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This document includes the following project proposals and the Fund Secretariat's
Comments 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-11 as blowing agent in rigid polyurethane foams [BRD
used as insulation in thermal tanks at TEM S.A.

- Elimination of the use of CFC-11 as a blowing agent in rigid polyurethane foam IBRD
used as insulation in thermal tanks at Etchepare-Gil S.A.

Refrigeration

- Elimination of the use of CFC-11 as blowing agent in rigid polyurethane foams IBRD
used as insulation in cold storage and substitution of CFC-12 used as refrigerant
with HFC-134a at Colder S.R.L.

- Elimination of the use of CFC-11 as a blowing agent in rigid polyurethane [BRD
foams used as insulation for refrigerators and substitution of CFC-12 used as
refrigerant at Indurnor S.A,
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Uruguay
PROJECT TITLE: Investment Project for Phasing Out ODS at:

1. Eichepare Gil S.A.
2. TEM S.A.

3. Colder S.R.IL.

4. Indunor S.A.

TOTAL BUDGET: US $ 1,228,560 (See attached Table)
INCREMENTAL COSTS: US $235,050
US $220,300
US $325,070
US $448,140

H W=

ODS PHASE-QUT: 3.43 tonnes CFC-11
5.26 tonnes CFC-11
7.57 tonnes CFC-11
3.2 tonnes CFC-12

4. 10.1 tonnes CFC-11

7.8 tonnes CFC-12

badi e

COST EFFECTIVENESS: US $21.96 per Kg. ODP saved
US $11.00 per Kg. QDP saved
US $10.22 per Kg. ODP saved

US $19.05 per Kg. ODP saved

B

PROJECT DURATION: 8 months
6 months for refrigerant component

IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY : Comisién Téchnica Gubernamental de Ozono,
Ministerio de Vivienda, Ordenamiento y Medio
Ambiente

TECHNICAL REVIEW COMPLETED: YES _X NO _
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Project Cost Etchepare-Gil TEM S.A. Colder S.R.L. | Indunor S.A.
S.A.
Capital Cost 175,000 175,000 237,000 292,180
Operating Cost 23,430 11,000 37,400 86,160
Sub-Total 198,430 186,000 274,400 378,340
15% Contingency 29,770 27,900 41,200 56,750
3% Financial 6,850 6,400 9,470 13,050
Agent Fee
Total 235,050 220,300 325,070 448,140
SECRETARIAT’S COMMENTS
1. This project consists of four sub-projects for a total amount of US $1,228.560 to

phase out 37 tonnes of ODS in Uruguay.

2. Two of the projects (Etchepare-Gil and TEM) cover the phase out of CFC-11 in the
production of rigid polyurethane foam for insulation in water heater tanks. One project is to
eliminate the use of CFC-11 and CFC-12 in the manufacturing of domestic refrigerators at
Indunor, said to be the largest producer of domestic refrigerators (75 per cent of the market) in
Uruguay, while the other will phase out CFC-11 and CFC-12 in the production of cold storage
chambers and glass cabinets,

3 For the production of insulation for thermal tanks and the cold storage chambers and
glass cabinets, high pressure injection equipment will be used with HCFC-141b as the substitute
for CFC-11. For the domestic refrigerator insulation foam, the company will retrofit its existing
high pressure injection equipment for use with cyclopentane as blowing agent. HFC-134a will
be the substitute refrigerant both for the domestic and commercial refrigeration.

4, The cost-effectiveness of the projects, particularly Eichepare-Gil and Indunor, are very
low on account of the small scale of operation, and the high cost of high pressure HCFC-141b
foaming machine to be supplied by Cannon (Italy), as well as the high cost of some of the
chemicals in Uruguay. The World Bank will use the procurement process to ensure that more
competitive prices are obtained for the equipment, where possible.

3. For the enterprises switching from low pressure to high pressure foaming technology
where new high pressure equipment is to be procured the issue of the residual value of the old
equipment was explored in order to take it into account in assessing the project costs. This
residual value was considered to be insignificant on the basis of information provided by the
enterprises and did not impact the cost of the project. However, the World Bank will have to
ensure that the old equipment is destroyed in accordance with Executive Committee guidelines.
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SECRETARIAT’S RECOMMENDATIONS

6. The Secretariat recommends approval of the project and funding as follows:
Etchepare-Gil S.A.: US $235,050
TEM S.A.: US $220,300
Colder S.R.L.: US $325,070
Indunor S.A.: US $448,140
7. The approval is subject to the comments in paragraphs 4 and 5 concemning the World

Bank’s role in the procurement of equipment and disposal of decommissioned equipment and the
World Bank reflecting the outcomes as appropriate in its progress reports.
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Country;

Project Title:

Covered Sector:

Use of ODI's in the Sector:

Project Impact:
Daration of the Project:
Project Economic Life:

Total Cost of Project:

Proposed OTF Financing:
Unit Abatement Cost:

Beneliciary Company:
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Llimination of the use of CFC-11 as‘hlowing agent in rigid
polyurethane foams used as insulation in water heater
tanks, HOFC-141b as blowing agent will be adopted,

Insulation of water heater tanks,

12.5 MT of CFC-11 annually.

Eliminate consumption of 5.26 MT per year

Eight months.
Ten years.

Investments

Incremental opersting costs (& mos.)

Subtotal

Total Cost w/Contingencies?

Financial/Administrative expenses?

USS$ 220,300
11.00 US$/kg

TEM S.A,

US§ 175,000
USs 11,000
USE 186,000
USS 213,900

US$ 6,400

Coordinating Natienal Authority: Comisién Téenica Gubernamental de Ozono, Ministerio de
Vivienda, Ordenamiento Terrltorial y Medio Ambiente.

Executing Agency:

Warld Bank.

' Includes 15% for contingencies.

2 Three percent.

NOVEMBER 18, 1994
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1. Wz

‘This Project will efiminate the annual consumption of CFC-11 used in the production of
rigid polyurethane foams as insulation for thermal tanks by TEM S.A. HCFC-141b is the
proposed alternative given the domestic availability of chemical products and equipment that wili
allow the adoption of this technology. Cyclopentane is not an option for this company because
its urban location and the associated municipal regulation rulc out the use of flammable gases.
Future alternatives to replace HCFC-141b could be the liguid HFCs under development.

The Company is aware that this is only a temporary solution and that eventually it must
convert to a definite technology. The adoption of high-pressure injection equipment proposed
here prepares the company for that final trangition.

2. Project Obiectives:

Substitute the use of CFC-11 as blowing agém in the production of rigid polyurethane
foams used as iosulation for thermal tanks. To achicve this, the adoption of HCFC-141b is
recommended.

3. Sector Information:
The Sector has two large companics, one of them using the waditional CFC-11

technology and in ETCHEPARE-GIL S.A. reduction of its use by 50%.

4. Inf; ti

TEM S.A. is a compaty that began operations in 1950, manufacturing household
appliances. Currcntly, the Company uses CIFC-11 in thermal insulation of thermal tanks, using
its own manufactured manual injection equipment. In 1993, TEM 5.A. consumed 3.5 MT of
C¥C.11 and produced 20,000 thermal tanks, 16,000 stoves and 35,000 heaters. The Campany
gxporied 24.2% of the uniis produced to MERCOSUR countries,

Its maximum annual production capacity is 60,000 thermal tanks, 50,000 heaters, and
60,000 stoves, working on 4 single shift. The Company's share of the domestic market is
estimated at 30%.

TEM $.A. does not receive foreign technical assistance,

TEM S.A. is 100% owned by domestic capitals.

-2- NOVEMBER 18, 1994
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5. 10j escripiion:

TEM S.A. currently uses CFC-11 for the manufactre of rigid foams.
The company wishes to use HCFC-141b as blowing agent, for which the use of other chemical
products and equipment must be adopted. Suppliers of chemical products will provide the
necessary technical assistance to implement adjustments to the new process.

The low pressure injection machine currently being used is manual, was manufactured
by TEM, and is causing significant material waste. It has no salvage value due to its poor
condition. High pressure equipment would be adopted in this project to climinate waste and to
prepare the company to a definitive no-ODP alternative,

Modification of molds is necessaty, if ot replacement, because the old ones (which were

used with the 100% CFC-11 technology) need o be separatcly heated to prevent foam adhercnce
problems.

&, Justification of Selected Technology:

This alternative was studied along with a potential ¢yclopeniane option; however, the
latier was dismissed on the basis that municipal reguiations would not permit the use of
flammable materials in TEM's site. The characteristics of the foams obtained with HCFC-141b
are similar to those currently produced, and there js ample experience on its use at the
international level. The necessary chemical products and equipment would be available in the
domestic market, and supplier companies may provide the necessary technical assistance.

The company’s current facilities arc capable of safely handiing chemical materials with
slight flammability, such as HCFC-141b. In addition, the company is committed to adopt any
special precantionary measures that may be specified by equipment and HCFC-141b suppliers
for safely handling HCFC-141b. The project costs included in this proposal include resources
for staff training which includes addressing the slight flammability of HCFC-141b.

HCFC-141b is only a temporary sohution entailing the need for future reconversion.

Such final conversion will be Jess costly as the necessary injection equipment proposed in this
project would accommodate the definitive blowing agent. _

7. }”’miact‘ Cost:

Summary of Project Costs:

Capital Costs: US3$175,000 (sez Annex 1).

-3 NOVEMDER 18, 1994
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Incremental Costs (six months): US$ 11,000 (See Annex 2).
Sharc of Domestic Capital in the Company: 100%.

Contingencies: 15% plus 3% financial intenmediation: US$ 33,300
Tota] Costs: US$ 220,300
Unit Abatement Cost (UAC): 11.00 US$/kg (sec Annex 3)

8. Project Implementation:

Bstimated Timetsble:

Activity 1 2 3 4 3 6 1 8

wwwww

Project Evaluation *

Puarchase of
Equipment * * * *

Equipment :
Installation *

Siaff Training : *
Initial Tests *

Implementation *

1t is estimated that Project implementation could begin next year,

9. Results:

This project eliminates the consumption of 51.6 MT of CFC-11 in 10 years. Because
HCFC-141b has an ODP of 0.11 the pet reduction would be 4,59 MT per year,

-4 - NOVEMBER 18, 1994
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Annex 1

Investment Breakdown

Substitution of CFC-11 by HHCFC-141b.

High pressurc equipment for

use with HCFC-141b and accessories* | US$ 150,000+
Mold Modifications UsSy 10,000
Tests ' Us$ 5,000 -
Staff Training US$ 10,000

TOTAL  US$ 175,000

* Based on quote by Cannon (Italy) for a high-pressure machine model "A-System 40", standard
version, ancillary equipment, and spare parts -- see Annex 4. As per the Sccretariat’s review
more competitive equipment may exist in the marketplace; therefore, alternative quotes will be
obtained as part of the procurement process.

-5- NOVEMBER 18, 1994
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Annex 2

Breakdown of Incremental Costs/Savings

Values expressed in US$

Use of HCFC-141b as blowing agent

Base Costs
Unit Cost Units :
Year # produced Total Cost
1605 3,23 25,000 80,750
1996 3.28 28,000 91,840
1097 3.35 31,000 103,850
1998 342 34,000 116,280

# Considering polyol, isocyanate and CFC-11.

CFC-11 Market Price: US$ 2,84. Source: ORBEN (DUPONT)
Average CFC-11 use by assembled unit: 0.175 Kg CFC-11/unit,
Average CFC-11 use per assembled unit:  1.346 ky foam/nnit.

An annual increase of 10% in the CFC-11 price has been estimated.
Polyol Market Price: US$ 2.11/kg

Isocyanate Market Price: USS 2.4%/kg

Composition of the mixture: polyol 100 parts
isocyanatc 140 parts
CFC-11 40 parts

Source: BAYLR
Density: 30 kg/m?

Cost of foam:

Year . Cost USS/kg
1955 2.40
1996 2.44
1997 2.49
1998 2.54

-6 - NOVEMBER 18, 1994
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Project Costs

Unit Cost ' Units
Year # Produced Total Cost -
1953 4.1] 25,000 102,750
1996 4.11 28,000 115,080
1997 4.11 31,000 127,410
1998 4.11 34,000 139,740

# Considering isocyanate, polyol and HCYC-141b,
Estimated HCRC-141b Price: USS$ 5.00/kg. (BAYER - sce Annex 4)

Composition of the mix:

HCFC-141b 30 parts
isocyanate 159 parts
polyol 100 parts

Density: 30 kg/m®

Source: BAYER.

Foam Cost: US$ 2.62/kg.

Foam mass; 1.346 kg * 35/30 = 1.570 kg/unii,

Incremental Costs:

$us
Base Costs 80,750
Project Costs 102,750
Incremental Cost 22,000 (one year)

11,600 (six months)

N NOVEMBER 18, 1994
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Annex 3

Unit Abatcment Cost Calculation

Use of HCFC-141b as blowing agent

1. Average yearly CFC-11 consumption
(average consumption estimated for

the first four years) 516 MT

Average use of HCIFC-141b 516 MT

ODP of HCFC-141b 0.11

Weighted use per ODP/year 0.57 MT

Weighted savings per ODP/Year 4.59 MT
2. AﬁnuaIKCapiial Costs

Total Investment US$ 175,000

Project Economic Life 10 years

Discount Rate 10%

Annual Capital Incremental Costs 28,480

3, QOperational Costs
Incrementa) costs (one year) USS 22,000

4, Unit Abatement Cost (US¥/kg of eliminated CFC-11)

28480 + 22,000
= 11.00

4590

8- NOVEMBER 18, 1994



FROMIOMNIFAX T 314 282068 HOW 19, 19394 5:124PM 8227 P18

Annex 4

HCFC-141b and Injection Machine Supplier Quotes
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| | - tsayer@
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BRI = e e R e e S e e e ;
Bayer Uruguay Limitada
. SeRores ' mysmua'éza:; :
v 3 : : Gasitlz do Corren 304 '
Comigidn medio ambiente ‘ , 11066 - Montevides
' . Taldlone 820013
Ing. Jorge Castro . ) Télax 0132 22228 Bayer LUy
: . Fax [00588-2) 52 11 25
" Cabled: Uriquim
Pf&ﬁﬁnt@ L
Sy alwroncin ' Fu Rarie; Nyralom celeranain Hhanteridod,
£ . Rauhut/gre.. 10.8.1994
- BRE B 14 B DE ATEDMEM 7 FRANCIA p .

Estimade Ing. Cactro:

S8egun lo conversade mata mafiana confirmsmos a Uds. que e3%
altamente probahle, aunque depentilente de una confirmacion
- final del proveedor (ATO). gue Bayver Urugusy Lida. =ea
gesignada distribuicdos en Uruguay para gl gas de la refe-
rencis, sustibtyto del Freoo TGt '

Pe confirmarer 1o antedicho, o bhien importariamos el material
gn centenederes desde Francia o alternmativamente sevismos
provisbos & través del distribulder brasilefo,

Para el caso de lo primera opcién, hemos calculedo un precioc
griantative de venta al usuario de USs Ss/kg + IVa.

Comprametiéndonos a manteserips informados respecto 2 este
tema saludamos & Uds. muy atentamente.

13

BAYER URUGUAY L THITADR e
Frodurtas Quimicos

e,
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BAYER
Bayer Urugunay Limitada
Paysandit 1283
Casilia de Correo 304
11000 - Mootevideo
Teilephone: 92 00 13
Telex: 032 2229 Bayer UY
Fax: (00598-2) 92 11 28
Cable: Uniquim
Gentiemen
Envirenmental Commission
Eng. Jorge Castro
. HAND DELIVERY
Our Reference: E, Rauhut/gr : Montevideo, 8/10/19594

GAS R 141 B FROM ATOCHEM, FRANCE

Dear Eng. Castro:

As per our conversation of this moming, this is to coafirm that it is highly probable, although
it depends,on final confirmation from the supplier (ATQ), that Bayer Urugnay Yida., will be
appoiritéd as distributor representative in Uruguay for the above teferred gas, which replaces
Fre6n R 1].

If the above mentioned is confirmed, we would either import the materia! in containers from
France, or alternatively, we would pet it through the Brazilian distributor,

In the case of the first option, we have caloulated an estimated price for user sale of USS 5/kg
plus VAT.

We will keep you informed on this issue.

Sincerely yours, :

BAYER URUGUAY LIMITADA
Chemical Products
(Signed)
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P COLDER S.R.L.

Country: Uruguay.

Project Objectives: a) Elimination of the use of CFC-11 as blowing agent in
rigid polyurethane foams used as insulation in cold storage
glass cabinets and chambers. Technology using HCFC-
141b as blowing agent will be adopted (ODP=0,11).

b) Substitution of CFC-12 used as refrigerant with HRC-
134a (ODP =0},

Sector Covered: Commercial and household refrigeration.

Use of ODPs in the Sector: Approximately 37.0 MT of CFC-11 and 13.0 MT of CFC-
12 anmally.

Eroject Impact: a) Eliminate consumption of 85 MT of CFC-11, 75.7 MT-
ODP weighted (8.5 MT/year, 7.57 MT-ODP weighted
MT/year).

b) This praject will eliminate the consumption of 31.9 MT
of CFC-12 in 10 years (taking as annual consumption 3.19
MT of CI'C-12 per year which is the average yearly
consumption of the first four years).
Duration of the Project: a) Bight months,
b) Five months to adopt the use of HFC-134a technology.
Project Economic Life: a) Ten years 10 switch to HCFC-141b technology.

b) Ten years o switch to HREC-134a.

Total Project Cost: a) Investments US$ 175,000
Incremental Operating Costs (6 mos,)  US$ 15,150
Subtotal US$ 190,150

NOVEMBER 18, 1994
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b} Investimenis
Incremental costs (6 mos.)

Subtotal
Total for a) & b)
Total w/contingencies (15%)
Financial/ Administrative expenses!

Proposed (OTF) financing: US$ 325,070

Unit Abatement Cost: a) 7,78 US./kg of eliminated CHRC-11.
| b) 12.66 US$/kg of eliminated CRC-12,

Beneficiary Company: COLDER S.R.L.

US$ 62,000
Us$s 22,250
US$ 84,250

US$ 274,400
US$ 315,600
US$ 9.470

Coordinating National Authority: Comisién Técnica Gubernamental de Ozono, Ministerio de
Vivienda, Ordenamiento Territorial y Medio Amblente.

Exccuting Agency: World Bank

! Three percent financial/administration expenses.

-2~ NOVEMBER 18, 1994
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1. Project Summary:

ay This Project will eliminate the annual consumption of 8,5 MT of CFC-11 used in the
production of rigid polyurethane foams as insulation for coid storage chambers and glass display
cases by COLDER 8.R.L. This atternative is proposed given the availability in the country of
chemical products and equipment that allow the use of HCFC-141b in foams.

The Company is awarc that this is only a temporary solution and that eventually it must
search for & definitive technology. The adoption of high-pressure injection equipment proposed
here prepares the company for that final tcansition. Cyclopentane is not an option for this
company because its urban location and the associated municipal regulation rule out the use of
flammable materials.

b) This Project will also eliminate the annual consumption of 3.19 MT of CFC-12 used
as refrigerant. This will be carried out through the use of a technology that uses HFC-134a as
a refrigerant (ODP=0). This alternative is proposed because equipment veadors will soon have
available the adeguate equipment to apply this technology.

2. Prolect Obiectives:
a) Replace the use of CFC-11 as blowing agent in the production of rigid polyurethane
foams used as insulation for cold storage chambers and glass display cases. To achieve this, the

adoption of HCFC-141b is recommended.

) Rc§iacc CFC-12 use by IIFC-134a as refrigerant,

3. Sector Information:

COLDER 8.R.1L. is the most imporiant company within the commercial refrigeration
industry in Uruguay.

4, a rmati

COLDER S.R.1. is acompany that began operations in 1986, manufacturing cold storage
chambers and glass display cases. Currentiy, the Company uses CFC-11 for thermal insulation
of i1 products, using its own manual injection cquipment. The Company uses CFC+12 and
HCFC-22 as refrigerants in sealed and semi-opened compressors, consuming 1.5 MT and 0.5
MT, respectively, in 1993,

3. NOVEMBER 18, 1994
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In 1993, COLDER §.R.L. consumecd 4 MT of CFC-11 and manufactured 150 horizontal
glass display case units, 50 vertical glass display case units, 30 mini cold storage chambers, and
70 modular cold storage chambers.

The Company’s share of thc domestic cold storage chambers and glass display cascs
market is estimated at 90%. COLDER S.R.L. does not receive forcign technical assistance.

COLDER S.R.L. is 100% owned by domestic capital,

5. ‘iect cerintion:

a) COLDER S.R.L. will consume an annual average of 8.5 MT of CFC.11 in the
manufacture of rigid foams (caleulated as consumption average for the production projected
between 1995 and 1998).

The Project proposes the use of HCFC-141b as blowing agent, for which the use of other
chemical products and equipment must be adopted. The current low-pressuic injection
cquipment produces a large amount of waste material and cannot be economically modificd.
High pressure equipment would be adopted in this project to eliminate waste and 10 prepare the
company to a definitive no-ODP alternative.  Chemical products supplier companies would
provide the necessary technical assistance to implement the new process.

b} COLDER S.R.1. currently uses CFC-12 as refrigerant in its equipment. The project
proposes the substitution of CFC-12 by HFC-134a as refrigerant. The project includes the
services of an international expert to guide the process of HFC-134a conversion,

6. Justification of Selected Technolopy:

a) This alternative was studied along with a potential cyclopentane option; however, (he
iatier was dismissed on the basis that municipal regulations would not permit the use of
flammable materials in COLDER's site. The characteristics of the foams produced with HCFC-
141b arc similar to those currently produced, and there is ample expericnce on its use at the
infernational level. The necessary chemical products and equipment would be available in the
domestic market and supplier companies may provide the technical assistance on them. Any
potential plastic liner compatibility problems would be addressed by the company at its own
sxpense,

HCFC-141b is slightly flammable (although is has not flash point). This firm's facilitics
are reporied to have sufficient ventilation to dissipate accumulation of HCIFC-141b.

-4 - NOVEMBER 18, 1994
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This alternative is only a temporary solution, entailing the need for future reconversion.
Such final conversion will be less costly as the necessary injection equipment proposed in this
project would accomodate the definitive blowing agent.

b) Reconversion to HFC-134a is a technology on which there is enough information, and
Brazilian compressors could be readily available in the short term (EMBRACO BITZER and
SICOM), as well as refrigerants (HOECHST from Brazil and DUPONT from USA).

Other technologies to replace CFC-12 in domestic refrigeration (such as hydrocarbons

and other blends) are not commercially available in Uruguay; thercfore, they could not be

evaluated as a feasible option for a company that is willing 10 undertake the necessary
conversions in 1995,

7. Project Costs:

Summary of Project Costs:

Capital Costs (see Annex 1):
a) US$ 175,000

b) US$ 62,000

Incremental Cests (six months) (se¢ Annex 2):
a) US$ 15,150
b) US$ 22,250

Contingencies (15%) and Financlal Intermediation fees (3%): US$ 50,670
Sharc of Domestic Capital in the Company: 100%

Unit Abatement Cost (CAU) (Sec Annex 3):

a) 7.78 US$/kg of climinated CFC-11.

b) 12.66 USS/kg of eliminated CHFC-12.

-5- NOVEMBER 18, 1994
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B, i e ion:

a) Replacement of CEC-11 by HCFC-141b
M O NTH §

Activities 1 2 3 4 5 6

e s g o PrYs

NOV 19, 1994 4:@0PM #224 P.08

Project Evaluation  *

Acquisition of _
equipment * * *

Bauipment
Installation *

Staff training *
Initial Tests *

Implementation

Laabad g

*

It is estimated that Project implementation could begin next year. An evalvation period is

included in view of the unreliability of the information.

b) Substitution of CFC-12 by HFC-1344

Activities Month 1 Month 2 Month 3

- ~ *

Month 4 Month 5

Obtain equipment — ~mememee
samples

Redesign of cold circuits e

Purchase of service
cquipment

Staff tralning e
Tests

Implementation

v e e

NOVEMBER 18, 1994
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10.  Results:

a} This project eliminates consumption of 8 MT of CFC-11, 75.7 MT-ODP
weighted (8.5 MT/year, MT-ODP weighted MT/year).

b) This project eliminates consumption of 31.9 MT of CFC-12 in 10 ycars (based
on annual consumption of 3.19 MT of CFC-12 which is the average consumption
of the first four ycars).

-7~ NOVEMBER 18, 1994
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. : Annex 1

Iavestment Breakdown

a) Replacement of CIFC-11 by HTFC-141b,

High pressure equipment for

use with FICFC-141b and accessorics US$ 150,000+
Molds Modification USE 10,000
Tests Uuss 5,000
Staff Training US$ 10,000
TOTAL USS 175,000

* Based on quote by Cannon (Ttaly) for a high-pressure machine model " A-System 40", standard
version, ancillary equipment, and spare parts -- see Annex 4. As per the Secretariat's review
more competitive equipment may exist in the marketplace; therefore, alternative quotes will be
obtained as part of the procurement process.

b) Substitution of CFC-12 used as refrigerant with HFC-134a.

Review of cold circuit design US$ 10,000
Staff training by International expert US$ 15,000
Plant Trials | Uss 4,000
Jeak deterctor - US$ 10,000
Charge equipment Us$ 18,000
Service equipment US$ 5,000

TOTAL o Uss 62,“0;”{}

- 8- NOVEMBER 18, 1994
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Annex 2

Breakdown of Incremiental Costs/Savings

Values expressed in US$

ay Substitution of CFC-11 by HCFC-141b.

Base Costs
Unit Cost Units
Year # Produced Total Cost
1995 246 450 110,700

Calculation assumptions:

# Considering polyol, isocyanate and CFC-11.

CPFC-11 market price: US8%2.84. Source: ORBEN (DUPONT).
Average CFC-11 use per assembled unit: 13.33 Kg CFC-11/unit.
A 10% annual CFC-11 price increase has been estimated.

Polyol market pricc: US$2.11/kg.

Isocyanate market price: US$2.49/kg.

Mix composition:  polyol 100 parts
isocyanate 140 parts
CFC-11 40 parts

Source: BAYER
Density: 30 kg/m?
102.5 kg of foam/unit are used

Cost of foam in 1995: 1S%2.40

Project Cosis
Unit Cost Units
Ycar - #f Produced Tota! Cost
1995 313.35 450 141,008

Bstimated HCFC-141b price:  US$ 5.00/kg. (Source: Bayer see annex for quote)

# the prices of polyol and isocyanate are equal to those of current technology.

-9- NOVEMBER 18, 1994
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Composition of the mix is as follows:

HCFC-141b 30 parts
isocyanate 159 parts
polyol 100 paris

Density: 35 kg/m’
Cost of foam: US$ 2.62/kg.

Foam mass to be used: 102,.5%35/30 = 119.6 kg/unit.
Cost of foarn per unit: US$ 313,35

Incremental Costs

Cost 19895

Base Cost 110,700

Project Cost 141,008
Incremental Cosis 30,308 (one year)

15,154 {(six months)

b} Substitution of CFC-12 by HFC-134a:

Base Costs
CRC-12 ‘Total Units
Year Unit Cost Unit Cost Produced Total Cost
1095 18.0 451 450 202,950

The following components of the refrigeration equipment are used for the base price (which

would vary with the use of HFC-134a):

0.5 Hp Compressor USS 300
Expansion Valve US$ 25
Humidity filter Us§ 10
Fluid viewer UsE 18
Oil Separator USs 80

s te A

TOTAL US§ 433

- 10 - NOVEMBER 18, 1994
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An average use of § kg of CFC-12 per unit has been estimated and that its market price is
1883.60/kg  Source: ORBEN (DUPONT).

Project Costs
Unit Cost Units _
Year # Produced Total Cost
1905 550 450 247,500

Total cost was estimated as follows:

The base cost of US$433 was increased by 10%, resulting in US$476. Compressor suppliers
still have no prices available but they estimated the increase by the percentage cited, which was
taken as valid for the rest of the components.

It is estimated thay 90% of the CFC-12 charge is used for HFC-134a, considering an average
of 4,5 kpfunit. The HFC-134a market price is US$16.5/kg (Sourcc: ORBEN (DUPONT,
USA). Thas, the unit cost is $476 + (4.5 kg * $16.50/kg) = $550

Incremental Costs

Cost 1995

Base Cost T ames0

Project Cost 247 500
Incremental Cost 44,500 (one year)

22,250 (six months)

- 11 - NOVEMBER 18, 19%4
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Amnex 3
Unit Abatement Cost Calculation

a} Substitution of CFC-11 by HCFC-141b.

1. CFC-11 Savings (ODP=1)

Annuval average CFC-11 consumption’ 8.5MT
Average use of HCFC-141b &5 MT
ODP of HCFC-141b 0.11
Weighted use per ODP/year 0.54 MT
weiphted savings nor QDP/ Yenr 1.56 M1

2. Annual Capital Costs

Total Investment US$ 175,000
Project Economic Life 10 years
Discount Rate 10%

1 i 1 Costs US$ 28,480

3. Operational Costs
Annual incremental costs LSS 30,308
4, Unit Abatement Cost (US$/kg eliminated CFC-11)

28,480 + 130,308
= 7178

7560

b) Substitution of CFC-12 by HRC-134a;

1. CFC-12 Savings (ODP=1)

Average annual CRC-12 savings® 319 MT

« 12 - NOVEMBER 18, 1994
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2. Annual Capital Costs

Total Investment : US$ 62,000

Project Economic Life 10 years

Discount Rate 10%

Annual Capital Incremental Costs ( US$ 10,090
3. Operational Costs

Annual Incremental Costs USE 30308 '

4, Unit Abatement Cost (8%/ks eliminated CFC-11)

10,090 + 30,308
i ¥ X (10
" 3,190

* Based on average anmual production over the next four years (638 units * 5 Kgsfunit of CFC-
12).

Note:

Production projections used for the Jast calculation represent an increase in capacity utilization
responding to growth in domestic demand (new supenmarkets and shopping centers, and
equipment replacement).  In addition, the company forsees exports 10 MERCOSUR trading
partnces.

- 13- NOVEMBER 18, 1994
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Amnex 4

OORG Review
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Country of origin; URUGUAY

‘Froject title: b} Substitution of CFC-12 used as rofrigarant with HFC-134a at COLDER
SRL

Sector/sub-sector  Commercial and household refrigeration

Realationship to country program  {Wofld Bank)

Note This review addresses only the refrigerant convarsion part of the project, it
doss nof addrass the pant related to the foam blawing sgent sonversion.

“Technology 7

in this project HFC-134a is selected as the substitute refrigerant for CFC-12. In commercial

refrigeration. unitary equipmant, HFC-134a technology Is a proven and acceptable {(nontransitional)

technology to raduce CFC-12 consumption.

The company COLDER &,R.L. doas not have = formal tachnolagy transfar partnet. Howavear, the
company Intends te develop the HFC-134a technology with assistance frorm compressor and
reftigerant suppliers. Furthetrore provisiens for external assistance are present. Due 1o these facts,
a successiul project implementation can be expected,

Cthar tachnologies than HFC-134a were considered but were not selected mainly because of iack
of commarcial availability of requested components, From tha zero ODP technologies HFC-134a is
one of the most cost effective solutions.

Environmental impact
HFC-134a has an ODP of zero and a GWP of 0.27. For unitary equipment a GWP of this
‘tnagnitude is negligible,

Project costs

The eguipment requested by the manufacturer is essential for the conversion process. Costs of

- equipment are reasonable as well as costs for redesigning, training, testing and external support.

With respect to the operational costs the fullowing remarks are made:

= Operational costs are clalmed for one year.

» Costs are claimed for 450 units which is the projected production of applignces in 1995 (1883
base was 300), The costs of the different items claimed are correct,

+ The refrigarant prics applied is high (18.5 USD/Kg) but is based on demonstrated guntations,

The UAC calcutation in annex 3 (11.29 USD/kglY) containg some mistakes, if the correct numbers

are used a value of 16.8 [s obtained which is almost squal to the value reported on the cover pags

{15.743. This is a reasonable number compared to similar projects. ([t should be mentioned that the

calculated CFC-12 reduction is based on the average of units expected to be producad In the next

four years).

implementation timeframe Piobably teo strict

Relevance and adequacy of information provided

The proiect description, together with comments from the responsible Werdd Benk officers,
supplied sufficient informiation for a judpment.

Recommendations Approval a3 preposed

Janssen M.J.P..OORG MN338, Eindhoven, The Netheriands, 2-November-1884

URUGUAYLDOC 14a Page 3
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Y-CO

JECHNQLOGY

Technology based on HCFC 141b is viable for this application. It is well proven and is in
widespread use, It is a transitional technology and the enterprse recognises that it will eventually
have to switch to & zero ODP option.

Cyclopentane-based technology was also considered but was rejected on the grounds of safety,
In addition, the cost cffectiveness would have been poor for this scale of operation.

As o future replacement for HCFC 141b the enterprisc can consider the use of liquid HFCs now
under development or improved CO,-based technology.

Any issue regarding compatible plastic liners wiil be covered by the enferprise at its own expenss.

The use of HCFC 141b is recognised by the enterprise as constituting & transitional step only.

There is sufficient vcntilatian‘in the factory to cope with the slight ﬂammabilﬁy of HCFC 141b,

FROQJECT COSTS

The parchase of a high pressure injection machine is justifisble - it would also align the emerprise
for a future zero ODP step - but the precaution should be taken to obtain ¢quipment which can
be converted to handle flammable blowing agents.

The operating costs are approved on the basis that the enterprise will cover aspects relating to
liners.

The cosr effectivencss is Jow due to the overall low CPC usege rather than high capital or
operating costs,

TIMEFRAME

This is acceptable.

RECOMMENDATION

Approved.
GMFJkd/16/11/94

14b
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Bayer Uruguay Limitada

Sgfores . Paysandd 1283
Comisidn medio ambientms g:;g;_,ﬁg:ﬁ;&m

Teidlono 92 00 13
Ing. Jorge Castro Téinx {32 23226 Bayer UY

) Fax (D0598-2) 02 1125

Cables; Unlguim

Pregzsente '
B raturanebp: e xarte MWushls Sletuntis Hetledden,
£ . Haubut/gre 10.8.19%9¢

GRS R 4L B DE ATODHER 7 FRONTIA

Estimado Ing. Castrol

Segur 1o camversads esta matana confirmangs a Uds. que @8
altamentn probable, aungue dependiente de una canfirmacidn
final del proveedsr (ATDY, gue faver Uruguasy Ltda, ses
designada distrinhuidne @n Uruguay para g2l gas de 1a refe-
rencla, swstlituto el Freon B L. :

De confirmarze lo antedicho. o hien importariamos el material
en contenedores desde Franria o alternativamente soriames
provigstos a traves det! distribuider brasileso.

Fara el cado de la primera opeidn, hemos calculado un precia
orientativo de vents al vsuario de USE S/kg + [VA.

Comprometiéndunas a manteneries informados respeclteo a este
tema saludamps & Uds. muy atentamente,

.

BAYSER URLGUAY LIMITADA
Proguctos Buimicos

j
;// b\" - - 16 - : OCTOBER 28, 1994
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Gentiemen ‘
Environmental Commission

Eng, Jorge Castro
HAND DELIVERY

Qur Reference: E. Ravhut/gr

GAS R 141 B FROM ATOCHEM, FRANCE

Dear Eng. Castro:

NOU 19, 1984 4:17PM BZ225 P.B3

BAYER

Bayer Uruguay Limitada
Paysandd 1283
Casilla de Correo 304
11000 ~ Montevideo
Telephane: 92 60 13
Telex: 032 2229 Bayer UY
Fax: (00598-2) 92 11 25
Cable: Uniquim

Montevideo, 8/10/1994

As per our conversation of this morning, this is to confirm that it is highly probable, although
it depends on final confirmation from the supplier (ATO), that Bayer Uruguay Lida., will be
appointed as distributor representative in Uruguay for the above referred gas, which replaces

Freén R 11,

If the above mentioned is confirmed, we would either import the material in containers from
France, or alternatively, we would get it through the Brazilias distributor.

In the casc of the first option, we have calculated an estimated price for user sale of USS S/kg

pius VAT,

We will keep you informed on this issuc,
Sincerely yours,

BAYER URUQGQUAY LIMITADA
Chemical Products

{Signed)

< 17-
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Intercomerz Uruguaya S.A. | aaéﬁasemw-owgt‘»j

MIRESCION (ADORESS)

INFERCONERI URUGUAYA SA,

: BUENQS AIAES 297 - ESC. 402

. Senor Cocrdinador Teenico ' ;ammgzﬁg‘aérzzz&
GQHISIG§1TECNICA GUBERNAMENTAL DE:GZDHO Banins Famcome - Monevides
PRESENRNTE P. 0. BOX (Caslia Comeo): 8740

s FAX: $080 82 - 08 33 87
i ' . P. 11000 MONTEVIDED -URUGUAY

SAGF, (YOUR RE.) NREF. QUR AE. . i
180/94-RG/db MONTEVIDED, g d¢ agosto de 1994.

De nuestra cconsideracion:

Nos dirigimos a Ud. para informarle que la empresa
INTERCOMERZ URUGCUAYA S.A. esta en eondicienes de
suministrar; & traves de sus empresas representadas
equipos de frio que utilizan el HFC-134a.

BANFQSS 4/5 - DINAMARCA
- DANFOSS IND. E COM. LTDA. - BR&SIL

Proveesores de controles para plantas de refrigeraclon
gon refrlgerante 134a.

DANFOSS A/S - DINAMARCA
DANFOSS A/S - ALEMANIA

MANEURQP -~ FRANCIA ¥ ESTADOS UNIDOS
{pertenecientes al Grupoe DANFOSS)

Froveedores de conmpresores hermeticos para refrigerants
R 134a.

EMBRACO -~ BRASIL

Compresores hermeticos para refrigeracion domestica
y comercial para refrigerante R 124a.

ASPERA - TTALIA '
Comprescres hermeticos para rafrigerante R 134=a.

Sin otre particular la

- 18 - OCTOBER 28, 1994
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~ Intercomerz Uruguaya S.A.

Buenos Alres 397 - Esc, 402

Telephones: 95 27 23 - 96 22 46

Telex: KARY UY 262215

Cable: Intercomerz - Montevideo

P.O. Box 6746

Fax: 005982 - 96 31 67

C.P. 11000 MONTEVIDEQ - URUGUAY

Our Reference: 180/94-RG/db Montevideo, August 9, 1994

To

Technical Coordinator

COMISION TECNICA GUBERNAMENTAL DE OZONO
HAND DELIVERY

Eear Sir:

This is to advise you that INTERCOMERZ URUGUAYA S.A. is in a position to provide,
through its represented companics, cold storage equipment that use HFC-134a.

DANFOSS A/S - DENMARK
DANFOSS IND. E COM. LTDA. - BRAZIL

Suppliers of controls for refrigeration plants with refrigerant R 134a,
DANFOSS A/S - DENMARK
DANFOSS A/S - GERMANY
MANEURQOP - FRANCE AND UNITED STATES
(part of the DANFOSS Group)
Suppliers of sealed compressors for refrigerant R [34a.

EMBRACO - BRAZIL

Sealed comgpressors for household and commercial refriperation for refrigerant R 124a.
ASPERA - [TALY

Sealed compressors for refrigerant R 134a.

Sincerely yours,

(Signed)

INTERCOMERZ URUGUAYA §.A.
Rubens T, Guaragna - 19 - OCTOBER 28, 1994
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FAX
FAX NUMBER 2994 Date: 8/9/19%94 HOECHST DEL URUGUAY S.A,
Boulevard General Artigas 3898
11700 Montevideo - URUGUAY
From: industrial Drapet/Gawenda
To:  Eng.-Jorge Castro Phone: (005982) 205022

Fax: (005982) 290966
Telex: 22418 Hoe UY

Reclin 134A
Price; US$ 18,75/Kg - in returnable cylinders of 10 and 20 k.
~1JS$ 15.00/Kg - in returnable cylinders of 50 kg.
USS 12.00/Kg - in returnable tanks of 500 kg.
FOB Prices Sao Paulo
Payment: 60 days from date of Bill of Lading
With respect to type 141/B we are awaiting news from Germany,

Regards,
Draper

-21- _ OCTOBER 28, 1994
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Our R&ference.l DICF

Gentlemen

T

514 Zg20068 N 1S, 1994 4:19PM H225 P.0Q

HOECHST

Hoechst del Uruguay S.A.
Casilla de Correos 582
Boulevard Artigas 3896
11700 Montevideo
Telephone; 20 50 22

Fax: 20 08 58

Cable: Farmanil

Representatives of
Hoechst AG
Frankfurt (M) Germany

Montevideo, 8/12/1994

COMISION TECNICA GUBERNAMENTAL DE QZONO

Montevideo

Re: RECLIN 134a

This is to advise you that the sbove referenced product is manufactured by our representative
Hoechst do Brasil Quimica y Farmacéutica 5.A.

Singerely yours,

HOECHST DEL URUGUAY S.A.

(Signed) DRAPER
(Signed) GAWENDA

- 22 - OCTOBER 28, 1994
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'Hoechst &

Sra

5. ' '
COMISION TECNICA GUBERNAMENTAL DE OZONO Hoechet del Uniguiay, S.A.

Casiliade Correns 582
: By, Artigas 36940
Presente 11,700 Mentevideo
——————-——— Tal. 205022
Teimg: UY 22410
© ' Fax: 230858
Cabiies: Earmanit

fepresantaniss da
Hoachat AG
Franklurt {M), Alemania

Su ralarancis Su ganta dal Muestra raferangin Monlevideo,

Ju/ef 12.04.94

RECLIN 134 A A %

Por la presente informamos que el producte de referencia es fabricado
por nuestra representada Hoechst do Brasil Quimica y Farmacéutica S.A.

Sin otro particular le saludomos muy atentamente,

HOECHST DEL URUGUAY 5.A,

-23- ‘ OCTOBER 28, 1994
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{35 INDUNOR - URUGUAY ' inx ]
Arnclos SR, JORGE SILVA ro |
| s JANUARIO SOLIGON prre |
" .
| jiiude  NUESTRA CGN?ERSAQION DE HOY | : I

Eatuvimos analizando log ensayoes efectusdos con su refrigerador, donde
cambiamos &) compresor AE1343AS por el AZ1340D8 en R-~12, Comp no teng-
mos lom ansayos para ¢se sistoma en R-1Jda, le describimos abajo, came
bicos aproximados on ol sistema on hase o los regultados obtenidos en los
ensayos del ARZLI40DE, colocado en su refrigerador. ’

SITUACION ACTUAL
. Sistema con el AZ134008 (R=12) U8$ 10,00

CAMBIOS

. Conmpreeor AZ133ISYS {R13du) USS 233,06 '
+ humento dal large del capilar on hasta 30%.

- Reduccidén de carga de gas en hasta 204,

+« Condenaador debe mantenerse ¢l mismo.

Datos mis apurados son obtunidos sclamente con ensayos en camare., Envia- .
remos por courioer ol dfa de hoy nuestros boletines técnicos sobre ueili-
racidn del R-134a, tubos capilares vy aceites lubricantes.

Atentos Saludos,

JANUARID SOLIGON |
VENTAS AN LhTIHa

Lt !

" o \_ MWC
com - 26 - OCTOBER 28, 1994 /g
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... INDUNOR S.A.

PROJICT COVER SHEET
Country: Uruguay.
Projeet Title: a) Elimination of the use of CFC-11 as a blowing

agent in rigid polyurethane foams used as insulation
for refrigerators. Technology using cyclopentane as
blowing agent will be adopted.

bj Substitution of CFC-12 used as refrigerant,

Covered Sector: Commercial and household refrigeration.

Use of ODPs in the Sector: Approximately 37.0 M1 of CFC-11 and 13.0 MT
of CRC-12 annually.

Project Impact: a} Eliminate consumption of 101.1 MT of CFC-11
(10.1 MTyear).

b) Eliminate consumption of 7.8 MT of CFC-12
(7.8 MT/year). .

Duration of the Project: a) 8 months,
b} &6 months.
Project Economic Life: Ten years

Total Cost of .the Project: #) Investments US$ 249,280
Incremental costs (6 mos.) US$ 31,150
Subtotal US$ 280,470
b) Investments US$ 42,900
Incremental Costs (6 mos,) USS 54,970
Subotal US$ 97,870

NOVEMBER 18, 1994
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. Total for a) & b) USS 378,340
Total wicontingencies (15%) USS$ 435,090

Financial/Administrative expenses' US$ 13,050

Proposed OTF Financing: USS 448,140*

* All figures take into account & domestic capilal share of the Company (66%).
Unit Abatement Cost: a) 15.44 US$/kg of eliminated CFC-11,

b} 22.66 US$/kp of eliminated CFC-12.

Beneficiary Company: INDUNOR §.A.
Coordinating National Authority: Comisién Técnica Gubernamental de Ozono,
: Ministerio de Vivienda, Ordenamiento Territorial y
Medic Ambiente.
Executing Apency: World Bank.

! Three percent financial/administration expenses,

-2 NOVEMBER 18, 1994
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1. Project Summary:

#) This Project will eliminate the consumption of CFC-11 used in the manufacturing of rigid
polyurethane foams as insulation for refrigerators by INDUNOR $.A. The adoption of this
technology is proposed given the domestic availability of chemical products and equipment that
will allow the use of cyclopentane in foams., INDUNOR is located in an area for which local
regulations can allow the use flammable materials,

b} This Project will eliminate the consurmption of CFC-12 used as refrigerant.

2. Project Objectives:

#) Substitute the use of CFC-11 as a blowing agent in the production of rigid polyurethane
foams as insulation of refrigerators. The adoption of foaming with cyclopentane {s proposed to
achieve this objective,

b) Substitute CFC-12 by HEC-134a as refrigerant,

3. Sector Information:

INDUNOR S.A. is the most important company in the domestic refrigeration sector in Uruguay,

4. Company Information:

INDUNOR $.A. is a company that began operations in 1984, manufacturing refrigerators.
Currently, the Company uses CFC-11 (reduced by 50%) in the thermal insulation of its
products, using 2 Hennecke HK 75 high pressure injection equipment. The Company uses CFC-
12 as refrigerant, consuming 5.6 MT in 1993, In 1993, INDUNCR S.A. consumed 7.2 MT of
CF(C-11 and produced 18,200 uniis of the four different models of refrigerators it manufactures.
Its share of the refrigerator domestic market is estimated at 45%. INDUNOR S A. Is
constituted by domestic capitals (66%) and GENERAL ELECTRIC, USA (34%).

5. Project Description:

a) INDUNOR S.A. currently uses CFC-11 to manufacture rigid foams. This project proposes
the use of cyclopentane as blowing agent, for which the usc of other chemical products and
equipment must be adopted. Chermical products and equipment supplier companies will provide
the neeessary technical assistance to implement the new process,  Staff training is included o
adopt the new technology and the associated safety guidelines as recommended by suppliers.

-3- NOVEMBER 18, 1994
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b) INDUNOR §.A. currently uses CIFC-12 as refrigerant in its equipment. This project
proposes substitution of CFC-12 by HEC-134a as refrigerant.  GE does not have a technology
transfer agreement with the company. The proposed project includes fund for services of an
international expert to guide the process of H¥C-134a conversion.

6. ificati 1 Technol

a) This alternative was studied along with HCFC-141b that were analyzed separately. The
characteristics of the foams obfained with cyclopentane are similar to those currently produced,
and experience in its usc is available at the international level, 'The nccessary chemieal products
and equipment are available in the domestic market, with supplier companies able to provide the
necessary technical assistance, Cyclopentane is considered superior over HCFC-141b because
it represents a final no-ODP alternative and is more cost-effective,

b) The reconversion to HFC-134a is a technology for which there is information, compressors
and refrigerants readily available in the domestic market. The possibility of other refrigerants
was considered; however, the 1IRC-134a technology is the only option eamm&rc;a!ly available
in Unaguay for a changeover in the short term (1995).

7. Project Cost:

Capital Costs (See Annex 1) a) USS 249,280

b) USS 42,900

Incremenial Cosis (six monthsy: a) US$ 31,190
(See Annex 2).
b) US$ 54,970

Share of domestic capitals in the Company: 66% (already considercd in the amounts listed
above)

Contingencies: 15% of the cost was included for contingencics and 3% for financial
intermediation (considered in the amounts rf:por‘ied in the cover sheet).
Unit Abatement Cost (UAC): a) 15.44 USS/kg

W) 22.66 US$/kg (See Annex 3)

-4 - NOVEMBER 18, 1994
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8. roject Iny

a) Use of cyclopentanc

TQ: 514 2820068 NOV 19, 1994 4:51PM  H22h

tation Timctable:

Months

Activity 1
Development of
detailed project
instailation *

Purchase of
Eguipment

Installation
and Tests

Staff Training

Implementation

b) Usc of HFC-134a;

Months

-

e i g o ot A T o i o

Activity 1 y) 3 4 5 6
Production of

Prototypes * *

Plant Tests *

Tests in Brazil

Purchase of new
Materials

Staff Training

Iinpiementation

NOVEMBER 18, 1994
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e Results:

#) This project will eliminate the consumption of 101.1 MT of CFC-11 over 10 years based
on projected production levels {on average 10.104 MT/year).

by This project will eliminate the consumption of 78 MT of CFC-12 over 10 years based on
projected production levels {on average 7.8 MT/ycar),

-6 - NOVEMBER 18, 1994
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Annex 1

314 2620368

NOV 18, 1934 4:51PM H226 P.68

Investiment Breakdown

a} Use of cyclopentane

Conversion and complementing
of cxisting equipment

Installation and safety
equipment

Molds
Tests

Staff Training

US$ 262,700

US$ 80,000
Us§ 20,600
USE 5,000
Us$ 10,000 -

TOTAL
Elegible Portion of Investment
(66% domestic ownership)

b} Use of HFC-134a

Redesign of cold circuits
and plant trial

Staif training by Internationa) expert
Leak deteciion equipment

(similar 10 that of halogen, helium leak
detector is not considered)

Gas charge equipment for plant

Charge cquipmemt {or Service

uuuuuuuuuuuuuuuuuuu

Elegible Portion of Investment
(66 % domestic ownership)

US$ 377,700

US$ 249,280

Us$ 10,000
UB$ 15,000 -

US$ 10,000
US$ 18,000
USS$ 12,000

US§ 65,000
US$ 42,900

NOVEMBER 18, 1994
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iNissdniw < )
HANAASCOMISION TECNICA GUEBERNAMENTAL DE OZONO Lgi’
—

e DLNAMA, Annex 1 (continued)

Annex 1
Investment Breakdown
) Usa of cyclopentans
COHVERSION'QNE COMPLEMENTING OF EXISTING EQUIPMENT
- High Pressure pumpe (2),

PO ABLLY Soalad fow pendrem _ uge  39.500
- Computer controlled metering unit Uss 25,000
- Tandem Pesd Pump Uss 14.000
- Piping and sealings , Uss B.BOD
- Safety valves ' uss  5.500
- Automatic switch-off devices _Uss 3.800
- Supply stoppers uss  4.900
- Nitrogen inertizing equipment o

for molds Uss 18.800
- ‘other complementary devices Uss  4.000
- Encasings USSs 1?.800
- Aeratlon and ventilation systems Uss 4.700
- Pentane gensors and gas warning

gyatems Uss 9.200

- Pentane sxhaustin systsms _ uss 8,600
« | Bafety Control Systems Uss 5.900
- leeakuga monitoring and watchdogs Uss ‘ 4,200
- Stalinless Steel)l work tenka (2)

- approvaed by TUV (Gormany) . Uss 29,500
| D35 195,300
U8 PIF (Put in factory) . U$S 262,700

Y
8.  NOVEMBER 18, 1994
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Annex 2

Breakdown of Incremental Costs

a) Foamn Insulation

(Values expressed in USS)

Base Costs
Unit Cost Units
Year # produced Total Cost
1995 12.92 26,400 341,088

Assumptions:
# Considering polyol, isoeyanate and CFC-11.
CFC-11 market price: USS 2,84. Source: ORBEN (DUPONT),
Average CFC-11 use per assembled unit: 0,327 Kg CFC-11/unit (5.45 kg foam/unit).
Polyol market price: US$ 2.11/kg
Isocyanate market price: US$ 2.49/kg

Composition of the mixture: polyol 100 paris
ispcyanate 148 parls
CFC-11 17 parts

Density: 30 kg/m’®
Source: BAYIR

Cost of foam in 1995: US§ 2.37/kg

Project Cosis
Uit Cost Units
Year # Produced ‘ Total Cost
1995 16.5 26,400 435,600

Assumptions:

# Cyclopentane market price: US$ 6.30/kg (cstimated on the basis of data provided by
BAYER).

-9- NOVEMBER 18, 1954
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1t was estimated that the polyol and isocyanate prices are the same as those of the traditional
technology.

The composition of the mix is as follows:

cyclopentanc 12 paris
isocyanate 156 parts
polyol ) 98 parts

Density: 35 kg/m®

Seurce: BAYER.

Foam Cost: US$ 2.53/kg

Foam mass to be used: 5.45%36/30 = 6.54 kgfunit

Incremental Operating Costs for 1595; 1158435,600 - 341,088 = US§$ 94,512 (one year)
8ix Months: | LIS$ 47,256

Elegible share: US$31,190
(66% local ownership)

b) Use of HEC-1343
ase Cost
Unit Cost Units
# produced - Total Cost
32.09 26,400 847,176

The {ollowing has been estimated for the incremental costs:
- CFC-12 market price of USS 3.60/kg.

- Avcrage gas charge is 0.253 kp/cquipment.

- 1995 jncremental costs have heen estimated,

The following will have an impact on the incremental costs:
Price of refrigerant,

Micrangium (US$ 0.67).
Characteristic of humid filter (US$ 0.513),

-10- NOVEMBER 18, 1994



FROM: OMNIFRX T0: D14 28206868 NOU 19, 1984 4:52PM Ha2E P12

Compressor Price (US$ 30).

by HRC-134a {continued)

Project Cost

Uhit Cost Units
# produced Total Cost
38.4 26,400 1,013,760

Calculation Assumptions:

- HRC-1343 market price of US$ 16.50/kg. Source: ORBEN (DUPONT) and HOECHST
{Brazil).

- The average refrigerator charge is 0.228/kg (0% of the above).

- Price of new micrangium (US5 0.871 (30% incieasc). Source: supplicrs.

- Price of new filters - US$ 0.59

- Price of new Compressor - US$ 33 (see Annex 4 {or SICOM quote)

Incremental Cost

Cost

Base Cost 847,176

Project Cost 1,013,760

Incremental Cost 166,584 (one year)
83,262 (six months)

Eligible share 54,973

(66% local ownoership)

- 11 - NOVEMBER 18, 1994
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Annex 3

Calculation of Unit Abatement Cost

a} Use of cyclopentanc as blowing agent:
1. CFC-11 Savings (ODP=1)
Average Anmnual CFC-1] Savings? J104 MT ]

2. Annual Capital Cosis

Total Iavestment USS 377,700

Project Economic Life 10 years

Discount Rate 10%

Annnaliz ital Casts US$ 61.470
3. Operational Costs

Annual Incremental Costs 1S$ 94,512

4, Unit Abatement Cost (1S$/kg of eliminated CEC-11}
61,470 + 94,512
U 7 3 7
10,104

* Based on average production over the next four years (30,900 units * 0,327 kg of CFC-11/unit}

b} Use of HF(C-134a
1. CFC-12 Savings (ODP=1)

- verage Annual Savings® 818 MT

1IIFC-134a QDP 0

® Bascd on average production over the next four years (30,900 units * 0,253 kg of CFC-12 per
unit}

-12- ' NOVEMBER 18, 1994
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2. Annual Capital Costs

Total Investment ' US$ 65,000

Project Economic Life 10 years

Discount Raic 16%

Annualized Capital Costs | US$ 10,578
3 Operational Costs

USS 166,584

4, Unit Abatement Cost (US$/kg of eliminated CFC-11)

10,578 + 166,584
= 22.66

7,818

- 13 - NOVEMBER 18, 1994
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INDUNOR B.A.

SUMTORTING DOCUMENTATION

(eleven pages including this page):

. INDUNOR’s commitment letter
* 134a-associated cost changes
* availability of HFC-134a in Urugoay

. price of HFC-134a in Uroguay (2 letters)

- 14 - QCTOBER 28, 19%4
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«

EHBAUN [oworsi] @ OETEOL

Montevideo, 2 de febreco de 1994

Minisierioc de Viviendas,

Ordgenamients Territorial y

Mesio Ambiente

Comisidn Tédcnica Guberaanental de igng

fitencion: Ing. Duia. Luis A, Santos
Conrdinadar Técenice -

Estimade Ing. Quiam. Santos:

El dia 28/01/94 tuvimps el aprado do manlener uns reunfon en puesira
Planta de Mabufaclure de Refrigeradores con la Ing, Guim, Mirian
Vega v Ud., como integrantes de la Comision Tecnica . Gubernamental
de Ozono y el Sr. Sergio Dsman, como  representants del Banco
flundial,

Como consecuencia de 10 alli  conversado, aanifestames nuestro
interds en acegder & la asisiencis gestionada ante los Qrganismos
del Protocolo de Montreal, ton el Tin de reconvertiic procesps de
nugsira produccidn de refrigeradores pars llegar a eliminar el usp
d¢ sustancias gue agreden la capa de piono.

Agradeciendo su coladoracion. saludamos a Ud. muy atenfemente.

P. IMDUNOR S.A..

)

ing. Iad, Pedro Vilanowva
Gerente General de Clecirodomgsticos

S15 - " OCTOBER 28, 1994
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INDUNOR 8.A.

MAXILUM - NIRPOL

Montevideo, February 2, 1994

Ministerio de Vivienda
Ordenamiento Temitorial y Medio Ambients
Comisidn Técnica Gubermamental de Ozono

Attention:  Chem. Eng. Luis A, Santos
~ Technical Coordinator
Dear Mr. Santos;
~Qn 1/28/94 we had the pleasure of meeting Chem, Eng. Mirian Vega and you in our
Refrigerator Manufacturing Plant as members of the Governmental Tecknical Commission on
the Ozone as well as Mr. Sergio Oxman, representing the World Bank.
As a result of our discussions, we hereby express our interest in obtaining the assistance
provided by Montreal Prowocol agencies with a view 10 reconvert our refrigerator production
processes to eliminate the use of substances that deplete the ozone layer.
Thank you very much for your cooperation.
We remain,
Sincerely yours,
for INDUNOR S.A.

Pedro Vilanova, Industrial Enginser
General Manager, Domestic Appliances

- 16 - ‘ OCTOBER 28, 19%4
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l DATE 9.05.9 CON DL R ?}Q 2 MR Of tar;{%;.v ;icmﬂﬂ YHI3 COVER SHERY ¢ [

|§gﬂ THDUNOR - URUGUARY lux 1

4

| AibSion  SR. JORGE SILVA stPto |
ot

| 8% JANUARIO SOLIGON _ berro |
ASURTO .

| {70 NUESTRA CONVERSACION DE HOY | 4 |

. Estuvimos snalizando los énsaves efegtuados con su refrigerador, donde
cambiomos el comprescor AEI343A8 por el AZ1J40D8 en R~12. Como no tena-
mes 1o ensayos parn ose Sistema en R-134a, le describimos abaje, cam~-

bios aproximados ¢n el sistema on base & los rasyltados sbtenidos en los

shsayons de) AZ1340D5, cooliocado en su refrigeradoy.

SITUACION ACTUAL
. Sistema con el A21340DS (R-12) US$ 3¢,00

CAMBIOS

» Comprevor AZ13I35YS (Rijd4a) US$ 33,00

. Aumento del largo del copilar on hasta 30%,
= Reduccién de carga de gas en hasta 20%.

. Condengador debhe mantenerse el mismo.

w Datos mds apurados son obtenides solamente coon ensayos en cémara, Envia-

remos por courier el d4ia de hoy nucstros boletines técnicos sobre utili-

24ci0n dol R-134a, tubes capilares y aceites lubricantes.

Atentos Saludos,

=

,.z .
.- .

IANUARIO SOLIGON

VENTAS AM. LATINA
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= *
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v L B

e ~ .
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SICOM '

SOCIEDADE INTERCONTINENTAL DE COMPRESSORES HERMETICOS SICOM LTDA.
P.O. Box 54 :

CEP 13570-900, Sao Carlos, 8P, Brasil

Telephone: 55-0 162-71-1212

Fax: (0} 162 72-7002

Telex: 164215 - SICH-BR

FAX
DATE: 5/19/94 CONTROL N® 3022

TO: INDUNOR - URum}AY
ATTENTION: MR. JORGE SILVA

FROM: JANUARIO SOLIGON

SUBJECT: OUR CONVERSATION OF TODAY

-

We analyzed the tests made on your vefrigerator, where we changed the AE 13438 compressor
with the AZ 1340DS compressor in R-12. Since we do not have tests available for that system
in R-134a, described below are the approximate changes with the system, based on the results
obtained in the AZ1340DS test, placed in your refrigerator.

CURRENT SITUATION

* System with the AZ1340DS (R-12) US§ 30
CHANGES .

. Compressor AZ1335YS (R1342) US$ 33.00,

» Increase of the micrangium length by up to 30%.
- (as charge reduction by up to 20%,

L]

- The same condenser should be kept,

Faster data can only be obtained with chamber tests. We are sending via courier roday our
technical bulletins on R-134a use, micrangivms and lubrication oils.

Sincerely yours,

JANUARIO SOLIGON

Latin American Sales
- 18- OCTOBER 28, 1994
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S o Hoechst_ @

Sres.

COMISION TECNICA GUBERNAMENTAL DE OLONO , Hoschst dal Urnuguay, 5.4,
. Tasiita de Comens 502

8v, Artipas 2858
Presente .. 1100 Montevideo
—— 761,205022 -

‘ Tolews UY 22418

'R 2908 59

Labies: Farmandi

Representianias da
Hoechst AG
Frankiurt {M), Alernanis

Su referencia £y paris gel Nuesirareferentia Montsvidso,

JU/cF ’ 12.00.94

RECLIN 134 A

Por 1a presente informamos que el producto de referencia es febricado
por nuestra representads Hoechst do Brasil GQuimica y Farmacdutica $S.A.

Sin otro particuylar le saludamos muy atentamente.

HOECHST DEL URUGUAY S5.A.

N-R
Y ten.
Brag Gayehda

- 19 - OCTOBER 28, 1994
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HOECHST

Heechst del Uruguay §.A.
Casilla de Correos 582
Boulevard Artigas 3896

. 11700 Montevideo
Telephone: 20 50 22

Fax: 29 08 58

Cable: Farmanil

Representatives of
- Hoechst AG
Frankfurt (M) Germany

Our Reference JD/CE Meontevideo, $/12/1994

... Gentlemen
COMISION TECNICA GUBERNAMENTAL IDE QZONO
Montevideo

Ke: RECLIN 134a

This is 10 advise you that the above referenced preduci is manufactured by our representative
Hoechst do Brasil Quimica y Farmacéutica 5. A,

Sincerely yours,
HOECHST DEL URUGUAY S5.A.

(Signed) DRAPER .
(Signed) GAWENDA

- 20 - OCTOBER 28, 1994
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KTETWET LRUBLA

HOECHST DREL UPUBUAY S.A.
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FAX

FAX NUMBER 2994 Date: 8/9/1994 - HOECHST DEL URUGUAY §.A.
Boulevard General Artigas 3808
11700 Montevideo - URUGUAY

From: Industrial Draper/Gawenda
To:  Eng. Jorpe Castro , Phone; (005982) 205022
Fax: (005982) 2090966
Telex: 22418 Hoe UY

Reclin 1344

Price: USS 18.75/Kg - in retumable eylinders of 10 and 20 k.
USS 15.00/Kg - in returnable cylinders of 50 kg.
US$ 12.00/Kg - in returnable tanks of 500 kg.
_FOB Prices Sao Paulo
Payment: 60 days from date of Bill of Lading

With respect to type 141/B we are awaiting news from Germany.,

Repards,
Draper

2. OCTOBER 28, 1994
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FAX
FAX WUMBER 2387 Date: 6/14/1994 . HBOBCHST DEL URUGUAY S.A,
Boulevard General Artigas 3898
11700 Montevideo - URUGUAY
From: Industrial Draper/Gawenda
To:  Eng. Jorge Castro Phone; (005982) 205022

Fax: (005982) 290966
Telex: 22418 Hoe UY

Re: Reclin 1342, Your fax dated 6/10 Freight

Estimated valves for full truck (22 to gross): US$ 2,000,
USSE 75/0 incoming freight -~ VST 95,00 dispaich plus 1% FOB (ad valorem)
= Por return, estimate the same freight,

With respect to the 10 and 20 kg. cylinders, we erroneously indicated that they were returnable,
when in fact they are included in the price,

Regards,

Draper

-4 . ’ OCTOBER 28, 1994
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e ETCHEPARE-GIL

Country:

Project Title:

Covered Sector:

Use of ODPs in the Sector:
Project Impact:

Duration of the Project:
Project Economic Life:

Total Cost of Project:

Proposed OTF Financing:
Unit Abatement Cost:
Beneficiary Company:

Coordinating Authority:

Exccutling Agency:

514 2020068 NOW 29, 19894 S:i34PM 8229

PROJECT COVER SHEET

Uruguay.

Elimiination of the use of CFC-11 as a blowing agent in
rigid polyurethane foam used as insulation in water heater
tanks. HCFC-141b as blowing agent will be adopted to
replace the reduced CFC-11 technology now in place.

Insulation of thermal tanks.
12.5 MT of CFC-11 annually,
Eliminate consumption of 4.4 MT of CFC-11 per year

(effective ODP weighted reduction is 3.43 MT)
8§ months.

10 years.

Investments " US$ 175,000

Incremental Operational Costs (6 mos.) US$ 23,430
Subtotal US$ 198,430

Total Cost w/Contingencies' USS 228,200

Financial/Administrative expenses 2 Us$ 6,850,

US$ 235,050

21.96 US$/kg of eliminated CFC-11°
ETCHEPARE-GIL S.A.

Comision Técnica Gubernamental de Ozono, Ministerio de
Vivienda, Ordenamiento Territorial y Medio Ambiente,

World Bank,

UInchudes 15% for continpencies,

? Three percent.

3 If reduction from the original 100% CFC-11 is considered, the UAC is 50% this amount.

P2
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1. Proiect Summary:

This Project will eliminate the constmption of CFC-11 used in the manufacturing of rigid
polyurethane foams as insulation of thermal tanks by ETCHEPARE-GIL S.A. HCFC-141b is
the proposed alternative given the domestic availability of chemical products and equipment that
will allow the adoption of this technology. Cyclopentane is not an option for this company
because its urban location and the associaled municipal regulation rule out the use of flammable
gases, Future alternatives to repiace HCFC-141b could be the liguid TFCs under development.

The Company is aware that this is only a temporary solution and that eventually it must
convert to a definite technology. The adoption of high-pressure injection eguipment proposed
here prepares the company for that final transition.

2. Project Objectives:

Substitute the use of CHEC-11 as a blowing agent in the manufacturing of oigid
polyurethane foams for insulation of thermal tanks. The adoption of HHCFC-141b is proposed
to achieve this objective.

3, Scctor Information:

The Sector is represented by {two large companics, onc of them vsing the traditional CFC-
11 technology and ETCHEPARE.GIL 8.A., which has alteady reduced }its use by 50%.

4. Conpany Information:

LTCHEPARE-GIL S.A. is a company that began operating in 1963, manufacturing
houschold appliances. Currently, the Company uses CFC-11 (substituted by 50%) in thermal
insulation of thermal tanks, using CANNON 15 low pressure injection equipment. In 1953, the
Company produced 40,000 thermal tanks, 115,000 stoves, and 92,500 exhaust fans. Thirty-eight
per cent of the units produced were exported to MERCOSUR countries (Argentina, Brazil, and
Paragnay) and Chile.

Tts maximum annual production capacity is 60,000 thermal tanks, 120,000 stoves and
150,000 exhaust fans, per shift. Currently, there is a single production shifl. The Company
controls approximately 60% of the thermal tank domestic market, The company docs not
receive foreign techoical assistance. ETCHEPARE-GIL $.A. is 100% owned by domestic
capitals. Future company plans include increasing exports to Brazil and Argentina,

NOVEMBER 18, 1994
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5. Project Deseription:

Currently ETCHEPARE-GIL 8.A. uses reduced CFC-11 technology for the manufacture
of rigid foams (i.c., technology that reduced CFC-11 use by 50% from the original process
design). This project proposcs the usc of HCFC-141b as 2 blowing agent, for which the use of
other chemical produocts and equipment must be adopted. Supplicrs of chemical products will
provide the necessary technical assistance (o implement adjustmienis 10 the new process.

High pressure equipment would be adopted to prepare the company to a definitive no-
ODT alternative, The existing low pressurc injection machine currently in use would be
decommissioned and not reused as the company believes this would go against the goals of this
project (i.e., reduce consumption of CFC-11).

The existing molds which were used with the 100% CFC-11 technology would need to
be adapted or replaced to accomodate the need for heating which prevents foam adherence
problems.

6. Justification of the Selected Technolopy:

Cyclopentane is not an option for this company because municipal regulations ban the use
of flammable industrial materials in urban locations, such as the company’s site. A relocation
of the plant to another site would cost much more than the proposed project. In addition, the
company’s management is unwilling to relocation for strategic reasons.

The characteristics of the foams produced with HCFC-141b are similar to thosc currently
produced, and there is ample experience in its use at the international level. The necessary
chemical products and equipment arc available in the domestic market, and supplier companies
can provide the necessary technical assistance.

The company's current facilities are capable of safely handling chemical materials with
slight flammability, such as HCFC-141b. In addition, the company is committed 10 adopt any
special precautionary measurcs that may be specified by equipment and HCFC-141b suppliers
for safely handling HCFC-141b. The project costs included in this proposal include resources
for staff training which includes addressing the slight flammability of HCFC-141b.

This alternative is only a temporary solution, entailing the need for future reconversion.

Such final conversion will be less costly as the necessary injcction equipment proposed in this
project would accomodate the definitive blowing apent.

g NOVEMBER 18, 1994
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7. Project Cost:

Summary of Project Cost:

Capital and One-time Costs: US$ 175,000 (Scc Annex 1)
Incremental Operatine Costs (six months):  US$ 23,430 (see Annex 2).
Share of Domestic Capital in the Company: 100%.

Contingencies and financial fees: 18% = USS$ 36,620.

Total Costs: US$ 235,050

Cost Abatement Unit (UAC): 21.96 US$/kg (scc Annex 3)

K. Project Implementation:

Estimated timetable:

Msnshs

Activity 1 2 3 4 S 6 7 8

Project
Evaluation b

Purchase of
squipment * * * *

Equipment
Instalflation *

Staff Training *
Initial Tests ) *

Starteup | | *

-4 - NOVEMBER 18, 1994
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10.  Results

With this Project, 44 MT of CIEC-11 (4.4 MT/year) consumption will be eliminated in ten years.
Because HCFC-141b has an ozonc depltion polential of 0.11 the net reduction is 3.43 MT/year.

-3 NOVEMBER 18, 1994
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Annex 1

" Investment Breakdown

Substitution of CFC-11 by HCFC-141b.

Adequate high pressure equipment
for use with HCPC-141b and accessories

Mold Modifications
{6 molds * 2 models = 12 molds)

Tests

Staff Training

TOTAL

NOJ 19, 1994 5:136PM BE22S P.@7

US$ 150,000%

US$ 10,000

US$ 5,000

Uss 10,000

o

- US§ 175,000

* Based on guote by Cannon (Italy) for a high-pressure machine model "A-System 40°, standard

version, ancillary equipment, and spare parts (see Annex 4). As

per the Secretariat’s review

more competitive equipment may cxist in the marketplace; therefore, alternative quotes will be

obtained as part of the procurement process.

NOVEMBER 18, 1994
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Annex 2

Breakdown of Xncvemental Costs

Values expregsed in US$
Substitation of CI'C-11 by HCIFC-141b.

Base Costs
Unit Cost Units
Year # Produced Total Cost
1995 2.45 60,000 147,000
1996 2.47 70,000 172,900 2
1997 2.4% 75,000 186,750 i
1908 2.51 80,000 200,800

#Considering polyol, isocyanate and CFC-11.

CFC-11 market price: US$ 2.84. Soutce: ORBEN (DUPONT -- see Annex 4).

Average use of CFC-11 per assembled unit: 0,124/2 = 0,062 Kg CFC-11/unit (1.03 kg of 7
foam/unit), ‘ i
An ammual increase of J0% in the price of CFC-11 has been cstimated,
Polyol market price: US$ 2.11/kg.

Isocyanate market price: USS 2.49/kg.

Composition of the mixture: poiyol 100 parts
socyanate 148 parts

- CIlC-11 17 parts
Dengity: 30 kg/im?
Source: BAYER |
Cost of foam:
Year Cost US3/kg
1995 2.37
1996 2.39
1997 2.41
19598 2.43

Estimated average basc cost for the first four years: USS$ 176,863,

-7 - NOVEMBER 18, 1994



FROM: OMN T EOX 08
Project Costs
_ Unit Cost
Year #
1995 3,14
1996 3,14
16957 3.14
1998 3.4

Average Project Cost: USH 223,725

514 2820068 NOV 13, 1994 5:37%PM #2289 P.@9

Price of HCFC-141b; US$ 5/kg. (Source: BAYER, sce Annex 4)

Units

Produced Total Cost
60,000 - 188,400
70,000 219,800
75,000 235,500
R0,000 251,200

It was estimated that the HCFC-141b expense per unit is 0.111 kg., considering the differences

in foam density.

#The prices of polyol and isocyanate are equal to those of the traditional technology.

‘Fhe mix is made in the following proportions:

HCFC-141b
Isocyanate
Polyol

Density: 35 kg/m*

30 parts
159 parts
100 paris

Foam Cost: US$ 2.98/kg

Foam mass fo be used: 1.03*35/30 = 1.20 kgfunit

Incremental Costs

wwwwwwwwwwwwwwwwwwwwwwwww

Basc Cost
Projcet Cost

Incremental Cost

T e T i T B e e B

176,863
223,725
46,862 (Annual)

23,430 (six months)

-8 -
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Annex 3

Caleulation of Unit Abaterment Cost

Substitution of CFC-11 by HCFC-141b.

]f

CFC-11 Savings (DDP=1)

Average Yearly Consumption of CFC-11
{estimated average consumption for the
first four years)
Average Use of HCFC-141b
HCFC-141b ODP
Weighted Use by ODVyear

cight vi { ODP/year

Annual Capital Costs

Total Investment
Project Economic Life
Discount Rate

ital a) C

Operational Costs

Annual Incremental Costs

Unit Abatement Cost (US$/kg of eliminated CFC-11)
28,480 -+ 46862

- = 21.96*
3430

4.4 MT
8.8 MT
0.11
0.97 MT

3.43 MT

US$ 175,000
10 years
10%

US$ 28.480

- * The UAC denominator is [eliminated amount of CFC-11] - [ODP/year of quentity of 141b
used] = 4400 - 970 = 3430 kg.

Note: In this denominator, the quantity actually eliminated in the project was used starting with
an initial situation in which there is alrcady a 50% substitution of CIC-11 use. If ihis is
considered in connectinn with the original usc of CFC-11 technology, the UAC would be 50%

lower,
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Bayer ¢

: RSt S e ey e X ST ok S L
Bayer Uruguay Limitada
~SBaforas ' ;;ym:aa'ézas .
. : . asita de Comeo
Comision medio ambiagnte _ 11000 - Monlavideo
. Tetdlono 8200 13
: Ing. Jorge Castro o Téiex 032 20208 Bayar Y
\ : S _ Fax (00598-2) 82 1125
' . . Cables: Uniquim
Presaente
R ,\
Surefwienciy S canta: Huestra tolar szl Hestavidug,
E.Raubutigre. 10.8.19%94
GRS R &l B DE ATOOMER 7 FRENTCIA %

Estimade Iwg. Castro:

Begun lo conversede edats mafans confirmamos a Uds. que es
altamegnte probable, aungue dependiente de una conflrmacisn
Final de!l proveedors (ATO), que Bayer Uruguey Ltda., sea
desigrnada distribuidnr en Urugeay para el gas de 1a refe-
rangla, sustitote del Ffreoan R LT,

De confirmarse lo antedicho, o hign importariamos &l material
@ contengdoree desde Francla ¢ alternativanenis seriamos
provistos a traves del distribuidor brasiiefs,

“eds

Fara ] caso de la primeérs opcion, henos calculado un precio
arisntative de venta al wsuario de US3: S/kg + IVA.L

Comprometiéndonos a mantenerles infermados respecto a wsté
tema saludamos a Uds. muy atemntamentg,

+

BAYER URUGUAY LIMIYADs
Productos Quimicos

e,
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BAYER .|
Bayer Uruguay Limitada
Paysandii 1283
Casilla de Correo 304
11000 - Montevideo
Telephone: 92 00 13
Telex: 032 2229 Bayer UY
Fax: (00598-2) 92 11 25
Cable: Uniquim
Gentlemen ,
Environmental Commission S
Eng. Jorge Castro
HAND DELIVERY

Qur Reference: E, Rauhul/gr Morntevideo, 8/10/1994
GAS R 141 B FROM ATOCHEM, FRANCE |

Dear Eng, Castro:

As per our conversation of this moming, this is to confirm that it is highly probable, although

it depends on final confirmation from the supplier (ATO), that Bayer Uruguay Ltda,, will be .
appointed as distributor representative in Uruguay for the above referred gas, which replacc;s
Fredn R 11, '

- If the above mentioned is confirmed, we would either import the material in containers from
France, or altcmativaly, we would get it through the Braﬁiia:n distributor.

In the case of the first option, we have calculated an estimated price for user sale of USS 5/kg
plus VAT, .

We will ksep you informed on this issue.
Sincerely yours,
BAYER URUGUAY LIMITADA

Chemical Products
(Signed)
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20th October, 1994

VRUGUAY - HOT WATER TANK PROJECTS

!

My rcvers follow.

You will see that they sre identical for the two enxcrp:ms I have appraved both projects, subject
to some revision along the lines indicated in the comments, because they are basically sound and
about as cos1 effective as they can be considering the small CFC use. '

Reguds,

LV
-GMFI/kd

TR YIS Pt o el i PP /T LA A DR A e e el T N, Y TCTRTEEY W RN W TEY
Wl kg M Py PoAl 4] Shplia W b by Indd M Vv 4B Svn palairiy, Thoed yer* . ., P

15 Pubrarvitranad i Dot im te pet of 12} Burope Lrbmd DT TVA 408 400 163 WL LR.C. W <8 80 4 it ary o ingparlad Ghierinal bnnsavior PLE Landes i giand



’F?Wii??‘NIFRX o 514 2020068 NI 19, 1994 5:48PM #2380 P11

UGUAY -FTC -

TECENOILOGY

The application {s the thermal insulation of domestic hot water tanks. The choice of HCFC 141b
in place of CFC 11 is well proven and in use in both developed and developing countries. It offers -
2n alnost equivalent insulation valus to CFC ]1-based fbam ;nd is rcta.avay cost effcctzvc w0
implement, ‘

The use of pestane (cyclopentans) has bean considered but not pursued becsuse of the urban
location of'the enterprise and local regulations » the latter exclude the use of ﬁammabic blowing -
agents « prmm:b y for a3 long as the mgulfaﬁcn lasts.

Alternatives to eventually replace HCFC §¢ib could be the liquid HFCs now being developed.

W

- The eaterprise rmgmses that FICFC f41bisa transiticml product and will have to be repiacad
“in the fisturs, ‘

In addition, HCFC 141b is slightly flammable, although it does not have a flssh point, There is
no indication of eny modifications to ensure sdequate ventilation or for specific staff training,

BROJECT COSTS
Although the issues are not detailed there the enterprise currently uses a fow pressure (7
dispensing machine which it proposes to r:piacc by new high pressure equipment, If this is so this

is justified but any residual value of the old equipment should be offset versus the new gg&upmem
In addition, justification of the need for new ntoulds is necessary.

The operating cost calculation Is significantly affected by the ﬁCF C 141b price used of 5,08/3:3,
To the reviewer's kmwlcége the market price of this blowing agent Is falling and it is
recommended that the operating cost element be reviewed at the time of implementation. The
UAC is mc\ntahiy high because of the smal] CFC usage.

This weuld appear to be too shm - are the equipment supphe.s abls to deliver all the ﬁeaessuy |
items in three months ?
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: &ggi‘oved subjeczxto the comments above, a;xeciﬁcaﬁy‘: o K

¢  Moreinformadonone ’z‘ew'ODé stralegy -
+ Justification far tho now méuld; | ,.
¢ Cousideration of safety issues (ventiltion) -
* ' Ke;iéuxl value of rédtmr.}aﬁt cqﬁipmcnﬁ |

. % Acceptance that operating costs are reconsidered, x ‘
OMFI/xd/21/10/%4
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