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COMMENTS AND RECOMMENDATIONS FROM THE FUND SECRETARIAT

1. The World Bank is requesting approval of the Exgcutive Committee for US $2,940,562
for 11 amendments to its 1994 Work Programme, including eight investment projects under
US $500,000, two project preparation activities and one institutional strengthening project as
included in Table 1.

2, The total allocations recommended by the Fund Secretariat are US $2,294,700.

Table 1: 1994 World Bank Work Programme Amendments
Activities/Projects and Corresponding Funding Levels

Amount Amount
No. Activity/Project Requested . Recommended
(US §) Us §)
Argentina
1) | Instiustional Strengthening | 359,500 359,500
Brazil
2y | System for Storage and Charging of Ester Oils Used in Manufacture of 280,000 221,200
HFC-134a Refrigerant Refrigerstor Compressors at Empresa Brasileing de
Compressors (EMBRACO}
China
3) | Conversion to CFC-free technology in manufacture of extruded polyeihylene 450,000 450,000
and polystyrene foam sheet ar Shanghai Ko, 18 Plastics Product Plant
4) Fire Extinguisher Production Conversion from Halon 1211 to ABC Dry 280,000 0
Chemmical at Benxi Fire Equipment Factory, Ligoning
India
5) Conversion of CFC-12 open-type compressor designs for vse of HCFC-22 240,500 240,500
refrigerant at Freezeking Indusu-i;c_smlivt, Lad,
Indonesia
6) Elimination of CFC-11 in the manufactire of flexible polyurethane foam 379,000 379,000
(slabstock) at P.T, BErlangga Trimanunggal Kusumah
E) Elimination of CFC-11 in the manufaciure of flexible polyurcthane foam 237,500 237,500
{slabstock) at P.T. Royal Abadi Sejahtera
8) QDS Phase Out Investment Project Preparation 176.000 170,000
Thailand
9 Production of HFC-134a mobiie air conditioner parts at Nippondenso 155,000 137,000
Thailand
10}y | Conversion of Electronic Cleaning Process from CFC-113 to High-Purity 248,562 0
Water Cleaning at Team Tronics Co., Lid,
Turkey
10 ]OI}S Phase Owt Investment Project Preparation 100,000 1005300_
GRAND TOTAL 2.900,062 2,294 700
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Specific Comments

4. The following conunents relate to the activities listed in Table 1 above, where necessary.

Project N* 1: Argentina: Institutional Strengthening (US $359,500).

1. The objective of the project is the creation and strengthening of the Ozone Programme
Office (OPROZ), whose activities will be to plan, organize, direct and coordinate all tasks
required for the implementation of the country programme.

2. It is recommended to approve the requested funding at US $359,500.

Project N2 2 : Brazil: System for Storage and Charging of Ester Oils Used in
Manufacture of HFC-134a Refrigerant Refrigerator Compressors at
Empresa Brasileira de Compressors (EMBRACO) (US $280,000). Cost
effectiveness: cannot be meaningfully calculated.

1. The project covers the purchase and installation of the storage processing and charging
equipment to handle the ester oil used for manunfacturing of HFC-134a compressors at Empresa
Brazileira de Compressors (Embraco). Phase [ of the project covers conversion of three assembly
lines to HFC-134a technology. Phase [ is already completed and funding will be retroactive.
Phase I is dealing with the conversion of four additional lines.

2. Embraco will preseat a second sub-project which will include all other incremental costs
of the conversion from CFC-12 to HF(C-134a compressors in February 19935,

3. Embraco is the second largest compressor manufacturer in the world, producing 9.2
million compressors per year. Embraco exports 70 per cent of its production, 30 per cent of its
total exports are destined to developed countries.

4. The manufacturer of HFC-134a compressors does not phaseout ozone depleting substances
directly. It happens only when non-CFC compressors are installed by the refrigerator
manufacturer and the refrigerator system is filled with non-CFC refrigerant. When HFC-134a
compressors produced in Article 5 countries are exported to non-Articie 5 countries, it does not
affect the ODS phaseout in Article 5 countries.

5. The Fund Secretariat recommends that US $221,200 should be approved which represent

79 per cent of the requested funding. Tt reflects the share of Embraco’s production which is
utilized in Article 5 countries.
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Project N* 3 China: Conversion to CFC-free technology in the manufacture of

extruded polyethylene and polystyrene at Shanghai No.18 Plastics
Product Plant (US $450,000). Cost effectiveness: US $2.19/kg.

1. This project will phase-out 200 tons of CFC-12 in the production of extruded polystyrene
and polyethylene by using pentane as a blowing agent.

2. The capital costs are related to foaming equipment modification, pentane tanks and safety
systerms such as fire safety and ventilation. The company plans to move from a residential area
to an industrial one, the cost will be borne by the company’s own expenses. Operational
costs/savings are balanced since in China, compared to other countries, the price of CFC-12 is
cheap but pentane is expensive and there are extra maintenance and insurance costs.

3. It is recommended to approve funding of US $450,000 for the company.

Project N® 4 : China: Fire Extinguisher Production Conversion from Halon 1211 to
ABC Dry Chemical at Benxi Fire Equipment Factory, Liaoning
(US $280,000)

1. The objective of the project is to convert Benxi Fire Equipment Factory from halon 1211

to ABC dry powder portable extinguishers (25,000 extingnishers per year).

2. Additional capital equipment as well as rehabilitation of existing buildings constitute the
capital costs of the project.

3. Conversion technology will be obtained from Zhejiang Fire Equipment Factory, whose
own conversion was financed by the Multilateral Fund. Nevertheless, Benxi is requesting funding
for design and prototyping.

4. Incremental operating costs (US $124,000) are calculated on the basis of the net profit
loss over a period of four years. The project itself will realize operational savings.

3. The Fund Secretariat informed the Bank that both the cost of design and prototyping
(US $11,305) and the cost of building rehabilitation (US $21,470) should not be included as
incremental costs, since the first could be obtained from Zhejiang and the latter is not needed for
conversion.

6. The Bank informed the Secretariat that both costs are considered 1o be incremental by the
enterprise. It further stated that operational savings, if taken as the basis for calculating
incremental operating costs, will perhaps render the project unfundable.

7. Given the fact that savings and benefits must be taken into consideration when
determining the amount of the grant for the project, this project cannot be recommended for
approval.

8. The Executive Committee may wish to consider this matter further.
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Project N* 5 : India: Conversion of CF(C-12 open-type compressor designs for use
of HCFC-22 refrigerant at Freezeking Industries Pvt. Ltd. (US
$240,500). Cost effectiveness: cannot be meaningfully calculated.

I. The project covers redesigning, prototyping and manufacturing development of new open-

type HCEC-22 compressors at Freezeking Industries Pvt. Lid., which will replace CFC-12
compressors i comnercial refrigeration and air-conditioning in end-user sectors by 1998,

2 Incremental capital costs cover engineering design, prototyping, testing, and retooling of
the manufacturing facilities.

3 The Secretariat recommends final approval in the amount requested, i.e., US $240,500.

Project N2 6 : Indonesia: Elimination of CFC-11 in the manufacture of flexible
polyarethane foam (slabstock and molded) at P.T. Erlangga

Trimanunggal Kusomah (US $379,600). Cost effectiveness:
US $3.7Vkg.

Project N* 7 : Indonesia: Efimination of CFC-11 in the manufacture of flexible
polyurethane foam (slabstock) at P.T. Royal Abadi Sejahtera {US
$237,500). Cost effectiveness: $1.98/kg.

1. Erlangga is producing slabstock and molded flexible polyurethane foams; Royal Abadi,
slabstock. Under these projects, Erlangga will eliminate 100 tons of CFC-11 by using methylene
chloride technology and water-blown systems; Royal Abadi, 120 tons of CFC-11 by using
methylene chloride technology.

2. Capital costs relate to safety equipment such as ventilation and fire safety and vacuum
cooling systems for slabstock and high pressure foaming machines for molds. Incremental
operational savings are generated because there is no use of CFC-11.

3 The project will realize operational savings which have been reflected in the net
incremental costs requested,

4, It is recommended to approve funding of US $379.000 for Frlangga Trimanunggal
Kusumah and US $237,500 for Royal Abadi Sejahtera.
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Project N® 9 : Thailand:  Production of HFC-134a mobile air conditioners at

Nippondense Thailand (US $155,000). Cost effectiveness: cannot be
meaningfully calculated.

1. This project covers part of the conversion of MAC’s production facilities to HFC-134a
technology at Nippondenso i.e., piping and hose caulking sections of the production process. It
covers purchasing of equipment and training and engineering costs. This project proposal was
submitted for between-meenng approval on 17 January 1994, the Secretariat sent their comments
to the World Bank on 1 February 1994, The response was received on 24 June 1994, The

World Bank has re-submitted the project for consideration at the present Executive Committee
meeting.

2 The issue of high fraining and contingency costs has been raised in the Secretanat’s
comments which represent 30 per cent of the project costs. Training costs cover training of
twelve Thai engineers during a five-year period. However, Nippondenso will stant full production
of new pipes and hoses in 1995. It seems that training of six engineers through 1995 to 1997
is not related to piping and hose caulking conversion.

3. It is recommended to approve funding at US $137,000.

Project N° 10 : Thailand: Conversion of electronic cleaning process from CFC-113
(14.4 tonnes) to high-purity water cleaning at Team Tronics Co., Ltd.
(US $248,562). Cost effectiveness: US $27.0/kg.

1. This project proposal was submitted for between-meeting approval on 17 January 1994,
The Secretariat sent comments on 2 February 1994; however, no response was received from the
World Bank.

2. The World Baok re-submitted the same document for consideration at the 13th Meeting
of the Executive Commiitee without any change or the response to the Secretariat’s comments.
The Secretariat cannot therefore recommend any action on this project.



MULTILATERAL FUND FOR THE IMPLEMENTATION OF THE

MONTREAL FROTOCOL

EXECUTIVE SUMMARY
Country: ARGENTINA
Sector: Institutional Strengthening
Country ODS Consumption; 6583.4 T of ODS

4438.6 T of ODP (1992)

Praject Duration: 3 years
Project Impaci: Not applicable

The country program provides for the elimination
of:

1217 T of ODS (1240 T of ODP) in Phase one
5378 T of ODS (5378 T of ODP) in Phase two

663 T of ODS (636 T of ODP)} in Phase three

Total Project Cost: US$ 859,500
Fund Contribution: US$ 359,500
Implementing Agency: Waorld Bank
Executing Agencies: Secretary of Natural Resources and Human

Environment - Seeretary of Indostry

i

The object of the project is the creation and strengthening of the
Ozone Program Qffice (OPROZ), whose primary activities will be to plan, §
I orgenize, direct and coordinate zll tasks required for the implementation of
the country program.

Upon completion of the three-year period of the proposed project,
OPROZ will continue to carry out the work under the country program
util QDS conswmption has been eliminated.

Revised Version June 13, 1094



INSTITUTIONAL STRENGTHENING PROJECT

ARGENTINE REPUBLIC
I. GENERAL

The Argentine Republic is a party 10 the Vienna Convention for the Protection of
the Ozone Layer and the Montveal Protocol on Substances that Deplete the Ozone
Layer. It has ratified the London Amendment of 1990, and the Argentine Legislature
is in the process of passing the Copenhagen Amendment.

Since the country’s level of consumption of ozone-depleting substances (ODS) is
6583.4 1, equivalent to 4438.6 { of ozone-depleting potential (ODP) (1992), i.e. less
than 0.3 kg per capita, Argentina falis under Article 5, paragraph 1, of the Protocol.

The country program to reduce and climinate the consumption of ODS is being

prasented for approval to the July 1994 meeting of the Executive Committee of the
Multilateral Fund.,

1.  Title of Request: Institutional Strengthening
2. Country: Argentina
3.  Esxecuting Agency: Pursuant t0 Decree 177/92, the Secretary of

Natural Resources and the Environment is the
suthority empowered to enforce the Montreal
Protocol. In order to facilitare the coordination
and functioning of the government’s action plan for
compliance with the Montreal Protocol, the Ozone
Program Office (OPROZ) has been created,

4., TImplementing Agency: World Bank

5.  Gross Domestic Product: Gross domestic product per capita in the
Argentine Republic is US$ 1,990 for 1992,

6. Consumption of Controlled
Substances: Of the controlled substances covered by the
Montreal Protocol, Argentina customarily
consumes the following: CFC-11, CFC-12,
CFC-113, CFC-114, CFC-115, Halon-1211,
Halon-1301, CFC-13, Cabon Tetrachloride,
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Methyl Chloroform, HCFC-22, and Methyl
Bromide.

Caonsumption of Controlled Substances- 1992

ODS ODP
ANNEX A, GROUP I 3.013,4 3.850
ANNEX A, GROUP II Halon 1211 75,9 27,7

\ Halon 1301 1.1 111 “

Total 87,0 338,7

| ANNEX B, GROUP 1 ccia. 2039 Raw Material |

| ANNEX B, GROUP Il CFC-113 0,5 0,5 _n

I mex B, GROUP III MCF 2040 204
ANNEX C, HCFC22 528,2 26.4
METHYL BROMIDE 143 10

| TOTAL CONSUMPTION 6.583,4 4.438,6

7. Consomption of Controlled Substances by Sector

The use of ODSs is concentrated in six industrial sectors, i.e. refrigeration, air
conditioning, foams, aerosols, solvepis and fire extinguishing agents, with a small
balance for other unidentified sectors.

CFCs are used mainly in refrigeration, air conditioning and foams. A relatively
small quantity is used in manufacturing acrosols for mouth apd throat medicines.
HCFC-22 is consumed in refrigeration and air conditioning as well.

Methyl chloroform is used exclusively as a solvent, while halons are used as fire
extinguishing agents. Methyl bromide is used as a fumigating agent.

Wivised Version ' Jone 24, 1994



Sector Distribution

I Refrigeration 1441 T of CFC-12
333 T of HCEC-22
§ Foams (nehides housshold and 1275 T  of CFC-11
commercial refrigerators) 209 T of CFC-12
Air conditioning 637 T of CFC-12
o 184 T of HCPC-22
Extinguishers 75.9T of H-1211 i
11.1T ofH-1301 |
Aerosols 483 T of CFC-11
f’ 48 T of CFC-12
Solvents 634 T of CFC-113
2040 T of MCE
Others, unidentified 11T of CFC-11
; 104.2 T of CFC-115
05T of CFC-13
11 T of HCFC-22

8.  Objectives
8.1 Short-term Objectives

The main objective of the project is the creation and strengthening of OPROZ to
implement the country program to reduce and eliminate the consumption of ODSs and
to convert the industrics producing and consuming such substances.

In this context, plans call for the following actions to be carried out:

A.  Set up the Ozone Program Office (OPROZ) to implement the action
plan.  Activities, responsibilities, composition and interaction under the
plan are deseribed in section IT on structure amd managenient.

B. Set up a Consulfative Group oun the QOzone Layer (GRUCO) by
sector — halons, refrigeration, foams and solvents — with representatives
of producers, importers, user associations and government agencies,
academic institutions and nongovermmental organizations, forming a
consultative body in this way.

Revised Version ‘ June 22, 1954
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C. Organize, expand and give continuity to a centralized sysiem to evaluate
ODS consumption, imporis and exports through OPROZ.

D. Generate and complete the regulatory system for ODSs for production,
imports, consumption, recovery, recycling, and international trade,

E. Disseminate information and promote public awareness of issues related to
controlled substances and the Montreal Protocol.

8.2 Long-term Objectives

The capacity developed during the first phase of the country program (1994-
1997), in parallel to the implementation of the proposed project, will lay the
growndwork for the tasks to be carried out during the second phase (1998-1000) and
third phase (2001-2005) of the country program. OFROZ will continue 1o carry out its
activities until the comsumption of ODSs has been eliminated completely, which is
expected to occur by the year 2005,

9.  Project Scope

Argentina has a continental territory of approximately 28 mullion square
kilometers, having a maximum width of 3700 km. The industrics that consume ODSs
are located along the entire width and length of the country.

QPROZ, through the National Institute of Indusirial Technologies INTI, will
extend its operations and activities to assist industry and users in general, using its
regional structure through centers located throughout the country, for the presentation
and execution of projects and for the timely disseraination of information.

10. Project Rationale

The Secretary of Namural Resources and the Environment is the enforcing
authority for the Montreal Protocol, The Secretary of Industry is in charge of all
matters relating to industrial policy, and for the ipdustriazl reconversion processes

deriving from implementation of the country program pursuant to the Montreal
Protocal.

This instimational strengthening project coincides with the first phase of the
timetable for reduction under the country program. During this phase, national
programs for the various sectors -~ halons, refrigeration, foams and solvents — will
be prepared and forwarded 1o the Executive Committee of the Fund for approval, most
of the industrial reconversion projects for the priority sectors.

Bevised Yersion Jone ﬁ, 1994
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The industrial reconversion will be initiated, to this end, plans call for the
National Industrial Technology Institute (INTI) to take charge of the analysis and
follow-up of the sector and industsial projects, and of techwical assistance.

Eliminating the consumption of ODSs requires an effective institutional
framework that will facilitate and streamline the tasks planned and the industry’s access
to funds under the Montreal Protocol. Accordingly, OPROZ has besn created as a
focal point t0 coordinate all activities related to the implementation of the country
program. QPROZ has representatives of the Secretary of Natural Resources and the
Environment, the Secretary of Industry, and the Ministry of External Relations.

OPROZ will delegate 1o INTI those technical matters which fall under its sphere of
competence.

The aforesaid organizations currently have a r1epresemtative for the
implementation of the country program, but this infrastructure is insufficient to carry
out the proposed programs. Accordingly, OPROZ is being created and will require
consulting services for the monitoring and information systems, the public awareness
campaigns, and for the drafting of appropriate legislation.

11. Project Beneficiaries

The primary direct bepeficiary will be OPROZ and, within their spheres of
competence, the Secretary of Nawral Resources and the Environment, the Secretary of
Industry and the National Industrial Technology Institute, since they will receive the
necessary support to perform the role assigned to them under the country program and
the activities described herein for the effective elimination of ODSs.

The indirect immediate beneficiaries will be the industrial sector currently
producing and consuming ODSs. This sector encompasses small and medinm-sized
private companies, which will be required to convert their production to different
technologies or alternative substances, since the effective functioning of the

organizations in charge of presenting and following up on the projects will contribute
to the reconversion process.

12. Capacity of the Beneficiaries

The Secretary of Natural Resources and the Environment and the Secretary of
Industry have the basic infrastructure. The two sccretaries are responsible for
environmental and industrial policy, respectively. For the presentation and follow-up
of sector and industrial reconversion projects, the secretaries have entered into an

agreement which provides for the National Industrial Techunology Institute to act as
technical coordinating agency.

Revised Version , " June 22, 1994
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Althongh this basic structure exists and work is being done on the country
program and the sector projects, lacking at the present rime are systems for gathering
information, an easily enforceable legal system, systems of technological information
available o all industrial sectors, and public information and awareness as to the
effects of the depletion of the ozone layer, as well as sufficient personnel to achieve the
objectives of the country program properly and in 2 timely manner.

In order to address these constraints, the following lustitutional Strengthening
Project has been drawn up:

II. STRUCTURE AND MANAGEMENT

Several organizations will take part in the implementation of the country
progravy, and their functions are as described below:

Ministry of External Relations and International Trade

This Ministry is responsible for overseeing faithful compliance with the
international commitments undertaken by the Argentine government, and the
transmittal of the reports provided for under Article 7 of the Protocol.

Secretary of Natural Resources and the Environment

The Secretary of Nanuwal Resources and the Environment, which reports to
the Office of the President, is the enforcing authority for the Montreal Protocol,
and is responsible for the following:

Implementing environmental policy

Framing environmental guidelines

Estgblishing the timetable for reducing the conswuption of controlied
substances

Evaluating and approving projects

Public awareness and publicity programs

Technical zssistance on the environmen

Evalvating data on consumption to verify compi:m with reduetion
programs

. »

Secretary of Industry:

. Industrial policy for imoplementatiop, instruments, incentives, restrictions
and secior structure

. Designing projects for industrial reconversion or investment

Revised Version June 22, 1994



. Evaluating and approving projects
» Training programs for industry

National Institute for Industrial Technology

The Secretary of Natural Resources and the Environment and the Secrstary of
Industry have signed an agresment whereby INTI is to act as technical agency, with the
following responsibilities:

. Identify, prepare and follow up on sactor projects in the areas of halons,
refrigeration, foams and solvents.

4 Identify, prepare and analyze projects for industrial reconversion, with
subseguent follow-up.

Ozone Program Office (OPROZ):

The Ozone Program Office (OPROZ) will be created under the direction of
representatives of the Ministry of Exterpal Relations and Imternational Trade, the
Secretary of Natral Rescources and the Environment, and the Secretary of Industry.

QPROZ will be responsible for tasks related to the implementation of the country
program.

The responsibilities of OPROZ will be as follows:

. Issue reports evaluating compliance with the countrty program and
monitoring changes in data on ODS consurnption.

) Propose criteria to be followed in granting permits for ODS production,
imports and exports.

Suggest mechanisms for setting ODS preduction and import quotas.

Assist secretary in formulating regulatory measures,

Survey ODS production, imporis, exporis, and uses.

Evaluate implementation projects in accordance with the priorities set in

this program, and monitor the execution thereof.

. Perform coordination and executive secretariat tasks in connection with the
program.

¢  (Coordinate with INTI on sctivities refated to sector programs for halons,
refrigeration, foams and solvents.

. Organize and coordinate tasks for technical training, dissemination of
information and public awareness in relation 1o the ozone layer,

. Call and coordinate meetings of the Consultative Group on the Qzone
Layer (GRUCQ).

. & o W
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Consuitative Group on the Ozone Layer

A, Consultative Group on the Qzone Laver (GRUCO) will be set up by sector ~-
halons, refrigeration, foams and solvents - to include representatives of the natiopal
government, the Federal Environmental Council (COFEMA), business associations,
producer industries, corporate consumers, members of official agencies, fire corps,
professional associations, NGOs and other nongovernmental organizations working in
environmental matters.

GRUCO will be the forum for consultation and advisory assistance on strategies
to reduce consumption, and for the analysis of the commitments made possible by

technological change and the availability of sybstitutes, in implementation of the
program. )

Conduct of the affairs of this office will be supervised by the Secretary of
Natural Resources and the Environment and the Sceretary of Industry, The office will
be located physically within the Secretary of Natural Resources and the Environment,
whose representative will act as Executive Director. Resolutions will be taken jointly
with the representative of the Secretary of Indusiry.

Kevised version Jtine 22, 1994
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ORGANIZATION CHART FOR THE IMPLEMENTATION OF
THE COUNTRY PROGRAM

"g&

]

Recurasos Ner, Secywiaria do
Jﬁmw Wndusiria

CPROL

ds AR EX,
L ¥ Sty

The assistance is required for OPROZ, whose sole responsibility is the
implementation of the Montreal Protocol,

Revised Version - hme 22, 1994
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1. ACTIVITIES

OPROZ will receive assistance from GRUCQ, and will be in charge of the
following activities;

The following activities are planned:

*

Organize a centralized system to evaluate ODS consumption, imports and

exports to monitor complisnce with the Montreal Protocol.

Design a way to assess the efficiency of policy on action and adjust the

action plan according to the results.

Set up 2 system of surveys to be conducted every four months, addressed

t0 users, producers and imports, and containing, in addition to information

on jmports, exports and consumption, the following data:

* Trends in prices to end users ]

’ Controlled substances under the Protocol, transitional substances, and
related substances such as HCFC-22, methyl bromide, and others
Volumes and statistics on the production of goods with ODSs

. Imports and exports of producis containing or manufactured with
ODSs

. Equipment, parts and componemts for transitional technologies, such
as motor-driven compressors for household refrigerators

This information is to be provided on the basiy of international systems of

classification, such as the harmonized customs classification system or another
similar one.

Kepulato

The following activities are planned:

Prepare proposals on economic policy instruments.

Draw up ODS standards consistent with international regulations that will
ensure the quality of the ODSs concerned and the use thereof in repair and
service, These standards are to be communicated to companies and users.
Create and refine a svstem of incentives designed to promote the reduction
of emissions, the recycling or destruction of refrigeration, air conditioning

and fire extinguishing equipment containing ODSs while preventing
cmissions.

Hevised Version

June 22, 1993
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() Distribution of Information and Public Awareness

The halons, refrigeration, foams and solvents scctors require greater effort in
terms of public awareness. The actions proposed to disseminate information are as

follows:

Awareness in the halons, solvents and refriperation service sectors, as
included in the respective sector projects,

Awateness among consumers and the general o generate changes in
demand for products, as for instance in servicing household refrigeration
appliances.

Information for distribution within the industry using ODSs, on chemical
substitutes and new technologies, including the results of demonstration
projects.

Ongoing and effective communication of government policies to industry
and the general public.

Written material will be prepared with information on new technologmi
advances made both nationally and internationally.

[(:}] Project Coopdination and Follow-up

Coordinate and supervise the tasks to be undertaken by INTI in the preparation
and design of sector projects and industrial reconversion projects, and follow-up
thereon, in order to comply with the timetable set for reduction.

IV INPUTS

IV.I] The Government of Argentina will provide the following inputs:

(2) Infrastructure

Physical premises for the operation of OPROZ with the necessary
furnishings, services and telephone facilities, within the Secretary of
Nartural Resources and the Eavironment

Physical premises for the operation of OPROZ with the necessary
furnishings, services and telephome facilities, within the Secretary of
Industry.

Physical premises for the operation and coordination of industrial projects
at the National Industrial Technolopy Institute, with the necessary
furnishings, services and telephone facilities

Cost USS 72,000 per year, for three vears USS 216,000

FRevised Version ' Jane 22, 1994
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rsonnel

1 sentor professional with experience in environmental issues and project
management

1 senior professional with experience in industrial policy, standards and
regulations in connection with protection of the ozone layer

1 senior professional with experience in designing industrial projects and
0DS substitution technologies and processes within INTI

1 senior professional with experience in the presentation of international
projects

Cost US$ 104,000 per year, for three years USS 312,000

{¢) Operational Costs

Cost US§ 10,000 per year, for three years USS 30,000

IVCII

The Multilateral Fund for the Montreal Protocol will be requested to
provide the following inputs:

(@) Crestion of OPROZ

Personnel: 1 project leader and 1 assistant: A university professional with

experience in project management and management control, assisted by a

bilingual (Spanish-English) accounting expert

Yearly cost US$ 48,000, for three years 17S$ 144,000

Office equipment: fax machines, computers with printers and photocopiers
One-time cost US$ 14,000

Travel: Cost of wavel within the country and participation in conferences,
workshops and technical visits. Travel expenses

Yearly cost USSE 6,000, for three years Uss: 18,000
Operating costs
Yearly cost US$ 12,000, for three years US$ 36,000

Revised Version Tune 23, 1364
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Consulting: Design of a system for records, follow-up and data base,
including segmented mailing

Qne-time cost US$ 20,000

Operating costs for ODS surveys to be conducted every 6 months for 3
years in the various sectors

Unit cost USE 3,500, by S US§ 17,500

Consulting: Creation of systems, instruments, regulations, permits and/or
incentives as deemed necessary

One-time: cost: USs$ 20,000

(¢} Public Awareness and Information Campai

Public awareness and information campaign provision of technical
information to industry on substitution technology;

Yearly cost USS 30,000, for 3 years US$ 90,000

V. ANTICIPATED RESULTS

The proper functioning of OPROZ will make it possible to perform the following:

(2}
®)
©)
Gy

(&)

Elaborate the legal, political and administrative framework for the
e¢limination of ODSs.

Respond rapidly to industry to accelerate reconversion,
Eliminate ODS consumption in accordance with the timerable provided for.

Improve institutional capacity to continue working, without support from
the Multilateral Fund, umtil ODS consumption has been completely
eliminated.

Assemble a professional staff capable of solving similar problems related to
the environment.
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MULTILATERAL FUND FOR THE IMPLEMENTATION OF THE

MONTREAL PROTQCOL

EXECUTIVE SUMMARY
Country: ARGENTINA
Sector: Institutional Strengthening
Country ODS Consumption: 6583.4 T of ODS

4438.6 T of ODP (1992)

Project Duration: 3 years
Project Impact: Not applicable

The couptry program provides for the elimination
of:

1217 T of ODS (1240 T of ODP) in Phase one
5378 T of QDS (53378 T of ODP) in Phase two
663 T of ODS (636 T of ODP) in Phase three

Total Project Cost: US$ 859,500
Fund Contribution: US$ 359,500
Implementing Agency: World Bank
Executing Agencies: Secretary of Natural Resources and Human

Environment - Secretary of Industry

FROJECT SUMMARY

The object of the project is the creation and stremgthening of the |
Ozone Program Qffice {(OPROZ), whose primary activities will be to plan, |
i organize, direct and coordinate all tasks required for the implementation of

the Country program.

Upon completion of the three-year period of the proposed project, |

|
i

OPROZ will continue to carry out the work under the country program
until O
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INSTITUTIONAL STRENGTHENING PROJECT
ARGENTINE REPUBLIC
I. GENERAL

Tihe Argentine Republic is a party to the Vienna Convention for the Proteetion of
the Ozone Layer and the Montreal Protocol on Substances that Deplete the Ozone
Layer. It has ratified the London Amendment of 1990, and the Argentine Legislature
is in the process of passing the Copenhagen Amendment.

Since the country’s level of consumption of ozone-depleting substances (ODS) is
6583.4 ¢, equivalent to 4438.6 t of ozone-depleting potential (ODP) (1992), i.e. less
than 0.3 kg per capita, Argentina falls under Article 5, paragraph 1, of the Protocol.

The countty program to reduce and eliminate the consumption of QDS is being

presented for approvel to the July 1994 meeting of the Executive Committee of the
Multilateral Fund.

1.  Title of Request: Institutional Strengthening
2, Country: Argentina
3.  Executing Agency: Pursuant to Decree 177/92, the Secretary of

Natural Resources and the Environment is the
authority empowered to enforce the Montreal
Protoeol. In order to facilitate the coordinmation
and functioning of the government’s action plan for
compliance with the Montreal Protncol, the Ozone
Program Office (OPROZ) has been created.

4, Implementing Agency: World Bank

8.  Gross Domestic Product: Gross domestic product per capita in the
Argentine Republic is US$ 1,990 for 1992,

6. Consumption of Controlled
Substances: Of the controlled substances covered by the
Monireal Protocol, Argentina customarily
consumes the following: CFC-11, CFC-12,
CFC-113, C(CPC-114, CFC-115, Halon-1211,
Halon-1301, CFC-13, Carbon  Tetrachloride,
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Methyl Chioroform, HCFC-22, and Methyl
Bromide,

Consumption of Controlled Substances- 1992

ANNEX A, GROUP I
ANNEX A, GROUP LI Halon 1211 75.9 227,7

Hailon 1301 11,1 111

Total 87,0 338,7

ANNEX B, GROUP I CCl4. 2039 Raw Material
ANNEX B, GROUPII  CFC-113 0,5 0,5 N
ANNEX B, GROUF II MCF 2040 204
ANNEX C, HCFC22 528,2 26,4
METHYL BROMIDE 14,3 10
TOTAL CONSUMPTION | 6.583,4 4.438,6

7.  Consumption of Controlled Substances by Sector

The use of QDSs is concentrated in six industrial sectors, i.e. refrigeration, air
conditioning, foams, aerosols, solvents and fire extinguishing agents, with a small
balance for other unidentified sectors.

CFCs are used mainly in refrigeration, air conditioning and foams. A relatively
small quantity is used in manufacturing asrosols for mouth and throat medicines.
HCFC-22 is consumed in refrigeration and air conditioning as well,

Methyl chloroform is used exclusively as a solvent, while halons are used as fire
extinguishing agents. Methyl bromide is used as a fumigating agent.
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Sector Distribution

Refrigeration 1441 T of CFC-12
333 T of HCFC22 |
Foams (neludes household and 1275 T of CFC-11
commercial refrigerators) 209 T of CFC-12 I
Alir conditioning 637 T of CFC-12
184 T of HCFC-22
Extinguishers 759T of H-1211
11.1T  of H-1301
Aerosols 48T of CFC-11
48 T of CFC-12
Solvents 63.4T of CFC-113 |
2040 T of MCF
Others, unidentified 11T of CFC-11
R 104.2 T of CFC-115
05T of CFC-13
11 T of HCFC-22

8. Objectives
8.1 Short-term Objectives

The main objective of the project is the creation and strengthening of QPROZ o
implement the country program to reduce and eliminate the consumption of ODSs and
to convert the industries producing and consuming such substances.

In this context, plans call for the following actions to be carried out:

A. Set up the Ozone Program Office (OPROZ) to implement the action
plan.  Activities, responsibilities, composition and interaction under the
plan are described in section I on structure and management.

B. Set up a Consultative Group on the Ozone Layer (GRUCO) by
sector -~ halons, refrigeration, foams and solvents ~— with representatives
of producers, importers, user assoclations and government agencies,
academic institutions and nongovermmental organizations, forming a
consultative body in this way.
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C. Organize, expand and give continuity to a centralized system to evaluate
ODS consumption, imports and exports through OPROZ.

D. Generae and compleic the regulatory system for ODSs for production,
imports, conswmption, recovery, recycling, and international trade.

E. Disseminate information and promote public awareness of issues refated 10
controtled substances and the Monireal Protocol.

8.2 Long-term Objectives

The capacity developed during the first phase of the country program (1994-
1997), in parallel to the implementation of the proposed project, will lay the
groundwork for the tasks to be carried out during the second phase (1898-1000) and
third phase (2001-2005) of the country program. OPROZ will continue to carry out its
activities until the consurnption of ODSs has been climinated completely, which is
expected to occur by the year 20035,

9.  Project Scope

Argentina has a continental territory of approximately 28 million square
kilometers, having a maximurg width of 3700 km, The industries that consume ODSs
are located along the entire width and lengih of the country.

OPROZ, through the Natonal Institute of Industrial Technologies INTI, will
extend its operations and activities to assist industry and users in general, using its
regional stoucture through centers located throughout the couniry, for the presentation
and execution of projects and for the timely dissemination of information.

10. Project Rationale

The Secretary of Namral Resources and the Envirooment is the enforcing
authority for the Montreal Protocol. The Secretary of Industry is in charge of all
matters relating to industrial policy, and for the industrial reconversion processes

deriving from implementation of the country program pursuant to the Montreal
Protocol.

This instinational strengthening project coincides with the first phase of the
timetable for reduction under the country program. During this phase, national
programs for the various sectors — halons, refrigeration, foams and solvents ~ will
be prepared and forwarded to the Executive Committee of the Fund for approval, most
of the industrial reconversion projects for the priority sectors.
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The industrial recomversion will be initiated, to this end, plans call for the
National Industrial Technology Institute (INTI) to take charge of the apalysis and
foliow-up of the sector and Industrial projects, and of technical assistance.

Eliminating the consumption of ODSs requires an effective institmtonal
framework that will facilitate and streamline the tasks planned and the industry’s accass
to funds under the Monteal Protocol. Accordingly, CPROZ has been created as a
focal point to coordinate all activities related to the implementation of the country
program. OPROZ has representatives of the Secretary of Natural Resources and the
Environment, the Secretary of Industry, and t(he Ministry of Extemal Relationms.
OPROZ will delegate to INTI those techaical matters which fall under its spbere of
competence.

The aforesaid organizations currently bave a represenmtative for the
implementation of the country program, but this infrastructure is insufficient to carry
out the proposed programs. Accordingly, OPROZ is being created and will require
congulting services for the meonitoring and information systems, the public awareness
campaigns, and for the drafting of appropriate legislation.

11. Project Beneficiaries

The primary direct beneficiary will be OPROZ and, within their spheres of
competence, the Secretary of Nawral Resources and the Environment, the Seerstary of
Industry and the National Industrial Technology Institute, sioce they will receive the
necessary support to perform the role assigned to them under the country program and
the activities described herein for the effective elimination of ODSs.

The indirect immediate bencficiaries will be the industrial sector cumently
producing and consuming ODSs. This sector encompasses small and medinm-sized
private companies, which will be required to convert theixr production to different
technologies or alternative substances, since the effective functioning of the
organizations in charge of presenting and fellowing up on the projects will contribute
0 the reconversion process.

12. Capacity of the Beneficiaries

The Secretary of Natural Resources and the Environment and the Secretary of
Industry bhave the basic infrastructire. The two secretaries are responsible for
environmental and industrial policy, respectively, For the presentation and follow-up
of sector and industrial reconversion projects, the secretaries have entered into an
agreement which provides for the National Industrial Technology Institute to act ag
technical coordinating agency.
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Although this basic structure exists and work is being done on the country
program and the sector projects, lackiog at the present ume are systems for gathering
information, an casily enforceable lepal system, systerns of technological infornmation
available to all industrial sectors, and public information and awareness as to the
effects of the depletion of the ozone layer, as well as sufficient personnel to achieve the
objectives of the country program properly and in a timely manner,

In order to address these constraints, the following lostirational Strengthening
Project has been drawn up:

1. STRUCTURE AND MANAGEMENT

Several organizations will take part in the jmplementation of the coungy
program, and their functions are as described below:

Ministry of External Relations and International Trade

This Ministry is responsible for oversecing faithful compliance with the
international commitments undertaken by the Argentine govermment, and the
transmittal of the reports provided for under Article 7 of the Protocal.

Secretary of Naturai Resources and the Environment

The Secretary of Natural Resources and the Environment, which reports to
the Office of the President, is the enforcing authority for the Montreal Protocol,
and is responsible for the following:

. Implementing environmental policy

Framing environmental guidelines

Establishing the timetable for reducing the consumpton of controlled
substances

Evaluating and approving projects

Public awareness and publicity programs

Techuical assistance on the environment '

Evaluating data on coosumption t© verify compliance with reduction
programs

4 26

Secretary of Industry:

. Industrial policy for implementation, insiraments, incentives, restrictions
and sector structure

. Designing projeets for industrial reconversion or investment

Revised Version Jone 23, 1993



*  Evaluating and approving projects
. Training programs for industry

National Institute for Industrial Technology

The Secretary of Natural Resources and the Environment and the Secretary of

Industry have signed an agreement whereby INTI is to act as technical agency, with the
following responsibilities:

. Identify, prepare and follow up oa sector projects in the areas of halons,
refrigeration, foams and solvents,

. Identify, prepare and analyze projects for industrial reconversion, with
subsequent follow-up.

Ozone Program Office (OPROZ):

The Ozone Program Office (OPROZ) will be created under the direction of
represeniatives of the Ministry of External Relations and Iutervational Trade, the
Secretary of Nawral Resources and the Egvironment, and the Secretary of Industry,

OPROZ will be responsible for tasks related to the implementation of the country
program.

The responsibilities of OPROZ will be as follows:

U Issue reports cvaluating compliance with the country program and
monitoring changes in data on ODS consumption.

. Propose criteria to be followed in granting permits for ODS production,
imports and exports.

. Suggest mechanisms for setting QDS production and import quotas.

. Assist secretary in formulating repulatory measures,

. Survey ODS production, imports, exports, and uses,

. Evaluate implementation projects in accordance with the priorities set in
this program, and monitor the execution thereof,

. Perform coordination and exccutive secretariat tasks in connection with the
program.

¢  Coordinate with INTI on activitics related to sector programs for halons,
refrigeration, foams and solvents,

. Organize and coordipate tasks for (echnical training, dissemination of
information and public awareness in relation to the ozone layer,

d Call and coondinate meetings of the Consultative Group on the Ozone
Layer (GRUCQ).
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Consultative Group on the Ozone Layer

A Consultative Group on the Ozone Layer (GRUCO) will be set up by sector —
halons, refrigeration, foams and solvents — to include representatives of the national
government, the Federal Environmental Council (COFEMA), business associations,
producer indusiries, corporate consumers, members of official agencies, fire corps,
professional associations, NGOs and other nongovernmental organizations working in
environmental matters.

GRUCO will be the forum for consultation and advisory assistance on strategies
to reduce consumption, and for the apalysis of the commitments made possible by
technological change and the availability of substitutes, in implementation of the
program. )

Conduct of the affairs of this office will be supervised by the Secretary of
Natural Resources and the Environment and the Sccretary of Industry. The office will
be tocated physically within the Secretary of Natural Resources and the Environment,
whose representative will act as Executive Dirsctor. Resolutions will be taken jointly
with the represeniative of the Secretary of Industry.
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ORGANIZATION CHART FOR THE IMPLEMENTATION OF
THE COUNTRY PROGRAM

¥

%
eos

CPROT

JCOMITE EJECUTIVG

The assistance is required for OPROZ, whose sole responsibility is the
implementation of the Montreal Protocol.
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. ACTIVITIES

CPROZ will receive assistance from GRUCQ, and will be in charge of the
following activities:

(a) stemn ¢ ; wmntion and Trade

The following activities are planned:

. Organize a centralized system to evaluate ODS consurnption, imports and
eXports t¢ monitor compliance with the Montreal Prowcol.
. Design a way to assess the efficiency of policy on 2cton and adjust the
action plan according to the results.
. Set up a system of surveys to be conducted every four months, addressed
to users, producers and imports, and containing, in addition to information
on imports, exports and conswmption, the following data:
¢  Trends in prices to end users N
. Controlled substances under the Protocol, transitional substances, and
related substances such as HCFC-22, methyl bromide, and others
Vohumes and statistics on the production of goods with ODSs
Imports and exports of products containing or masufactured with
ODSs

. Equipment, parts and components for wransitional technologies, such
as motor-driven compressors for household refrigerators

This information is to be provided on the basis of international systems of
classification, such as the harmonized customs classification system or another
similar one.

The following activities are planned:

Prepare proposals on economic policy instrumens,

- Draw up ODS standards consistent with international regulations that will
ensure the quality of the ODSs concerned and the use thereof in repair and
service. These standards are t0 be communicated to companies and users.

* Create and refine a systern of incentives designed 1o promote the reduction
of emissions, the recycling or destruction of refrigeration, air conditioning
and fire extinguishing equipment conmtaining ODSs while preventing
emissions.
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) Distribution of [nformation and Public Awareness

The halons, refrigeration. foams and solvents sectors require greater effort in
terms of public awareness. The actions proposed to disseminate information are as

follows:

[ ]

Awarengss in the halons, solvents and refrigeration service sectors, as
included in the respective sector projects.

Awarcness among consumers and the geperal to generate changes in
demand for products, as for instance in servicing househoid refrigeration
appliances.

Information for diswibution within the industry using ODSs, on chemical
substitutes and new technologies, including the results of demonstration
projects.

Ongoing and effective communication of government policies to industry
and the general public.

Written material will be prepared with information on pew technological
advances made both nationally and internationally. ‘

{d) Proiect Coordination and Follow-up

Coordinate and supervise the tasks to be undertaken by INTI in the preparation
and design of sector projects and industrial reconversion projects, and follow-up
- thereon, in order to comply with the timetable set for reduction.

IV INPUTS

IV.I The Government of Argentina will provide the following inputs;
{2) infrastructure

a

Physical premises for the operation of OPROZ with the necessary
furnishings, services and telephone facilities, within the Secretary of
Narural Resources and the Environment

Physical premises for the operation of OPROZ with the necessary
furnishings, services and telephone facilities, within the Secretary of
Industry.

Physical premises for the operation and coordination of industrial projects
at the National Industrial Technology Institute, with the npecgssary
furnishings, services and telephone facilities

Cost USS 72,000 per year, for three years US$ 216,000

Revised version June 22, 1994



13

{b) Personpel

I senior professional with experience in environmental issues and project
management

1 senior professional with experience in industrial policy, standacds and
regulations in connection with protection of the ozone layer

1 senior professional with experience in designing industrial projects and
ODS substitution technologies and processes within INTI

1 senior professional with experience in the presentation of inrernational
projects

Cost US$ 104,000 per year, for three years US§ 312,000
€}  Operational Costs

Cost USS 10,000 per year, for three years US$ 30,000

IVOH

The Multilateral Fund for the Monireal Protocol will be requested to
provide the following inputs:

{a) Creation of OPROZ

Personnel: 1 project leader and 1 assistant: A university professional with

experience in project management and management control, assisted by a

bilingual (Spanish-English) accounting expert

Yearly cost USS$ 48,000, for three years US$ 144,000

Office equipment: fax machines, computers with printers and photocopiers
One-time cost US$ 14,000

Travel: Cost of wavel within the country and participation in conferences,
workshops and technical vigits, Travel expenses

Yearly cost US$ 6,000, for three years UsSS 18,000
Operating costs
Yearly cost US$ 12,000, for three years Us$ 36,000
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Consulting: Design of a system for records, follow-up and data base,
including segmented mailing

One-time cost US$ 20,000

Operating costs for ODS surveys to be conducted every 6 months for 3
years in the various sectors

Unit cost US$ 3,500, by 5 Uss 17,500

es and Environmenta

Consulting: Creation of systems, insttuments, regulations, permits and/or
incentives as deemed necessary

One-time cost: US$ 20,000

Public awareness and information campaign provision of technical
information to industry on substitition technology;

Yearly cost US$ 30,000, for 3 years Us$ 90,000

V. ANTICIPATED RESULTS

The proper functioning of OPROZ will make it possible to perform the following:

()
®)
©
{d)

(&)

Elaborate the legal, political and administrative framework for the
elimination of ODSs.

Respond rapidly to industry to accelerate reconversion.
Eliminate ODS consumption in accordance with the timetable provided for.

Improve institutional capacity to continue working, without support from
the Multilateral Fund, until ODS consumption has been completely
climinated.

Assemble a professional staff capable of solving similar problems related to
the environment.
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THE MONTREAL PROTOCOL ON

SUBSTANCES THAT DEPLETE THE OZOHNE LAYER

COUNIRY:
SECTOR COVERED:

OD8 CONSUNPTION IN
AFFECTED EECIOR:

PROJECT TIYLE:

FPROJECT DURATION:

PROJECT ECONOMIC LIFE:

PROJECT IMPACT:

UNIT ABATEMENT COBT:

TOTAL PROJECT COST:

PROPOSED OTF FINANCING:
INPLEMENTING ENTERPRISE:
IMPLEMENTING RGENCY:

KATIONAL COORDINATING
AGENCY:

PROJECT COVER SHEET

Brazil

Refrigeration

1800 metric tons/yr (based on 9.2 million units
produced with average refrigerant circuit charge
of 200 grams).

Systen for Storage and Charging of Ester Oils
tUged in Manufscture of EFC-~134a Refrigerant
Refrigerator Compressors.

Phase I - In Use., Completed Beptember 1993
Phase II ~ Completion September 1%3%4

Estimated 10 years.

Indirect - 270 MT ODS/YR eliminated (prorating
comprezsors as 15% of refrigerator cost)

Can not be meaningfully calculated (ses para. 8).

Us$825,000
Stage Iy USS3I00,.000
Incremontal: USS3IQ0,C00

Stage II: US§525,000
Incrementali: USS2I0,000

US$§280,000 (53% of incuryed incrsmental costs,

corresponding to Brazilian participation in
ownership)

Empresa Brasileirs de Compressors (EMBRACO).

The World Bank/Financiadora de Estudos e Projetos
(¥INEP)

Interministerial Ozone Technical Group (GIN)



PROJECT SUMMARY

1. The OTF request is to finance the purchase and installation of the ester
oll storage, debuwmidification and charging system for use on seven existing
assemhly linss. The alteration is required to permit lubricant oil charging for
refrigerator compreassors which will use BFC-134mn rafrigerant, as the existing
mineral oil charging system used for CFC-12 is incompsatible foxr use with the
uster oils used in HPC-134a compressors. Phase I of the Project (three lines)
ix slready complats and funding will be ratroasctive. Phase II will consist of
installations for six additiconal lines. Two of these lines will not be eligible
as they are for expanded capacity. Total project cost, inc¢luding the capacity
expansion is US§825,000. <Cost of the conversion of existing project capacity is
U8$530,000, of which only the 53% corresponding to Brazilian ownership of the
company is eligible, i.e. US$280,000. Project implesmentation will add capability
for assembly of HFC-134a compressors on the seven existing assembly lines
formarly used only for CFC~12 compressar assembly. Such flexibility is regquired
to permit swing assembly of both HFC-134s and CFC-12 compressors, due to the
still significant market demand for CFC~12 compressors. The two new assembly
iinezs not included in the project scope will be entirvely for HFC-134a
compressors. This will be the first subproject from Brazil submitted for final

approval under the December 17, 1993, Ozone Trust Fund Grant Agreement signed by
FINEP and the World Bank.

PROJECT OBJECTIVE

2, The objactive of the project is contribute to the overall phase out of CFC~
12 through production of compressors for use with HFC-1342 refrigerant. These
will increasingly substitute for currestly used CPC-12 compressors as
rafrigerator producers switch to son-0DS technology.

SECTOR BACKGROUND

3. EMARACO exports 70% of its production, while 30% is used by domestic
refrigerator manufacturers, most prominently its sister company CONSUL. Early
davelopment of HPFC~134a technology was necessitated by the requirements of the
1996 ban on CIC use in its Eurcpesn and American export markets. At the same
time, EMBRACO must maintain CFC~12 compressor production capability umtil such
time ax its refrigeratoyr producer clients in Brazil and other Article 5 countries
convert to non-CPC refrigerator technology.

ENTERPRISE BACKGROUND

. EMBRACO was founded in 1%97] to fabricate compressors for the commercial and
domestic refrigeration sector, The company iz $1% owned by CONSUL S.A., 308
owned by Whirlpool do Brasil and 19%% by DBRASMOTOR and others. The company of
5,800 employess iz the second largest compresscor manufacturer in the world and
produces approximataly 9.2 million compressors per year for the domsstic
Brazilian market, the US market (the largest export market) Latin America,
Africa, Europe and Australia. EMBRACO is a recognized world leader in
refrigerator compressor technology. It wasz one of the first to develop HFC~134a -
compressor designs, and the demanding materials handling and production gquality
control procedures required due to the hygroscopic properties and relative

instability of ester oils. Such difficulties do not exist with the mineral oils
used with CFC-12 compressors.

OJECT DESC ICH
5., The project has been divided into two phases:

Phage I: The ester oil storage treatment and charging system for three
assembly lines has already been completed, and i3 in use as HFC-134a
comprossors are now being produced for export clients.
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Project scope includes: 1) Installation of an ester oil steorage tank; 2}

astar cil debumidification system; and 3) oil distributicen snd charging
system for the mssembly lines.

Phase Il Bimilar to Phase I, but inveolving both conversion and
expansion. Implementation of this phase includass 1} two
dahumidification unite; 23 installation of six distribution lines; and 3)
additional storage facilities. Only one dehumidification unit and four
distribution lines of this phase are conzidered eligibla for iscremental
cost consideration as the additional debumidification unit and two
diztribution lines are considerad to be & plant expansion. The process

description, equipment specifications and schematic layout are shown in
Annex 1.

PROJECT TOTAL AND TNCREMENTAL COSTS

6. The total installed cost for ester oil storage, two debumidification and
distribution systems and charging eystems for the seven current and two new
asgesbly lines is US$825,000 (Ses Annex 2 for price list). Of these, ester oil
storage tanks, two dehumidification and distribution systems, and distribution
and charging for seven assembly lines are considered to be conversion of existing
production capacity. The installed coust, execluding the expansion component, is
US$530,000 including 15% coantingency. Since this is a straight conversion
operation, all of this US$530,000 capital cost ig incremental. Only US$280,000,
corresponding to 53% national share ownsrship is eligible for financing. The
whirlpool corporation (USA) owns 30% of EMBRACO’s stock directly, and 15%
indirectly through its participation in CONSUL, EMBRACO’s majority shareholder,
Whirlpool USA owns another 1.25% indirectly through its shares in BRASTEMP and

BRASMOITOR. EMBRACO will financa the difference between total cost and
incremsntal cost from its own rescurces.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

T Non-flammable HFC-134a is generally acknowlaedged to be the most suitabls
non~QDS alternative to CFC~12 for refrigeration applications., It is not only &
non—-ODS substance, but has similar thermodynamic properties ss CFC~12. The
installation of the compressor ester oil charging sysiem is necessary due to the
incompatibility of the ester oil with the mineral oil used for lubricatios of/f
CFC~12 compressors. Phase I waz designed after extensive testing of many ester
oils snd is now functioning successfully. A similar design will be used for
Phage II. Other guality control investments, which may be included in a future
project are now being developed by EMBRACO.

UNIT ABATEMENT COST

8. The projsct scope makes it iz impossible to detsrmine a meaningful unit
abatement cost figure. Total ODS reduction can only be calculated for the
complete vertically integrated compressor snd refrigerator fabrication.
Theraefore, any estimation of a UAC would be indirectly determined nsing arbitrary
assumptions of ODS reduction attributable to the project as a percentage of unit
compressoy cost to total refrigerator cost, aad of all incremental costs of HPC-
134a compressor manufacture. The project files contain a unit abatement cost
figure of $0.32/kg/year estimated using the methodology described shove, howaver
it ig understated and appears to be not meaningful,.

OZONE OPERATIONS RESQURCE CHOUP (OORG) TECHNICAL REVIEW

9. The project has been reviewed and given technical approval by the World
Bank’'s OORG. The OORG reviewer’s comments are shown in Annex 3. FINEP 'z
approval of the project is shown in Asnex 4.
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Brazil
REVIEW QOF HF{-134a CONVERSION PROJECT

Installation of Lubricant Charging System
Project Proposal by The World Bank, April 1593

RTU-UNWB-LE-94279 -lk
Scope

The project consists of the purchase and installation of polyolester oil storage, the

dehumidification and charging system. it is {only} part of theé equipment nesded for the convarsion
of hermetic compressor manufacturing fines to HFC-134a.

Recommendation

The project is supported, provided that a price list of the equipment {to be) purchased is
added.

The financing proposead {two confusing different figures in the profect summary and project costs)
oceurs for the 53% (Brazilean) part of the incremental cost, which is in order.

The fact that 70% of the production of the company is exported (farge parnt to the deéveloped
countries) leads to an underscoring of the ralative value of the rule that casts incurring to the
domestic part ara aligible (in case of exports where costincreases can be passed on to the
customer, without influencing competitive ralationships).

Relevancy of the Information

The project proposal gives all relevant information, technically spoken. However, an annex
containing the prices of the companents to be purchased is missing.

Technical Soundness

The instaliation proposed here seems o be an adequate one for charging the HFC-134a
compressors with nolyolester lubricant,

Costs seem to be substantial, but cne should take into account the hugh production of about 10
millicn compressors per year {compare costs of USD 40,00C for oil charging machines in other
proposals, production levels 200-700,000 pieces psr annum).

Environmental and Safety Issue
The use of HFC-134a is an environmentally accepatble way to phase out CFCs.
Cost effectiveness

Cost effecliveness cannot be discussed,
The project proposal mentions an UAC of USD 0.32/ kg/ year. This figure does nct make much

sense since funding is requested for only part of the conversian to HFC-1342, 50 the UAC value
for the total conversion wauld be completely different.

Tha propesal correctly mentions that this is indirect, Compressors only yield the possibility (o
phaseout CFCs in refrigerator manufacturing.

Eindhoven, 28 February 1093

LA Kuivers (QORGY 7/ ,,chx,//
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THE MONTREAL PROTOCOL ON
SUBSTANCES THAT DEPLETE THE OZONE LAYER

PROJECT COVER SHEET

COUNTRY: The People’s Republic of China

PROJECT TITLE: Conversion to CFC-free technology in manufacture of
extruded polyethylene and polystyrene foamn sheet

SECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: 17,770 topa CECs (ODS) in 1991

PROJECT IMPACT: Phase-out 200 tons CFC-12 per year (base year:
1953)

PROJECT DURATION: One year

PROJECT ECONOMIC LIFE: 10 years

TOTAL PROJECT COST: Incremental Investment Cost: US$380,000
Contingency: US$ 57,000
Financial Agent Pee: US$ 13,000

PROPOSED OTF FINANCING:1/ US$ 450,000

IMPLEMENTING ENTERPRISE: Shanghai No.18 Plastics Product Plant

COORDINATING NATIONAL BODY: National Environmental Protsction Agency

IMPLEMENTING AGENCY: The World Bank

PROJECT SUMMARY

| This project will phase-out CFC-12 consumption in production of EPE/EPS foam sheet by using pentane
| as a blowing agent. The plant is contacting the original equipment manufacturers and companies

[ specialized in retro-fitting for available pentane technology. As pentane is flammable, the plant will be
moved from the current residential area to an industrial zone at the enterprise’s own expense. Butane

| will be used as a back-up blowing agent if supply of pentane is interrupted. The plant also has close

i relation with companies that have adopted butane technology. It is estimated that the cost will not

| increase if butane is substituted for pentane, because similar equipment wiil be used. The project

| employs commercially available technology. Previous country study investigations have identified itas a ||
| high priority project. It will result in a reduction of 200 tons of CFC-12 annually when new line is
producing at full capacity.

| TECHNICAL ASSESSMENT: This project has been reviewed and supported by the OORG technical
| reviewer, Dr. Mike Jeffs. His comments are attached.

1/ The OTF grant is based on 100% Chinese ownership and includes a 3% financial agent fee, A 15%
contingency is included in the estimates of incremental capital costs.
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PROJECT OBJECTIVES

The objective of this project is 1o phase-out the use of CFCs in the production of extruded
poiyethylene/polystyrene foam sheet at Shanghai No.18 Plastics Products Plant (Shanghai No.18).

SECTOR BACKGROUND

The Chinese foam industry consumed about 17,800 tons of CFCs in 1991, including
15,600 tons of CFC-11 (PUF) and 2,200 tons of CFC-12 {(EPE/EPS). The country has more than 30
EPE/EPS foam sheet manufacturers, with a total production of capacity over 20,000 tons, The National
Council of Light Industry {NCLT} is responsible for coordinating the phase-out in all foam applications.
Complete phaseout of non-refrigeration foams is targeted for the year 2000. From 1994 10 2000, the

consumption of CFC-12 in EPE/EPS foam sheet sector is expected to increase by 6-8% annually, if local
use of CFCs is not inhibited.

ENTERPRISE BACKGROUND

Shanghai No.18 is a part of the Shanghai Plastics Products Co. which in turn belongs o
the Shanghai Second Light Industry Bureau, Shanghai No.18 was the first pilant in China to produce
EPE/EPS foam sheets. It has two production lines. One was imporied from GLOEMCO/USA; the other
was manufactured by the plant itself. Production capacity is 1,000 tons resin and the consumption of
CFC-12 is about 200 tons. All products are sold on the domestic market. The sale in 1992 was 31
million RMB (3.6 million USD). The market share in EPE/EPS sector was about 10%.

PROJECT DESCRIPTION

Pentane was selected as the prefecred replacement in this project. Shanghai No. 18 will
be moved from a residential to an industrial area to allow use of a highly flammable substance.
Applicable technologies are available from original equipment mamufacturers and companies specialized
in retro-fitting. In addition to equipment retro-fitting, safety related modifications in the production
environment will be implemented to mitigate fire and exposure hazards. Finally, extensive production and

safety training will be undertaken to guarantee smooth and safe operations and to conform to the fire
safety standards in China.

Butane will be used as a back-up blowing agent. However, butane has a higher diffusion
rate which might cause shrinkage of PE foams and influence quality of PS food packaging products.
Therefore, butane will be used only when supply of pentane is interrupted. In that case, the plant will use
a higher level of additives to prevent shrinkage in PE foam making and accurately control the aging time
in PS food packaging material production. The investment cost will not be affected by the possible use

of butane because equipment retro-fitting, safety modification and training for using pentane and butane
are similar.
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JUSTIFICATION FOR ALTERNATIVE TECHNOLOGY SELECTION

There are several options to replace CFCs in production of EPE/EPS foams:

Atmospheric gases (Nitrogen; Carbon Dioxide),

Hydrocarboas (LPG; butanes; pentanes),
"Berstorff" technology (nitrogen and alcohol)

HCFCs (-22; -142b),

HFCs (-134a; -152a),

% # % x N

Pentane was selected by the company as an alternative because of its:

Proven technology in processing and product perfermance
Environmental. acceptability,

Low toxicity

Adaptability to existing equipment,

Cost effectiveness.

H OE B B M

Users of hydrocarbons are subject to stringent fire regulations in China, The emission of
hydrocarbons is currently not regulated in China, nor are restrictions expected in the foreseeable future.

PROJECT COST

The total project cost is estimated at US$437,000 to be used for equipment retrofitting,
safety modification, trial, production and safety training, and a 15% contingency. Incremental operating
costs/benefits are zero, based on the assumptions given in Annex 2. Material cost savings were offset
by higher costs of training, insurance, safety and maintenance (Annex 2). The 3% financial agency
fee brings the OTF financing request to $450,000.

Investment costs of US$380,000 include capital investment in replacing high pressure

pumps, installation of two pentane/butane tanks, construction safety modification and in service training.
See breakdown in Anaex 1.

Other costs. A 15% contingency (US$ 57,000) was included to ensure adequate funding
of project costs following appraisal. An additional US$13,000 (3%) was added to the grant request to

cover the fee for the financial agent that will appraise the project and oversee procurement, disbursement
and audits.

Requested Funding. The proposed OTF grant for Shanghai #18 is US$450,000 and was
calculated as follows; investment costs, 15% contingency and 3% financial agent fee.

FINANCING PLAN

100% of project cost is to be covered by the grant.
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PROJECT IMPLEMENTATION

Management: The National Environmental Protection Agency will oversee the successful
implementation of this project. The project will be carried out at the Shanghai No.18.

Schedale

Task Q1 Q2 Q3 Q4
123 456 789 10 11 12

Project preparation
Specifications
Tenders, Selection

Purchase Qrders

P4 e

Site preparation

Building adaptations XX

Civil works XX

Tanks installation XX
Equipment modifications XX
Start-up, trial, training XX X

Commissioning X

REQUIRED REGULATORY ACTIONS: The company will comply with all focal regulations on fire
safety and volatile organic compound (VOC) emissions.

RESULTS:

Direct Project Impacts: This project will eliminate the use of at least 200 tons of CFC-12 in the first
year of implementation, Market and company growth indicates that this may increase by 8-10% aonually
in subsequent years. The project employs commercially viable and environmentally acceptable technology.

Indirect Project Impact: The project will not influence quality and price of the products.
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BREAKDOWN OF CAPITAL COSTS

Technology transfer and all auxiliary
equipment related to the conversion
2 pumps
2 invertors
Drawing, piping and lay out
Installation 2 persons, 2 weeks
Start up assistance 2 persons, 2 wesks
Travel and lodging
Know-how

Building modifications
Fire safety & alarm system
Ventiiation system
Civil works (includes moving of machines)
Fire safety walls
Supply & installation of industrial
blow-down fans

In service training
Equipment
2 Butane/Pentane gas tanks
Safety equipment / gas detectors
Subtotal
Contingency (15%)

TOTAL CAPITAL COST:

June 9, 1994

Project
Capital Cost
(US Dollars)

60,000
40,000
10,000
14,000
14,000
12,000
20,000

30,000
25,000
40,000
25,000
10,000

10,000

40,000
380,000

57,000

437,000

ANNEX 1
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ANNEX 2
SHANGHAL # 18
INCREMENTAL OPERATING COSTS

ASSUMPTIONS
®  Prices for CFC12/Pentane {CFC-12: RMB 14,000/t; Pentane: RMB 10,440/t)
®  Pentane use identical to CFC-12
®  Required extra additives: USD 30/t of resin
®  Required maintenance: 5% of equipment related project costs: $22,000
® 1TSS = 8.70 RMB

1. Material Costs
®  Before Project: 200t CFC-12 @US$1,600/t .. . ... .. ... .... US$326,000
®  After Project: 200t Pentane2/ @ US$1,200/t.  US$240,000 '

additives US$ 30,000 ... US$270,000
NetBenefit @ ............... US$50,600
2.  Other Incremental Operating Costs (exclusive of Materials)
&  Recurrent training/monitoring costs US$ 10,000
&  Extra maintenance and utility US$ 22,000
¢  Extra insurance US$ 18,000
Net Cost US$ 50,000

3. Net Incremental Operating Cost/Benefitd/ ]

2/ A conservative price estimate for pentane relative to CFCI2 has been used as pentane is 4 valuable
hydrocarbon in short supply and the price is likely to rise faster than the CFC12 price as a result
of a 1994 RMB devaluation.

3/ Incremental operating cost/benefit depends on relative price assumptions for CFC-12 (local supply)

and pentane (imported supply). Above assumptions show zero incremental operating cost/benefit.

If price changes subsequently which results in incremental operating cost, the enterprise has agreed
to not request any funding,
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ANNEX 3
CALCULATION OF UNIT ABATEMENT COST
a=.CLF) +{0C-0S/R)
oDpP
‘Where: C = ODS reduction investment cost, including all initial one time costs such as technology
and training,
F = Capital recovery factor; the annualized capital cost charges, discounted at a standard

rate of 10% per year over the economic life of the investment.
OC = The annual incremental operating costs in the first year of full operation.
OS/R = The annual incremental operating savings or revenues in the first vear of full operation.

ODP = The annual ODS reduction at the first year of full operation expressed in ODP units.

In this project:

CEF) = $71,000

OC = %0

OSR = $0

ODP = 200,000t

A = $0.36 per kg CFC

M:\ProjectODEIPE Shang- 18



ACOPR

The project is concerned with the replacement of CFC 12 in the
production of extruded polyethylons and extrudsd polystyresne foam
shest by pentans - with butana as s back-up blowing agant.

RECOMENDATION
The projact is approved.

This raviaev procedurs has benefitad from several axchangas during
the projsct concept stage. Datailed guoatations have not been
made available and the capital item should be clogely monitoraed
during tha purchass / lnplamantation stages. Tha sgurce of
sxnov-how” ghould ba included,

IECIIICAL BOUMDN®AS

The technology{iax) choman are wall proven and in wide scale use.
The edquipment listed for purchase is necessary and therae is
righitly an emphasis on safaty requiramsnts for thesa flammable
blowing agents. Thase include releoeation of the plant. .

This is a good nodel for this particular technology change -
axceapt for the clearly identified items nasociated with thea
ralocatliaon of thm plant.

ENVIRQIMENTAL IONURA

The tschnology chosen is of a rero ODP type and will not requirae
replacing. Thare is no Global Waraing issue. The entarprisa
undartakas to comply with ralevant vOC ragulations.

OI0L0M THAMINOW 81 W&9Z:E8  pe. 20 Wl



THE MONTREAL PROTOCOL ON
SUBSTANCES THAT DEPLETE THE OZONE LAYER
CHINA ODS PHASE OUT PROJECT

PROJECT COVER SHEET

COUNTRY: The People's Republic of China

PROJECT TITLE: Fire Extinguisher Production Conversion from Halon 1211 to ABC Dry
Chemical

SECTOR COVERED: Fire Fighting Industry

ODS USE IN SECTOR (1992): 12,500 MT ODP (4,000 MT Halon 1211 & 50 MT 1301)

FROJECT IMPACT: Phase out 150 MT ODP per year (50 MT Halon 1211)

PROJECT DURATION: One Year

PROJECT COST: Incremental Investmpent Cost: Us$ 128,000
Contingency: 1/ Uss 19,000
Incrementat Operating Cost: US$ 124,000
Financial Agent Fee:2/ Uss 8,000

FROPOSED OTF GRANT: Us$ 280,000

COST EFFECTIVENESS (UAC): 1J$$0.34/kg ODP/year

IMFLEMENTING ENTERPRISE: Benxi Fire Equipment Factory, Lisoning, China

COORDINATING MINISTRY: Ministry of Public Security
IMPLEMENTING AGENCY: The World Bank
PROJECT SUMMARY

This project will eliminate the use of 150 MT ODP per year (50 MT Halon 1211 ia China, Halon
1211 extinguisher production line will be replaced by ABC dry chemical powder (ABC) fire extinguisher
production. Redesign and additional equipmeat for the factory is required. After new production line is
completed, 50 MT Halon 1211 use can be eliminated amnuaily. The project will sat up an example for
production conversion from halon extinguisher o nou-halon opes for the smaller sized halon extinguisher
factory in China,

Technical Assessment: The project has been reviewed and supported by the OORG technical reviewer,
Phil DiNeano. His comments are attached.

1/ 15 percent investmnent cost.

2/ 3 percent investment cost, contingency and incremental operating cost.
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PROJECT OBJECTIVE:

The objective of this project is to convert the factory from halon to ABC dry chemical powder
portable extinguishers, as part of the overall country strategy to phase out use of halon while
simultaneously providing satisfactory alternate fire protection systems,

SECTOR BACKGROUND

Because halon extinguishers have unigue qualities, such as clean, non-conducting, efficient, low
toxicity, rapid knockdown of flames, halons use have been widespread in developed countries in the
1980s. Its use began in China in mid 1980s, along with economic development of China, came to
extensive application to protect computer rooms, telecommunication centers, central control rooms,
archives, transformer substations, oil depots, etc. Halon application in China is well accepted as the
preferred fire protection system, but use of ABC powder as a main fire fighting chemical is still being
evaluated under local conditions and fire safety regulations.

In 1992, about 4,500 tons of halons were consumed in producing fire fighting equipment in

China. Benxi Fire Equipment Factory consumes 50 tons of Halon 1211 a year, accounting for 1.1
percent of sector consumption in China,

ENTERPRISE BACKGROUND

Benxi Fire Equipment Factory is attached to Benxi Iron and Steel Complex. It was established
and put into operation in 1982, It is designated to manufacture fire fighting equipment by Liaoning
Provincial General Brigade of Fire Protection. The factory has 9 senior and mid-level engineers and 4
quality inspectors among 174 staff of the factory. It has workshop buildings with an area of 2,147 square
meters and a complete production equipment with a production capacity of 30,000 Halon 1211
extinguishers. Equipment that the factory possesses include machining, stretching, punching, welding
(including CO, restraint welding), plastic-spraying, assembling instailations, which can be used to produce
various types of extinguisher and hosereel. Different functional departments are established at the
factory, such as R&D, production, marketing, quality control, measurement, accounting, etc. The reliable
quality control system guarantees long term stability of product quality,

The factory uses domestic production technology. Production is approved by Ministry of Public
Security. Products have been appraised based on state criteria and examined by concerned quality
inspection authorities. MPS issued production licenses to Benxi Fire Equipment Factory in 1987 after re-
evaluation for Halon 1211 extinguisher and dry chemical extinguisher. Products are sold only
domestically. Local ownership is 100 percent.

PROJECT DESCRIPTION

The conversion project would make use of its current Halon 1211 extinguisher production line
built in 1982 with an annual production capacity of 30,000 units. Actual production in 1992 was 25,000
units. Technical conversion of the halon extinguisher production could be realized by adding key
equipment and relevant testing apparatus and acquisition of technical know-how, After the conversion,
current production of 25,000 units of halon extinguishers would thus be replaced by production of 25,000
units of ABC portable extinguishers. To meet requirements for the production of ABC extinguishers,
the factory will undertake technical transformation of halon extinguisher production workshop (including
adoption of new technology and rehabilitate workshop buildings). Project will be completed within one
year upon the date of receiving the grant by the factory.
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Currently, the factory uses 30 MT Halon 1211 per year. Conversion will be phased in during
project implementation as part of trial production and market development program, including service
applications. Halon consumption is planmed to be stopped completely one year after project
implementation. In the first year of operations, 25,000 ABC extinguishers will be produced and
production of Halon 1211 extinguisher and halon supply to service stations will be completely stopped.

JUSTIFICATION FOR ALTERNATIVE TECHNOLOGY SELECTION

Substitute products will meet social demands for fire protection equipment. Like halon
extinguishers, portable ABC portable extinguishers can put out Class A B, and C fires and electric fires
and the extinguishing performance of an ABC extinguisher excesds a halon extinguishers with the same
weight standard. Therefore, substitution of halon extinguisher by ABC extinguishers will satisfy demand
for fire protection equipment.

TECHNOLOGY SOURCES AND AVAILABILITY

The first Halon 1211 extinguisher production conversion project, Zhejiang Fire Equipment
Factory, approved by Montreal Protocol Executive Committee in March 1993, possesses or will soon be
acquire technology for ABC extinguisher production. Benxi Fire Equipment Factory plans to obtain
technology from Zhejiang Fire Equipment Factory, and purchase some key production and testing
equipment inside China as weil as making the relevant equipment by factory itself so as to form
production capability of ABC extinguisher and achieve annual production of 25,000 uniis.

PROJECT COSTS

The total project cost of US$271,000 equals the ODS reduction portion of the overall project
{(investment cost plus net incremental operating cost). This project will not provide Benxi with any
incremental revenues, but will result in profit loss which was used as proxy to calculate incremental
operating cost.

Investment costs of US$147,000 including the purchase of additional equipments needed for the
conversion of production line to replace Halon 1211 extinguisher with ABC extinguisher production and
15% contingency (Annex 1: Tables 1 & 2). To meet special requirements for production of ABC
extinguishers, technical transformation of the original halon extinguisher production workshop conducted.

Net incremental gperating costs of US$124,000 are equal to the profit loss for four years due to
the conversion of production line to replace Halon 1211 with ABC extinguishers. Since ABC
extinguishers do not sell well on the market as Halon 1211 extinguishers, average profit is lower than
halon extinguishers. Therefore, the factory will lose an annual profit of US$31,000 after the conversion
{Annex 2). Conversion project will be fully completed after project implementation. Trial production of
ABC extinguishers will start and reach full scale of the production from the second yvear of the project
implementation.

Incremental operating cost is defined as the net annual profit losg, which is based on current profit
in the production of Halon 1211 fire extinguishers compared to the lower profit from production of ABC
extinguishers. Annex 2 Table 1 gives the average production cost and profit indicators after conversion
and shows an average annual profit of US$3,000 from the production of ABC extinguishers. Annex 2
Table 2 shows two scenarios: the projected production of halon extinguishers without conversion and
projected production of ABC extinguishers after conversion and their operating cost and profits from 1995
to 1998. The annual reduced profit due to conversion from halon to ABC powder is:
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US$34,000 - US$3,000 = 175%31,000

As indicated in project description, production of ABC dry powder will reach full capacity after
project implementation. Compensation for incremental operating cost is based on 25,000 units production
per year during four years from 1995 to 1998. The estimated incremental operating cost will be:

U5$31,000 x 4 years = US$124,000

Other gosts. An additional 15$8,000 (3%) was added to the grant request 10 cover the fee for
services of the financial agent that will appraise and oversee procurement, disbursement and audits.

Requested Funding. The proposed OTF grant for Benxi is US$280,000 and was calculated as
follows: sum of (1) investment costs, (2) 15 percent contingency of investment cost, and (3) net
incremental operating cost of four years. The resulting total project cost was increased by 3% to account
for the financial agent fee.

PROJECT IMPLEMENTATION

Management: Liaoning Provincial Fire Protection Bureau will oversee the successful
implementation of the project. The project will be carried out at Benxi Fire Equipment Factory.

ENVIRONMENTAL CONSIDERATIONS

Environmental Assessment (EA) is carried out by local Environmental Protection Bureau (EPB)
of NEPA, The project will meet standards and regulations stipulated by the local EPB. No new pollutants
will be generated from the production.

REQUIRED REGULATORY ACTIONS

As the conversion project is not a profitable operations and in order to persuade other halon
extinguishers producers into production conversion, we suggest that Chinese Government (through NEPA
and MPS) make special law and regulations to limit the production and sales of halon extinguishant and
extinguisher as soon as possible and promulgate preferential policy in tax to those conversion factories
in order to phase out halon use in China,

PROJECT RESULTS
Direct Project Impact: This project will remove 50 MT of Halon 1211 annually (150 MT QDP).

Indirect Project Impact: This project does not lead to factory closing. This project plays a significant
role of demonstration for conversion of halon extinguisher production at small size enterprises in China.
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ANNEX |

Table 1: Costs Breakdown of Equipmient
Needed for ABC Extinguisher Production
Foreign Currency Cost

USs
Description Qty Usit Cost Total Cost H
ABC DCP charging fasility 2 §,500 17,000
Alr Comprossor p 1,403 2,306
Cylinder suzface trimmer 1 7,086 7,060
Dust Remove cquipment 1 1,445 1,445
Eiectronic Seale 2 1,020 2,040
 Cylinder bottom mode 8 2,848 22,784
Bottom Ring Press mode 4 340 £,360
Bpecisl Press Clipper 5 85 425 |
Eydro-Pressurs 12at equip 1 1,870 1.87C
Design and profotype 11,308
Prototype appraisal 1,978
“ Installation 1,450 “
ﬁ Teaining 1,330 n
u Subtotal 14,000
Contingency (15%) 11,000
Total _ 85,000
Tuble 2: Breakdown Costs ¢f Halon Extinguisher Workshop Transformation
Local Carremcy Cost
Uss
bt
H Bescription Cost Remarks
l Equipment/ Appsaratus 22,695 Przumatic Pressure teating equipment
Ciwil works: Base 10,735 Rehabilitate 2147 54.M bidg, incllabor, mo lands foe will be charged.
Floar 6,440 i
Wall 4,295
Instaliation 2,295
Technicsl Teaining 3,060 20 persons x 30 days
Trial Production 4,250
Subtotal 54,000
Contingercy (15%) 8,645
Tatal o 62,000 _




ODS MM-BENX1.1

June 10, 1994

ANNEX 2
Table 1: Average Production and Profits Indicators
After Conversion *
———— ———
ABC- Ext'gsbr | A.Aaa. Sales In- come- Froduct. Coate Av. Ssles Cost- Profit T Profit §)
Output $ipe $ipe $ipe $pe
MFZLZ 6,250 730 749 0.17 0.14 875.00
MRZL3 6,250 3.72 8.36 0.21 0.15 237.50 E
MFZLA 6,250 9.74 9.40 0.23 a1 T50.00
MFZLS 6,250 10.90 10.45 Q.29 4.15 93150
Total 25,000 232,060 223,000 6,000 3,000
— ity —— e e it e

* The axchange rste between TUSS and RMB used is $1.00 = RME §.70.

Table 2; Projected Fire Extingwisher Prodnction and
Incremental Operating Cost After Conversion

uss)
i———
Profit Loss
Without Conversion (Halon 1211) With Conversion (ABC DCF) {Inc.Operating
Cost)
Annual
Output Operating | Profit | Ansual Ovperating n
{Units) | Sales Cost Output Sales Cost Profit
{Units)
1995 25,060 | 341,000 | 307,000 34,000 | 25,000 232,000 | 229,000 3,000 31,000
1996 | 25,000 | 341,000 | 307,000 34,000 | 25,000 232,600 | 229,000 3,000 31,000
1997 | 25,000 | 341,000 | 307,000 34,000 § 25,000 232,000 § 229,000 3,000 31,000 H
H 1908 25,000 | 341,000 | 307,000 34,000 | 25,000 232,000 1 229,000 3,000 31,000
!l Total 124,000
3 o T ettt b e A e —
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ANNEX 3

Breakdown of Project Cost and Financing
US$

1. Imvestment Cost

Tuvestrnent Cost Contingency Tatal "
ABC extinguisher 74,000 11,000 85,000
production (T.1)
Halon extinguisher workshop 54,000 8,000 62,000
transformation (T,2)
Subtotal 128,000 19,060 147,000 n
II. Incremental Operating Cost 124,000 “
Subtotal _ 271,000 i
III. Financial Agent Fee (3%) 8,000
Total 279.000

Proposed OTF Grant 280,000
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ANNEX 4
Table 1: General Schedule of Project Implementation
i A o
II 4--1695 Task 1996 Task ﬁ
1. Design alternative product/equip, test & trial runs Complete production
2. Procure genersl equip., install and trial runs conversion, eliminate
3. Design, build install and trial runs special equip, halon use completely
4. Training
————— —

Table 2: Schedule of Project Implementation

ﬂ Ttems of Tasks Description 1994 ] 1995 —_—“
Portable ABC General equip. Order/Procure Installation h
extinguisher Special equip. Design/Build Install/test II

Technical equip. Design/build Exam/testing
Trial pmductign _ _ ;{‘:ial nm

Table 3: Price of Main Product Material and Suppliers

Halon 1211 ABC DCP Cold Rolled Steel Sheet

Rate | 3.67 US$/kg 0.67 US$/kg 600 US$/MT |

From | Dongyang Chemical Co BY Fire Eq. Plant Benxi Iron & Steel Complex B
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Calculation of Unit Abatement Costs

UAC = [CF) + (OC-OS/R))/CDP

Where:
VAC = Unit Abatement Cost, $/kg ODP/year

C = QDS reduction investment cost, including all initial one tice costs such as technology and
ining
F = Capital recovery factor, the annualized capital cost charges, discounted at 2 standard rate of
10% per year over the economic life of investiment
oc = The annual incremental operating costs in the first year of full operation: US$ 31,000
OS/R = The annual incremental opersting savings of revenue in the first year of full operation: 0
ODP = The annual ODS reduction in the first year of full operation expressed in ODP units.

‘The investment cost of the project is US5147,000.00 (including 15 % of contingency), the economic life is 15 years.
CFy = {$147,000.00x O.1}/{1 - (1 + 0.1y} = 19,327

UALC

I

($19,327 + ($31,000 - 0)}/150000 Kg ODP

]

US$0.34/Kg ODP/year
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8770 Qak Hall Lane, Suite 125, Calumbia, Maryland 21045 {301) 596-2180  FAX (301) 586-2295

;- February 14, 1994
via FAX 202-477-1273

Ms. Helen Chan
Ogerations Officer
Industry and Enerpy
The World Bank
Washington, DC 20433

Re:  China ODS Phase Out Projects, DPE Conversion, Bemxi and Zhuzhou Factories
Dear Ms. Chan:

I bave reviewed the amended proposals on the two referenced Halon 1211 to
DPE portable extinguisher conversion projects. Both have responded to my earlier
comments, and | recommend funding on a technical basis.

I have not reviewed in detail the revised cost estimates. My previous comments
on the bases and assumptions of such cost calculations stll apply. I do not belicve
reduced average profit in this case is s reasonable incremental recurring cost,

Very truly yours,

Gy,

Philip J. DiNenno, P.E.
Vice President

PID/cdp

TOTAL P.€
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Fire Science & Engmeermg

8770 Oak Hall Lane, Suite 125, Columbia, Maryiand 21045 {301} 596-2180  FAX {301} 596-2205

December 1, 1993

Benxi - Freh Review

Ms. Jessica Poppele

Ozone Ops Coordinator — Asia

Giobal Environment Coordination, Room S2-133
World Bank Group

Washington, DC 20433

Dear Ms. Poppele:

I have attempted to review the four project proposals related to halons in China.
Specific project comments follow, but 1 offer the following overall questions and
comments that apply to all proposals.

€Y

2)

)

(4)

I cannot (nor should 1) verify the economic basis of the proposals, This is
most important because in general the project costs are dominated by

“nontechnical” cost items such as "lost" profit, unemployment, lost revenue,
etc.

In regards to issues associated with "lost profit," it seems to me that the
production of lower cost and hence lower profit Halon 1211 portable
extinguishers is 2 net country economic benefit. For a particular factory,
the lower cost/lower profit replacement unit (e.g., DPE vs. 1211) is "lost
revenue” the nation receives the same benefit of a portable fire
extinguisher for a lower cost. Therefore, it is not clear to me that the
World Bank or others should fund this "cost."

In general, replacement of 1211 extinguishers with DPE is technically
acceptable. There is some residual demand for a "clean" extinguisher such
as CO, (for use in control rooms, computer rooms, ete.). It is of some
concern that none of the projects are directed in this manner,

I have technical questions on each of the proposals which require

resolution. Hence, ] am unable to make a specific recommmendation on any
of them,
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(5)  The efficacy or effectiveness of any of these proposals is tied to overall
plan for the country. Since I am not familiar at all with the overall
program for China, it will be difficult to adequately assess any particular
project. If the country program documentation would be made available,
perhaps some of my concerns would be alleviated.

(6) The unit abatement costs vary widely across all proposals as do the
assumptions on economic life of the proposed plant or medifications.
These need to be rationalized.

Construction of Halon Recovery Equipment

(1) The value of recyclingfrecovery equipment proposed in reducing the
unwanted 1211 emissions depends on where and how the current emissions
are arising. If the emissions are due to vapor heels in bulk containers, 1211
production losses or filling losses at the factory, the proposed equipment

will be of little or no value in reducing the current 350 tons/vear emission
estimate.

(2)  The use of recycling/recovery equipment such as the unit proposed is
primarily for servicing fire extinguishers. That is to allow the recovery of
agent from the extinguisher, perform the necessary inspections, and then
refill the extinguisher with the agent which was just removed. The degree
to which the equipment can be used to reduce emissions given other loss
mechanisms is dependent on by whom, how, and where the equipment will
be used. Hence, some additional information on how exactly the PR
equipment will be used, by whom, and where is of significance.

(3)  Without external government regulatory control or price contrals, "recycled”
Halon 1211 will cost more than newly produced. What is the incentive for
the use of recycled 1211 given the current cost/regulatory structure on the
use of newly produced 12117

Hughes Associates, Inc
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(4)  The need for 1,000 sets of recovery equipment has not been demonstrated.
For a total emission control of 400 tons/year, this implies a very low (0.4
tonsfyear) utilization per set.

B.  Production Transfer of Xylene Alkyl 1211 Extinguishant

This project involves changeover from Halon 1211 manufacture to Class A foam
manufacturing.

(1)  The efficacy of Class A foam as a portable fire extinguisher agent has not
been demonstrated. It, by definition, is only applicable to Class A fires,
and comparisons with plain water indicate marginal benefit on these types
of fires. Without additional information on the type of foam and specific
performance data on portable extinguisher use with such foam, it is not
possible to recommend proceeding.

{2}  The use of Class A foam on Class B (flammable and combustible liguid)
fires cannot be supported given the availability of dry chemical
extinguishers and/or AFFF extinguishers.

(3)  Technology transfer with a company calied HUNCR in the U.S. is
proposed, There is no recognized portable fire extinguishant/extinguisher
manufacturer by that name in the U.S. T have not personally heard of the
company.

(4)  The economic justification seems problematic; payment for a dismantled
1211 production unit as well as its lost revenue and profit seems excessive.

(5)  There is no description of how the Class A foam is to be used. The
proposal concerns manufacture of the foam not the extinguish. Who will
manufacturer the extinguisher in which the foam is used? Are there
further proposals along this line?

Hughes Associates, Inc.
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C.  Conversion of Halon 1211 Extinguisher Production (to DPE), Berxi Iron and Stecl
Corporation '

This project involves conversion of an extinguisher manufacturing plant from
Halon 1211 to ABC dry powder. In general, ABC dry powder is an acceptable
alternative to Halon 1211, and hence, such conversion makes sense. The following
specific comments and questions apply to this proposal.

(1)  This proposal is one of several aimed at converting from the manufacture
y of Halon 1211 portable extinguishers to the manufacture of ABC powder
extinguishers. Are these proposals being coordinated relative to
supply/demand or technology transfer issnes?

(2)  There is a somewhat perverse economic argument that comprises a major
cost item in the proposal. The lost revenue and profit associated with
selling and manufacturing a less expensive, but equally effective portable
extinguisher is deemed an economic cost. Actually, it is a benefit (equal
protection, less cost) and should not be accounted as a cost of changeover.
In the limiting case, the plant could sell the ABC portables at the same
price as 1211 portables. There is the recurring problem here of trying to
economically introduce alternatives while the production of new Halon
1211 continues unregulated.

{3)  The technology transfer scheme and associated costs needs to be further
developed and resolved.

(4)  Since apparently the Zhuzhou Factory possesses the necessary DPE

technology, obtaining the necessary technology from this source should be
evaluated.

Hughes Assaciates, Inc
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D.  Halon 1211 Fire Extinguisher Replacement at Zhuzhou Factory

This project involves replacement of Halon 1211 portable fire extinguisher

manufacturing capability with ABC dry powder and AFFF (light water) portable fire
extinguisher manufacturing.

(1)  Apparently, this factory has the gxisting capability to manufacturer ABC
powder and extinguishers utilizing this powder. Perhaps this technology
could be transferred internally to other factories seeking international

' technology transfer for the same purpose (e.g., Benxi Iron and Steel
Corporation). :

{2)  One of the technical problems associated with this project is the
requirement for corrosion resistant extinguisher tanks for the AFFF
extinguisher. It is my understanding that AFFF portables manufactured in
the U.S. use the same construction as those for plain water. There is no
need for special corrosion resistant shells; only stainless steel shells need be
used. The primary U.S. manufacturer of AFFF portables is Amerex
Corporation, not Ansul as indicated in the proposal. Ansul does not
manufacture a handheld AFFF portable extinguisher.

(3) Itis not clear whether or not the Factory has existing capability to
manufacture or procure locally the AFFF concentration. It is a central
issue regarding the efficacy of this technology. This will have a substantial
bearing on the economics of the replacement extinguisher.

(4)  As previously indicated, replacement of Halon 1211 portable extinguishers B

with ABC dry chemical is appropriate. For some applications, the use of

AFFF/water portables is also appropriate. I am unable to comment on the

economic analysis, but further evaluation of items (2) and (3) above may

change the cost structure.

(3)  Is the reduction in halon use 250 tonsfyear of agent or 250 tons/year ODP?

Both terms are used, I believe it is 250 tons {agent)/year or approximately

1000 tons (ODP)fyear. Hughes Associates, Inc.
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If you have any questions, please feel free to contact me.
Very truly yours,
Philip J. DiNenno, P.E.
Vice President

PID/edp

Hughes Associates, Inc



THE MONTREAL PROTOCOL: ON
SUBSTANCES THAT DEPLETE THE OZONE LAYER
CHINA ODS PHASE OUT PRQOJECT

Cover Note on Halon Projects: Benxi and Zhuzhou

The two halon phase out project submissions for China, "Fire Extinguisher Production
Conversion from Halon 1211 to ABC Dry Chemical” at Benxi Fire Bquipment Factory (Benxi) and “Fire
Extinguisher Production Conversion from Halen 1211 to ABC Dry Chemical” at Zhuzhou Fire
Equipment Factory (Zhuzhou), are an integral part of China's phase out strategy for this sector. Overall,
China’s sirategy to phase out halons aims to gain acceptance of halon alternatives by: (1} changing macke:
perception; and (2) revising codes and standards that may require halon use while phasing out both the
production of halon as well as its consumption in extinguishers and fixed systems. As noted in the
project proposals, halons' clean agent property and historical quality probiems with dry powder
extinguishants have resulted mn a strong perception in the Chinese market that Halon 1211 is a superior
agent. The gurrent fire protection produet price structure reflects this perception.

Ingre it erating Costs (IG

The Benxi and Zhuzhou projects address both aims of China’s halon phase out strategy. The
projects seek 1o gain marker acceptance of halon substituies by pricing themn competitively while
eliminating halon use in the production of extinguishers. Thus, the incremental cost caleulations include
both the incremental capital costs required to convert the enterprises to production with halon substitutes
as well as requests for four years of I0C based on reduced cash flow which will result from product
pricing required to gain market acceptance of the halon substitute extinguishers. Like the aerosol filling
center projects approved by the Executive Committee for Tianjin and Shanghai, Benxi and Zhuzhou will
need to pass operating savings on to their customers (o give customers sufficient incentive 1o use & non-
ODS product. However, unlike Tianjin and Shanghai where circumstances meant that only a portion of
savings were passed on, halon substitute extinguishers must be priced 5o low that the cash flows of Benxi
and Zhuzhou would actually be reduced as a result of project implementation. In other words, the
incremental capital costs would be insufficient compensation to allow the enterprisas 10 price their halon

substitute products such as to gain market acceptance. Without considering lost profits as IOC, customers
would continue to buy halon.

These two projects request four years of incremental operating cests based on China's Country
Program goal o eliminaie production of Halon 1211 extinguishers by 2000. As halon extinguisher
production is cunailed, we expect that by 1998 halon substitute exiinguishers will bave sufficient market
acceptance to allow for a more favorable price structure. The closure of Halon 1211 productjon facilities

(see Tongxiang project initiative) will, of course, better position Zhejiang, Benxi and Zhuzhou to promote
halon substitutes,

The Zhuzhou and Beaxi projects are similar in scopé and content to the Zhejiang Halon
Extinguisher Conversion project approved initially by the Executive Comminee in Juse 1992, with
supplemental funding approved in March, 1993, The Zhejlang project had econsidered two alternatives
to minimize the cash flow loss that would resule from a straight halon to halen substinute conversion. The
option which was approved for funding by the Executive Committee included increasing production
¢capacity from 150,000 halon units to 250,000 ABC units. The alternative, maimaining existing capacicy
at 150,000 units, was examined, but the additional investment costs estimated for production expansion



were less than estimates of four years of lost profits based on equivalent capacity. The incremental cost
request was, therefore, based on production expansion, The Ministry of Public Security, which is
responsible for oversecing China’s halon phase out program, recognizes thar production expansion, as
a means of compensating halon extinguisher manufactures for reduced cash flows which result from the
need to promote balon substitutes, is not sustainable given the fimited market demand for halon or halon
equivalent fire extinguishers, Thus, for the curzent and for futurs submissions, I0C requests for halon

extinguisher conversion projects in China will be based on reduced cash flows (lost profits), rather than
praduction expansion.

Discounting of [QC

‘Two aspects of World Bank disbursement practice for MLF financed operations have fed to a
request for TOC without discounting future costa: (1) Interest earmed on funds deposited in the Bank's
Ozone Projects Trust Fund are retained by the Bank and credited to the MLF; and (2) Disbursements
for YOC are paid out over time against actual expenditurss, rather than as & lump sum up-front payment.
To minimize the risk of windfall profits accruing to an enterprise, disbursements are made based on actual
production costs and benefits after project completion and are closely related w0 non-ODS production
levels actually achieved. For these reasons, basing grant requests on discounced tosts results in

insufficient funding for future years. Therefore, OC requests in these and fature projects will not be
discounted.

Should consideration of these two polints, corpensation for reduced cash flow {lost profits) as
IOC and non-discounting of 10C, be deferred, we ask that the two China halon project proposais be
considered within the existing eligibility puidelines.
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THE MONTREAL PROTOCOL ON
SUBSTANCES THAT DEPLETE THE OZONE LAYER

COUNTRY India

PROJECT TITLE Conversion of CPC-12 open-type compressor
designs for use of HCFC-22 refrigevant.

SECTOR COVERED Refrigeration and Air Conditioning

Ops CONSUMPTION IN SECTOR 1814 MT of CFC-12 in 1891

PROJECT IMPACUT FPhase out 35 MT CFC-12 (1994}

UNIT ABATEMENT COST 51.09/kg ODS/yvear

PROJECT DURATION 3 YEARS

PROJECT ECONCOMIC LIFE 10 vyears.

TOTAL PROJECT COST Incremental Capital Cost $ 233,500
Incremental Operating Cost s
TOTAL PROJECT COST $ 233,300

?RDPOSEI;} OTF GRANT Uss 240,500

IMPLEMENTING ENTERFPRIZE FREEZEKING INDUSTRIES PVT. LTID., New Delhi

COORDINATING MINISTRY MINISTRY OF ENVIRONMENT AND FORESTS (MOEF}

IMPLEMENTING AGENCY THE WORLD BANK/IDBI

o R T — Ao — S

I PROJECT SUMMARY =mﬁﬂ

This project will phase out (FC-12 consumption by developing HCFC-22
open-type refrigeration compressors at FREERERKING INDUSTRIES PVT. LID. (the
Enterprise). Freezeking, with the assistance of FRICK INDIA LIMITED (a
company originally established in collaboration with Frick Company USA and
a reputed manufacturer of HCFC-22 reciprocating compressors in India), will
redesign FREEZEKING make CFC-12 based compressors for use with HCFC-22.
After HCFC-22 compressor designs ave finalized and tested, the company will
convert its existing CFC-12 compressor producticn line te the production of
HCFC-22 compressord. This preject will result in complete phase out of I
[ CFC~12 compressor production at FreezeXKing Induscriss in a period of three
vears {by 1987).

TECHNICAL ASSESSHMENT: This subproject has been reviewed and supported by
CORG technigal reviewer Dr. L, Kuiipers., His comments are attached.

—__ — "

a3

' A 3% financial agent fec has been added 1o the total project cost in the determination of the proposed

OTF grant.
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PROJECT OBJECTIVES. The objsctive of this project i3 to eliminate the use of
CFC-12 refrigerant in open-type FREEZEKING compressors.

SECTOR BACKGROUMD. India’'s refrjgeration and air-conditioning industry consumed
1814 MT of CQFC-12 in 1331L. This amount will continue to grow unless new
equipment is built for CFC substitutes. In 1996, CFC-12 consumption is expected
to reach 3279 MT for refrigeration and air-conditioning applications.

QOPEN-TYPE COMPRESSORS: Approximately 40% of the total OFC-12 consumption in the
refrigeration and airconditioning sector is consumed in new installations of
open-type compressors and servicing of existing installations in the field.
Being slaw speed and rugged in design, open-type compressors are most popular for
use in refrigeration plants set up in remote areas where there are excessive
power Dbreak-downs, voltage f{luctuations, and other adverse conditions.
Hermetically sealed compressors are ineffective in these areas and it is certain
that people will continue to buy open-type compressors in the future. These
compressors are also being used in package air conditioners and chillers all over
India where reliablity and high performance is required.

Other applications are -
i} Ice~Candy Plants
2} Deep Freezsrs & Walk-In Coclers
3} Transport {(Buses, Trucks, Trains & Ships)
4} Low Temperarurs Applications {menthol crystalization plants,
plate freezers,etc.}

5} Other AC & R units in Commercial and Industrial sectors.
NOTE: &A1l use CPFC-12 Refrigerant

ENTERPRISE BACKGROUND. Freezeking Industries is located in New Delhi {India).
It is a Private Limited company and employs 140 people.

Sales for 1991-92 were Hs. 8.1 million {US & 257,142}
Sales for 1992-8%3 were Rs. 10.5 million {(US $ 333,333}
Sales for 19%3-924 were Rg. 13.0 million (US $ 412,698)

FreezeKing has projected to reach a total sales turn-over of Rs., 52 million (USS
1.65 million} by the year 1993, In the year 1993-9%94, approximately 35 MT of
CFC-12 was consumed in new plants using open-type FreezeKing compressors only.

FreezeKing is the leading manufacturer cf cpen-type compressors in Indig for a
wide range of capacitiss. It was incorporated in the vear 1%66 and has been
producing slow speed open-Lype compressors that use CFC-12 as refrigerant. These
compressors have ¢apacities ranging from 1/4 HP to 20 HP, 3All of itg sales are
to the domestig marker. The compressors sold are used for commercial as wall as
industrial air-conditioning and refrigeration systems,

The production capacity of the manufacturing plant in Delhi is 5,000 compressors
per year. Yearly production was as follows:

Production in veay 19%1-92 wasg about 700 compressors
Producticn in year 193%2-93 was about 720 compressors
Produtticon in vear 19%9%3-%4 was about 350 comprassors

The existing technology being used by Freezeking in production of its compressors
has been developed by its own in-house Research & Development unit. It has its
own foundry to provide it with good graded castings. The company is completely
self-contained and manufactures all components under one roof.
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FreezeKing is also taking up manufacturing of condensing units and custom
designed refrigeration systems to promote its sales and diversify its products.
Being a pioneer in manufaciuring open-type compressors, FreezeKing is backed by
the valuable experience of its staff, engineers, and workers. The management
team of the company is highly qualified to tackle both engineering as well as
managerial challanges.

PROJECT DESCRIPTICH. This project will be carried ocut in 3 years. The existing
11 models of open-type CFC-12 compressors will be redesigned by Freezking to
produce -6 models ©f open-Type RBOFC-22 compressors to cover the same capacity
range.

During the first 2 vyears, engineering design, manufacturing development
redesigning and prototyping of HCFC-22 compressors will be carried out by
Freezeking. FEarlier efforts were made to collaborate with a foreign manufacturer
of HCOPC-22 compressors, however, being a small scale unit, the company was unable
to negotiate successZully.

FreezeKing has chosen Frick India as it is has offersd an attractive packags for
rechnical assistance to the ¢ompany. Frick India has been a subsidary of Frick
Company USA for nearly 25 years during which time the entire technology of
manufacturing HCUFC-22 compressors was transferred to them. Today, Frick India
is a reputed manufacturer of HCFC-22 compressors in India with 30 vears of
technical expertise, fully capable of providing the nswest technology and
reliable technical assistance Lo FreezeKing. As per their cifer, Frick Indis
would provide:

{1) HCFC-22 Compressor Technology

{2) Assistance for building production and inspection svstem

{3} Assistance for vendor development

Further, the first 2 vyears of the project will include developing:

{a) jigs & fixtures,

{b) special purpose tooling,
(c} pattsarng & dies,

{d] new testing sguipment, and

{e) complete ;esting of the prototype compressors for best performance
and efficiency.

in the ird vear, the existing compressor production line will be redesigned to
produce the new HCFC-2Z compressors. This will include:

{a) vendor development and customer assistance {serviced,
{(b) rearrangement and implementaticn of new technology,

(e} equipment modification,

{d) training and

{e} resetting of the production system for efficient output.

puring the 3rd vyear, production of HCFC-22 compressors will begin at 20%
capacity. After completion of the project, the company will fully convert its
producticon line to manufacture HCFC-22 compressors.

JUSTIFICATION FOR ALTERNATIVE TECHNOLOGY SELECTION. FreezeKing would like to
convert thelr open-type CFC-12 compressors te HCFC-22 compressors because:

{1) this gas is being manufactured in India and is available locally in most
refrigeracion retail stores: and

{2} the overall design of the compressor using HCFC-22 is simple and is the
most suitable proven technology for Indian conditions,
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Also FreezeKing feels that this will be the-most sconomical way to convert from
the existing CFC-12 compressor production to HCFC-22 compressors. The entire
conversion process will take only 3 years since:

{a) India is using HCPC-22 as refrigerant in air conditioning, Operation and
maintenance technology is available throughout India.

{b} The tachnology to manufacture HCFC-22 compressors is closest to the

exigting CFC-12 technology, and therefore, will incur minimum  incremental
capital costs.

(o} Frick India will incorporate the newest technolegy in the technology
transfer package to Freezeking.

PROJECT COST

Incremental Capital Cost § 233,500
{w/10% Contingency:}

Incremental Operating Cost Nil
Total Project Cost $ 233,500

{Bofer to Annex A}

BENEFITS: 'There are no operating cost benefits from the project
LOCAL OWNERSHIP FRACTION: 100% Indian

UNIT ABATEMENT COST: US $1.03/kg ODS/yeaxr

FINANCIAL AND BCONOMIC ANALYSIS

Financial Rate of Return (FRR)

The project involves one-time capital costs followed by nil recurring
operating costs (No savings/cash inflows involved). Since the project involves
only cash cutflows, hence FRR for the project is undefined.

Eoconomic Interpal Rate of Return {ERR):

The project involves one-time capital costs followed by nil recurring
oparating costs (No savings/cash inflows involved). Hence ERR is undefined.

FINANCING PLAN. Total project cost is to be met fully by the OTF grant amount.

PROJECT IMPLEMENTATION.

MENAGEMENT - This project will be carried out at FreezeKing Industries (the
Enterprise) . Frick India Limited will provide technical assistance to FreezeKing
during project execution.

PROJECT IMPLEMENTATION SCHEDULE: See Annexure B
REQUIRED REGULATORY ACTION

Request to Government of India to wailve taxes and duties since these are
rransfer payments and not the economic costs.

RESULTS {(QUTIRUT) :



5.
Direct Project Impact

This proiect will completely phase out the manufacture of CFC-12 open-type
compressors at FreezeKing Industries by converting the present production line
ro a HCPFC-22 compressor production line. The conversion will take a total of 3
vears to successfully implement the new changes. This preject will remove 150
Metric Tons of CPC-12 use in new FreezeKing compressors during the first vear

after completion of Project. (Calculated considering project completion in June
19877 .

Indirect Project Impbact
This proiect will have a strong indirect impact such as:

al New technology will becoms avaliable in India which will eventually
eliminate production and use of CFC-12 opeEn-type COMPpreasscrs.

b} Since FreezeKing offers free technical assistance in setting up new
systems and modifying old systems to its customers, it will

encourage the use of HCFC-22 systems and help eliminate ODS use all
over India in the shortest time span.

ENVIRONMENTAL IMPACT. This project will not result in any additional emiggions,
affivents or waste. It will meet all applicable Indian Government‘s
environmental, health and safety regulaticns.

CHANGES IN PROJECT SCOPE FOLLOWING PREIOUS REVIEW

The project schedule was been modified to reflect completion in 3 years
rather than 4 vyvears. Incremental Operating Costs were determined to be
negligible. The project impact and unit abatement costs wersz based on the current

ugage of ODS by the enterprise (35 MT per vear) rather than on a projection of
a usage which included servicing reguirements.



-6 -

Freezeking
PROJECT COST SUMMARY

ANNEXURE A

CAPITAL {OSTSE U8 § He.
Technology Transfer Fee 18,095 1,200,000
for Frick India Limited

~HCFC-22 compressor technology

-Asgistance in production, QC

and Vendor development
Engineering Design, Uevelopment, 62,412 1,966,000
Implementation & Customer Service
Compresscr Teat Equipment 15,713 494,878

Calorimeter Test Boguip. 10,478

Compressor idle running 2,351

Testing Beds

UltraSonic Flaw betector 2.888
Dynamic Balancing Machine 5,556 175,000
Daburring and Pinishing Machine 5,990 188, 7060
Heaguring Instruments for 17,110 534,961
Tool-Room &k PFroduction-Line
Dies, Patterns, Jigs, Fixtures & 62,736 1,976,817
Tools
Prototype Trials 4,603 144,930

«No. of models requiring

testing 5

-No. of trials/model 3

~Avg. Material cost 8,055
SUR-TOTAL 212,238 6,685,446
Contingency (10%} 21,265 669,604
INCREMENTAL CAPITAL COSTS 233,500 7,358,250
IRCREMENTAL OPERATING Nil Nil
costs Y
TOTAL PROJECT cosT ¥ 233,500 7,355,250

i See aAnnexure C for details.

¥ Iuties and taxes have been excluded from all project costs.



ANNEXURE B

PROJECT IMPLEMENTATION SCHEDULE
TOTAL DURATION : 3 vears

PROJECT START : 3xrd Quarter, 18584

FROM TO
Technology Transfer 3Q-94 2Q-5%5
Develop Patterns & Dies 4Q- 94 4Q-95
Procurement 1Q-85 40~ 95
Consnru;bion of Test Equipment 40-9% 298
Build & Test Prototypes 10~ %6 AQ~ 96
Modify Inspecticn System 40~ 96 10-87
vendor Development 30~-96 2Q-~-97
Modify Production Facility 1Q-97 20-97

(to permit 30% production)

Achieve 100% production 0-87 20-98




ANNEXURE C

INCREMENTAL OPERATING COST

There will bs no increase in material cost for manufacture of HCFC-22
compressors ag compared to existing CFC-12 compressors. Also, FreezeKing is only
in the business of manufacturing compressors, and there is no direct incremental
oparating cost occuring due to cost of chemicals. However, our customer will
incur an additional expense for the HCFC-22 needed to charge and service their
HOF(-22 COmMpressors. The quantity of refrigerant charged wvaries widely in
different applications. For example, a 7.5 TR compact packaged airconditionar
with air cooled condensor requires 15 kgs of CFC-12. On the other hand, if the
same compressor is used in an ice-vandy plant, thermal storage system, the charge
of CFC-12 goes upte 40 kgs. Therefore, it is difficult to predict as to what

extent cur customer will incur an additional expense due to switching over of
refrigerant.

For instance, looking at the density of CFC-132 and HCFC-22, it ¢an be noted
that the latter is lighter in weilght. Calculations are as under:

CFC-12 Lig. at 103 deg F

78.06 lbs/cou.ft; Price: USS 4.6%/kg

#

HCFC-22 Lig. at 1085 deg F 70.4 lbs/cu. ft; Price: USS 5.78/ky

Avg. increase in price at current mkt. rate {(excluding taxes & duties) will be
Uss18.7/cu. ft to charge HCFC-22 in place of CPC-12.

Avg., increase due to the above = US § 0.53/kyg

Based on the above calculations, it is seen as under:
For a 7.5 TR Compressor:

Application: Package AC

Increase in refrigerant cost
due to conversion

15 kg * USS 0.53/kg = US § 7.95
Applicatien: Ice-candy plant

Incresase in refrigerant cost
due to conversion

#

40 kg * USS 0.53/kg = US § 21.2

As dndicated, there is an incremental cost involved, however, it is not
possible to calculate the actual increase in cost due to wide variations in
applications. Further, since the incremental operating cest is not being incured
by FreezeKing directly, it has besn treated ag nil. We suggest that our customer
gshould somehow be compensated for this increase.

¢wpilnaimehifreezek 6/7/94
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Recommendation Freezeking

1 can support the project proposal for Freezeking in its 1 June 1994 form.

Sincerei}&

P.s.

Corrections:
First page: Dr. L.JM. Kuijpers, or Dr L. Kuijpers
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refrigernat ..refrigerant, and throughtout India (5/6th line)

page 1



: eLess9d 16:59 31AB~4EGES7-UNER - 1 202 477 752 R. %07 ooz

India
REVIEW OF A HCFC-22 CONVERSION PROJECT
Manafacture of HCFC-22 Compressors at Freezeking Ind. Ltd
Project Proposal bry The World Bank, May 1994

RTU-UNWB-LK-94228 -1k
Seape
The project undaer review covern the two phases of the conversion of CFC-12 cpan compressars fo
MCEC.22, the transfer of the technology involved, the development of in-hiouse technoiogy, the
construction of some pew lsborgtory faciiies, tha testing of HCFC.22 compressars and full
conversion (o production,

Technology

The MCFC-22 technology salodtad I8 8 proven technology, and IS prefarrad by other
manufacturers in this field. HCFC-22 is a transitions! refrigerant. For a cenain part of the
preduction there would be a nontransitional refrigerant, L.e. HFC-134a. Howavar, its use is
not rocommanded for medium and low tomperature eauipment as manufactured by
Froezoking. Thaerefors the selection of HCFC-22 is the gppropriate one.

The proposed technology ransfer agraement is shortly described,. it can be assumed that
it will cavar ail necassary itemns. Howaever, it 18 ot ¢lear whather Frick as the tachnology
partner will transfer newasttachnalogy to Fregzeking (market potential of Frick versus
Frapzeking in india is not explained), '‘Where it concams open comprassors such
tachnology should ba transferrad that minimizes refrigerant Isakage 10 the amblant; this is
nat mada claar,

Other tachnologiss than HOFC-22 ware net considerad and thare is no reasan for it

Envirommental impact

The refrigerant proposad has a remaining OOP and GWPR., Howaver, non-QDP and non
GWHE solutions are not available for these purposaes. Heaith and safety impacts are
minimized. Whathar the environmental impact is minimizad Is not ciear (sae abova).
Namaely, the leskage of HCFC-Z2 in tha new type of compressors should also be
minimizad; whather this i3 toverad in the technoicgy trensfer agreemant is not made ciear.

Project costs

The majority of the cost compononis sre assential for the conversion, None of the
coMmponents are expectad ta he prosent befora the conversion.

Thara Is ore Kom that is not clear, which concemns "Enginearing design, develepment,
implemantatian and custcmer servica”. This ftem cannot ba found in the project
descriptiont.  Does it comprisa aclivities that are not covergd by the Frick troanster
agregmant, or is it extansion of staff In the deveiopment and imptementation phase ?

The lavel of tha invastments propasad is moderats and acseptabls,

Recommendations ) “
Tha project is appraved,

Bindhoven, 54 08 01
Kuijpers, LM
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Appendix (Freexsking)

Inddia - .
Manufacture of HCFC-22 Compressors at Freezeking Ind. Litd
Further knformation by The World Bank, 30 Avgust 1933

RTU-UNWE-LE~93228 «Ik

Scepe

THO project under raview covers the two phases of the canversion of CFC-12 ppen comprassors
1o HCFC22, the Uunsfer of 010 tachnology involved, the devalopment of in-frouse technology, the
conatruction of some nbw laboratary facilities, the sasting of HOPGC-22 compressors and tull
conversion ta production,

Tne first phase is in agreement with the phesad approach racommended by the OORG; the
second phage can be requested glnea HCFC-22 tachnology is @ tochnoiogy that is commercially
proven ginca & Jarge numbar of years,

RBecommendation

The original review mentioned that Frick india should transier sn "atiractiva package® for tachnical
assiztance to Freazeking. Thera ehould be & gusmntes that Frick tanafers new technology to
Freezaking: as to this there naed O be some guarantaes. Friek has sbiained HOFC-22
technolagy during an assecistion of neary 25 years with Frck USA <which couperation has
coasad ot a certain moments,

Further irforrmation given 30 August 1953 mentions that Frick india manufactures HOFC-22 in a
different mnge than Freexelking wili do, This again leaves the quostion opon whather Frick india
fras the fechnology available from Fock Go for transfernring ihe up 1o date designs snd
manutacturing technology of the smalfer capatily rangs compressor 1o Frpozeking.

The original projact propasal mentlans the conversion frofn CFC-42 o HCFE-22 open
compressors, without mentioning any specific data with ragard to the electric drives, Data on

;vhamar or nat theae are baught outalde, adapted for HCFC-22 starting etc. must be incorporated
1t the proposal.

Data given 30 august 1953 mention that motors ere bought outside. This takes away the lafter
concem.

Tha project is now supported under the condition that thore Is a guarantea that Frick India

has upto-date technology available for mamufacturing the smatl espacity HOPC-22
COMPERSEOr

range,

Einahoven, # Septomber 1993
Kuijpers, L.J.M. {CORG)
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COUNTRY: Republic of indonesia

PROJECT TITLE: Elimination of CFC-11 in the manufacture of flexibie
polyurethane foam (slabstork)

SECTOR COVERED: Non-insulating Foams

ODS USE IN SECTOR: Approximately 1,215 MT of CFC-11 and CFC-12 in all foam-

blowing applications in 1993 (1,215 ODP-weighted MT). Of
this, about 1,000 MT of CFCs is consumed in the non-
insutating foam industry.

PROJECT IMPACT: Phassout of 100 MT of CFC-11 {100 ODP-weighted MT)

PROJECT DURATION: 1 year

PROJECT ECONOMIC LIFE: 10 years

TOTAL PROJECT COST: 0DS Reduction investment Costs: 18§ 535,000
incremental Operating Cost/{Savings): US${215,000)
Total Project Costs: US$ 320,000

COST EFFECTIVENESS: US50.11/0DP-weighted kg of O0S phased out

PROPOSED OTF FINANCING:' US$379,000 as grant

IMPLEMENTING ENTERPRISE: P.T. Erangga Trimanunggal Kusumah

COORDINATING MINISTRY: Indonesian Ministry of the Environment (LH)
PRéJEC}' SUMMARY

This project will phiaseout 100 MT of CFG-11 consumption in the production of flexible
polyurethane foam (slabstock and molded) at PT Erlangga Trimanunggal Kusurnah by converting
two continuous foam production lines to methylene chloride combinad with increased water levels
{for slabstock) and water-blown systems {for molded). The resulting additional process heat that
is generated. particularly in production of low density siabstock foams, wili ba removed by a
vacuum cooling system. The enterprise will use support from an international foam process

specialist to convert the foam formulation and to train personne! in the safe handiing of methylene
chioride.

TECHNICAL ASSESSMENT

Comments made by the OORG technical reviewer (Dr. Michae! Jeffs} during a preliminary
review on Jdanuary 6, 1994 on the assumptions used for caiculating operating costs and costs
associated with trial production runs have been reflected in this version of the project proposal

"includes 15 percent contingency and 3 percant financial agent fee.

.-



PROJECT OBJECTIVE

Tha objective of this project is 10 phasecut the use of CFCs in the manufaciure of flexible
polyurethanes foam {(slabstock and moided) at PT Erlangga Trimanunggal Kusumah (hereafter referred
to in this investment project proposal as "Erangga’).

SECTOR BACKGROUND

The indonesian non-insulating foam sector consists of approximately 36 large and medium-
sized marnufacturers, mainly concentrated on Java, and about two hundred small manufacturers,
scattered over the other islands of the Republic. For the purposes of this project. large companies
are defined as those using continuous foaming processes and having an OD8 consumption of more
than 50 MT. Among the large companies, 8 are producers of extruded polystyrene {(EPS) and
polyethylene (EPE) foarn, 12 are flexible polyurethane foam (PUF) manufacturers (continuous
process), and 2 are miscellaneous PUF manufacturers. In 19893, total consumption of CFC-11 and
CFC-12 at these companies is estimatad to be approximately 800 MT. Assumirg that the smaller
companies account for about 20 percent of the total consumption of pzons-depleting substances
{ODS}, total ODS consumption in all non-insulating end uses is estimated to be close to 1.000 MT.
insulating end uses such as appliance insulation are expecied {0 account for approximately 200 MT of

CFCs. Cverall consumption in the foam-blowing sector is therefore estimated to be approximately
1,200 ODP MT.

As articulated in the Republic of Indenesia’s draft Country Program, the Indonesian State
Ministry of Environment {LH) intends to achieve a phaseout of CFC use in the foam sector by 1997,
provided that sufficient financing is available from the Multitateral Fund. Major challenges to this goat
include the targe amount of small users int the sector and the lack ot availability of mature
technologies for certain foam-blowing applications.

ENTERPRISE BACKGROLIND

Erlangga Trimanunggal Kusumah was established in 1975. The company is a fully licensed,
100 percent Indonasian-ownad enterprise with its head office and factory located in Bandung, West

Java. The company produces approximately 2,000 MT of flexible slabstock polyurethane foam and
110 MT of flexible polyurathans foam per year,

The slabstock oparation has two continuous production lines. One of the lines uses a high
pressure Hennecke foaming unit while the other uses a jow pressure Vertimax unit. The Hennecke
un is used for foams with densities ranging from 10 to 18 kg/m3 and the Vertimax for foams with
denstties ranging from 10 to 30 kg/m3. The Hennecke unit is customized for production of controlted
cell foams for the shoe industry. Erfangga makes approximately 15 major types of foams with

densities ranging from 10 to 30 kg/m3. About half of Erlangga's foams are what it classifies as
medium 10 high density (i.e., above 20 kg/m3).

The moided operation uses a low pressure Canon C-30. The machine was purchased in 1989
and is used for producing foams for furniture and motorcycle seats. The company also produces
about 200 MT per year of rebond foam, a recycied product made from foam scrap. This product is
used for seats for cenain public vehicles and for foam mattresses.

Overall, the company has experienced significant growth in demand for foam in recent years.
In 1981, the company’s output increased by approximately 30 percent over 1990. In 1982, production

2.



increased by 15 parcent over 1891, The company is anticipating 10 to 15 percent growth for the

toreseeable future. in 1993, the company used approximatety 100 MT of CFC-11 {80% in slabstock
and 20% in molded).

PROJECT DESCRIPTION

Eriangga will corven both its slabstock and molded feam-blowing operations from CFC-11 to
non-CFC allernatives.

Methylene chioride has been identified as the preferred replacement for CFC-11 in slabstock
foam-blowing operations, The technology is commercially available, Its use will require some
muodifications to Erlangga’s high pressure Hennecke and low pressure Vertimax production lines in
conjunction with safety related modifications in the production environment. Methylene chioride alone
is not a sufficient replacement for CFC-11 currently used to produce the very low density foams that
are common in Indonesia. Use of methylene chloride alone results in scorching that has an
unacceptable adverse effact on the foam quality and, furthermore, constitutes a fire risk to workers,
The corwersion to methylene chioride will therefore be supplemented with a vacuum cooling system
that will remove additional process heat that is generated. Vacuum cooling will also permit a
reduction in the use of methylene chioride and a partial substitution to water-blown formulations,

Maodifications needed to implement the use of methylene chioride and water as the blowing
agents include:

. Increase in process ventilation for both production lines
. Procurement of fire and safety equipment

. installation of vacuum cooling equiprment, and

. Reformulation.

The company will also convert its molding line to water blown foams, However, the low
pressure molding system is not capable of handling the related higher viscosities resulting in the need

to convert to high pressure equipment. The current low pressure machine (Cannon C-30) will
therefore be replaced by a high pressure unit.

The project budget includes an internationat foams process expert to assist Erlangga in
making the necessary formulation adjustments and to provide the necessary safety training. The
technology selected for this project is not licensed and the process specialist will ensure that effective
transfer of the technology to Erlangga occurs. Because Erdangga’s quality requirements for its
slabstock foam products are guite high, it will experience a slight increase in scrappage costs after
converting to methylene chloride and increased water levels during the first two years. The estimated

project budget accounts for the incremental costs associated with slightly increased scrappage during
this period.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNGLOGY

There are numerous technologies to repiace the use of CFCs in flaxible foam. Methylene
chioride constitutes the most economic selution. ' With the implerneritation of adequate safeguard,
methylene chloride can also resuit in an environmentafly acceptable solution. Methyiene chioride
alone. however, is not appropriate for manufacturing foams with very low densities {i.e., those foams
with densities below about 20 kg/m3). After fearning about the results of trial runs using methylene
chloride to repiace CFC-11 at P.T. Foamindo (another Indonesian company making slabstock flexible

3.



polyurethane foam that has already had a project approved by the Multilateral Fund), the management

of Erlangya decided to opt for the use of methylene chioride along with increased water levels and
vacuum cooling to replace its use of CFC-11.

For the moided line, Erlangga has decided 1o swifch 1o modified chemistry, resulting in water-
blown foam for molded foam produstion.

The combination of these technologies will allow replacement of CFCs in a cost effective way,
witheut unacceptable tosses in performance and processing. A pre-condition is, however, a well
planned reformulation program to inplement adjustmants in the amount of blowing agent as well as in
the amount and type of catalysts,

Also, work place concentrations of methylene chioride have to be limited to acceptable
industrial hygienic standards. Msthylene chiotide is a highly volatile chlorinated substance with a
relatively low acute toxicity. The volatility can trigger high concentrations in the air. The substance is
classified by both the US, Environmental Protection Agency {(USEPA) and the intemational Agency for
Ressarch on Cancer {(IARC) as a probable human carcinogen. The U.S. Occupationa! Satety and
HMealth Administration has set an 8 hour time weighted average (TWA) level of 500 ppm for methylene
chioride. Carefut handling is therefore required to avoid over exposurs. Examples of safety measures
typleally needed include: proper encapsulation of the production units that use methylene chioride,
ventiiation of production and storage areas, training of personnal in handling of the substance, and
industrial hygienic monitoring.

PROJECT COSTS

As described betow, and detailed in the relevant annexes, the total project cost (investment

costs and recurring operating costs) over the first 4 years of the project is US$320,000. This project
will not provide Erlangga with any incremental revenues.

investment Costs of US$535,000 are detailed in Annex A

Net incremental Operating Savings of US$215,000 are equal to the net present value of the
first four years of incremental operating costs minus offsetting benefits. Operating costs reflect
expectad growth in demand for CFCs of 10 parcent per year, a CFC-11 price of 5,000 rupiah per
kitogram (LIS$2.50), a methylene chioride price of 1,500 rupiah per kilogram (US$0.75), and a slightly
increased scrappage rate for slabstock foam over the first two years of tha project. Given a ten
percent discount rate, the netl present value of the incremental operating costs minus the offsetting
savings over the first four years of the project results in a net savings of US$215,000. A more detailed

breakdown of the operating costs and the assumptions used for each year of the project are provided
in Annex B.

Cther Costs. A 15% contingency {US$48,000) was also included to ensure adequate funding
of project costs following project appraisal. An additional US$11,000 (3%) was added to the grant
request to cover the fee for services of the financial institution (FT that will appraise the projects and
oversee procurement, disbursement and audits,

Requested Funding. The proposed OTF grant for Erlangga is US$379,000 and was calculated
as follows: tha present vaiue of the net incremental operating savings over the first four years of the
project were subtracted from the total investment costs. The resulting total project cost was muitiplied
by the percertage of Indonesian ownership (100 percent). This figure was increased by a 15 percent




cantingency to yield the grant amount. Finally, this figure was increased by 3 percent to account for
the financiat institution fes.

UNIT ABATEMENT COST (UAC)

As derived in Annex C, the UAC calculated over the ten year life of the project is US$0.11 per
ODP-weighted kg of CFG-11 phased out. This number is derived from the incremeantal annualized
capital costs of US$87,000, the net annualized incremental operating savings of US$68,000
{annualized over the first four years because operating costs and savings vary ysar to year) and
average annual savings of approximately 175.3 ODP-weighted MT of CFC-11 assuming a 10 percent

annual growth rate in demand for CFC-11, Because the UAC is low, the project is extremely cost
effective.

REQUIRED REGULATORY ACTIONS

Al present, the Government of indonesia levies varying duties on imported eguipment.
Because duties and taxes are considered transfer payments betwesn organizations rather than true
econormic casts, the Multilateral Fund does not consider such costs as incremental.  Mence, in order
to reduce the total costs incurred by Erlangga, it is recommended that the Indonesian government
waive the import duty for all equipment supplied for this project.

RESULTS

This project will eliminate the use of at least 100 MT of CFC-11 in the first year of

implementation, Market and company growth indicates that this may increase by 10% annually in
subsequent years.

SCHEDULE

I TASK Qat Q2 Q3 Q4

Finalize specilications, XXXX
tenders, review bids, select
equipmant

Site preparation KHAXX

Equipment arrival X

Instaliation of equipment KX

Start-up, trials with high XX
prassure {molded) and
methylene chloride
(stabstock), and training

Follow up visit fram A
iternational foams expert




ANNEX A
Capital Costs (US8)

Siabstock

Process ventilation
- for Hennecke machine 66,400

{based on 304 ft of $100/ft piping, plus 2 exhaust fans
at $5,0600 each, plus encapsulation of cutting area at
$20,000, plus transportation and installation at $6,000.)

- for curing area 10,000
- for Vertimax machine 44,600
Fire safety

- water lancing system 10,000
. sprinkler/piping/pumps 40,000
. pump shelter 2,000
- small pontable dry chericat fire extinguishers 3,000

Cceupational safety equipment
« respirators (8} 1,200
- vapor tester for MeCl 2,000

Yacuum cooling
- {based on 40 M2 and $4,00G per m2 and 15,000 175,000
for construction and instaliation, Only one set of

equipment is neaded because only one production line
is run at a time)

Trial Material (15 minutes*15 foam types*$450/minute) 101,250
75% cost recovery {75,940}
Molded

High pressure molded foam production unit 120,000
Freight, installation 20,000
Value of existing low pressws equipment (tanks, pipes) {10,000)
Trail materials 5,000
Both

International process specialist (2 trips) 20,000

(includes training, trials, and set up)

TOTAL CAPITAL COSTS {LISS) 535,000



ANNEX B

Net Incremental Operating Costs/Savings

Assumpticns:

- 15 percent growth in demand
~ loss in product yield is 3% in first year, Assuming a typical learning curve, company halves this loss
in next year. In first year loss is computed as follows: 2000 tons * $3.5/kg * 3 percent * 1.1
- ¢ost of amine catalyst US$3.75/kg, company uses 0.5 MTjyear in first year of conversion
-- cost of tin catalyst US33 per year, company uses 1 MT/vear in first year of conversion

- cost of CFC-11 is US$2.50/kg.

-- cost of increased methylena chioride formulation is US$0.75/kyg

-- substitution ratio of methylene chloride for CFC-11 is 85%
-- baseline cost of malded formulation s $2.75/kg

- post-project cost of molded formulation is $3.15/ky

-- ratio of slabstock 1o molded output remains 80:20

7

o
COST ITEM 1984 1995 1986 1997
Baseling
CFC-11 costs 275,000 302,500 332,750 366,025
Molded formulation 332,750 366,025 402,628 442 890
Post-Project
Methylene chioride/water 70,125 77,138 84, 851 93,336
Catalysts 4,875 5,363 5,699 6,489
Elactricity for cooling 5,000 5,000 5,000 5,000
Reduced product yield 231,000 127,080 0 0
New molded formulation 382,663 420,929 463,022 509,324 i
| Net Incremental Operating 85,913 {33,046) (176,606 {194,7686)
Costs/{Savings)
!I NPV @ 10 percent (4 years) {220,000) l



ANNEX C
Unit Abatement Cost

ODS Savings

0DP of CFC-11 1.0
Annual growth in CFC-11 demand 10 parcent
Use of CFC-11 in 1883 100 MT
Economic Life of Project 10 years
Average Annual ODS Phased Out i75.3 MT

Incremental Capital Costs

Total investment costs 535,000
Annualized incremental capital costs 87,000
Net Annualized Incremental Operating Savings 68,000
UAC ($/kg ODP phase out) 0.11

-8-



The project inveolves the phameout of CPC 11 in the production of
flexible polyurethane slabstock and moulded foams by tha
implementation of methylene chloride-based technology assisted
by vacuunm technology and by water blown technology respactively.
Both are sound, wall proven technologies and appropriate to the
respective preoduction processes. The provision of a process
zxpﬁm: to assist in formulation adjustment (and safety training)
3 notad.

ENVIRONNENTAL INEACT

The key issus is to ensure the thoroughness of training on safety
issues and to monitor methylene chloride levels during
compigsioning and reqularly during subsequent production. It is
recommanded that the strietest international etandards are
compiled with — which are morae stringent than those designated
by the US EPA.

RROIRCT CORTR

The project capital costs are considered to be appropriate with
high smphasis on health and gafety aspscts. The high pressure
dispeanser for moulded foam production is necassary because of the
higher viscosity components which recult when CPC 11 is removed.

The reviewer is in agreement with the operating costs
determination.

IMPLEMENTATION TIMEFRAKH

This appropriate provided squipment can be dsliverad within three
months of placing orders - 15 this feasible ?

The project is approved as proposed.
The comments on safety and health should be followed.

QORG Tachnical Reviewer : Dr. M. Jaffa (MD 152)

@ o : 6/8/894



COUNTRY:

PROJECT TITLE:

SECTOR COVERED:

O0DS USE IN SECTOR:

PROJECT IMPACT:
PROJECT DURATION:
PROJECT ECONOMIC LIFE:

TOTAL PROJECT COST:

COST EFFECTIVENESS:
PROPOSED OTF FINANCING:'
IMPLEMENTING ENTERPRISE:

COOHDINATING MINISTRY:

Republic of indonesia

Elirmination of CFC-11 in the manufactura of flexible
polyurethane foam {slabstock)

Foam-Blowing

Approximately 1,215 MT of GFC-11 and CFC-12 in all foam-
biowing applications in 1993 (1,215 ODP-weighted MT). Of
this, about 200 MT of CFCs is consumed by small users in the
non-insulating foam industry.

Phaseout of 120 MT of CFC-11 (120 ODP-weighted MT)

1 year

10 years

QDS Reduction Investment Costs: Uss 351,000
Incremental Operating Cost/(Savings): LSS{151,000)
Totat Project Costs: LSS 200,000

US${0.05)/ODP-weighted kg of ODS phased owt
US%237,500 as grant
P.T. Royal Abadi Sejahtera

Indanesian Ministry of the Ervironment (LH)

methylene chloride,

PROJECT SUMMARY

This project will phaseout 120 MT of CFC-11 consumption in the production of fiexible
polyurethane foam (slabstock) at PT Roysal Abadi Sejahtera by converting foam-biowing agent from
CFC-11 to methylene chioride combined with increased water levels. To eliminate scorching
dunng production of low density foams, the additional process heat that is generated will be
removed by a vacuum cooling system. The enterprise will use support from an international foam
process specialist 10 convert the foam formulation and to train personnei in the safe handling of

TECHNICAL ASSESSMENT

Comments made by the QORG technicat reviewer (Dr. Michael Jeffs) during a preliminary
review on January 8, 1894 on the assumptions used for calculating operating costs and costs
associated with trial production runs have been reflected in this version of the project proposal.

Vincludes 15 percent cortingency and 3 percent financial agent fee.
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PROJECT OBJECTIVE

The objective of this project is to phaseout the use of CFCs in the manufacture of flexible
polyurethane foam (slabstock) at PT Royal Abadi Sejahtera (hereafter referred to in this investment
project proposal as "Royal").

SECTOR BACKGROUND

The indonesian non-insulating foam sector consists of approximately 36 large and medium-
sized manufacturers, mainly concentrated on Java, and about two hundred small manufacturers,
scattered over the other islands of the Republic. For the purposes of this project, large companies
are defined as those using continuous foaming processes and having an OPS consumption of more
than 50 MT. Among the large companies, 6 are producers of extruded polystyrene (EPS) and
polyethylene (EPE) foam, 12 are flexible polyurethane foam (PUF) manufacturers (continuous
process), and 2 are miscellaneous PUF manufacturers. In 1993, total consumption of CFC-11 and
CFC-12 at these companies is estimated to be approximately 800 MT. Assuming that the smaller
companies account for about 20 percent of the total consumption of ozone-depleting substances
(ODS), total ODS consumption in all non-insulating end uses is estimated to be close to 1,000 MT.
Insulating end uses such as appliance insulation are expected to account for approximately 200 MT of

CFCs. Overali consumption in the foam-blowing sector is therefore estimated to be approximately
1,200 ODP MT.

As articulated in the Republic of indonesia's draft Country Program, the indonesian State
Ministry of Environment (LH) intends to achieve a phaseout of CFC use in the foam sector by 1997,
provided that sufficient financing is available from the Multilateral Fund. Major challenges to this goal
include the large amount of small users in the sector and the lack of availability of mature
technologies for cerntain foam-blowing applications.

ENTERPRISE BACKGROUND

Royal Abadi Sejahtera was first established in 1980 as P.T. Surya Agung. The enterprise was
renamed in 1988 to its current name. The company is a fully licensed, 100 percent Indonestan-owned
enterprise with its head office, main factory, and branch office iocated in Bandung, West Java. The
company produces approximately 2,200 MT of flexibie slabstock polyurethane foam per year on a
continuous production line. This line is runt using a Canon Viking maxfoam low pressure unit. Royal
makes approximately 16 major types of foams with densities ranging from 8 kg/m3 to 40 kg/m3.
About half of Royal's foams are what it classifies as medium to high density (i.e.. above 20 kg/m3).

The company aiso has a batch foam-production unit. Part of Royal's foam is utilized directly
on-site in the production of mattresses for spring beds. The company manufactures approximately
36,000 beds per year. The company has experienced significant growth in demand for foam in recent
years. In 1991, 1992, and 1993, the company's output has increased by approximately 20 percent per.
year. This has resulted in a growth in the company's annual consumption of CFC-11. In 1992, for

example, the company used almost 100 MT of CFC-11 while in 1993, consumption had increased to
120 MT of CFC-11.



PROJECT DESCRIPTION

Methylene chioride has been identified as the preferred replacement for CFC-11 in slabstock
foam-blowing operations.  The technoiogy is commercially available. s use will require some
modifications to Royal's low pressure maxioam line in conjunction with sately related modifications in
the production environment. Methyiene chioride alone is not a sufficient replacement for CFC-11
currently used to produce the very low density foams that are common in indonesia. Use of
methylene chioride alone resuits in scorching that has an unacceptable adverse affect on the foam
quality and, furthermore, constitutes a fire risk to workers. The conversion to methylene chloride will
therefore be supplemented with a vacuum cooling system that will remove additional process heat that
is generated. Vacuum cooling will also permit a reduction in the use of methylene chiorige and a
partial substitution to water-blown formulations.

Modifications needed to implement the use of methylene chioride and water as the blowing
agents include:

. Increase in process vertilation for both maxfoam and batch foam-making ines

. Procurement of fire and safety equipment, and

- Installation of vacuum cooling equipment for both the maxfoam and batch equipment
. Reformutation.

+

The project budget includes an internationat foams process expert to assist Royal in making
the necessary formulation adjustments and to provide the necessary safety training. The technology
salected for this project is not licensed and the process specialist will ensure that effective transfer of
the technology to Royal occurs, Because Royal's quality requirements for its foam products are high,
it will experience an increase in scrappage costs after converting to methylene chioride and increased
water levels during the first two vears, The estimated project budget accounts for the incremental
costs associated with increased scrappage during this period.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

There are numerous technologies to replace the use of CFCs in flexible foam. Methylene
chioride constitutes the most economic solution.  With the implementation of adequate safequard.
maethylene chloride can also result in an environmentally acceptable solution. Methvlene chloride
alone, however, is not appropriate for manufacturing foams with very low densitiss {i.e., thuss foams
with densities below aboul 20 ka/m3).  Alter learning about the results of trial runs using methylens
chloride to replace CFC-11 at P.T. Foamindo {another Indonesian company making slabstock flexible
polyurethane foam that has already had a project approved by the Multilateral Fund), the managemant
of Royal decided to opt for the use of methylene chloride along with increased water levels and
vacuum cooling 1o replace its use of CFC-11.

The combination of these technelogies will allow replacement of CFCs in a cost effective way,
without unacceptable fosses in performance and processing. A pre-condition is, however, g well

planned reformulation program to implement adjustments in the amount of biowing agent as well as in
the amount and type of catalysts.

Also. work place concentrations of methylene chioride have to be limited to acceptable
mndustrial hygienic standards. Methylene chioride is a highly volatile chiorinatad substance with a
relatively low acute toxicity, Tha volatility can trigger high concentrations in the air. The substance is
classified by both the U.5. Environmental Protection Agency (USEPA} and the international Agency for
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Research on Cancer {IARC) as a probable human carcinogen. The U.S. Occupational Safety and
Health Administration has set an 8 hour time weighted average (TWA) level of 500 ppm for methylene
chioride. tn several other industrialized countries, the level is even stricter and is set at 50 ppr.
Careful handiing is therefore required to avoid over expasure. Examples of safely measures typically
needed inctude: proper encapsulation of the production units that use methylene chioride, ventilation
of production and storage areas, training of personnel in handling of the substance, and industrial
hygienic monitonng.

PROJECT COSTS

As described below, and detailed in the relevant annexes, the total project cost (investment

costs and recurring operating costs} over the first 4 years of the project is US$200,000. Funding from
QTF is requested for US$237,500.

Investmert Costs of US$351,000 are detailed in Annex A.

Net Incremental Operating Savings of US$151,000 are equal to the net present value of the
first four years of incremertal operating costs minus offsetting benefits. Operating costs reflect
expected growth in demand for CFCs of 15 percent per year, a CFC-11 price of 5,000 rupiah per
kilogram (US32.50;, a methylene chiaride price of 1,500 rupiah per kilogram (US$0.75), and a
reduction in product yield over the first four years of the project.  Given a ten percent discount rate,
the net present value of the incremental operating costs minus the offsetting savings over the first four
yaars of the project results in a net savings of US$151,000. A more detailed breakdown of the
operating costs and the assumptions used for each year of the project are provided in Annex B.

Other Costs. A 18% contingency (US$30,000) was also included to ensure adequate funding
of project costs following project appraisal.  An additional US$7 000 (3%) was added to the grant
request to cover the fee for services of the financial institution (FD) that will appraise the projects and
oversee procurament, disbursemant and supervision.

Regquested Funding. The proposed OTF grant for Royal is US$237,500 and was calculated as
follows: the present value of the net incremental operating savings over the first four years of the
project were subtracted from the total investment coste.  The resulting total project cost was multiplied
by the percentage of Indonesian ownership (100 percent). This figure was increased by a 15 percent

contingency to yield the grant amount, Finally, this figure was increased by 3 parcent to account for
the financial institution fee.

UNIT ABATEMENT COST (UAC)

As derived in Annex C, the UAC calculated over the ten year life of the project is US${0.05)
per ODP-weighted kg of CFC-11 phased out. This number is derived from the incrementat annualized
capitat costs of US$57.124 the net annual incremental operating savings of US$65,173 (averaged over
the first fouwr years because operating costs and savings vary year to vear} and average annual
savings of approximately 172 ODP-weighted MT of CFC-11 assuming a 15 percent annual growth rate

in demand for CFC-11. Because the UAC is slightly negative, the project is therefore extremely cost
effective and an excellent candidate for funding.



REGUIRED REGULATORY ACTIONS

At present, the Government of indonesia levies varying duties on imported equipment,
Because duties and taxes are considered transfer payments between organizations rather than true
sconomic costs, the Multilateral Fund does not consider such costs as incremental, Hence, in order
to reduce the total costs incurred by Royal, it is recommended that the Indonesian government waive

the import duty for all equipment supplied for this project.

RESULTS

This project will eliminate the use of at least 120 MT of CFC-11 in the first year of

implementation. Market and company growth indicates that this may increase by 15% annually in

subsequent years,

SCHEDULE

TASK

s

* b

Q2

Q3

Q4

i

Finalize specifications,
tenders, review bids, selact
equipmeamn

i

Site preparation

Equipment arrival

Installation of equipment

Start-up, trials, and training

Follow up visit from
Internationat Foams Exper




ANNEX A
Capitat Costs (US$)

Process ventilation
- for Canon Viking maxfoam machine 39,800

{based on 38 ft of $100/ft piping, plus 2 exhaust fans
at $5.000 each, plus encapsulation of cutting area at
$20,000, plus transportation and installation at $6,000.)

for curing area 14,000

for batch foam-making machine 10,000
Fire safety
- water lancing system 14,000
- sprinkler/piping/pumps 40,000
- pump shelter 2.000
- small portable dry chemical fire extinguishers 3,000
Qccupazicfiai safety equipment

respirators (8) 1,200

vapor tester for MeCl 2,000

Vacuum cooling

- for the Canon Viking maxioam machine 175,000
{based on 40 m2 and $4,000 per m2 and 15,000
for construction and installation)

- for the batch foam-making machine 11,000

international process specialist {2 trips) 20,000
{includes training, trials, and set up)

Trial Material (15 minutes*16 foam types*$450/minute) 108,000
75% cost recovery {81,000
TOTAL CAPITAL COSTS (USH 351,000



ANMNEX B

Net incremental Cperating Costs/Savings

Assumptions:

-- 15 percent growth in demand

- loss in product yvield is 5% in first year. Assuming a typical leaming curve, company halves thig loss
in each subsequent year. In first year loss is computed as foliows: 2200 tons * $3.5/kg * 5 percent

COST ITEM 1894 1995 1986 1997
Baseline
CFC-11 costs 345,000 396,750 456,263 524,702
Post-Project
Methylene chloride/water 87,975 101,171 116,347 133,795
Catalysts 4,875 5,606 6,447 7,414
Electricity for cooling 5,000 5,000 5,000 5,000
Reduced product yield 442,750 254,521 146,384 134,673
Net Incremental Operating 195,600 {30,391) {182,084) {243.815)
Costs/(Savings)
L NPV @ 10 percent (4 years) ] (150,630} l

- eost of amine catalyst UBS3.75/kg, company uses 0.5 MT/year in first year of conversion
-- ¢ost of tin catalyst USS3 per year, company uses 1 MT/year in first year of conversion

- cost of CFC-11 is USS$2.50/kq.

-- cost of increased methylene chioride formulation is US50.75/kg
- substitution ratio of methylene chloride for CFC-11 is 85%




ANNEX C
{init Abatement Cost

ODS Savings

ODP of CFC-11 1.0
Annual growth in CFC-11 demand 15 percent
Use of CFC-11 in 1993 120 MT
Average Annual ODS Phased Out {1st 4 years) 172 MT

Incremental Capilal Costs

Econamic life of project 10 years
Total investment costs 351,000
Annualized incremental capital costs 57,124

Net Average Annual Incremental Operating Savings 65,173
(averaged over the first 4 years)

UAC ($/kg ODP phase out) {0.05)



The project invelves the phaseocut of CFC 11 in the production of
flexible polyursthane slabstock foam by the implementation of
methylens chlorida-~based technoleogy asslsted by vacuum cooling
to produce the lower end of the dansity range., This technology
is sound and wall proven. The provigion of a process expert to
agsist in formulation adjustment (and safety training) is noted.

The main igsue here is to ensure that the training in safety
related issues is thorough. 1In addition the reviewer strongly
recommends that the formulation expert arrangas for methylane
chloride level monitoring during commissioning to ensurs that the
strictest international standards are conpiled with. In
addition, the enterprise should arrange for regular monitoring
post implementation.

EROJECT COBTH
Tha project capital costs are appropriate with proper attention
to safety and health aspects and relate ¢to tha intended

conversion., The reviewar is in agreement with thes operating
costs determination.

TINE YRANE FOR IXPLEMENTATION

The time scale is appropriate provided that equipment can be
delivered within three months of ordering.

RECOMMENDATION

The project is approved as proposed.
The reviewer advises that the recommendations on health and
gafety are followad. ’

QORG Technical Reviewsr t: Dr. M. Jeffs (MD 152
Date Ravieyw Completsad : 6/6/54



The Maontreal Protocol on
Substances that Deplete the Ozone Layer

Indonesia Second ODS Phase Out Investment Project Preparation

Proj ver Sh
COUNTRY: Republic of Indonesia
PROJECT TITLE: ODS Phase Out Investment Project Preparation
SECTORS COVERED: All Sectors
PROJECT DURATION:  Eight Months
PROJECT IMPACT: Development of 12 High Priority ODS Phaseout Projects
PROPOSED BUDGET: US$170,000 (all incremental costs)
NATIONAL

COORDINATING AGENCY: State Ministry of Environment (SME)

IMPLEMENTING AGENCY: The World Bank

This project will build on the success of initial project preparation activities to

prepare an additional 12 project proposals which will become the basis for the Second

: ODS Phaseout Project in Indonesia. Funds will also be used to support detailed planning
and work program preparation for the "Technical Assistance Program for Small CEC
Users in the Flexible Polyurethane Foam Sector® already approved. Activities to prepare

| the 12 proposals will include: (i) finalization of the 7-8 project concepts that were
developed under the first Project Preparation Advance (PPA I) to SME (household

{ refrigeration, halons, and solvents sectors); (i) preparation of proposals for additional 34
projects identified during PPA I implementation (MACs sector); (iii) preparation of a
feasibility study to assess and compare options for establishing a local supplier for quality

| hydrocarbon aerosol propellant (HAP); and (iv) preparation of about six additional project

| concepts for commercial refrigeration or other sectors as appropriate. SME and the

World Bank will agree on the most effective project execution arrangement upon approval
of project preparation funds,




COUNTRY: Thatlana

PROJECT TITLE: Production of HFC-134a mobile air
conditioner parns

SECTOR COVERED: Mobile Air-Conditioning (MAC)

0DS USE IN SECTOR: 320 MT of CFC-12 for new equipment in 1991

1,320 MT of CFC-12 for servicing in 1891

PROJECT IMPACT: Reducing the consumption of CFC-12 by

85 MT pervyear
PROJECT DURATION: 1 year
PROJECT ECONOMIC LIFE: 10 years
TOTAL PROJECT COST: USY 241,430

PROPOSED OTF FINANCING: US$ 155,000
IMPLEMENTING ENTERPRISES: Nippondensc Thailand

IMPLEMENTING AGENCY: The World Bank
COORDINATING MINISTRY: Department of industrial Works
Ministry of Industry

Kingdom of Thailand

PROJECT SUMMARY

The project will eliminate the need for CFC-12 in mobile air conditioning
systems at approximately 84 MT per annum. The project is designed into two
phases: Phase i: Conversion of the Existing Assembly Line, and Phase li:
Reptacement of Brazing Oven. At this stage, Nippondenso is seeking for the
approval of its Phase | which includes the replacement of tools and equipment
far the production and assembly of evaporators, condensors, piping, and
connectors. The proposed project is looking for tunding for its investment cost

of Phase | only. This project will reduce dependency on CFC-12 in the mobile
air conditioning sector.

Nippondenso Thailand-1
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PROJECT OBJECTIVE

The project objective is fo convert the existing locat production facilities of
one manufacturer of mobile air conditioning systems. The project is aimed to

reduce the demand of CFC-12 in new mgbile air conditioning systems by
approximately 85 MT per annum.

SECTOR BACKGHOUND

At present, there are approximately 2.8 million vehicles in Thailand, up

from 1.8 million in 1989. The large increase reflects the high rate of economic
growth in recent years.

Some 2.3 milion vehicles have an air conditioning unit installed, alt of
which use CFC-12 as the refrigerant. To charge, service and repair these
mobile air-contioners (MAC's) 1,640 MT of CFC-12 are consumed annually at
an estimated number of 1,500 service stations spread across the country.

The number of vehicles is projected o grow rapidly in the coming
decade. Moreaver, the percentage of vehicles with a MAC installed is expected
to increase from the present level of 85 per cent to around 96-88 per cent.

Some new vehicies assembled lccally will be fitted with MAC's based on
HFC-134a as early as 1993, Total vehicle production in Thailand is 360,000
units for 1892 of which 20 per cent or 63,000 units were installed with
Nippondenso air-conditioning systems. Other major suppliers of mobile air-
conditioning systems in Thailand are Kiki, Sunden, Clarion, Formula,
Mahachark, and Thai Heat Exchanger. The Thai government, as part of its
phaseout program for the MAC sector, plans to assist these manufacturers in
the conversion to HFC-134a systems as well.

ENTERPRISE BACKGROUND

Nippondenso Thailang Co. Ltd is currently producing motors, alternators,
spark plugs, and air-conditioning systems for automobiles. The company is
located at 369 Teparak Read, Samrong-Nua, Samutprakarn. The company
was established in 1972 with the initial registered capital of 150 million Baht.
The shareholders are 64% Thai, while 36% of the company is owned by the
Japanese counterpart, Nippondenso Japan.

Regarding the production of mobile air-conditioning systems,
Nippondenso Thailand channels its products both directly to the major
automobite assemblers/manufacturers and to Nippondenso Thailand Sales.
The compaonents of mobile air-conditioning systems made by Nippondenso
comprise hoses, pipes, evaporator pans, and condenser pans. All mobile air-
conditioner compressors are imponed. In 1992, Nippondenso manufactured
62,400 sets of three different sizes of mobile air-conditioning systems which
constitute a market share of 20%. Cars equipped with Nippondenso air

Nippondenso Thailand-:



L
PLTE SN

conattioning system are Toyola. Honaa. Daihatsu. Mitsubisni, Mazaa, Hino,
Renauit. Volvo. ana Merceces-Benz. The current capacity of the manufacturing

faciity is 84,000 sets per annum. The production i1s expected to reach the full
capacity in 1984,

Currently Nippondenso employs 800 workers of which 100 people are
working in the areas reiated to the production of mobile air-conditioning
components. Nippondenso Japan is responsible in providing technical
expertise for Nippondenso Thailand. However, Nippondenso Thailand has
also started using its local technical staff to design some of its pants. To keep up
with the development of mobile air-conditioning technology, Nippondenso
Thailand has an annual program for sending their engineers to attend further
training in Japan. The details of the techinical agreement which covers the

transter of technology concerning with the production of HFC-134a mobile air-
conditioning systems is attached in Annex A.

PROJECT DESCRIPTION

The production faciiities of mobile air-conditioning systems at
Nippendenso Thailand comprises § sectors:

Condenser and Evaporator Sub-Assembly Section
Piping Section

Hose Caulking Section

Condenser and Evaporator Brazing Section

Final Assembly Section

Due to the differences in thermodynamic properties and cooling capacity
of the two refrigerants: CFC-12 and HFC-134a, significant modification and
replacement of equipment and tools are required. Nippondenso has adopted a
policy of early phaseout of CFC-12 mabile air conditioner production. The
phaseout program consists of two phases: Phase |: Conversion of Assembly
Line, and Phase l{: Replacement of Brazing Oven. At this stage, Nippondenso
intends to submit oniy Phase | for the consideration of the Executive Committee
of the Multilateral Fund. The decision on the implementation of Phase il of the

project is being deterred until the technological and economicat viability of the
Phase Il project is confirmed.

Phase |

Evaporator Assembly Section

Nippondenso currently produces two types of evaporators: serpentine,
and singie tank units. Afier converting the praduction to HFC-134a mobile air-
conditioning system, Nippondenso plans to halt the production of a single tank
evaperator model due to the technology difficulty.  All singie tank evaporators
will be imported directly from Japan. The producticn of a serpentine evaporator

model can be carried out via the existing facilities. No new investment is
reqguired.

Nippondensa Thailand-3
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Piping Section

Pipes required for the circulation of refrigerant in the mobile air-
conditioning system must be bended and bulged with the level of accuracy
specified by the standard of Nippondenso Japan. In HFC-134a mobile air-
conditioning system, the design of connectors must be improved to minimize
leakage. To achieve such requirement, all conpnectors and a connection
between a piping line and a receiver tank must be redesigned to accommodate
the higher system pressures associated with HFC-134a. The piping connector
of HFC-134a system must undergo an 8 step bulging process instead of a 2
step bulging process used in CFC-12 system. Thus, the current buiging
machine must be replaced by a new bulging machine with three different sets of

punches and dies to accommodate the production of three different sizes of
mobile air-conditioners.

To achieve a tight connecticn, the piping line and a receiver tank must be
connected with a specially designed connactor. To connect the pipe with the
connector, the connecting end of the connector will be pressed to tightly fif with

the pipe via a crimping joint machine. Therefore, a crimping joint machine must
be acquired.

Hose Caulking Section

In switching a refrigerant from CFC-12 to HFC-134a, one component that
must also be changed are hoses. To avoid leakage due to chemical reaction
between HFC-1344a and the material of the hoses for both low pressure and
high pressure sides, a new four layer type or low leakage hose in which the
internal wall of the hose is coated with nylon must be used. Due to the
difference in sizes of the CFC-12 hoses and the HFC-134a hoses, the existing

hose caulking machine must be equipped with two new sets of dies: one for the
low pressure side and one for the high pressure side.

Final Assembly Section

A condensing unit will be packed with a steel bracket. Minimum

modification of the existing tool is required for the production of HFC-134a
mobile air-conditioning system.

A e
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Phase |l
Condenser Assembly Section

The condensing unit is formed by two compconents: main corrugated
tubes and heat exchanging fins. The main corrugated tubes are formed intc a
specific shape before being attached to heat exchanging fins. For a new HFC-
134a condensing unit. the thickness of the main tube is mimimized to enhance
the rate of heat rejection. Since the size of the main tube and the pitch ot a
serpentine condenser significantly differ trom the existing unit, the existing
forming and bending machines must then be replaced. Mareover, the design of
heat exchanging fins must also be modified accordingly. Thus, it is also
mandatory that a new fin forming unit must be acquired. The surtaces ot
cofrugated tube are coated with adhesive agent which will bond the tube and
the fins tightly together when the agent is heated in the brazing unit.

Nippondenso pians to keep the old equipment and use it for producing

spare parts for CFC-12 systems. Eventually, the company will produce retrofit
kits for existing CFC-12 MAC systems.

Condenser Brazing Section

in switching 10 a HF(C-134a mobile air conditioning system, the most
crucial parts that must be modified to maintain similar cooling capacity as a R-
12 system are the condenser and evaporator . One way of achieving similar
cooling capacity is by increasing the sizes of the condenser and the
evaporator. However, this option is restricted for some model cars by limited
space in the passenger compariment. For these models, Nippondenso has to
introduce either new concept serpentine or muiti-flow typed condensers which

require smaller heat exchanging surface area for superior heat exchanging
rate.

The existing brazing oven is designed for a standard setpentine type
condenser only. Thus, a new condenser brazing oven which can accommodate
gither new compact serpentine or multi-flow typed condensers must be attained.
The current process of brazing, in which the assembiled condensers are soaked
with chiorox flux to minimize any oxidizing reaction at the surfaces of tubes and
fins while they are undergoing thermal treatment within the brazing oven, is not
applicable for the brazing process of either the new compact serpentine or

mudti-flow typed condesers. Madification or replacement of the existing brazing
oven is required.

Presently, Nippondenso is evaluating the two aforementioned options.
The implemeniation of this phase is expected 1o stari in 1987. Therefore,
Nippondenso will resubmit this project for consideration of the Executive
Committe at later stage. In the mean time, the demand for some HFC-134a
evaporator and condensor madels will be fulfilied via importing these units
directly fram Nippondense Japan,

Nipponagenso Thailand-5
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JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

HFC-134a is the currently recommended alternative to CFC-12 that can
be used in mobile air-conditioners. HFC-134a technology for mobile air
conditioners is fully mature and widely accepted.

FROJECT COSTS

Totai Project Cost

Since Nippondenso is looking for the grant for its Phase | investment
cost, the tetal project cost is US$ 241,430, The project will not provide
Nippondenso with any incremental revenues.

investment Cost

As detailed in Annex 1, the totai investment cost is USS 241,430. Major
compaonents of this cost include the purchase and instaltation of pipe bulging

magchine, hose caulking system. Training expense is estimated in the order of
US$53,800. '

Operating Cost

incremental operating costs are not included as part of this project.

Unit Abatement Cast (UAC)

As shown in Annex 3, the UAC for this project is USS 0.456 per CDP-
weighted kilogram of ODS phased out per year. This number is derived from
annualized investment costs of US$38,500.

Proposed OTF Financing

The proposed OTF grant for Nippondenso Thailand, US$ 155,000, is
calculated by muitiplying the total reduction cost of Phase { project of USS

241,430 by the percent Thai ownership {64 percent} of the company to yield the
grant amount.

FINANCIAL STATUS OF ENTERPRISE

To be completed by DIW and/or the World Bank.
FINANCING PLAN

To be completed by DIW and/or the World Bank.

Nippondenso 1hailand-f



Pl
© e

PROJECT IMPLEMENTATION

Management

To be completed by OIW and/or the Worid Bank.

Schedule
Description 1993 | 1994 | 1995 | 1996 | 19897 | 1998
Procurement
Bulging Machine
Crimping Joint Machine
Hose Caulking Dies
Brazing Oven
Training (Persons) 4 2 2 2 2
Production
Pipe 80% | 100% {100% |100% | 100%
Hose 80% § 100%|100% | 100% | 100%
Evaporator 80% | 100% 1100% [100% | 100%
(imported)
Condenser gomestic 8B0% | 10% | 10%] 5% 0%
imported 20% | 90% | 90% | 95% | 100%

Procurement

To be completed by DIW and/or the World Bank.

Disbursement

To be completed by DIW and/or the World Bank.

Audits

To be completed by DIW and/or the World Bank.
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REQUIRED REGULATORY ACTIONS

No regulatory actions, other than routine permitting, are required to
implement this project. Under existing agreement with the World Bank,
equipment ang machinery impaorted as part of this project will be exempt from
import duties levied by the Thai government.

HRESULTS

a) Direct project impacts

This project will eliminate the CFC-12 dependency of mobile air
conditioners by 84 MT per annum.

b} Indirect project impacts

This project will have no impacts on the performance and product quality
of Nippondenso mobile air conditioners. However, since the operating costs

have not been inciuded in this project, it is impossible to predict the impacts on
product price.

Nippondenso Thailand



ANNEX 1

BREAKDOWN OF INVESTMENT COSTS
Estimated Costs in US Dollars

Training and Engineering

Technicai assistance from Nippondenso dapan for  § 23,000

madel deveiopment {design, production drawings,
testing, etc.)

Training for Thai engineers ( 12 persons ) $ 53,600
Equipment

Pipe Bulging System

Bulging Punch (2 sets x USS$ 24,800) $ 49,600
Bulging Machine $ 88,000
Jig $ 4,000

Hose Caulking System

Toot Caulking Connecter Receiver Tank $ 88,100
Jig $ 7.500 .
Caulking Jig for Joint Receiver $ 5,100
Freight and Insurance $ 2300
Installation Cost (5% of equipment cost) $ 12,230

Total investmemCost $241.,430
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ANNEX 2

BREAKDOWN OF INCREMENTAL OPERATING COSTS/SAVINGS

Estimated Costs in US Dollars

incremental Cost/Unit

Condenser %28
Evaporator $36
Comprassor $ 84
Receiver $0
Hose $ 16
Piping $18
Other component & small pars $ 1
Total Incremental Cost per unit $161

Total Incremental Cost per Year ($161x84,000 unitsfyr) $13,524,000

Note: The incremental cast is not a part of the project.

fommezn o e 2 e

ndenso Thailand-10




ANNEX 3
CALCULATION OF UNIT ABATEMENT COST

Estimated Costs in US Dollars
A. QDS SAVINGS:

Average Use ot CFC-12 per Year: 84 MT
Average Use of HFC-1344 per Year: 84 MT
ODP of CFC-12: 1.0
ODP of HFC-134a: 0
ODP Weighted Savings: 84 MT

B. ANNUALIZED CAPITAL COST:

Total from Annex 1: $ 218,430
Equipment Life: 10 years
Discount Rate: 10%
Annualized Capital Costs $ 38,500

C. ANNUAL INCREMENTAL OPERATING COSTS: $0
D. UNIT ABATEMENT COST:

Unit cost per kg
Cost per Year QDP saved
Annualized Capital Cost: $38,500 $ 0.456
Annual Incremental Operating $ 0 $ 0
Cost:
Unit Abatement Cost {$/kg) $ 0.456

Nippor;ienso Thailang-11
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Thailand : A proposal for funding a project titled "Production
of HFC-134a mobile air conditioner parts ™.

This is a technical review for the Ozone Operations Resource
Group .

1 .RECOMMENDATION : The proposal appears to be sound and
congsistent with the objectiver of the Montreal Protocol Ozone
Trust Fund . Even though this pxoposal is submitted as phase

one of a two part program it appears to contribute significantly
to the goal of CFC reduction and is considered acceptable on

its own merits .

2.RELEVANCE AND ADEQUACY OF INFORMATION PROVIDED : The technical
information supplied appears adequate .

3.TECHNICAL SCUNDNESS : The technical assistance committed by .
Nippondenso Japan will undoubtedly be adequate . The most
significantly feature of the technical adequacy is the training
of the Thai engineers at the beginning of the program .,

4.LESSONS FROM EXPERIENCE : I believe the implementation of
this program will help expedite the use of R134a and the new
tooling will provide system integrity thereby reducing the
leakage of R134a as well .,

5 .ENVIRONMENTAL ISSUES : It should be a stated objective that
the technology improvement and econcmic advantages demonstrated -
by this project are intended to motlvate other enterprises .It

is noted that no mention of leak test technigue or recapture

of leak test gasses is mentioned and it should be addressed.

6 .SAFETY ISSUES : I am not aware of any unigue safety practiceg
required for handling R134a or R134a products

-

7.C0OST EFFECTIVENESS : The proposal appears to be reasonahly
cost effective , with the grant recipient providing s

ant
ianput .




COUNTRY: Kingdom of Thailand

PROJECT TITLE: Conversion of Electronic Cleaning Process

from CFC-113 to High-Purity Water Cleaning at
TeamTronics Co., Lid.

SECTOR COVERED: Soivent Cleaning

QDS USE IN SECTOR: 3,200 MT of CFC-113 in 1981

7,100 MT ot 1.1,1-trichloroethane
(TCA)in 1991

3,170 MT of Total ODP-weighted consumption

PRODUCT IMPACT: Efminate annual consumption of 11.5 MT
(weighted) of CFC-113
PROJECT DURATION: 6 months

PROJECT ECONOMIC LIFE: 10vyears

TOTAL PROJECT COST: ODS Reduction investment Cost: US§ 234,562
Incremental Operating Costs: US$ 14,000
Incremental Operating Revenue: usso
Total QDS Reduction Project Cost: US$ 248,562
Other Project Costs: usso
Total Project Costs: USS 248,562

PROPOSED OTF FINANCING: US$S 248,562 as a grant
IMPLEMENTING ENTERPRISE:TeamTronics Co., Ltd.
IMPLEMENTING AGENCY: The World Bank

COORDINATING MINISTRY:  Department of Industrial Works
Ministry of industry

PROJECT SUMMARY

This project will eliminate the use of CFC-113 solvent in the
cleaning of flexible circuit card assemblies at TeamTronics.
TeamTronics is a contract manufacturing facility producing high
technology circuit card assemblies {or use in electronic equipment
such as computers. At TeamTronics, the phaseout of ozone
depleting soivents (ODS) wili be accomplished by replacing the
current CFC-113 baich cleaner with one in-line aqueous cleaner.
The aqueous cleaners wili be usad to remove flux residues and
light ionic contamination from the circuit cards.

Team Tromics - 1
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PROJECT OBJECTIVE

The objective of this project is to eliminate the use of CFC-113in cleaning

operations. The CFC-113 electronics cleaners will be replaced with an aqueous
cleaning system.

SECTCR BACKGROUND

Solvent cleaning processes represent the largest use of ozone depleting
substances (ODS) in Thailand. In 1991, the solvent cleaning sector consumed
3,200 MT of CFC-113 and more than 7,100 MT of 1,1,1 trichloroethane (TCA).
On an ozone depletion potential (ODP) weighted basis. the 1981 Thai
consumption in the solvent sector amounted to 3,170 MT, approximately 37
percent of totai ODP-weighted consumption in the country. The rapid increase in
the use of ODS in Thailand is a result of an expansion of the electronics industry,
particularly through investment in joint ventures or captive Thai-owned
ccmpanies, by Japanese, European, and American firms.

ODS cansumption in the solvents industry is split almost equally between
glectronics and metal cleaning processes. Electronic cleaning processes include
circuit-card and electranic part cieaning. Metal part cleaning includes most gross
cleaning processes of large or heavily soiled pants, such as sheet metal cleaning,
cleaning prior 1o painting or surface finishing, and cleaning t¢ remove machine
oils from manufactured parts. The cleaning of high-reliability precision pans,

such as instrumental aircraft gyroscopes, is net a significant contributor to Thai
cleaning operations.

ENTERPRISE BACKGROUND

TeamTronics is a 100 percent Thai-owned company located in
Prathumthanee, 20 kilometers from Bangkok. TeamTronics empicys 100 people.
In 1992, the company had revenue of USS$ 1.24 million and produced
approximately 4.8 million flexible circuit cards and 200.000 printed circuit boards.
Approximately 100 percent of the product is sold locally, although the company

hopes to begin exporting its products and has opened sales offices in the United
States and Singapore.

TeamTronics has commitied to eliminate the use of QDS in circuit card
production before January 1984. Currently the company uses approximately
14.4 MT of virgin and 21.6 MT of recycled CFC-113 solvents.

PROJECT DESCRIPTION

TeamTronics will eliminate the use of CFC-113 in flexibie circuit card
cleaning operations with the use of pure water agqueous cleaning. TeamTronics
currently uses three Branson-5200 batch cleaners with CFC-113 solvent,
TeamTronics will incur costs for the following project elemanis:

A T 1 e et 0 A P e 1 O B e
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Purchase of one high-volume agueous cleaning machine

Purchase of water purification and filtration equipment

installation costs
® Worker training costs
Each of these project elemants is explained in detail below:

Process development and material compatibifity testing wiil be performed
by TeamTronics prior 1o the purchase of the aguecus cleaning machines. The
use of organic acid (OA) solder flux is being considered as a replacement for
rosin miidly activated flux (RMA) so that the flux may be removed more easily in
the aqueous process. The company will arrange cleaniiness verification tests to
ensure that the new equipment is capable of achieving the cleaniiness required
by TeamTronics's customers. Typically, this will invoive making ionic and organic

contamination measurements on representative samples of the product betore
and after cleaning.

Team Tronics produces a variety of circuit card assemblies using the
iatest in surface mount and chip-on-board technoiogy. The company operates
one line of printed circuited board assembly, and another line of flexible card
assembly. Both lines use fiux in their soldering operations. The flux must be
removed from the circuit card assemblies in crder to ensure that the flux residues

will not damage the circuitry. One aqueous in-line ¢cleaning machin is required to
maintain current production levels.

Aqueous cleaning systems must use high purity water. so along with the
aqueous cleaning machine funds are requested for the rinse water treatment
system. The waste water from the electronic cleaning equipment is generally
contaminated with lead from the cleaning of the tin-lead solder, salts from human
contact, and particulate generated from the general manufacturing environment
and must be cleaned before disposai. Installation costs and technical training for
engineers and process training for assembly workers are standard costs of

introducing new equipment and processing methods into a facility. Funding is
requested to help offset these costs.

Team Tronics will need to prepare and submit environmental permit

applications for the installation of the new equipment. This topic is covered in
more detail in Annex 4.
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JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

In the solvent sector, especially in the case of electronics cleaning, there
are many options to the use of ozone depleting solvents. Usually the choice of
the alternative cleaning process is dependent upon the type of market served by
the solvent user. Most commercial applications have more flexibility in the use of
new technology, because commercial entities must maintain their
competitiveness in the world market. These organizations spare no cost {o
ensure that products made by their organizations are dependable and reliable.

Switching from CFC-113 or TCA based cleaning processes to aqueous-
based precesses is one practical option for companies that prefer to eliminate
organic soivents from their cleaning operations. The preference for agueous
cleaning processes over other cleaning processes assumes the avaiiability of
ampie quantities of water and the ability to treat the waste effluent. Waste water
treatment is required to ensure that the waste from the cleaning process does not
cause environmental damage. Changing to aqueous based processes alsa

requires that the materials used in the product are not damaged by long term
moisture exposure or aqueous based residues.

Team Tronics has chosen 10 use an aqueous-based process because the
efficient use of water as a solvent wiil not damage the environment and because
water is avaiiable in Thailand. Those other alternatives, such as no clean, are
not appropriate for the products made by Team Tronics. The use of aqueous
cleaning for the removal of flux residues is a good alternative for companies that
can invest the time and effort to research aqueous fluxes and other new

materials so as to ensure compatibility with the aqueous cleaners and the
production processes of the company.

PROJECT COSTS

Total Project Cost

As described below and presented in detail in the relevant annexes, the
total project cost is US$ 238,660. Because there are no non-ODS investment
costs associated with this project, the total project cost equais the QDS reduction

portion of the overall project. This project wili not provide TeamTronics with any
incremental revenue,

Investment Cost

As described in Annex 1, the total investment cost is US$234,562. Major
componenis of this cost inciude the purchase and instailation of one aqueous
cleaning machine (US$120.000}, one closed loap reverse-0smosis water

recycling system (US$83,712), as well as the costs of the transporntation for the
equipment (US$S14,000).

s
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Operating Costs

If the project was not undertaken, the annual operaung cost for the CFC
cleaning machine exciusive of tax on imponed CFC-113. would be US$123,570.
If the project is impiemented. the annual operating cost will be US$126,557,
resulling in an annual incrememal operating costs of U5%$2.987. Given an
equipment lifetime of 10 years and a discount rate of 10 percent. the net present
value of the first tour years of incremental operating costs 1s US514,000. A more
detailed breakdown of operating costs is provided in Annex 2.

Unit Abatement Cost {UAC)

As shown in Annex 3, the UAC for this project is US$3.55 per QDP-
weighted kilogram of CFC-113 phased out per year. This numoer is derived from
annualized incrementai capital costs of US$37,383, first year incremental annual

operating costs of US$3,465, and savings of 11.5 MT {weighted) of CFC-113 per
year.

Proposed OTF Grant

The proposed OTF grant for TeamTronics is USS248,562 and was
caiculated as follows. First, the total investment cost of US$234,562 was added
o the present value of the incrementat operating cost over the first four years of
the project, which is US$14,000. The resulting total of US$248,.562 was

multiplied by the percent Thai ownership (100 percent) of the {acility to yield the
grant amount.

PROJECT IMPLEMENTATION

Schedule
1993
Task Name
May | Jun | Jul Aug | Sep | Oct
Receiving Funding ]

Order Equipment
Facility Preparation
install Equipment

Process Development

Begin New Cleaning Process q
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REQUIRED REGULATORY ACTIONS

No regulatory actions, other than routine permitting, are required to
implementing this project. Under existing agreement with the World Bank,
euipment and machinery imperted as par of this project wiil be exempt from
impon duties usually levied by the Thai government.

RESULTS
Direct Project Impacis

The project will efiminate 11.5 MT {weighted) of CFC-113 per year at
TeamTronics.

Indirect Project Impacts

This project wili not have any indirect project impacts. Assuming a
successiul transition to aquecus cleaning, the performance of TeamTronics'
products wiil remain unchanged. Because of the favorable economics of the
ODS alternatives, thete is uniikely to be any impact on product price. Absent a
change in quality or price, consumer demand and production leveis are expecied

{0 be unaffected by the project. The environmental impacts associated with this
project are discussed in Annex 4.
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ANNEX |
BREAKDOWHN QOF INVESTMENT COSTS
Estimated Costs in US Dollars

Training and Engineering

Materiat Compatibility, Safety and 12,000
Process Development
Equipment Training (400 hours) 2,000
Consulting £Engineering Support 2.000
Aquecus Cleaning System 120,000
{e.g. Electroven)
Equipment Installation ( 160 hours) 800
Deminerilized Water System
1 Reverse-Osmosis Water Recycling System 39,660
2 fon Exchange Water Treatment System 3,780
Other Accessories 10,072
{e.g. chemical & water pumps, filters)
Equipment installation-Supplier Stalt 1,000
Facility Modifications (Piping and Electrical) 2,000
Foundation Work for a DI Water System 8,000

Waste Water Treatment System
Chemicai Treatment System 3,200
{ion exchane regeneration for treating

back - wash water from R-O system)
Reactor Tank

Sedimentation Tank

Waste Water Treatment System 16,000
{ capacity of 20 cubic meters per day )
Anaerobic Filter

Sedimentation Tank
Environmental Permit and Fees 50
Transportation, Shipping, 14,000

Insurance and Fees

TOTAL INVESTMENT COSTS

234,562
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ANNEX 2

BREAKDOWN OF INCREMENTAL OPERATING COSTS/SAVINGS

Estimated Costs in US Dollars

Pre-Project

Solvent Costs per Year:
36,000 kg CFC-113
14,400 kg of virgin CFC-113 ($5.15/kg)
21,600 kg of recycled CFC-113 ($1.2/kg)

Water, 5,760 cubic meters ($0.39/cu. meter)
(20 cu.m./day x 24 days/months x 12 months)
Electric Costs per Year: ($0.06 per KWH)
Current System (KWH)
Three Branson Batch Cleaning System (4,425 KW
New System
One Aqueous Processes (691,200 KWH})
One DI Water System (20,740 KWH)

Manpower Costs per Year: ($0.63 per man-hour)
Current System, 36,864 hours
Aqueous Cleaning Process, 36,864 hours
Technician for Maintaining Aqueous Cleaning Process
Technician for Maintaining DI Water System
Technician for Maintaining Water Treatment System

100,080
74,160
25,920

266

23,224

Post-Project

2,246

41,472
1,244

23,224
4,800
4,800
4,800
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Water and Waste Water Treatment Cosls per Year.

lon Exchange Column Regeneration
Membrane Maintenance/ Replacement
Waste Water Treatment

TOTAL PRE-PROJECT COSTS PER YEAR:
TOTAL POST-PROJECT COSTS PER YEAR:
TOTAL INCREMENTAL COSTS PER YEAR:

15,870
18,400
9,600

123,570
126,557

2,087
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ANNEX 3
CALCULATION OF UNIT ABATEMENT COST
Estimated Costs in US Doliars

A. ODS SAVINGS:

Average Use of CFC-113 per Year
Virgin CFC-113
Recycled CFC-113

ODP of CFC-113

ODP Weighted Savings

B. ANNUALIZED CAPITAL COST:

Total from Annex 1
Project Life

Discount Rate
Annualized Capital Cost

C. ANNUAL INCREMENTAL OPERATING COSTS:

D. UNIT ABATEMENT COST:

Annualized Capital Cost
Annual Incremental Operating Costs
Unit Abatement Cost {($/k9)

36 MT
14.4 MT
21.6 MT

0.80
11.52 MT

$234,562
10 years
10%
$37,383

$3,465

Cost per Yeat

$37,383
$3,465

Cost perkg
QDP Saved

$3.25
$0.30
$3.55



ANNEX 4
ENVIRONMENTAL ASSESSMENT

in the proposed aqueous cleaning systems, de ionized water wiil be used
to clean circuit card assembiies without the aid of additional cleaning agents.
The waste water effluent from the aqueous in-line cleaning system will be filtered
and de ionized by the addition of one reverse osmosis cleaners. The solid waste

generated during resin column and filter maintenance will be treated or disposed
of properly off-site.

The equipment recommended in this proposal, when properly instalied
and diligently maintained, will eliminate any adverse environmental impacts that

might resuit from this project's implementation. It is unlikely that this project will
have a negative environmental impact.

“Team Tronics -
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September 30, 1993 » VIA TELECOPIER

Mr. Konrad von Ritter Sz,QL . '

The World Bank e Tde/ Teomsmmmunc
1818 H Street N.W. i o Jopec

Washington, D.C.

20433

Dear Konrad:

I have reviewed the TeamTronics sub project proposal and its attachments
and have also revisited my carlier comments. Based on the material
submitted, Lendorse the project. The proponents, however, will want to
consider the following comments before finalizing the submission:

1. Although I generally do not agree with the statement: “other
alternatives, such as no clean, are not appropriate”, I do agree that
aqueous cleaning is a viable alternative to CFC-113 in the
manufacture of TeamTronics’ products. It would appear that the
project includes provisions for appropriate waste water treatment and
subsequent recycle/reuse of the treated waste water. The owners

must ensure disposal of filler backwash and ccntamated filters in an
environmentally sensitive manner.

2. The financial calculations should be re-examined because it appears
that Freon TMS is supplicd at $7.32 per kilogram {one of the
attachments), whereas virgin CFC-113 cost is shown as $5.15 per
kilogram in the calculation.

3. The cost per kilogram of climinating CFC-113 at Team'i‘mmca appears
to be reasonable.

I trust my comments are helpful and that they are submitted in time to
allow submission of the proposal for the November meeting of the Parties.

Yours truly,

«:%a{ 'Wl ~pley S Cen I

ag,swa«
Arfhum FilzGerald ‘ o oat
QORG Solvent Advisor Lo, “G
| Pl
Py ADF/im _ &

o Tormn Waltz
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The Montreal Protocol on
Substances that Deplete the Ozone Layer

Turkey Second ODS Phase Qut Investment Project Preparation

Project Cover Sheet
C()'(BNTRY: Republic of Turkey
PROJECT TITLE: ODS Phase Out Investment Project Preparation
SECTORS COVERED: Refrigeration, Foam and Solvents
PROJECT DURATION: Eight Months
PROJECT IMPACT: Development of new ODS Phaseout Projects
PROPOSED BUDGET: US$$100,000

NATIONAL
COORDINATING AGENCY: Ministry of Environment

IMPLEMENTING AGENCY: The World Bank

PROJECT SUMMARY

The-Government of Turkey has requested the World Bank to prepare a second ODS |
| Phaseout Project. As the implementation of the first project and fiow of funds are
initiated, enterprises are now coming forward with new project proposals and even
feasibility studies. The Bank has received two feasibility studies for refrigeration sector
i projects. The Technology Development Foundation has already received project :
{ preparation resources through the first grant agreement with Turkey. This work program §
amendment will allow the Bank to appraise the two refrigeration-sector projects and to "
develop, appraise and process an umbrella grant agreement with the GOT for the second
| ODS phaseout project. Project preparation is expected to focus on refrigeration, foam
| (flexible and rigid) and solvents (through ICOLP and possibly Swedish EPA bilateral

support). The 1994 Work Program for Turkey approved at the 12th EC Meeting only
provided for resources to supervise the first project.






