raw-material suppliers.

UNDP and INT1 will oversee the successfull implementation of the project. UNDP will audit at the
very begianings all the aspecto related with safety.




8.2 Project Timetable

a) Phase 1: Project Presentation
Day Event
0 Pre-project presentation (this documeat)
3Q Suggestions and Recommendations for modifications received. ﬁ
Coordination for items to be filled together with UNDP, OPROZ and INTI
completed,
60 Final Preject presentation
b) Phase 2: Projeat Execution (afier project approval)
Day Event
a Signing of the Reconversion Agreement and associated documents
Placing Purchase Order for equipment.
120 Equipment Reception
1530 Eguipment tstatlation completed. trias st i
180 Produciion begins. ;
210 Name plate production begins. ;
8.3 Finandial Agreement and Dacwenent Shanieo

CINTER S.RUL. witl coordinate with GPRO 2 il vegainic O Ggiv Ui bl oo siney poetn? dro o o
nciuding SocuT Bk SIEGIGE G riguii s,
[

B4 Flow of project Passting

CINTER S.R.L. will coordigaic with UNDE and OPRGL the wiaiicns iclolve o 1 o, i o
later stage. :

85 Project Management, Procerement and Auditing
CINTER S R.L. wili coordinate with INTT the matters velaied i this topke ot 4l r soage.

It is suggested that UNDP oversees the implementation of the project and farndh iovhini ! foad
procedural assisiance, 0n0e ab agreement with the lou application authoriins b reaw il

k4 REGULATORY ACTION

This project will not require regulatory acticns,

10



i PROJECT IMPACT

This project will eliminate the use of, at least, 45 tons of CFC-11 in the flist year of implementation.
The projects employ commerdally and enviconmentally acceptable technology and will thus be
instrumen in the subsequent elimination of the use of CFCs in similar prants in Argentina.

i1, ANNEXES
ANNEX-L: Incremental recurrent Costs

ANNEX-2: Technical Review

11




ANNEX- It INCREMENTAL RECURRENT COSTS

The use of cyclopentane blown foam c¢hanges the product cost related yo the use of different
chemicals, different formulations and higher required densities.

ASSUMPTIONS

i. PU foam production (base: 1993)

150,000 m2/year x 50 mm = 7,500 m/3 x 40 kgym3 = 300,000 kg PU foam

2. Required density increase: 10%

3 For materials not vet available on a regular base in Argentina, international prices plus
reosanable transportation costs are assumed. This is the case for CPcompatible polyol

blends and for CP iself.

4. Formulation with CFC-11 (base: [993)
Component U.Price, US§kg | Parts, kg Parts, % | Cost, USSkg PU
Polyol 208 100 03s 0.72
Isocyanate © 208 144 0.50 1.04
CFC-11 310 43 0.15 3.46
PU foam 223

5. Formulation with Cyclopentane (base: 1993)
Component U.Price, USHkg | Parts, kg | Parts, % [ Cost, US$/kg PU
Polyol 2.40 100 0.36 0.86
Isocyanate 260 160 0.57 1.49
Cyclopentane 2.40 20 0.07 017
PU foam 251

CALCULATION

Before Amﬂnr 7
{CFC-11) {cyclopentanc)

Price of Foam (USD/kg) 223 [ 222
Average Foam Density (kg/m3) 40 44
Production 19 93 7.500 7,500
Cost of Feammpcr year (USD) - 669,000 732,600
Difference A;;e,r{Bcfﬁ)m (UsD) T 63,600 o T
Net present Value (2 years; 10% interest) 110028

Hounded (USD)

110,000




ANNEX- 1: INCREMENTAL RECURRENT COSTS

The use of cyclopentane blown foam changes the product cost related yo the uvse of different

chemicals, different formulations and higher required densities.

ASSUMPTIONS

f. PU foam production (base: 1993)

150,000 m2fyear x 50 mm = 7,500 m/3 x 40 kg/m3 = 300,000 kg PU foam

2 Required density inorease: 10%
3

For materials not yet available on a regular base in Argentina, internationsl prices plus
recsanable transportation costs are assumed. This is the case for CPcompatible polyol

blends and for CP iself,

4. Formulation with CFC-11 (base: 1993)
Component U.Price, US¥kg | Parts, kg Parts, % | Cost, US$/kg PU
Polyol _ 208 100 0.35 0.72
Isocyanate 208 144 0.50 104
CFC-11 3.10 43 015 0.46
PU foam 223
5. Formulation with Cyclopentane (base: 1993)
Component U.Price, US§kg | Parts, kg Parts, % | Cost, US$/kg PU
Polyol 240 100 0.36 §.86
Isocyanate 260 160 0.57 1.49
Cyclopentane 2.40 20 0.07 0.17
PU foam 251
CALCULATION
Before After
{CFC-11) {cyclopentaw)
Price of Foam {USD/kg) 23 222
Average Foam Density (kg/m3) 40 44
Production 19 93 7,500 7,500
Cost of Foam per year (USD) 669,000 732,600
Difference After!;efom ?USD) 63,600
Net present Value (2 years; 10% interest) 110,028
Rounded (USD) 110,000
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TECHNICAL ASSESSMENT

PROJECT TITLE:

oI

{SUB)SECTOR

Wit

CP RELATIONSHIP:
TECHNOLOGY :

ENVIRONMENTAL
IMPACT:

LU 1Y

CINTER 5.R.L. elimination of the uge of CFCs
in ‘33;3 manufacture of sandwich polyurethane

els

Ty ® ot

Rigid Foans
Mentioned in the sector strategy

The use of {Cyclo}pentane technology is
acceptable, provided that safety is
adequately addressed in project design and in
proposed operational procedures. The
technology is non-trangitional. The company
intends to use cyclopentane {CP). Similar
products are produced in Europe using n-
pentane, which is less costly but also less
enerqgy efficient.

A formalized technology transfer agreement is
not needed. UNDP hag recognized cyclopentane
spaecialists on its roster that can assist in -
the implementation. Also, chemical
manufacturers offer such support to their
customers where needed.

The company considered, according to the
document, at one time HCFC-141b bhut decided ;
for a non-transitional solution. ’

HCFC=141b would have triggered less
investments, but higher incremental recurrent
cost. In addition, a non-tramsitional cost-
effective drop-in for 141b is not yet
assured.

Cyclopentane has no ODP and a very low GWP.
The substance is photochemically active and
can cause smog. This is a localized
phenonmena and of no concexn in the area where
CINTER produces.

Safety concerns are considerable, INTI is
working with future users of cyclopentane in
Argentina to come to a common approach to
address this issue, related to the
flammability of CP. UNDP implementation
procedures include the performance of 2-3
Process Safety Audits (PSA) before (review of
design), during {(review of installation

i



PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATIONS :
COMMENTS ¢

REFERENCES :

REVIEWER:
DATE:

during dry/wet testing) and after
{commigsioning) implementation of projects
that include the unse of highly
flammable/explosive substances. Such a
procedure--albeit not cheap--is considered a
pre~condition for the endorsement of such
projectsa.

EQUIPMENT: All cost elements are related to
the replacement of CFCs. The costs are
relatively high because of the inclusion of a
new press, replacing two 0ld ones. This has
been recommended by the equipment supplier as
more cost-affective than retrofit of the old
ones. There will not be an increase of
capacity. The old machine will be scrapped.
UNDP has the serial numbers of the equipment
on file to avois redeployment.

Training and related costs are mentioned in
the budget, but not expanded upon. UNDP/INTI
will have to assure the guality of the
training.

The original operating costs are modified
upon suggestion of the reviewer. The local
prices for CP-compatible polyol as well as
the price for CP itself were too high and
reflected the abgence of current business.
Also, one supplier had included an increase
for MDI, which cannot be related to the use
of CP. The new calculation is endorsed.

The time frame, counted from time of
approval, is realistic.

Approval as propoged.

It is understood--and endorsed~-~that INTI
will work with prospective CP users in the
sourcing of reasonable priced import as well
as in triggering interest in local
production.

Similar projects utilizing pentane in Egypt
and Turkey.
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PROJECT COVER SHEET
COUNTRY: Argentina
PROJECT TITLE: Conversion to non-CFC technology in the production of
heat exchangers for mobile air conditioning,
SECTOR COVERED: Mobile Air Conditioning

ODS USED IN SECTOR:
PROJECT IMPACT:

PROJECT DURATION:
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COSTS:
INTERMEDIARY FEE:
PR(}POSED ODS GRANT:

UNIT ABATEMENT COST:

IMPLEMENTING AGENCY:

COORDINATING
NATIONAL AGENCIES:

BENEFICIARY ENTERPRISE!

627 tons CFCs (ODP)

180 tons CPC-12/ycar (jointly with Mirgor and Cachan
Project)

One (1) year

Ten (10) years

Incremental Capital Cost USS 1,925,661

USS$ 57,769 '

US$ 1,983 430 (reflects 100 % local ownership)

US$ 3.57 ! xg / year (indirsct unit abatement cost, for
capital cost)

WORLD BANK

OPROZ - INTI
INTERCLIMA, 5.A,

PROJECT SUMMARY

Under this project, INTERCLIMA 8. A. will convert the present production of CFC-
12 heat exchangers for mobile air conditioning (MAC) to HFC-134a compatible technologies.
This project includes the redesign and retooling of production lines, training, and technical
assistance, To assure the reduction of CFC consumption, this project has been integrated
with the CACHAN project (condensers) and the MIRGOR project (unit assembly and hoses),
in order to cover all system components.
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PROJECT OF THE GOVERNMENT OF ARGENTINA

INTERCLIMA S.A. CONVERSION TO NON CFCs TECHNOLOQGIES IN THE
MANUFACTURE OF HEAT EXCHANGERS

1. GENERAL BACKGROUND

The Country Program of the Government of Argentina for the protection of the ozone
layer was presented and approved in the XTI Meeting of the Executive Commiittee of the
Multilateral Fund of the Montreal Protocol, This Country Program contains the intentions of

the Government and industry to reduce and phase out the consumption of ozone depleting
substances (ODS).

The Country Program calls for a total phase out of the ODS by the year 2006, and
reductions in advance 10 the scheduled data established by the Montreal Protocol and their
amendments. Reasons for such a policy are environmental impact and future international
restrictions on products that contain these substances.

QDS consumption in Argentina during 1992, the base year of the Country Program,
was 1,338 tons of CEC-11 and 2,408 tons of CFC.12, Due to the growth of the sectors that

use ODS, the consumption has mcreased approximately 7% during 1993 and wil! increase
6% during 1994,

A strategy is being designed to address the issues associated with service,
containment, and reduction of CFCs in the older vehicles, The Government of Argentina
will present the project at & later date,

2, OBJECTIVE

The objective of this project is to convert the present INTERCLIMA production of
CFC-12 hesat exchangers {evaporators and condensers), for mobile air conditioning (MAC)
units to HFC-134a compatible exchangers. Redeslgning and retooling the present production
lines is required. The project also includes the elimination of the use of the chlorinated

solvents currently needed for cleaning and which will be controlled in the future by the
Montreal Protocol.

3. SECTOR BACKGROUND

In 1993, the Argentinian automobile industry produced 300,000 vehicles. This

production has increased greatly during the present year, Taking into account the production
programs of the domestic auto manufacturers CIADEA (Renault), SEVEL (Fiat, Peupeot)
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and Autolatina Argentina (Ford and Volkswagen), 1994 automwobile production will reach
400,000 units.

Approximately 45% 10 50% of new vehicles have air conditioning units. In addition,
there is strong demand in the after market for MAC units, since around 10% of the cars less
than one year old install an air conditioning unit after entering circulation.

Taking into account these figutes, and considering that the average charge is 1 kg per
unit, present CFC-12 consumption is around 200 tons per year for new units.

Approximately 1,700,000 vehicles in Argentina have air conditioning. Assuming that
every 3 10 4 years the units are recharged and that each service consumes 0.8 kg, 427 ton
per year are consumed in servicing activitics. .

The production structure of this sector is based on 4 companies, according to the
following:

INTERCLIMA: ‘
Produces condensers and evaporators for MIRGOR S.A and for VALEO Brazil.

CACHAN:

Produces radiators and condensers. Major part of its condenser production is for
MIRGOR S.A.

MIRGOR:

‘ Provides complete systems to the domestic auto manufacturers. Produces hose
assemblys for the systems, assembles condensers and evaporators provided by CACHAN and
INTERCLIMA respectively and imports the compressors. Its customers are CIADEA

(Renault) and SEVEL (Fiat y Pengeot). Units provided represent around 75% of the
domestic market. ‘

SISTEMAIRE:

Provides complete systems to the doroestic auto manufacturer AUTOLATINA
Argentina, produces condensers, evaporators, and hoses assemblys. Tt shares 25% of the
complete MAC units market.

The Country Program calls for the phaseout of CFCs in the MAC sector on or before
the year 2000 for new cquipment, and pbaseout of CFCs consumption in servicing activities
on or before the year 2004,

The strategy for the sector is as follows:

a) Define gnd present the three integrated projects simultaneously: MIRGOR,
INTERCLIMA, and CACHAN. Such an approach serves to take into account that in
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the domestic market, INTERCLIMA and CACHAN are important suppliers o
MIRGOQOR. An advantage is that the issue of double counting can be avoided.

b} One project to convert the heat exchanger and hoses production and the assemnbly
line by SISTEMAIRE. '

¢} One project for recovery and recycling of CFC-12 and training for service
activities.

i, ENTERPRISE BACKGROUND

INTERCLIMA produces heat exchangers, evaporators and condensers for MACs
sysiems, Anoual sales of USS 8,617,072 were reported for 1993. Additional company data
are as follows:

No. of Emplovees: 64

Capacity Production: 25,000 units per month

Present Production: 20,000 units per month

Annual CFC consumption: 183 Tons (indirect, jointly with MIRGOR y CACHAN)

Market share: 75% for evaporators, domestic market; 45% for condensers,
domestic market

Other markets: Brazil

Ownership: 100% Argentinean

Technology sources: Evaporators: Valeo France and own design

Condenser: own design

5. TECHROLOGY : Overview and Selection

Currently, the only commercially viable alternative available to replace CFC-12 is

HFC-134a, This refrigerant is being widely intreduced in MACs in Burope, Japan and the
United States.

Because of different performance and working temperatures of HFC-134a, changes in
heat exchanger and hoses of the MAC systems are required.

INTERCLIMA presently produces tube and fin (T&F) condensers for MAC systems.
The current wbe and fin design will not meet the 20% to 35% increase in performance
required for HFC-134a MAC system applications. A change in design technology to either
serpenting or paralle! flow (PF) is required.

N
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T&F technology was preferred by European auto manufacturers. Therefore,
Argentinian auto manufacturers, who are associated with Buropean companies, demand
INTERCLIMA 1o choose the PF technology.

For evaporators, it is not necessary to change the acmal T&F design. But because of
probable related chemica) problems between HFC-134a, related oils apd copper, auto
manufacturers demand aluminum fubes instead of the old copper ones.

Description of the evaporator and condenser lines are included in Annexes VI and

6. DESCRIPTION OF THE PROPOSED CONVERSION

The change of technologies for the production of heat exchangers (evaporators and
condensers) by INTERCLIMA, demands the retooling of the production lines as follows:

Condenser: Change to paraliel flow will demand:
1} Seco/Warwick Al Brazing System
Flux application system
Drying Oven
Brazing Furnace
2) Curl cut off and tube straightener
3) Final wash paint process
4) Degreasing system
5) Magss spectrometer leak text
6) Gear and mechanization of tanks

Evaporator: Items 1), 4) and 5} are also applicable for evaporators.

Detailed tooling and the equipment required are provided in Annexes IIT and V, and
models to be converted appear in Annex 11

7. PROJECT COSTS
7.1 Capital Costs

Capital incremental costs include tooling and shippiog expenses, technical assistance,
and training. A detailed cost breakdown is given in Annexes [ and 111, The capital costs
amount to US§ 1,674,488,

£
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7.2 Operational Costs

As operational costs would renain basically the same, this project does not include
incremental costs.

7.3  Unit Abatement Cost

The CFC consumers in the mobile air conditioning sector are auto mapufacturers, not
the MAC system producers, In order to estimate the unit abatement cost, and taking into
account that this project is part of an integral one, that also includes the CACHAN project
and the MIRGOR project, an indirect CFC consumption was assumed, based on the total
units that MIRGOR provides for the domestic market and some servicing consumption to
vnits for one year, the capital cost of the three projects considered are:

™ s #

US$ 1,674,488 - INTERCLIMA
US$ 30,080 - MIRGOR
US$ 2,311,707 - CACHAN

Item Units Value
a)  Capital costs US$ 4,016,275
b) Project Useful Life years 10
d) ODS Reduction/year kg 183,000
e) Capital Recovery factor (10 % discount 0,16275
T8le}
Unit Abatement Cost [a(c) /d] - Capltal Cogts. US§$/kg/year 3.87

8. PROJECT FINANCING

INTERCLIMA requests the grant of 100% of the project costs, reflecting the 100%
local ownership of the company. The total grant requested is thus US$ 1,983,430,

9, PROJECYT EXECUTION
9.1  Responsibilities

INTERCLIMA 8.A will coordinate with QPROZ the terms for all required
responsibility agreements, including a description of accountability, and explicit arrangements
to receive technical or managerial assistance from both federal institutions (&s INTI) and/or
private, domestic or foreign parties, from either international organizations {as World Bank)
or from the private sector, mainly in association with equipment/raw-material suppliers.

.
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OPRO7Z. and INTI will oversee the successful implementation of the project. As part
of their supervisory role, they will ensure the proper disposition of the CFC-12 equipment.
If &t is possible 1o retool for another industry, that will be the preferred approach.
Equipment which cannot be retooled will be destroyed.

9.2  Project Timetable
The new assembly line will be ready within the 15 month of beginning the project.

The development of components 1o start production in estimated around the 4th month
(including testing approval by customers). The implementation schedule is given in annex V.

10, REGULATORY ACTION

This project will not require regulatory dctions.

11,  PROJECT IMPACT

This project, jointly with the MIRGOR and the CACHAN projects, will contribute to
eliminate the use of, at least, 183 tons of CFC-12 in the first year of implementation. The
projects employs commercially and environmentally acceptable technologies, and will thus be
instrumental in the subsequent elimination of the use of CFCs ia shnilar plants in Argentina.
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ANNEX 1
INTERCLIMA, S.A.
PROIECT ESTIMATE COST

INCREMENTAL
EQUIPMENT : 1,438,415

(Annex II) ‘
SHIPPING  Cost to port to entry BS.AS 51,450
Cost to port BS.AS - Rio Grande 54,773

{Annex II)

TRAINING (Ams. Burr-Oak, Kinsburg, Livemois) . 129,850
IMPORT TAX o 0
Sub-Total 1,674,488
Contingency 15% 251,173

TOTAL 1,925,661
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ANNEX 11
TABLE 1
TYPE DESIGNS SUTTABLE FOR HFC-134a
(RC> AIR CONDITIONING SYSTEN
AND THEIR APPLICATION FOR INTERCLIMA'S CUSTGHERS

AC COMPONENT DESIGN CHARACTERISTIC| HFC 134A
APBLICATION
TUBE UIQTH] CENTER HELGT )
{PARALELL FLOM 18.2 9.83 A
Depht Long | Higth
78 180 166 B
73 220 203 C
. 79 270 203 0
TUBE AND FIN 79 285 203 E-
78 245 152 F
9 321 78 G
79 263 229 H

DESIGN APPLICATION

CUSTOMER VEHICLE HMOCEL  |PARALELL FLOW|TUBE AND FI
Condenser Evaporato
IMIRGOR SACIFIA BUNA ) €
g A. g
REGATTA A -
504 f £
805 -y 0
405 A E
9 -, F
18 - - B
: 21 - H
UALED CLINATIZACAC L{ SANTANA - H
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ANNEX L1 BN
TARLE [
INTERCLIMA CUSTOMER DESIGN CHANGES BY UEHICLE HODEL
AND DESIGN THANBE TYPRE

CHANGE TYPE ESTINATED YEARL
CUSTOMER MODEL (5) 11212 UOLUNE,
EUAPORATO | CONDENSER
MIRS0R SACIT IR DUNE X 1,040 | 11,040
UNO X 15,400 |__ 15,400
REGATTA X 0] 2,480
504 X 13,572 1 8,112
805 X 4,480
405 X goeal 8,000
g X 17,280
11 X 6,000
19 X 34,800
2t X 5,200
UALED CLIMATI2ACAD SANTANA X 34,848
Subiotal 150, 620 45, 032
IRGOR SACIFIA QUNA_UUM X 3,500
504 X 1,060
CLIO X 5,000
178 X 5,000
308 X 4,000
Subtotal 18,500 0
MIRGOR SACIF 1A DuA X 800 | 11,040
UNg X 01 15,400
g X 0] 17,280
18 X o | 34,800
21 X 0l 5,200
GaL X 1,500 1,500
ORION X {,500 1,500
UALEQ CLIMATIZACAO E£SCORT X 1,500 1,500
MIRGOR SACIFIA MERCEDES BENZ X 300 300
SCANIA X 300 300 }
Subtotal .5, 100 727,780
TOTAL | 174,220 | 122,812

| -~ For ACC umits on present production that requirg to be redesign for HFC~134a. .
2 =~ For ACC umits 1 proyect design process HFC~-134a required 10 start
production during 1994,95,96.

3 ~ For ACC units under factibility studies, HFC-134a requiered.



ANNEX I
EQUIPMENT COST BREAKDOWN
DESCRIPTION IMPORT | EQUIPMENT | TOTAL | TOTAL SHIPPING TOTAL US
omioen) e | o | GO g ok
r E
01- Multivoid single far tube cutoff unit 1 31,895 31,895 383 829 33,107
1. Hitch feed assembly: 3-foot tandern (2 axis) i 31,760 31,760 381 825 32067
01- End sizing station programmable 1 38,535 38,535 a62| 1002 39,999
01- End sizing clamp jaws 1 908 995 12 26 1.033
{1~ Powdered tobe loading unit 1 5,895 5,865 ¥ 153 6,119
01~ Two plane robe straightener: w/ sizing (special) 1 25,975 25973 31z 675 26,962
{1- Single station scoring, cotoff and pull-apart i 28,230 28,230 330 734 29,303
Di- Coll stand w/ power assist (modification) i 5,700 5,700 ¢ 306G 5,
01~ Air brake 1 570 570 7 15 592
01- Piywood cardboard reel supports 1 680 680 8 18 706
01- Tooling {basic, onz dimension, ceramic rofls) I 26,195 26,195 314 581 27, 1%
01- Tooling: edge roller shaft mounted cerminic per dimension 1 8,160 8,180 1.4 212 2,470
01- Sracker shuttle - 2 position with scrap collestor I 15,610 15,610 187 406G | 16,203
0l- Adjustable stacker guiie tube 1 2,955 2,955 35 17 3,067
02- Corrugated fin I 187,650 187,650 2,252 4 879 194,781
d- Straight aod fit header pipe ¥ 132,500 132,500 1,590 3.445 137,535
{4- Piscement baffle i 63,200 63,200 758 1,643 $5,601
06- Degresser I 276,000 270,000 3,240 7,020 280,260 i
07- Die and press pole for end cap, baffle and side suppont I 32,000 32,000 0 832 32,8324
08- Core builder L 25,000 25,000 0 5,000 30,000
11
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DESCRIPTICN IMPORT [ EQUIPMENT | TOTAL TOTAL SHIPPING TOTAL US
O LocAL C?AST C{;ST cﬁ—?sfn TOBA § TORG pgg%f E
D E

09- Seco/Warwick Fluxer as herein specified ! B, 250 86,250 2,563 1,700 90,915
05- SeeofWarwick Dry-off oven as berein specified 1 20,970 .97 3,230 i85z 96,052
09- Seco/Warwick Aluminum brazing farnace I 935,700 935,700] 33,2401 19,055 987,995
10 Helumn mass spectrometer furho test MD-180T I 21,050 21,000 252 545 21,708
13- Perforator of header pipe 1 109,500 109,500 1,314 7,847 113,661
TOTALS 2,176,925 2.176,9251 51,4501 34,773 2,283,148

Noewe:  Eligible incremental oosts are calculated on basis of 30% of Degreaser, Seco-Warwick, and muss speetrometer (06, 09, 10).

i
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TOOL. AND EQUIPMENT LIST

EQUIPMENTITOOLS

SECO/WARWICK Fluxer
SECO/WARWICK Dry-off oven
SECO/WARWICK. Aluminum brazing furnace
Degreaser

- Multivoid single flat tube custoff unit
Hitch feed assembly

End sizing station programmable

Core builder

End sizing clam jaws

Powered wbe loading unit

Two plane tube straightener

Single station scoring, cutoff and pull-apart
Coli stand modification

Air brake

Plywood cardboard reel supports

Tooling basic ceramics rolls

Tooling edge rollers shaft

Stacker, shuttle

Adjustable stacker gulde tbe
Straightener and fit header pipe
Perforator of header pipe

Placement baffle

Corrugated fin

Die and press pole for end cap and baffle

13
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APPLICATIONS
TOTAL

24
24
24
24
24
24

24

24

24
24

24

X1 X

i9120)21122123)| 24

17118

15116

10] 11

819

7

6

XXX | XXX X|XIXIX]XIX[X|XJXIX| X[ X X[X|X|X}X

XXX X X(X[X[X]X]|XIX|X]X{X)X|X|IX{|X|X{X]|X|X XIX
XXX XXX XXX XIXIX]|X[X]|X]|X1X|X[X|X|X|X{X

13

ANNEX IV
EQUIPMENT / TOOLS REFERENCE NUMBERS / APPLICATION TO CUSTOMER MODELS
12{ 13| 14
XIXPX{X|X| XX XX |XIX{X|X|X[XIX{X[X|X|X|X|X[X]X
X{X|X|X|X|X|X[X|X[X[X|X|[X[X[{X{X[|X{X{X]|X|X]X
XXX | X|X[X]X|IX]X|X|X|X|X|X|X|[X{X}X|X[X]|X|[X]|X|X
X[ XX XX X[X)X(X]|X|X[X|X|X|X|XIX|X]X|X|{X]X|X]|X
XIXIX{X|XIX[XIXIX]X[XIX{X|X|XIX]X[X]|X{X|X])X}X[X
XXX [ xIXx|x|X]X|X|x|X[x{X|X|X|X|X|X}]X]|X|X]|X}|X]|X
XXX X{X[XIX|X[X|X]X[X]X[X[X{xXiX|X]|X|x|x|x]X|[X
X[ X{XIX|X|X|XIX|X|X|X[X]|XIX|x|Xx|X|[X]|X|X|X|X[X]|X
14
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CARRY OVER
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MIRGOR
SACIFIA

DUNA
UNO
REGATTA
504
505
405
9
19
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IMPLEMENTATION SCHEDULE FOR PARALELL FLOW CONDENSER AND ALL ALUMINUN EVAPORATOR

NUMBER STEP PHASE ' TIME
~Technalogy Exchange at SECO WARMICK vith INTERCLI1/8 mont
{ TECHNOLOGY SELECTIO-Train INTERCLIMA Personnel on Parale!ll Flouw Manuf
Process 1/8 mont
' 3 month
"2 PRODUCT QESIGN  |-Design to achive Custemers Spec’s
4 month
~Purchase Orders to Various Suppliers /2 mont
3 PURCHASE ORDER
| OF EQUIPHENT -Build 1o Specifications 12 month
~S1te Preparation i month
4 ARRANGENMENT
-Certif1cation and Functionat Check of Equipment (}1,/2 mont
~Packing and Dispaich % t/2° mont
5 TRANSPORTATION  |-Overseas 1o Buenos fires, Argentine { month
~Transport 1o INTERCLINA 1/2 mont
~Complete Equipment Installation I month
- & INSTALLATION
-Complete Site Preparation | month
-Train INTERCLIMA Personnel on Proper Equipment Opl2 month
? PROCESS CAPABILITY | Equipment Manufacturer's Personnel/Consulting Eng
CHECK ~Tratn Run and Debug Problems 1 month
- Prototypes Manufacturing 1 month
B TEST
- Perigmance, Funcionability and Durability Testin}2 month
8 PROOUCTION -Start full production. 13 month
[
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" EVAPORATOR ASSEMBLY LINE v

FIN TUBE
AL COTL AL COIL
[}
STRAIOHTEN
PRESS CUTTING
ARD BENDING
EYAFORATOR
CORE
ASSEMBLY
EXAFANDER
DEGREASING
(6)

RETURNS BENDS
Y0 CORE
ASSEUBLY

o

. - o}
r BRAZING
{9}
REPAIR STATION ‘

LEAKAGE TEST
(1e)

!

FIMAL ASSEMBLY
(1v¥)

FINAL INSPECTION

FACKING
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COUNTRY 5 REPUBLIC OF ARGENTINA Pg. 1
PROJECT TITLE: CONVERSION TO NON-TECHNOLOGY I THE

FRODUCTION OF HEAT EXCHANGERS FOR MORILE
AIR CONDITIONERS,

PROJECT ENTERPRISES: MIRGOR, INTERCLIMA AND SIMON CACHAN

SECTOR/SUB-SEQTOR: MOBILE AIR CONDITIONING (MAC)

REFERENCE ¢ Meeting at World Bank Qffices 11/24/94,

and two Preliminary Reviaws

RELATIONSHIP TO COUNTRY PROGRAM:

The project preparers have noted that a strategy is needed
and is being daveloped to treat issues rslated to the fleet
of clder cars, CFC-12 avallability for service, retrofit options
and sector polidies {including possible government tax
interventions), It is suggested that a training component for
the service industry in containment and contaminant reduction
in CFC-12 systems, and ¢leanliness control in HFC-134a systems
be consgidered within the sector strategy. The prograx should
also consider the positive effects of inproved manufacturing
and service prior to conversion of the manufacturlng facilities,

TECHNICAL SOUNDNESS:

Thege proposals identify the technical support sources
and their anticipated costs. The sources identified fox
technology agquisition are believed to be competent.

It is expscted that the government in its sector strategy
will include provisioning for good penatration into the

application and service field ocutside the primary cbjective
of CFC contalinment in MACs,

RELEVANCE AND ADEQUACY OF XNFORMATION PROVIDED:

The information, along with the propesals of each firm
with xegard to machinery and equipment appears to define the
project and the anticipated expenses adequately. There isg some
uncertainty that the reguest for incremental operaticnal costs
can be justified giveno that this is an integrated conversion
project affecting 80 percent of the producers. Thus, the price
changes would be expected to be virtually sector-wide and
Government intervention and public education could provide a
simultaneous impact. .

It is recognized that this is a portion of the total program
for MACS and the rast of the program is currently undefined.
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ENVIRONMENTAL IMPACT: Pyg.2

The inclusion of mass spectrometer leak testing infers
a product with less leaks and therefore less service
requiremgnts, This is desirable and will contribute to reduction .
of the emissions of HFC-134a {a greenhousa gag)., it is
anticipated that the aforementioned sector strategy will
incorporate the need for reduction of leaskage of CFC-12 {an
ODS) in the service sector, The reduction of leakage of CPC-12
in current production and service is not addressed, :

SAFETY ISSUES:

To the knowledge of this reviewer, there are not any unique
safety practices required for the handling of HFC-1342 or
HFC-134a products, There are however, eafaty practices
asgociated with interchangeability of parts for mechanical and
functional reliability that sarvice personnel must be aware
of. It is expected that adequate training and control of

intrerchangeabllity of parts through design control will cover
all unique safety considerations,

' PROJECT COSTS!:

The unit abatement cost (UAC) is reported as §$6.64/kg/yr.
Any review should be considexed by those with more understanding
of the conseguences and alternatives and with more timée allocated
in the rxeview program.

The inclusion of mass spectrometery leak detection in the
manufacturing program for CFC-12 systems, instead of waiting
for the conversion to HFC-134a systems should be considered.

In the case of SIMON CACHAN, painting and packaging systems
are listed in the description of the proposed conversion as
well as a "box price" {(paragraph 7.1-1) and safety equipment
{annex IXI, last two items on the first page). Juatification
for these expenses should be reviewed,

IMPLEMENTATION TIMEFRAME(S):

CACHAN ' The 10 quarter implementation time (2.5 yrxs.,)
should be adeguate in the case of SIMON CACHAN,

INTERCLIMA The 19 month implementation time is extremaly
optimistic but feasible,

MIRGOR MNo timeframe is specified, but it is suspscted
te correspond to the introduction of new models, If this is
the case, the portion of tooling assoclated with model change
should be separated from the portion of the costs assoclated

with recovering the loss in pexformance due to the use of
HEC-134a. .
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v, . .
© RECOMMENDATIONE:2 Pg. 3

CACHAN It is opinicn of this reviswer that the proposed

project ia within the scope of our objectives and should be
approved,

, INTERCLIMA It is tha Qpinién of this reviewsr that the
proposed project 43 within the scops of fundable pr ts.

MIRGOR It is opinion of thi;axﬁviewer that Ahe pripoged

project is within the acope of gifxp le STH. Ao oo
QORG REVIEW e ' '

DATE OF REVIEW

12 Movember, 1994




PROJECT DURATION:
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COSTS:
INTERMEDIARY FEE:
PROPOSED ODS GRANT:

UNIT ABATEMENT COST:

TMPLEMENTING AGENCY:

COORDINATING
NATIONAL AGENCIES:

BENEFICIARY ENTERPRISE:
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PROJECT COVER SHEET
COUNTRY: Argentina
PROIECT TITLE: Conversion to non-CFC technology in the production of
‘ condensers for mobile air conditioning.
SECTOR COVERED: Mobile Air Conditioning
ODS USED IN SECTOR: 627 tons CFCs (ODP)
FROJECT IMPACT: 180 tons CFC-12/year (jointly with Mirgor and Interclima

Project)

One (1) year

Ten (10) years

US$ 2,658,463 Incremental Capital Cost

US$ 79,750

US$ 2,738,217 (reflects 100 % local ownership)

US$ 3.5 kg/year (indirect unit abatement cost, for capital
cost)

WORLD BANK

OPROZ - INTI

SIMON CACHAN, S8.A.

PROJECT SUMMARY

Under this project, CACHAN 8.A. will convert the present production of CFC-12
condensers for moblle air conditioning (MAC) to HFC-134a compatible technologies. This
project includes the redesign and retooling of production lines, training, and technical
assistance. To assure the reduction of CFC consumption, this project has been integrated
with the INTERCLIMA project (condensers and evaporators) and the MIRGOR project (unit
assembly and hoses), in order to cover all system wmponents.
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PROJECT OF THE GOVERNMENT OF ARGENTINA

SIMON CACHAN 8.A. CONVERSION TO NON CFCs TECHNOLOGIES IN THE
MANUFACTURE OF CONDENSERS FOR MOBILE AIR CONDITIONING HEAT
EXCHANGERS

1. GENERAL BACKGROUND

The Country Program of the Government of Argentina for the protection of the ozone
layer was presented and approved in the XII Meeting of the Executive Committes of the
Multilateral Fund of the Montreal Protocol. This Country Program contains the intentions of
the Government and industry to reduce and phase out the consumption of ozone depleting
substances (ODS).

The Country Program calls for a total phase cut of the ODS by the year 2006, and
reductions in advance to the scheduled data established by the Montreal Protocol and their
amendments. Reasons for such 2 policy are environmental impact and futurc international
restrictions on products that contain these substances.

ODS consumption in Argentina during 1992, the base year of the Country Program,
was 1,338 tons of CFC-11 and 2,408 tons of CFC-12. Due to the growth of the sectors that

use ODS, the congumption has increased approximately 7% during 1993 and will increase
6% during 1994.

A strategy is being designed to address the issues associated with service,
containment, and reduction of CFCs in the older vehicles, The Government of Argentina
will present the project at a later date.

2. OBJECTIVE

The objective of this project is to convert the present CACHAN production of CFC-
12 condensers for the mobile air conditioning units to HFC-134a compatible condensers.
Redesigning and retooling the present production lines are required. The project also
included the elimination of the use of the chlorinated solvents needed for cleaning, which will
be restricted in the future by the Montrea) Protocol,

3. SECTOR BACKGROUND

In 1993, the Argentinian automobile industry produced 300,000 vehicles. This
production has increased greatly during the present year. Taking into account the production
programs of the domestic auto manufacturers CIADEA (Renault), SEVEL (Fiat, Peugeot)

2
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and Autolatina Argentina (Ford and Volkswagen), 1994 automobile production will reach
400,000 units.

Approximately 45% 10 50% of ncw vehicles have air conditioning units. In addition,
there is strong demand in the after market for MAC units, since around 10% of the cars less
than one year old install an air conditioning unit after entering circulation.

Taking into account these figures, and considering that the average charge is 1 kg per
unit, present CFC-12 consumption is around 200 tons per year for new units.

Approximately 1,700,000 vehicles in Argentina have air conditioning. Assuming that
every 3 to 4 years the units are recharged and that each service consumes 0.8 kg, 427 ton
pet year are consumed in servicing activities.

The production structure of this sector is based on 4 companies, according to the
following:

INTERCLIMA:
Produces condensers and cvaporators for MIRGOR §.A and for VALEO Brazil,

CACHAN:

Produces radiators and condensers. Major patt of its condenser production is for
MIRGOR S.A.

MIRGOR:

Provides complete systems to the domestic auto manufacturers. Produces hose
assemblys for the systems, assembles condensers and evaporators provided by CACHAN and
INTERCLIMA respectively and imports the compressors, Iis customers arc CTIADEA

{Renault) and SEVEL (Fiat y Peugeot). Units provided represent around 75% of the
domestic market.

SISTEMAIRE:

Provides complete systems to the domestie aufo manufacturer AUTOLATINA
Argentina, produces condensers, ¢vaporators, and boses assemblys. It shares 25% of the
complete MAC units market,

The Country Program calls for the phaseout of CECs in the MAC sector on or before
the year 2000 for new equipment, and phaseout of CFCs consumption in servicing activities
on or before the year 2004.

The strategy for the sector is as follows:

a) Define and present the three integrated projects simultancously: MIRGOR,
INTERCLIMA, and CACHAN. Such an approach serves o fake into account that in

3
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the domestic market, INTERCLIMA and CACHAN are isnpartaﬁ; suppliers to
MIRGOR. An advantage is that the issue of double counting can be avoided,

b) One project to convert the heat exchanger and hoses production and the assembly
tine by SISTEMAIRE.

t) One project for recovery and recycling of CPC-12 and training for service
activities.

4. ENTERPRISE BACKGROUND

SIMON CACHAN is 2 100% Axgentinian company founded in 1907. The company
manufactures in two plants {ope in Buenos Aires and one in San Luis). In addition to MAC
condensers, CACHAN's products include automobile radiators, and oil and air coolers.
Reported annual sales are USS 10,994,130, Additional company data are as follows:

No. of Employees: 187

Capacity Production: 176,000 units per month

Present Production: 143,000 units per month N

Annual CFC consumption: 183 Tons (indirect, jointly with MIRGOR and INTERCLIMA)
Market share: 80% for MAC, domestic market

Other markets: Brazil

Qwnership: 100% Argentinian

Technology sources: Condenser: own design

Simon Cachan is the only manufacturer of all aluminum serpentines. It has developed
an own technology based on an aluminum multichannel tube, bent into a serpentine shape and

surrounded by aluminum fins, It has adopted a brazing technology, ALFUSE, licensed by
MODINE, Mfg. Co. (Racine - USA).

8. TECHNOLOGY : Overview and Sclection

Currently, the only commercially viable alternaiive available to replace CFC-12 is
HF(C-134a. This refrigerant is being widely introduced in MACs in Europe, Japan and the
United States.

Because of different performance and working temperatures of HFC-134a, changes in
heal exchanger and hose assemblys of the MAC systems are required.

CACHAN presently produces serpentine condensers for MAC systems. The basic
serpentine design would meet the 20 to 35% increase in performance required for HFC-134a
MAC systems after a redesign in order to provide additional condensation surface. This

4
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change implies 2 major volume and weight alteration, which will not be accepted by
CACHAN customers, CACHAN's end customers are associated with Buropesn auto
manufacturers, who have optimized the enginc space to provide greater comfort for the
occupants, and they do not agree with the requirement of additional space for a larger

condensing unit. Therefore, 2 change in the design for the parallel flow technology is
required,

6. DESCRIPTION OF THE PROPOSED CONVERSION
The Parallel Flow (PF) condenser design involves the following parts and processes:

a) Manufacture of the multichannel tube where the refrigerant condenses.

b} Manufacture of the clad aluminum fins.

¢) Manufacture of the clad aluminum tanks and heads, Accessories to ensure
impermeability and refrigerant flow in these parts (caps, dividers, connectors,
brackets, etc.) also have to be provided,

d) Manufacture of clad aluminum sides (necessary to protect the fins and fix the
condenser io the car, _

e} Components degreasing, washing, and drying,

f) Assembly of the above components,

g) Fluxing and drying of the set in a nitrogen atmosphere,

h) Preheating, furnace brazing, and cooling in nitrogen atimosphere.

i) Pressurization and leakage test.

§) Painting.

k) Packaging.

To effect the changeover, this manufacturing process requires the following new tools
and equipment:

1) Aluminum brazing system which includes:
Flux application system
Drying oven
Brazing Furnace
2) Fin machines
3) Microextruded tube straightener and cutter
4) Assembly machine
5) Washing, drying, fluxing, predrying, preheating, brazing, and cooling squipments
6) Mass spectrometer leak test machine ‘
7} Painting and packaging systems
8) Devices and gauges quality control equipment

p.@s
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change implies a major volume and weight alteration, which will not be accepted by
CACHAN customers. CACHAN's end customers are associated with European auto
manufacturers, who have optimized the engine space to provide greater comfort for the
occupants, and they do not agree with the requireinent of additional space for a larger

condensing unit. Therefore, a change in the design for the parallel flow technology is
required,

6. DESCRIPTION OF THE PROPOSED CONVERSION

The Paralle] Flow (PF) condenser design involves the following parts and processes:

#) Manufacture of the muitichannel tube where the refrigerant ccndcnses

b) Manufacture of the clad aluminum fiss.

¢) Manufacture of the clad aluminumn tanks and beads. Anccssoncs to ensure
impermesbility and refrigerant flow in these parts (caps, dividers, connectors,
brackets, eic.) also have to be provided.

d) Manufacture of ¢lad aluminum sides (necessary to protect the fins and fix the
condenser to the car.

¢) Components degreasing, washing, and drying.

f) Assembly of the above components.

¢) Fluxing and drying of the set in & nitrogen atmosphere.

h) Preheating, furnace brazing, and cooling in nitrogen atmosphere.

i) - Pressurization and leakage test.

j) Painting.

k) Packaging.

To effect the changeover, this manufacturing process requires the following new tools
and equipment:

1) Alwuinum brazing system which includes:
Flux application system
Drying oven
Brazing Furnace
2) Microextruded tube straightener and cutter
3) Assembly machine
4) Washing, drying, fluxing, predrying, preheating, brazing, and cooling equipments
5y Mass spectrometer leak test machine
6) Painting and packaging systems
8) Fin machine and gauges modification

B.g7
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Petailed tooling and the equipment required are provided in Annex IL.
Implementation schedules appear in Anpex L. Annex V is 2 50 page compilation of

quotations requested by the company and is in the WORLD BANK SIMON CACHAN
project file,

7. PROJECT COSTS

7.1 Capital Costs

Incremental Capital costs include zoahng and shipping expenses, tzchnical assistance
and training. A detailed cost breakdown is given in Annex I, ’!‘he eapital costs amount to
US$ 2,311,707 not including 15% continency.

7.2  Cachan Project Total Costs
US$ 2,658,463 with contingency,

7.3  Unit Abatement Cost

The CFC consumers in the MAC sector are auto maﬁufacm}ars, 1ot the MAC system ‘

producers. In order to estimate the unit abatement cost, and taking into account that this
project i3 part of an integrated one, that also includes the INTERCLIMA project and the
MiIRGOR project, an indirect CFC consumption was assumed, based on the total units that
MIRGOR, provides for the domestic market and some servicing consumption to uniis for one
year. The capital cost of the three projects considered are:

USS$ 1,674,488 - INTERCLIMA
US$ 30,080 - MIRGOR
US$ 2,311,707 - CACHAN

Ttem Units Value
a) Capital costs USs$ 4,016,275
b) Project Useful Life years 10
&) ODS Reduction/year kg 183,000
) Capital Recovery factor (10 % discount 0.16275
raie) :
Unlt Abatement Cost [ae) /4] - Capital Costs. | USH/kg/year 3.57
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8. FROJECT FINANCING

CACHAN requests the grant of 100% of the project costs, reflecting the 100% local
ownership, based on USS 2,738,217, This includes 3% intermediary fee of US$ 79,750,

9. PROJECT EXECUTION
9.1  Responsibilities

CACHAN will coordinate with OPROZ the terms for all required responsibility
agreements, inchiding a description of accountability, and explicit arrangements to receive
technical or managerial assistance from both federa! institutions (as INTI) and/or private,
domestic or foreign parties, from either international organizations (as World Bank) or from
the private sector, mainly in association with equipment/raw-material suppliers.

OPROZ and INTI will oversee the successful implementation of the project. As patt
of their supervisory role, they will ensure the proper disposition of the CFC-12 equipment.

If it is possible to retool for another industry, that will be the preferred approach.
Equipment which cannot be retooled will be destroyed. A

9.2  Project Timetable

The implementation schedule is given in Annex III.

10. REGULATORY ACTION

This project will not require regulatory actions.

11, PROJECT IMPACT

This project, jointly with the MIRGOR and the INTERCLIMA projects, will
contribute to eliminate the use of, at least, 183 tons of CFC-12 in the first year of
implementation. The project employs commercially and environmentally acceptable
technologles, and will thus be instrumental in the subsequent elimination of the use of CFCs
in similar plants in Argentina.

In the present production line, the components require vigorous washing which
generate harmful pollutants that require neutratizing of this water and vapor products. As an

additional benefit, the use of the new technology eliminates the production of confaminant
vapors and water,
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ESTIMATE OF THE TOTAL PRODUCTION OF CONDENSERS b

BY SIMON CACHAN POR 1994,

a) Market of automotive vehicle

manufacturers.
8imén Cachan S.A.’s share of the A
market 85,072 units
b} Export market 2;500 units
f=' ¢) Domsstic aftermarkst (12 months]) 30,000 units

Total estimated sales for 19%4 . 117,572 units
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PARTIAL MARKET .

Estimate of tha 1994 production of condenssers by Simén Cachan 5.7,
for the criginal equipment manufacturers market (QEM}.

Preoduction intanded for Sevel (Paat and Peugeot), Cladea (Rsnnult}
and Scania Argentina.

3
L3

HODEL ' TOIAL NUMRER QF VEHICLES
EQUIPPED WITH AIR CONDIT.

504 B8RP II | 8,112 ‘

505 Carburetor 3,000

505 Iﬁjeation ‘ 400

505 Diesel | 1,080

405 ¢ 8,000

_ Renault 9 17,280

Rensult 11 ' 6,000

Renault 19 | 34,800

Renault 22 5,200

Scania ~4.200

TOTAL _ ‘ 85,072

"% 11 months, 7,733 per month
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TOTAL ARGENTINKE MARKET o

Estimate of Simén Cachan §.A.'s ghare of the original egquipment
manufacturers market {OEM) for 1994 = Condensers for vshicles
equipped with air conditioners produced by Savel, Autclatina,
Ciadea and Scania,.

Seval ' . 54,872 vehicles
Autoclatina 33,958 vehicles =
Ciadea 63,280 vehicles
Scania (trucks) ' 1.200 yeshicles

153,410 vehicleas

equipped with air conditioners during 1994.

Vehicles equipped with condensers .
- produced by 8imén Cachan 85,072

8imén Cachan's shars of the condenser market for air conditioners
in the Argentine OBEM market: 55,45%
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PROJECT COSTS
Capital Costs
ESTIMATED COST
DESCRIPTION PURCHASE TRANSPORT INSURANCE TOTAL
VALUE
1. Technical assistance (S.A. DAY) 150,000 150,000
2.  Microextruded tubes cutter gnd 150,000 2,000 200 152,000
siraightener (Bulad)
3. 'Tube trayers 80,000 2,000 200 82 200
4. Pin usysrs {(McKeni¢a) 70,000 '
5.  Core sssombly machine (McKenica) 417,800
6. Motorized conveyor (McKenica) 20,000
7. Semi automatic header machine 62,500
(McKenies) . . .
B. Transport, insurance, and total cost for 12,700 7,000 590,000
items 4 to 7
9.  Washing and drying system (Seco 157,500 6,017 1,450 164,967
Warwick)
10, Pluxing, drying, pre-heating, brazing 780,850 116,750 19400 977,100
and cooling line (Sego Warwick)
11. Fiux concentrate station 20,000 20,000
12. Mass specirometer 21,000 21,0600
13. Connector soldering station (estimated) 40,000 40,000
14, Insert machine for end caps and header 10,000 10,000
dividers
15. FRin machine tooling (McKenica) §0,420 80,420
16. Molds for fin trays 24,000 24,000
2,311,707
Subictal
17, Contingency: 15% of subtotal 146,756
2,658,463

TOTAL

i3
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ASSEMBILY OF PFC CONDENSERS -- COUNSELING AGREEMENTS

e o S i e
Amount | Estimated | Imported | Local { Bstimated transport | Total
cost cost estimated
. : cost

Supplior | Insurancy
1o plant

1 150,000 X . 150,000

Techalical counseling and
sipport
e T e i

14
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ASSEMBLY OF PFC CONDENSERS -- EQUIPMENT
Ref Ng Description Amount | Estimated | Imported | Local | Estimated transpost Total
cost cost estimated
ookt
Suppiier | Insurance
to plant
1B Microextrudad wwbes 1 150,000 x 2,000 200] 152,200
cutter and straigthener
2E | Tube tray 1 80,000 X 2,000 200{ 2,200 |
3E Pin tray H 10,000 X
4B Core assembly machine 1 417,800 X
“ SE Matorized conveyor i 20,000 X u
11 Semi antomatic header i §2,500 X
machine
Transport and total costs 12,700 7000 590,000
for 3B o 68 )
7B Washing and érying 1 187,500 X 6,017 1,450 184,967
- gystem '
88 Fluxing, drying, i 780,950 X 116,7501 79,400 977,100
preheating, brazing, and
cooling line
9E Flax concentrate siation ! 20,000 X 20,000
10E | Mass spectrometer i 21,000 X 21,080
118 Connector soldering 1 40,000 b 40,000
station
12E Insert machine for end 1 10,000 X 10,000
caps and header dividers
s T oo oo T e — —

15

e e A ol S5 i T



ErOM: RNIFAX O 514 2820068 NOU 2B, 1994 BIG3PM ®242 PR3
ASSEMBLY OF PFC CONDENSERS -~ TOOLING
L s T Y T i —— i T S
Ref No Deseription Amount | Estiinated | Imported | Local | Estimated transpoct Total
cost oost estimated
cost
Supplier to ] Insurance i
plant
~-B 1T | Pio machins tooling 1 £0,420 X Included 80,420
in ’
McKeales
machine
‘2T | Molds for fin trays 1 240000 X Tncluded 24,006
in
McKenica
machine
e —— - e e e el ~ 4
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ACTIVITY QUARTER }{

st | 2t | 3nd ith 5ih 6th Th 8th 9ih 100 |

Technical 25,000f 25000] 25,0001 25.000] 25,000] 25,0000 25,000] 25,000

asgistance

Fin mactine 120,000 120,000 154,709 -

Microextruded 74,880 74,880| 74,8800 74,8801 74,880

tules

steaiphiener

culter and trayer

Tooling 68,7371 68,737| €8,737] 68,737| 68.737] 68,737

Assesably 140,000 140,000 184,018

machines

Washiog, 368,000 365,000 ' 482,067

drying, fluxing,

and brazing line

Laskage test 55,000 55,000 60,578

Devices and 100,000| 50,400

gages '

Unforesscn costs B4.560) B4.560] B4.560] 84,560 84,5601 R4.360

gTOTAL 25,000 933,177§ 283,177| 945,677] 365.677] 1,201,447 190,797 25,000
e e e e o S ot 0 e T
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FROM: OMNTFRX
COUNTRY ¢ REPUBLIC OF ARGENTINA Pg. 1
PROJECT TITLE: CONVERSION TO NON-TECKNOLOGY IN THE

PRODUCTION OF HEAT EXCHANGERS FOR MOBILE
AIR CONDITIONERS.

PROJECT ENTERPRISES: MIRGOR, INTERCLIMA AND SIMON CACHAN
SECTOR/SUB-SECTOR:  MOBILE AILR CONDITIONING (MAC)

REFERENCE: Meeking at World Bank Qffices 11/24/%4,
and two Praliminary Reviaws

RELATIONSHIP TO COUNTRY PROGRAM:

The project preparers have noted that & strateqgy is needed
and is being developed to treat issuas related to the fleet
of older cars, CFPC-12 availability for service, retrofit options
and sactor peolicies (in¢luding possible government tax
intervantions), It is suggested that a training componant for
the gervice industry in containment and contaminant reduction
in CFC-12 aystems, and cleanliness control in HPFC-134a systems
be considered within the sector strategy. The program should
elso consider the positive effects of improved manufacturing
and gérvice prior to conversion of the manufacturing facilities,

TECﬁNICA; SOUNDNESS:

. These proposals identify the technical support sources
and their anticipated costs. The sources identified for
technology acquisition are bellieved to be competent,

It is sxpected that the govaroment in its sector strategy
will include provisioning for good penetration into the
application and sexvice field outside the primary objective
of CFC c¢containment in MACs.

RELEVANCE AND ADEQUACY OF INFORMATICN PROVIDED:

The information, along with the proposals of each firm
with regard to machinery and equipment appears to defins the
projact and the anticipated expenses adequately. Thers is some
vncertainty that the request for incremental opaerational costs
can be justified given that thie is an integrated conversion
project affacting 80 percent of the producers, Thus, tha price
changes would be expected to be virtually sector-wide and
Government intervention and public education could provida a
gimultaneous impact, ‘ ‘ )

It 45 recognized that this is a portion of the total program
for MACs and the rest ¢f the program is ¢urrently undefined,

NS 2B, 1994 arpart 3‘32!‘42 p. B8
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ENVIRONMENTAL IMPACT: ‘ Pg.2

The inclusion of mass spectrometer leazk testing infers

a product with less leaks and therefore less service
Tequirements,

This i3 desirable and will conktribute to reduction .
of the emissions of HFC-134a (a gzeenhouse gas), It i#

anticipated chat the aforementioned sector strategy will
incorporate the need for reduction of leakage of CFC~12 {an

ODS) in the service sector. The reducktion of leakaga of CPC-12 .
in current production and service is not addressed, .

SAPETY ISSUES: '

To the knowledge of Lhip reviewer, there are not any unique
safety practices required for the handling of HFC-~134a or
HFC-134a products. There are however, safety practices
associated with interchangeability of parts for mechanical and
functional reliability that smervice personnel must be aware
of. It ia expected that adequate training and control of
intrerchangeability of parts through design control will cover
all unigue safety conziderations,

 PROJECT COSTS:

The unit abatement cost (UAC) is reported as $6.64/kg/yr.
Any review should be considered by those with more understanding
of the congequences and alternatives and with mora time allocated
in the review program,

The inclusion of mass spectrometery leak detegtion in the
manufacturing program for CFC~12 systems, instead of waiting
for the conversion to HFC-134a systems sghould be censidered.

In the cage of SIMON CACHAN, painting and packaging systems
are listed in the description of the proposed conversion as
wall as a “"box price” (paragraph 7.1-1} and safety equipment
{annex IIY, last two items on the first page), dJustification
for these expenses should be reviawed.

IMPLEMENTATION TIMEFRAME({S):

CACHAN The 10 guarter implementation time (2.5 yrs.}
should be adequate in the case of SIMON CACHAN.

INTERCLIMA The 15 month implementation time is extramely
optimistic but feasible. '

MIRGOR No timeframe is specified, bub it is suspected
to correspond to the introduckion of new models., If this is
the case, the pertion of tooling associated with model change
should be separated from the portion of the costs associated
with racovearing the loss in performance due to the use of
HEFC-~134a. :

14 2020068 NOU 28, 1954 B:esPh ﬁEiﬂ? P.ﬁ'ﬁ’
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RECOMMENDATIONS: Pg. 3

CACHAN It is copinion of this reviewer that the proposed

project is within the scope of our cbjectives and should bhe
approved.

INTERCLIMA It is tha mpinion of this reviewar that the
proposed project is within the scope of fundahle pro ks,

MIRGOR Xt is Gpinien of this
projact is within ths scope of £

V3

OORG REVIEW i

DATE OF REVIEW

. 12 Novenber, 1534

u»*,\-‘
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PROJECT COVER SHEET

COUNTRY:

PROJECT TITLE:

SECTOR COVERED:
ODS USED IN SECTOR:

PROJECT IMPACT:

PROJECT DURATION:
PROJECT ECONOMIC LIFE:
TOTAL PROJIECT COSTS:
INTERMEDIARY FEE:

PROPOSED MLF GRANT:

COST EFFECTIVENESS:

COORDINATING NATIONAL
AGENCIES:

IMPLEMENTING AGENCY:

BENEFICIARY ENTERPRISE:

Argentina

Conversion to noa-CFC technology in the production of
complete mobil air conditioning systems.

Mobil Air Conditioning
627 tons CFCs (ODP)

180 tons CFC-12/year (jointly with Interclima and Cachan
Project)

Qne (1) year

Ten (10) years

Incremental Capital Cost USS 34,592 -

US$ 1,040

US$ 35,632 (reflects 100 % local ownership)

Incremental Operational Cost US$ 1,882,187 (to be requested in
one year)

USS$ 3.57/kg/year (indirect unit abatement cost, for capital

cOst)

US$ 10.3/kg/year (indirect unit abatement cost, for operational
cost)

OPROZ - INT!
WORLD BANK
MIRGOR, S.A.

PROJECT SUMMARY

Under this project, MIRGOR will convert the present production of CFC-12 mobil air
conditioning (MAC) units to HFC-134a compatible technologies. This project includes the
redesign and retooling of production lines, training, technical assistance, and incremental
operating costs for one year. To assure the reduction of CFC consumption, this project has been

integrated with the CACHAN praoject {condensers) and the INTERCLIMA project (evaporators
and condensers), in order to cover all system components.
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PROJECT OF THE GOVERNMENT OF ARGENTINA

MIRGOR 5.A. CONVERSION TO NON CFCs TECHNOLOGIES IN THE
MANUFACTURE OF MOBIL AIR CONDITIONING UNITS

1. GENERAL BACKGROUND

The Country Program of the Government of Argentina for the protection of the ozone
Tayer was presented and approved in the XIII Meeting of the Executive Committee of the
Multilateral Fund of the Montreal Protocol. This Country Program contains the intentions of

the Government and industry to reduce and phase out the consumption of ozone depleting
substances (OD5),

The Country Program calls for a total phase out of the ODS by the year 2006, and

reductions in advance to the scheduled data established by the Montreal Protocol and thelr

_amendments., Reasons for such a policy are ¢nvironmental impact and future international
restrictions on products that contain these substances.

ODS corsumption in Argentina during 1992, the hase year of the Country Program,
was 1,338 tons of CFC-11 and 2,408 tons of CFC-12. Due to the growth of the sectors that

usé ODS, the consumption has increased approximately 7% during 1993 and will increase
6% during 1994, .,

A strategy is being designed to address the issues assoclated with sarvice,

contattment, and reduction of CFCs in the older vehicles. The Government of Argentina
will present the project at a later date.

2, OBJECTIVE

The objective of this project is to convert the present MIRGOR production of CFC-12
systems for mobile air conditioning to HFC-134z compatible systems. Redesign and
retooling of the present assembly lines sre required. Entire redesign of specific units that are
not produced in Europe by the parent manufacturers will also be necessary.

3. SECTOR BACKGROUND

In 1993, the Argentinian automobile industry produced 300,000 vehicles. This
production has increased greatly during the present year: Taking into account the production
programs of the domestic auto manufacturers CIADEA (Renault), SEVEL (Fiat, Peugeot)



FROM:OMNIFRY O 514 2820868 NV 28, 1994 T3P H233 P.d4

and Autolatina Argentina (Ford and Volkswagen), 1994 automobile production will reach
400,000 units.

Approximately 45% to 50% of new vehicles have gir conditioning units. In addition,
there is strong demand in the after market for MAC units, since around 10% of the cars less
than one year old install an air conditioning unit after entering circulation.

Taking into account these figures, and considering that the average charge is 1 kg per
unit, present CFC-12 consumption is around 200 tons per year for new units.

Approximately 1,700,000 vehicles in Argentina have sir conditioning. Assuming that
every 3 to 4 years the units are recharged and that each service consumes 0.8 kg, 427 ton
per year are consumed in servicing activitics,

The production structure of this sector is based on 4 companies, accordiog to the
following:

INTERCLIMA:
Produces condensers and evaporators for MIRGOR 8.A and for VALEO Brazil,

CACHAN:

Produces radiators and condensers. Major part of its aanﬁanser production is f(}r
MIRGOR S.A.

MIRGOR:

Provides complete systems to the domestic auto manufacturers. Produces hose
assemblys for the systems, assembles condensers and evaporators provided by CACHAN and
INTERCLIMA respectively and imports the compressors, Its customers are CIADEA

(Renaulty and SEVEL (Fiat y Peugeot). Units provided represent around 75% of the
domestic market,

SISTEMAIJRE:

Provides complete systems to the domestic auto manufacturer AUTOLATINA
Argentina, produces condenscrs, evaporators, and hoses assemblys, It shares 25% of the
complete MAC units market. ’

The Country Program calis for the phaseout of CFCs in the MAC sector on or before
the year 2000 for new equipment, and phaseout of CFCs consurnption in servicing activities
on or before the year 2004,

The steategy for the sector is as follows:

a) Define and present the three integrated projects simuitaneously: MIRGOR,
INTERCLIMA, and CACHAN. Such an approach serves to take into account that in

oy
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the domestic market, INTERCLIMA and CACHAN are important suppliers to
MIRGOR, An advantage is that the issue of double counting can be avoided.

b) One project to convert the heat exchanger and hoses production and the assembly
line by SISTEMAIRE,

¢) One project for recovery and recyeling of CRC-12 and training for service
activitias,

F g, ENTERPRISE BACKGROUND

MIRGOR produces finished automobile air conditioning units. Annual sales of US$
93,620,804 were reported during 1993, Facilities at the Mirgor Plant are one assembly line,
one hose assembly line, and production text, Additional company data are as follows:

No. of Employees: 300

Capacity Production: 165,000 units per month

Present Production: 118,252 units per month

Annual CFC copsumption: 183 Ton (indirect, jointly with INTERCLIMA and
CACHAN)

Matket share: 75% of domestic market

Other markets: Brazil

Ownership: 100% Argentinian

Technology sources: Evaporators: Valeo France and own design
Condenser: own design

License agreements VALEQ TN France

HARRISON Div Radiators (France - USA - Japan)

5. TECHNOLOGY : Overview and Sclection

Currently, the only commercially viable alternative available to replace CFC-12 is
HFC-134a. This refrigerant is being widely introduced in MACs in Burope, Japan and the
United States.

Because of the different performance and working temperatures of HFC-134a,
changes in heat exchangers and hoses of the MAC systems are required.

Conversion of evaporators and condensers are presented io the INTERCLIMA and
CACHAN projects, but introduction of the newly designed components in the air

e,
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conditioning system will require unit redesign. The same oceurs with the compressor and
expansion valves,

Different chemical processes associated with HFC-134a require the adoption of new

hoses, dryers, and seals. Therefore, the hose assembly line has to be converted and it will
be necessary to test the new components.

6. DESCRIPTION OF THE PROPOSED CONVERSION

The change of technology in the production of heat exchangers (evaporators and
condenser) by INTERCLIMA demands the retooling of the production line as follows:

8) Redesign of Peugeot 505 and Regatta units.
b) Testing new units with the new components

c) Conversion of the hose production line,
d) Conversion of the assembly line.

Detailed technical specifications of required redesign are presented in Anpex Il

7. PROJECT COSTS

7.1  Capital Costs

Capital incremental costs include:
1) Tooling for the hose line, procurement of equipment, and associated shipping costs

(see Annex III).
Note: Each component was affected by 2 box price.

2) External engineering services, testing and materials for testing. (see Annex VI)
3) Training (see Annex I).
The capital costs amount to US$ 34,592,

7.2 Incremental Operational Costs

Incremental operational costs result from an increase in the prices of the compressor,
expansion valve, and dehydrating tubes and hoses. The evaporators and condensers are not
included in this project because they are included in the CACHAN and INTERCLIMA
projects. Detailed incremental operational costs are given in Aonex V. It is acknowledged
that the incremental costs component of the project will require re-evaluation. However, the
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Government of Argentina has requested their inclusion in the project, subject (0 re-evaluation
of the input prices. It should also be noted that approved incrementa! costs in Montreal
Protocel projects funded through World Bank implenientation operations will be disbursed

only against actual expenditures and that these will have to be verifiable in strict accordance
with World Bank disbursement policies.

Operational Incremental costs amount to USS$ 2,091,319,
NPV (10% discounty: US$ 1,882,187

7.3  Total Cost
34,552 + 1,882,187 = 1,917,819

7.4  Unit Abatement Cost

The CRC consummers in the mobile air conditioning sector are auto manufacturers,
who are not the MAC system producers. Thben, in order to estimate the unit abatement cost,
taking into account that this project is pact of an integral one, where the CACHAN project
and INTERCLIMA project are involved, an indirect CFC consumption was assumed based
on the total units that MIRGOR provides the domestic market and some servicing

consumption for the first year of the units. The capital cost of the three projects considered
are:

US$ 1,674,488 - INTERCLIMA
US$ 30,080 - MIRGOR
US$ 2,311,707 - CACHAN

Also, the incremental costs of this project were taken into account in this particular
case:

Ttemm Units Value
a) Capital costs USss 4,016,275
b) Project Useful Life years 10
d) ODS Reduction/year kg 183,000
e) Operational incremental costs Uss 1,882,187
f) Capital Recovery factor (10 % discount 0.16275
rate}
Uit Abatement Cost {adf) /d] - Capital Costs. USS/kgiyear 3.57
Unit Abatement Cost [e/d] - Incremental Costs USSikg/year 10.30
Total unit Abatement Costs USSikg/vear 13.87
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B. PROJECT FINANCING

MIRGOR requests the grant of 100% of the proiect costs, reflecting the 100% lacal
ownership, based on US$ 35,632,

9. PROJECT EXECUTION
9.1  Responsibilities

MIRGOR SACIFIA will coordinate with QPROZ the terms for ali required
responsibility agreements, including a description of accountability, and explicit arrangements
to receive technical or managerial assistance from both federal institutions (as INTI) and/or
private, domestic or f{oreign parties, from either international organizations (as World Bank)
or from the private sector, mainly in association with equipment/raw-material supplicrs.

OPROZ and INTI will oversee the successful implementation of the project. As part
of thetr supervisory role, they will ensure the proper disposition of the CFC-12 equipment.
If it is possible to retool for another industry, that will be the preferred approach.
Equipment which cannot be retooled will be destroyed.

9.2  Project Timetable

The new assembly line will be ready within 15 months from the start of project
implementation, The development of components to start production is estimated to be 4

months (including testing and approval by cusiomers). The implementation schedule is given
in Annex V.

0. REGULATORY ACTION

This proiect will not require regulatory actions.

11.  PROJECT IMPACT

This project, jointly with the CACHAN and the INTERCLIMA projects, will
contribute to the elimination of consumption of, at least, 183 tons of CFC-12 in the first year
of implementation. The projects utilizes commercially and environmentally acceptable
technology and will thus be an efficient instrument in the subsequent climination of the use of
CECs in similar plants in Argentina,
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ANNEX 1

MIRGOR SACIFIA - PROJECT ESTIMATE COST

INCREMENTAL
TOOLING 23,284
{Annex III)
SHIPPING  Cost to port to sntry BS.AS 1,184
Cost to port BS.AS - Rie Grande - : 1,632
{Annex 1D
LICENSE 0
TRAINING Internal training courses ) 4,000
IMPORT TAX ' 0
Sub-total 30,080
15% contingencies 4,512
TOTAL CAPITAL COSTS 34,592
INCREMENTAL COST RAW MATERIAL 2,091,319
(Annex V)
TOTAL 2,125,911
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ANNEX [ TABLE |
PARALELL FLOW TYPE DESIGNS SULTARBLE FOR HFC- (34

(AC) AIR CONOITIONING SYSTES
. ___AND THEIR APPLICATION FOR MIRGOR' S CUSTOAE

AT CONMPONENT DESTEN CHARACTERISTIC] HWFC {34A
APPLICATION
TUBE UIDTH CENTER H .
PARALELL FLOW . 18.7 _ 1 9.83 A
: Oepht Long | Hihgt

73 80 | 146 8

73 220 | 203 C

79 { 270 | 203 1}

TUBE AND FIN 79 285 | 203 £
73 245 | 1582 3

79 321 1 178 6

_H

78 263 | 229

QESIGN- APPLICATION

g . TPARALELL FLOY|TUBE AND FI
CUSTONER UEHICLE HOGEL conoenser | EuapopaTon
FIAT (SEUELY DUNA A t
UNG A 8
REGATTA A --
PEUGEDT (SEVEL ] 504 A C
505 - a 0
K 405 A £
CIADEA (RENAULT) 3 A F
| 19 A 6
21 A H




-

CHANGE TYP|ESTINATED
CUSTOMER fODEL (5) U 21737 vesey

, ‘ VOLUNE
FFIAT (SEUEL) DUNA X 11,040
UNG X i5, 400

REGATTA X 2, 480

PEUGEDT (SEUEL) 50¢ ¥ 13,572
505 CARB X 2,240

505 INY/DIES | X 2,240

- 405 i 8,000

C1ABER (RENAULT) 9 X {7,280
i1 X §,000

19 X 34,800

z21 X 5, 200

_ Subtorsl | 118,282

OLUGEDT (SEVEL? 06 X 28,000
1 504 HfC-134a X . 2,000
FIAT (SEVEL) 178 X 75,000
DUNA LU i 33,000

IC1AGEA (RENAULT) CLIO X 25, 000
OLKSUAGEN GOL (AVS) X 201,000
Subtotal 175,000

UOLKSUABEN BOINTER g 8,000

- FoRo ORICN X 8, 000
£SCORT X 10, 000

HEQCEDES BENZ TIN X 3,000
Subtota! 23,000

TOTAL | 322,752

FROM: OMNIFAX

10!

ANNEX T

514 2820068

TABLE [

NOU 29, 1994 7:35PM ﬁ2‘49

NIRGOR CUSTONER DESIGN CHANGES BY VIHICLE

MODEL AND DLSIGN CHANGE TYPE

P. g

e

1 - ACC units on present production that require to be redesign for HFC-134a

2 ~ ACT units in proyect design process HFC-134a required to start ’
production during 1894/85/08

3 - ACC units under factibility studies HFC-1344 requiered,
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Tabi.e 1

Wy TNWD WO

nHRGon AHNEX 111
EODIPHENT COST SREAXDOMR
) {BPORT | EDUTPHENT FOLS 1874t SHINMPIKG [ .180aL
CQUIPNERT an Cost cost casT 10 8S AS | YO £.GBE | us soLian
: LOCAL A 8 C=(A+B ) . & £ - F=CeDef
DESIGN, DEUELOP. AND TRYOUT &.16" QUBBER HOGE t 851 €614 | ek, 48 740
DESION DEVELDP. AND TRYOUT 13.32" QUBBER HOSE | 661 661 33 4£ 210
T BESIGN, DCVELOP, AND TRYOUT 1-2° RUBBER HOSE i §61 (2] 33 15 210
DESIGN, DEVELOR, AND TOYOUT S.9° RUEBER HOSE . i £61 &6l 33 46 749
PIANCHESTER 100, 160000 HYDRAULIC CRINP PRESS FOR US| ] 22,826 22,635 1, 132 1,585 25,352
MANCHESTER TO0L & DIE PATENTED 8-F INGER HOSE
(EOESIG.BASE OF PRESS TO INCORPORATE HYDRALLIC POM| 1 2,237 2,87 112 157 . 2,506
INTD BASE OF HACHINE UITH STANDARD 15 6P POUER UN
LABEL ALL ELECTRICAL COMPONENTS IN THE MNAIN CRBINE] 1 254 254 13 iig 255
SPANISH TRANSLATIONS 0N OPERATOR CONTROL STaTION € . s
FOGT SHLICH & DUAL PaLi DUTICH CONTAOL CIRCUITS i i 92 192 26 27 130
SELECTOR SUITCH TO CHOOSE MACHINE OPEAATIDN 8Y EIY :
GAFETY LIGHT CURTAIN INSTALLEDQ TO PROTLCT OPERATIO 1 2,655 2,695 i35 189 3,048
Ju DPERING
EY LOCK BESET PARQIS COUNTER IN PLACE OF SIHNDHFIG I 11 it 2 3 14
SET COUNTER 6 OIGIT ELECTRIC, CﬂBLE : ' .- .
i1
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HKYAINRD 1WA

e

ninson ANNEY 11t Table 1, continued
EOUIPHERT COST BREAXDOUN
NPT { COULPRENT TOOLS oIl SERIDPINS FOiAL
LouientnT o cost a5 o8t 10 8BS AS I0 NGOE | us GMLan
. LOCAL | - A 8 C=(R+B) B £ £201L
T MIRING FOR 380-3,50 POUER { Sh6 356 8 25 399
SINGLE CaUlly £oing DIE FoR 5.16" nua@s:n HOSE 1 5,822 5,822 293 AR £.,520
SPARE CRIMP FINGERS 8 PER SER S 16" RUBBER HOSE f 651 &84 e 46 240
SINGLE CAUITY CRINP DIE f0R 12,32" RUBBER HOSE 1 5,827 5. 822 791 108 6,520
SPARE CRINP FINGERS B PER SER 13,32 DUDBER HOSE i 661 b6é1 23 15 740
GINGLE CAVITY CalMe DIE FOR 1.2 RUSBER HOSE 1 5.822 5,822 291 108 £, 520
SPARE CRINP FINCERS @ PEI SER 1-2% QUBBER HOSE ] B61 861 33 16 718
SINGLE CAuiTY CRINP DHE FoR 5.8" QUBBER HDSC ] 5,822 5,B22 251 408 £,520
COANE CRIND FINGERS 6 PER SER 53" QUBRCN HOSE 1 : £61 &61 33 i8” 740
HEL UM S EHAMBER L 21,800 ] 21,000 1,050 1,470 23,520
Prige 1nciudes shipping rh}rqm uwarsl shr countey of origin pory WRAY
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FiROM: OMNIFAX TO: 514 2820068 N 28, 1984 7R37PH ﬁgé@ p.Es

ANNEX 11f
TABLE 2

" EQUIPMENT INCREMENTAL COST BREAKDOWN

e — e i
EQUMNT IMPORT | EQUIP. | TOOLS | TOTAL SHIPFING TOTAL TS
OR cosT COST COST DOLLAR
LOCAL A B | c-a+n | TO %5 A5 | TO RéGDE Fuwl+D+E
Single cavity crinp die for 1 5812 5822 251 408 4,320
516" rubber hose
Single cavity erimp die for 1 5822 520 291 402 6,520
13/32* mubber hose
Single cavity ¢rimp die for 1727 1 5,822 5822 il 408 4,520
vubbar hose
Single cavity ceimp i for 5/8° i 5,822 5.822 291 408 6,520
rubber hose
TOTALS 23,288 23,288 i,164 1.632 26,080
. — A ! wm & = J!
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FROM: DMNIFAX T 814 2822068 N 2@, 1994 7 37PM 112"4!3 P.ée

ANNEX IV

TGOL AND EQUIPMENT LIST

EQUIPMENT /TOOLS | REFERENCE_NUMBER

GESIGN, DEVELOP.AND TRYCUT 5-16" RUBBER HOSE
DESIGN, DEVELOP.AND TRYQUT 13,32" RUBBER HOSE
DESIGN, DEVELOP. AND TRYOUT 1,2 RUBBFR HOSE
DESIGN, DEUELOP. AND TRYOUT 5.8Y RUBBER HOSE
MANCHESTER NOO, #60000 HYORAULIC CRINP PRESS :
REDESIG.BASE OF PRESS TO INCORPORATE HYORAULIC POUER UNI
LABLL ALL ELECTRICAL COMPONENTS IN THE MAIN CABINET
FOOGT SWITCH & OuaL PaLil BUTTQM CONTROL CIRCUITS
CSAFETY LIGHT CURTAIN [NSTALLED TO PROTECT OPERATION
KEY 'LOCK RESET PARIS COUNTER IN PLACE OF STANDARD THUMBM
- KIRING FOR 380,3/50 POUER
SINGLE CAUITY CRINP DIE FOR 5,16" RUBBER HOSE
“SRARE CRIMP FINGERS -8 PER SER 3,16 RUBBER HOSE
SINGLE CAUVITY CRIMP DIE FOR 13,32" RUBBER HOSE
SPARE CRIMP FINGERS 8 PER SER 13,32" RUBBER HOSE
SINGLE CAUITY CRIMP DIE FOR 1,2" RUBBER HOSE
SPARE CRIMP FINGERS 8 PER SER 1,2" RUBBER HOSE
SINGLE CAUITY CRIMP OIE FOR 5,8" RUBBER HOSE
SPARE CRINMP FINGERS 8 PER SER 5,8" RUBBER HOSE
HELTUM S CHANBER

B O DA DA S GIN - DO LR RN~

14



FROM: OMNIFAX

1

ANNEX IV

SFERENCE NUMBERS

MIRGCR

-

FQUIPMENT/ TOOLS

28, 19354 7:37PM H248 P.@7

APPLICATION TO CUSTOMER MODELS
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Xt TN : WOREA

NIGOR  SACIYIN AMNEX
£ anpP o HEMKRTS
CXPANSION UA| DEHYDRATATAR REFREBERATOR TUZE
COUIPRERTS CONPRESSOR | CONDENS|EVAPONAS (X TUBE
ush [1p4] 43 48] Nuaber 4 Number B Husber 10 Nuphpr
RICE HEC-134a2 118,98 | ~-g-- [ -rp-- 8, 65 10,43 182 ] 0.00 2,71 . )
DIFERERCIAL COTI8. 41 131, 260 o018 1,449 12,06 5 120 {0.51 4311 [0.0D o l0,68 B, 176 10.00
GUANTETT 17,260 4 17, 240 | 17, 2840 t7. 280 17,280 17,260 17, 260 17, 2R ¥
9 IPRICE CFL~12 100,15 | ==g-~ | ~-p=- P01 5,50 0.57 0,01 2.1 "
DRECE HIC-1344a , 116,17 § =~D== e ke 8.01 (1,23 [ 4 6,79 [ 2.98 i
DIFERCRE AL C 118, 02 225,826 0.17 2,899 [1.25 21,600 10,26 4,447 0,28 4,827 [0.73 12,559 10.00
CURRTITY 15,460 P15, 660 | 15,650 15, 680 15, 660 15, £40 15, 660 15, 460 %
1% BT IPRICE £FC-12 102.89 ] <rtree | <wge= 948 9,83 9,69 0,65 1.27 t
DRICE W~ 1143 119.95 § ~-¢=- | -5~ .45 §1,08 1.02 0,66 1.65 i
OIFERCHCIAL L0646 257,764 jo.1e 2,825 01,25 19,575 10.33 5,183 {0.21 3,354 [0.42 5,644 [0.00
OUARTITY 10,440 | 10, 440 § 10,110 T, 440 10, 440 10, 440 10,410 10, 410 10
1¢ M JpRICE £6C-12 97,02 | ~~o<~ | =*g-- 0.16 5. 87 0.57 §.90 1,04 t
PRILE WL~ 1042 112,89 | ~eg-e | ~ege= 8,65 * 11,08 8.27 1.20 7,43 ¢
DIFERONC (AL €0 (15,97 162,551 : {0 Le8s (125 13,060 10,75 2,613 070 3,106 10,62  §.5(3 0.00
CIANT I TY 9,760 ) 8,700 A4.200 1,700 8,700 8. 700 8, 700 8,700 o,
19 IpRICE CFC-12 WP 9T | ~-ge= | =-o-- 8.1% 9,89 0.69 9,85 1.27 (
GIESEL IPRICE MFC-33ta 113,47 | =ngmn | omepye- .45 11,086 1.02 0,86 164 t
T IFERCHCIAL £0{16.48 143,378 0,10 1,572 1,25 10,875 10.27 2,089 ]6.2) 1 864 [0.42 3,69: j0.0p
QUANT I TY 5,200 | 5. 200 ] 5 200 5, 200 - §, 200 5,200 5, 700 "6 200 5
21 IPRICE LYC-j2 102.02 | ==0=~ | ~~p-= 8.25 5.50 0,88 0.77 1,65 3
PRICE HIC~ 1312 118. 34 | ~=a~= [ =g~ 8.45 6,75 L1171, . 1.03 2.7} t
BIFERERCIAL €0 his. 32 B4, 884 0,18 833 (L2586 5000047 22126 1,310 00.85 2,877 loco
SonTiTy ToInL 73,912 183,912 | 83,912 23,812 BQ, 220 83,917 62,512 , 83,912 a3
10TAL D) $ 2,091,318 $ 1,795,089 $0 tQ $ 17,199 5 137,03 § 42,498 $ 39,519 $ 43,295 $
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FHEINCCRING COUELOMsCHy AMD TESTEHG COST

BCY 8.3

4 TN s WO

}l}a;:c despfonnentis recutsed

FEC Pougeny A0S 1EC- 132

BEC Renaglt 19 HIC-13Ma

ALC Renauvic 21 HFD-174a

fti el Cvaporator cotl and x4
Contonser

ploses

E gepros sor

Dares

Opvalopeoris Time

Iuman Besours {Haber heg)

Pakeo Dosign
Galeo Derign
Peugeot Gesign
Paugeer ~Sanden Dpgrgn
Mirgor Sosign

00 dagc

incremenial Hoa-Increnental

Uales fesrgan
Valeo Degsign
Renaule Destpn
Rt (-Saninn Pesagn -
Hirgoe Boagign
780 days

inceenpntat Hon-Incroment 3t

Yateo Desigo
Valeo fesign
Mergor Oessgn
fisrpor ~Sandon Dogion
Firgor Design
0 vgags

Inteepptiial Hon-lacremenyyl

L ——

hrs, Cost © Cadt b3 {ost Cost hrg Loss fest

Iatermal 160 n, - 8, 800,00 | 500 . 15, 000.00 § 5o - £1, DOKE 8D
Exigrnal 500 ¥5, 000,00 - =0 7,500 06 L) §00  18,000.00 - .
Total e 15, 400, 0% 8, 600,00 ] 230 2, 5ol DB 1,000 11, 100 18, 80000 100G 00
rateriats 3, 300 00 3, 500. 00 1, 000,00
fesesnn Dovige Z, DOD. % 2,000, 00 7, 000, 08
ietsicube £ fereat13f €ost 1, €00, 00 - %, 000,00 4, 0OC, 00

TOTR, 23, 000.00 8, 800.00 87,006,480 11,080, 00 37 080, 00 11, 000, O
Testing Oevice: Liprerf naterialc concunpiion,
sehiciie Osisrencidl Losis Purchisy wrddf Sale Brice dyitvreane,
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£xGECERING PCUWLDPTICNT Al (ESTING COST

- AMEX 6.2

K- TN

[Aasic dewelopeanis roautrrd

L Peogeoi 505 HEC-1Ha

ACE Repauly 11,3 J0T- 133

#{T Peugeot 504 HC- (345

M AR (vaporatgr cond and XU
Kondenser

32304

Loangressor

Parg

ieve Loprenis Tine

funan Rewours 1abor Brgd

Mergor Degign
Mirger Defign
nirgor Desige
Mirgor-Sanden Jesign
Maeger Docwgn

MO gays

Incresenial Hon-inCrenemial

fergor {egags
throer Design
Mrgor Design
Firgor=-5andes Design
Firgor Jesiyn

280 days

Increnental Noo-increasenta)

Frrgor Desion
Mergor Setion
firrgar Design
frrgor-Sandon Oouign
Birgor Desion

200 days

ineremenyal Hoo-inCremental

e Cest Cost hrg Eoge Los s Loy {os1
Internat , soe " 13, 000,00 | 500 .~ 1L00D.00 | 50D - 11,000, 80
ksl 400 18,0K.€00 -~ £00 W, D00, 0 .y 00 16, D00, DY -
Toeal 1, 100 18,000, 00 £, 000,00 (1, 00 13, 000,90 11, 00000 i1, W02 1R, 000.00 11,000, G
glarerialy 3, 000,00 1,000, 8C 3, 000.00
festing Dpvige 2,000.00 2,800. 06 2,000,009
ehacuis Drisrpncial Cost 4, 000,00 4 000, 60 4,000, 00
22, 000.80 | 1, GO0 00 27,000, €0 11, 000, 00 27,000, 6 11 500, 90

fegesng Device: Lepacii materials Consuaplion.
nbicuie O ferengial Coot: Durchasp et Sile Pryce difsresce.
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514 2820066
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D r MANGHESTER TOOL & DIE, INC.
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VACUUM INSTRUMENT CORPGRATION

2099 NINTH AVENUE, RONKONKOMA, NY. 11779 (S516) 737-0800
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&x,q‘w; “ﬂq e St th\‘;\(\ CONSOLE MODELS

MODEL DESCRIPTION .
_DURHb-TEEd , | -
#D-180T - - A fully Automatic general purpoce leak detactor
. fedtdring stainless steel vacuum system,
. dutomatle spertrometer tube tuning, buillt-in q
A Helium cilibrator, Ion-Quad thorls coated iridium
A iila&aﬁtﬁ“é4), and unlfjue orifice sampling systém
;o L. providing dikett reading of lesk rates f£xdm 10-3
W Ve Abme-oe/sed to 5 x 10-11 Abkm-cefssc. Top and side,
n e toat poxtd ara standard. Includes dirsct drive
on,"" 0 ¢FM roughing pump,’ 3.2 CFM forapump, and =
¥ . Bigh Bpeed 60 172 turbomolecular pump. Turbo
. «  Pump élimlhates oil backstrsaming problems
. , dgsoglabed with diffusion pimp system, and
4 ‘., provides rapid start-up and shutdown
. .»' cépabllities. :
ST B/R 961-104 - :
— ST o e +e .§ 21,000,00 i
e A T 3 ’,' SO SO A
‘:: :‘, ** “‘?
. - : . s
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. e .
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" DESIGNERS AND MANUFACTURES
o

HIGH vAaCUUM AND :{:‘EAK DETECTION EQUIPMENT
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CQUNTRY 2 HEPUBLIC OF ARGENTINA Pg. 1

PROJECT TITLE: CONVERSION TO NON-TECHNCLOGY IN THE

PRODUCTION OF HEAT EXCHANGERS FCOR MOBILE
AIR CONDITIOMERS,

PROJECT ENTERPRISES: MIRGOR, INTERCLIMA AND SIMON CACHAN

SECTOR/SUB~SECTOR: MOBILE AIR CONDITIORING (MAC)

REFERENCE: Meating at World Bank Offices 11/24/94,

and two Preliminary Reviews
RELATIONSHIP TO COUNTRY PROGRAM:

The project preparers have noted that & strategy is needed
and is being developed to treat issues yelated to the fleet
of clder cars, CFC-12 availabllity for service, retxofit options
and sector policies {including possible governmant tax
interventions). It is suggested that a training component for
the service industry in containment and contaminant reductien
in CFPC-12 pystems, and cleanliness control in EFC-134a systems
be congidered within the sector strategy. The program should
also consider the positive effecta of improved manufacturing
and sexrvice prior Lo conversion of the manufacturing facilities.

TECHNICAL SCOUNDNESS:

Thase proposals ildentify the technlical support sources
and their antlcipated costs, The sources identifiesd for
technelegy acquisition are believed to be competent.

It i3 expected that the government in Lt3 sector strategy
will include provisioning for good penetration into the

application and gervice field outside the primary obisctive
of CFL contalnmant in MACs,

RELEVANCE AND ADEQUACY OF INFORMATION PROVIDED:

The information, along with the proposals of each firm
with regard o wachinery and equipment appears to define the
project and the anticipated expenses adequately. There &3 some
uncertainty that the request for incremental operational costs
can be justified given that this 1s an Integrated canversion
project affecting 80 percent of the producers. Thus, the price
changes would be expected to be virtually sector-wide and
Government intervention and public education could provide a
simultanecus impact. )

It is recognized that this is a portion of the total program
for MACs and the rest of the program is currently undefined,
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ENVIRONMENTAL IMPACT: Pyg.2

: The ioclusion of mass spectrometer leak testing infers

2 product with less leaks and therefore less service

reguiremants. This is desirable and will contribute to reduction .
of the emissions of HFC-134a {a yrxeenhouse gag). It is .
anticipated that the aforementjonsd sector Btrabegy will
incorporate the need for reduction of leakage of CFC~12 (an
OD§) in the service sector. The reduction of leakags of CPC-12
in current production and service {8 not addressed.

SAFETY ISSUES:

To the knowledge of this reviewer, there are not any uniqus
safety practicas required for the handling of HFC-134a or
HFC-134a products. There are howsver, safety practicas
associated with interchangeability of parts for mechanical and
functional reliability that service personnel must bae aware
of, It is expectad that adeguate training and control of

intrerchangeability of parts through design control will cover
all unique safety considerations.

' PROJECT COSTS:

The unit abatement cost {UAC) is rsported as $6.64/kgfyr.
Any review shounld bhe considered by those with nore understanding
of the conseguences and alternatives and with more time allocated
in the review program, :

The inclusion of mass spectrometery leak detectien in the
manufacturing program for CFC-12 systems, instead of waiting
for the conversion to HFC-1342 systems should be considered.

In the case of SIMON CACHAN, painting and packaging systems
are listed in the description of the proposed convarsion as
wall a8 a "box price" {paragraph 7.1-1} and safety equipment
{annex III, last twao items on the first page), Justification
for these expenses should be reviewed,

IMPLEMENTATION TIMEFRAME({S):

CACHAN The 10 quarter implementation time (2.5 yrs,)
should be adeguate in the case of SIMON CACHAN.

INTERCLIMA The 19 month implementation time is extremely
optimistic but feasible. '

MIRGOR No tlmeframe is specified, but it is suspascted
te correspond to the introduction of new models. If this is
the case, the portion of tooling assoclated with modal change
should be geparated from the portion of the costs assocliated

with recovering the loss in performance due to the use of
HFC~134a. .
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RECOMMENDATTONS » Pg. 3

CACHAN It is opinion of this raviewyer that the proposed

project is within the scope of cur objectives and should be
approved. . o

_INTERCLIMA It fs the opinion of this reviawer that the
propased project is within the scope of fundable prg :

MIRGOR It is opinion of this viewar that £he
project is within the scope of £n 1l
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DATE OF REVIEW 12 Wovember, 1994






