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

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

Foam

Elimination of CFC-11 in the manufacture of polyurethane foam sheet at
Musimassejahtera Abadi

Elimination of CFC-11 in the manufacture of polyurethane foam sheet at
Positive Foam Industry

Elimination of CFC-11 in the manufacture of polyurethane foam sheet at Multi
Karya Makmur

Elimination of CFC-12 in the manufacture of extruded polyethylene and
polystyrene foam sheet at PT Inter Foamindosentra

Halon

Elimination in production of halon 1211 fire protection extinguishers at Dahlia
Cahaya, Bayu Sentosa Agung and Chubb Lips, Indonesia

Refrigeration

-

Elimination of ODS used in the production of household refrigerators at P.T.
Lippo Melco Manufacturing

Elimination of ODS used in the manufacturing of household refrigerators at PT.
Sanyo Industries Indonesia, Jakarta

Elimination of ODS used in the production of household refrigerators at P.T.
Sharp Yasonta, Indonesia

Reducion of CFC-12 emission during service of MACs by use of recycling
equipment

Solvent

Conversion of metal cleaning processes from 1,1, 1-trichloroethane (TCA) to
aqueous cleaning at PT.INTI

Conversion of metal cleaning processes from 1,1, 1-trichloroethane (TCA) to
aqueous cleaning at PT. Markindo Theco

Elimination of the use of 111 TCA and CFC-113 in the manufacture of metal
and plastic motorcycle parts at PT KGD Indonesia. Inc.

Elimination of the use of 111 TCA in the manufacture of nickel plated steel and
brass AA battery parts at PT FDK-Intercallin

Elimination of the use of CFC-113 in the manufacture of metal personal
headphone parts at PT Padma Pacific Sejahtera
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PROJECT EVALUATION SHEET

COUNTRY OR REGION:

PROJECT TITLE:

TOTAL BUDGET:

INCREMENTAL COSTS:

ODS PHASE-OUT:

COST EFFECTIVENESS":

PROJECT DURATION:
IMPLEMENTING AGENCY:
NATIONAL COORDINATING AGENCY:

TECHNICAL REVIEW COMPLETED:

Indonesia

(i) Investment project to phaseout CFC-11 at:

a) Musimassejahtera Abadi
b) Positive Foam Industry
¢} Multi Karya Makmur

(ii) Investment project to phase-out CFC-12 at
PT Inter Foamindosenira

US $1,569,900(See attached Table)

(1) a} US $390,000
b) US §$123,700
¢) US $449.000
(i) US $396.000
(i} a) 120 tonnes CFC-11

b) 200 tonnes CFC-11
¢) 90 tonnes CFRC-11

(ii) 120 tonnes CFC-12

@ a) US $0.365/kg
b) US $0.69/kg
¢y US $0.263/%g

(ii) US $0.15/%kg

1 year

World Bank

Ministry of Environment

YES _X_ NO __

Determined as the ratio of incremental costs to the estimated annual saving of ODP ($/0DP, ).
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PROJECT COSTS )
Project Cost Musimassejahtera | Muiti Karya | Positive Foam Inter
Abadi makmur Foamindosentra
Capital Cost (US §) 341,075 357,950 617,950 850,000
Operational 1,175 (240,550) (222,950) {379,300)
Cost/Savings (US $) | |
Sub-total 342,250 117,400 395,000 470,700
15% Contingency 51,338 17,610 59,250 70,605
Financial Agent Fee 11,800 4,000 13,650 16,300
TOTAL 405,388 139,010 467,900 557,605
SECRETARIAT'S COMMENTS

This batch of three flexible polyurethane foam projects brings to seven the total number
of projects to phase out ODS in the flexible foam sub-sector in Indonesia, reported to
consist of about 12 major enterprises. In addition to this an umbrella project to phase-
out ODS in small flexible foam enterprises has also been approved for the World Bank.

The three enterprises will phase-out CFC-11 wusing methylene chloride. The costs
associated with the conversion relate to measures to ensure occupational health and
safety. In these projects, as in others, the quality of the methylene chloride used calls
for preventive measures against scorching during production of low density foam, i.e.
provision of vacuum cooling systems. This accounts for a significant portion
(50-57 per cent) of the capital costs.

The total requested grant amounted to US $1,012,400. After discussion of some of the
cost items with the World Bank, particularly fire safety components, the agreed
incremental costs amounted to a total of US $962,000 for the three enterprises,

Among the large foam companies, six are reported to be producing extruded polystyrene
and polyethylene foam. At the Eleventh Meeting, two projects were approved in this
subsector for the World Bank. One project was to phase-out CFC-12 through the use
of HCFC-22, while the other (PT Intitri Muliatama) was to phase-out the CFC-12
through the use of a Dow Chemical proprietary technology which employs 100 per cent
carbon dioxide in the production of extruded polystyrene foam. This latter project was
to serve as demonstration for other enterprises, However it is reported that the
proprietary technology will not be made available to this Inter Foamindosentra project
or any future project in the country.
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The company has arranged 1o acquire a technology from Sencorp Systems Inc, (of
USA) which employs a mixture of CO, and butane leading to 100% CO, substitution
for polystyrene foam production after a period of time and some experience with the
technology.

The Technical Reviewer endorsed the technology. Following discussion on the local
prices of the relevant chemicals, it was agreed to adjust the price of CO, (from
US $0.70/kg to US $0.50/kg). The agreed incremental cost consequently amounted to
US $390,000.

SECRETARIAT'S RECOMMENDATION

The Fund Secretariat recommends approval and funding of the projects as follows:

Musimassejahtera Abadi: US $390,000

Muld Karya Makmur: USs $123,700
Positive Foam: US $449,000
Inter Foamindosentra; US $390.000

The World Bank should formally report to the Executive Committee on the issue of the
transfer of the proprietary technology to PT Intitri Muliatama and how the Government
of Indonesia intends to proceed with that project.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: indonesia
PROJECT TITLE: Elimination in Production of halon 121! Fire
Protection Extinguishers
BUDGET: Capital Costs: US $895,700
Operating Savings: (US $141,800)
INCREMENTAL COSTS: US $753,300
ODS PHASE-QUT: 155 MT halon 1211 per year (465 ODP MT)
COST EFFECTIVENESS: US $1.62 per kg ODP saved
PROJECT DURATION: 1 year
IMPLLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY: State Ministry of the Eavironment

TECHNICAL REVIEW COMPLETED: YES _X_ NO __

SECRETARIAT’S COMMENTS

1. This project will phase out the use of halon 1211 in all fire equipment manufacturing
in Indonesia by eliminating halon 1211 extinguisher manufacturers.

2. The producers of halon 1211 extinguishers are: CV. Dahlia Cahaya, PT. Bayu Sentosa
Agung and PT. Chubb Lips Indonesia (49 per cent foreign ownership). The three companies
consume about 155 MT of halon 1211 annually. They, however, produce extinguishers filled
with ABC powder or with carbon dioxide albeit in much smaller number than those filled with
halon 1211. The Country Programme of Indonesia, however, lists five extinguisher
manufacturers in Indonesia,

3. Capital costs are requested for the purchase of new equipment, modification of some
existing equipment and for training. However, most of the requested equipment are standard
equipment not required by the conversion from halon 1211,

4, Operating savings are calculated on the basis of the differences in production costs of
halon 1211 extinguishers and ABC powder or carbon dioxide extinguishers, However, the
projected ratio of conversion is 50 per cent ABC powder and 50 per cent carbon dioxide filled
extinguishers instead of the accepted 90%:10%.

5. Operating savings should be recalculated to take into consideration a more realistic ratio
for ABC powder/carbon dioxide extinguishers, which will increase the savings.
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6. The Secretariat is currently discussing with the World Bank the incremental costs of
the project. The result of the discussion will be reported to the Project Review Sub-Committee.

SECRETARIAT’S RECOMMENDATION

Pending.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Indonesia
PROJECT TITLE: Elimination of Ozone Depleting Substances used
in the production of Houschold Refrigerators at
PT Lippo Melco Manufacturing
BUDGET: Capital Costs  US $889,000
Operating Costs US $283,000
INCREMENTAL COSTS: US $738,000'
ODS PHASE-OUT: : 13.19 MT of CFC-12
COST EFFECTIVENESS: US $56.38 per Kg. ODP saved
PROJECT DURATION: 4 years
IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY : Indonesia State Ministry of Environment

TECHNICAL REVIEW COMPLETED: YES _X_ NO_

SECRETARIAT’S COMMENTS

1. In this project PT Lippo Melco Manufacturing will eliminate the use of 13.09 MT of
CFC-12 in refrigeration circuit of household refrigerators by converting to HFC-134a refrigerant.
The elimination of ODSs in rigid insulation foam will be submitted in another project proposal
at a later stage.

2. Capital costs are requested to provide for engineering assistance, training, testing,
procurement and installation of equipment for mass production of new refrigerators with
HEC-134a refrigerant.

3. The company is a subsidiary of Matsushita, Japan with 52.73 per cent of local
ownership. Matsushita, Japan will provide necessary assistance in model development and
testing.

4, Operating costs are calculated for a six months duration based on actual production of
47,000 units per year,

Adjusied 10 reflect the local ownership of 52.73 per cent.
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5. Costs associated with model development testing and training are calculated to be
US $625,500 which represents 70 per cent of all costs of conversion. It substantially exceeds
the same category of costs in similar conversion projects approved by the Executive Committee.

6. Some cost items have been identified by the Secretariat as not eligible incremental costs.

7. Some costs associated with equipment items are significantly higher than competitive
prices for same type of equipment.

g. A portion of operating costs was not recognized as eligible incremental costs.

9. The Secretariat extensively discussed the above-mentioned issues with the World Bank.

SECRETARIAT’S RECOMMENDATION

10. Having regard to the reduction of costs to take account of the above issues, the Fund
Secretariat recommends the capital costs be reduced by US $480,000 and the project be approved
in the amount of US $360,000.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Indonesia
PROJECT TITLE: Elimination of ODS used in the manufacturing of
Household Refrigerators at PT Sanyo Industries,
Indonesia
BUDGET: Capital Costs  US $1,272,000
Operating Costs US $484,000
INCREMENTAL COSTS: US $720,000"
ODS PHASE-OUT: 19.63 MT of CFC-12
52.75 MT of CFC-11
COST EFFECTIVENESS: US $10.90 per Kg. ODP saved
PROJECT DURATION; 4 years
IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY : Indonesia State Ministry of Environment

TECHNICAL REVIEW COMPLETED: YES _X NO_
SECRETARIAT’S COMMENTS
L. Implementation of this project will result in an estimated annual phase out of 19.63 MT

of CFC-12 and 52.75 MT of CFC-11.

2. The replacement alternatives chosen by the company are HFC-134a as refrigerant and
HCFC-141b as foam blowing agent. The company is researching a long-term option for a non-
ODS blowing agent. Cyclopentane is considered as the most promising substitute, Where a final
decision has been made, the company will submit another investment proposal for conversion to
non-ODS technology. The Secretariat seeks guidance from the Executive Committee regarding
funding for any such future project proposal.

3. PT Sanyo Industries Indonesia (SII) is a subsidiary of Sanyo, Japan with 35 per cent of
local ownership. The actual production output of the company was 60,820 units in 1993, SII
has been constructing the new production facility with production capacity about 320,000 units.
SII expects to operate the new facility in February 1995 while production in the existing facility
will stop in November 1994.

Incleding 15% centingency and 3% financial agent fee,
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4. Sanyo Industries Indonesia is requesting funds retroactively to cover the costs incurred.
5. Capital costs of the project are associated with product development, technical assistance,

training and conversion of the plant. Engineering assistance and training are provided by Sanyo,
Japan,

6. Incremental operating costs are calculated for a 6 month duration.

7. The company realizes that the testing room can be used after initial testing is completed.
The company proposes to cover 20 per cent of testing room costs.

8. The costs of model development, testing and training still remain very high, especially
when taking into account that a new production facility is established.

9. Some cost items have been identified by the Secretariat as not eligible incremental costs.
10. Some costs associated with equipment items are significantly higher than competitive

prices for same type of equipment.
11, A portion of operating costs was not recognized as cligible incremental costs.

12. The Secretariat extensively discussed the above-mentioned issues with the World Bank,

SECRETARIAT'S RECOMMENDATION

13. Having regard to the reduction of costs to take account of the above issues, the Fund
Secretariat recommmends the capital costs be reduced by US $680,000 and the project be approved
in the amount of US $446,000.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Indonesia
PROJECT TITLE: Elimination of Ozone Depleting Substances used
in the Production of Houschold Refrigerants at
P.T. Sharpe Yasonta Indonesia
BUDGET: US $4,234,000 (Capital costs)
US $ 423,000 (Operating costs)
INCREMENTAL COSTS: US $2,693,000" {incl. 15% contingency and 3%
financial agent fee)
ODS PHASE-OUT: 77.9 MT of CFC-12
134.3 MT of CFC-11
COST EFFECTIVENESS: US $15.59 per Kg. ODP saved
PROJECT DURATION: Four years
IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY : Indonesia State Ministry of Environment

TECHNICAL REVIEW COMPLETED: YES X NO_

S TS C

1. Implementation of this project will result in an estimated annual phase out of 77.9 MT
of CFC-12 and 134.3 MT of CFC-11.

2. The replacement alternatives chosen by the company are HFC-134a as refrigerant and
cyclopentane as foam blowing agent. The project includes product development and conversion
of the plant. Engineering assistance and training will be provided from its licensed company,
Sharp Corporation of Japan. Special attention will be given on the safety issue of the
cyclopentane usage.

3. Capital costs are associated with equipment procurement, non-ODS refrigerator product
development, technical assistance from Sharp Co. of Japan, prototype testing and training.

4, Incremental operating costs are calculated at net present value for four years of
production achieving the full installed capacity of 290,000 units in 1999. Ten per cent of total
calculated operating costs are requested under this project.

1. Adjusted to reflect the local ownership of 49 per cent.
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5. A substantial portion of existing equipment at household refrigerator manufacturing
plans can be utilized while converting to no non-ODS substitutes if it is in good working
condition. This approach has been applied in many conversion projects approved by the
Executive Committee so far.

6. 1t is stated by the project document that installed equipment is in very good condition.
However, most of the equipment is claimed to be replaced with new equipment under this
project.

7. Costs associated with model developed and testing are about US $600,000, which
substantially exceeds similar costs in many projects approved by the Executive Committee. The
company is planning to increase production from 79,000 units to 290,000 units in 1999.

8. Some equipment items have been identified by the Secretariat as not being incremental
costs and have not been recognized as eligible for funding.
9. Costs of some equipment items have been identified by the Secretariat to be exceeding
competifive costs available on the market and applied in other similar approved projects.
10. The Secretariat has extensively discussed all the above-mentioned issues with the World
Bank.

s T T ATIONS
11, Having regard to the reduction of costs to take account of the above issues, the Fund

Secretariat recommends the capital costs be reduced by US $2,500,000, and the project be
approved in the amount of US $1,220,000.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Indonesia
PROJECT TITLE: Reduction of CFC-12 Emission during Service of
MAC by Use of Recycling Equipment
BUDGET: Phase I (1993 - 1996): Us $327,000
INCREMENTAL COST: US $327,000
ODS PHASE-OUT: 41 ODP tonnes
COST EFFECTIVENESS: US $6.67/kg
PROJECT DURATION: Two years
IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY : Indonesia Ministry of Environment

TECHNICAL REVIEW COMPLETED: YES X NO_

E ARIAT’ T

1. The project proposal comprises two phases. The World Bank agreed with the
Secretariat to process Phase I of the proposal.

2. This project will reduce CFC-12 emissions during the servicing of MAC units by
installation of recycling equipment at multiple service shops. The project includes a training
programme for service technicians, technical support, and equipment maintenance and repair to
MAC service shops.

3. Practical implementation issues will be identified during a pilot phase (Phase I), in
which 50 recycling machines will be installed, and will be resolved prior to full scale
implementation (Phase 1) in which another 320 machines will be installed.

4, The project proposal was reviewed by the Fund Secretariat. Based on the comments
from the Secretariat on equipment being requested (procurement of a truck) and funding levels
related to programme management, and discussions with the World Bank, the Bank agreed to
review the project proposal accordingly. The project cost was reduced from US $603,550 to
US $327,000. Due to time constraints, the project document could not be revised to reflect
changes in costs of Phase 1.
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5. The project will provide a comprehensive assessment of the programme at the end of
Phase I. This assessment will contain detailed information relevant not only to the design of
Phase 11 of the project, but to also facilitate the design and implementation of MAC recycling
programmes in other Article 5 countries. The assessment would be submiited to the Executive
Committee, and be made publicly available, before submitting a project proposal for
implementation of Phase 1L

SE T, T's TI
6. The Secretariat recommends as follows:
a. to approve the requested project costs at US $327,000.
b. To request the Government of Indonesia to submit the project proposal for the

implementation of Phase II of the MAC recycling programme after the
assessment of Phase | has been completed.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Indonesia
PROJECT TITLE: 1. C{mv'ersion of Metal Cleaning Processes
from 1.1.1 Trichloroethane (TCA) to
Aqueous Cleaning at PT, Markindo Theco
Company;
2. Conversion of Metal Cleaning Processes
from 1.1.1 Trichloroethane (TCA) to
Agqueous Cleaning at PT. INTI Company
BUDGET: US $350,000 (Capital Costs)
US $168,560' (Operating Costs)
INCREMENTAL COSTS: US $531,100
ODS PHASE-OUT: 31.32 MT of 1.1.1 TCA (3.132 ODP-weighted
fonnes)
COST EFFECTIVENESS: US $169.57 per Kg. ODP saved
PROJECT DURATION: 12 months
IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING AGENCY : State Ministry of Environment

TECHNICAIL REVIEW COMPLETED: YES _X NO__

S T y N T
1, Two project proposals are addressed together in these comments.
2. Implementation of the two project proposals will result in an estimated annual phase-out

of 31,32 MT of 1.1.1 TCA (3.132 ODP-weighted tonnes). The phase out of ozone-depleting
substances will be accomplished by replacing the current degreasing, developing and stripping
machines and manual cleaning processes with an aqueous (water-based) process.

3. The waste water effluent stream will be treated prior to discharge to drain in
compliance with local regulations.

1. Calculated for four years of operation,
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4, Operating costs are calculated in each individual project for four years of operation.
5. Cost-effectiveness of these two projects is extremely low, owing to the fact that
1.1,1 TCA has a low ODP.
E: T COMMENDATIONS
6. The Secretariat recommends approval of the project and the requested funding as

itemized in the following table,

Company ODS Phase-out Capital Costs | Operating Costs Total
MT/Year Incremental Costs
P.T., Markindo 21.6 1.1.1 TCA 226,000 127,000 335,000¢
Theco
P.T., INTI | 972 1LLLITCA 124,000 41,560 196,100
H Total 31.38 1.L1.1TCA 168,560 531,100

350,000

1. Includes 15 per cent contingency amnd 3 per cent financing agent fees,
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Indonesia
PROJECT TITLE: 1. Elimination of the Use of 1.1.1 TCA and
CFC-113 in the Manufacture of Metal and
Plastic Motorcycle Parts at PT KGD
Indonesia, Inc.;
2. Elimination of the Use of 1.1.1 TCA in the
manufacture of Nickel Plated Steel and
Brass AA  Battery Parts at PT
FDK-Intercallin;
3. Elimination of the Use of CFC-113 in the
Manufacture of Metal Personal Headphone
Parts at PT Padma Pacific Sejahtera
BUDGET: US $1,225,000 (Capital Costs)
US$ 14,702! (Operating Costs)
INCREMENTAL COSTS: US $543,310 ¢
ODS PHASE-OUT: 64.4 MT of 1.1.1 TCA (6.44 ODP MT) per year
11.5 MT of CFC-113 (9.2 ODP MT) per year
COST EFFECTIVENESS: US $34.35 per Kg. ODP saved
PROJECT DURATION: 15 months
IMPLEMENTING AGENCY: UNDP

NATIONAL COORDINATING AGENCY : Indonesia Ministry of Environment

TECHNICAL REVIEW COMPLETED: YES _X_ NO_

SECRETARIAT’S COMMENTS
L Three project proposals are addressed together in these comments,

2. Implementation of these projects will result in an estimated annual phase-out of
64.4 MT of 1.1.1 TCA (6.44 ODP MT) and 11.5 MT of CFC-113 (9.2 ODP MT).

1. Calculated for four years of operation.
2 Adjusted to reflect the Jocal ownership,
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3. The phase out of ODSs will be accomplished by replacing the current ODS degreasing
processes with closed loop aqueous detergent solvent cleaning processes and non-QDS
chiorinated solvent processes.

4, Incremental capital costs cover replacement of existing degreasing equipment with
non-ODS cleaning installations and waste water treatment systems,

5. Incremental operating costs/savings are calculated per individual project,

6. The waste water effluent stream will be filtered and treated prior to discharge to drain
in compliance with local regulations.

7. The cost-effectiveness is poor, owing to the fact that 1,1.1 TCA has a low ODP.
SECRETARIAT’S NDATI
8. The Fund Secretariat recominends approval of the three projects and approval of
incremental costs as follows:
Company ODS Phase-out Capital Costs | Operating Costs Total
MT/Year Uss$ (Savings) Incremental i
Uss Costs
Uss
P.T. KGD Indonesia Inc. 32MT 111 TCA 323,000 (29,700) 88,000!
10 MT of CFC-113
P.T. FDK-Intercallin 32.4MT 1LLLLITCA 732,000 538,192 299,100°
| p.T. Padma Pacific 1.5 MT CFC-113 170,000 (13,790) 156,210
Sejahtera
Total 64.4 MT 1.1.1 TCA 1,225,000 14,702 543,310
11.5 MT CF(C-113

1. Adjusted according to 30 per cent local ownership.
2. Adjusted according to 46 per cent local ownership and enterprise contribution (US $140,000).
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PROJECT TITLE:

SECTOR COVERED
ODS USE IN SECTOR:

PROJECT IMPACT:

PROJECT DURATION :
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COST:

COST ~ EFFECTIVENESS :
PROPOSED OTF FINANCING : 1)
IMPLEMENTING ENTERPRISES :
COORDINATING MINISTRY :

Indonesia ODS Phaseout Project

Project Cover Sheet

Republic of Indonesia

Conversion of Matal Cleaning Processes from
1.1, 1-Trighlorogthane {TCA) to Agueous Cleaning
at PT.INTI

Solvent Cleaning

160 MT of CFC-113 in 1992

2,198 MT of 1,1,1~-Trichloroathane in 1982
115 MT of Carbon Tetrachloride in 1832

474.3 MT of Total ODP-weighted consumption

Eliminate annual consumption of .72 MT of TCA
{0.57 ODP-weighted MT)

12 months
10 years

OBS Reduction Investment Costs | USs 124,000
incremental Operating Costs ! U8s 41,560

US$ 34.25 1 CDP-weighted kg
US$ 196,100 as a grant
PT. Industri Telekomunikasi indonasia (Persero) - PT. INTI

8tate Ministry of Environment (LH)

aqueous~based machines.

PROJECT SUMMARY

This project will phaseout 9.72 MT of TCA consumption in the manutacture of Printed Clreuit Board
(PCB) at PT. INTL PT7. INT] produces several types of telephone such as desk telephones, public payphones,
mobile telephone system, digital telephone swithcing equipment, and digital PABX. The products are locally
marketed. TCA is used as a developer in the manufacture of PCBs at PT. INTL. The phaseout of ozone dep~
leting solvents {ODS) will be accomplished by replacing the current developing and stripping machines with

TECHNICAL ASSESSMENT

This project proposal is being submitted to the OORG reviewer for a final approval.

H The revised project has addressed the reviwer's comments about numerical discrepancies,

1} Include 15 percent contingency and 3 percent financing agent fee.

INTH
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PROJECT OBRJECTIVE

The obiective of this project i to eliminate the use of TCA in PCB
cleaning operatigns at PT. INTI. The use of TCA in developing and cleaning
during the manufacture of PCHs will be replaced with agueocus wleaning based
on sodium carbonate {Na,CO4}.

SECTOR BACKGROUND

The solvent cleaning process seckor represents the largest use of
Ozone Depleting Substances (0DS) in Indonesia with 31% eof total
consumption. Cn an ozone depletion potential (0DP) wsighted basis, the
1922 Indonesia consumption in the solvent sector amounted to 474.3 MT, or
approximately 7.22% of total weighted consumption in the country.

In 1992 the solvent cleaning sector consumed 2,198 MT of TCA, 180 MT of
CFC-113, and 115 MT of Carbon Tetrachloride ({CTU}. The rapid increase in
the use of ODS in solvent cleaning applications in Indonesia is a result of
an expansion of the electronlcs and metal cleaning industries, particularly
through investment in joint ventures of captive Indonesia owned companies,
by Japanese, European, and Mmerican firms. The metal cleaning processes
account for approximately 50% of total ODS consumption in the solvent
sector in Indonesia.

Metal parts c¢leaning includes most gross cleaning processes of large or
heavily soiled parts. Most metal cleaning can be found in industries such
as transpoertation {land and air), shipyard, basic metal, and machinery.
Electronic cleaning processes include circuit-card and electronic part
cleaning.

There are a large number of companies that use ODS in small
guantities, but thelr number are not known because while some register ag
businesses, many do not. These companies generally buy their solvents and
theiyr parts in relatively small guantities from retallers and they
manufacture items such as kitchen tools, car polish, black smith product,
iron work, plastics, and jewelry.

Rdditionally there are in the industry tailors, service and repair
shops, and sewing machine users {garment manufacturers}. The largest
subsector within the small scale industry is construction workers, who use
sclvent for cleaning parts and tools. Handicraft industries are another
category of ODS solvent usez.

INTi/ . ) - e



FEHTERPRISE BACKGROUND

PT. INTiI is state-owned company under the agency of Strategic
Industries of the Republic of Indonesia {BPIS). It was officially founded
on pecember 30th, 1974 and now employs 1904 employees at its manufacturing
facility in Bandung.

PT. INTI is the largest Indonesian telecommunications eguipment
manufacturer which produces digital telephone switching eguipment, desk
telephones, public payphones, mobile telephone system, digital PABX, and
other telecommunication system. Almost all of these produgts regquire the
uge of the Printed Circuit Board (PCB), therefore PT. INTI now also
manufactures high guality PCBs. In 1%%3 its production capacity is 6,000
square meters/shift of PCB, for making total production about 1,085,318
units of eguipments.

PT. INTI consumed 9.72 MT of TCA in 1993 for developing and cleaning
in the manufacture of PC2.

PROJECT DESCRIPTION

PT. INTI will replace the use of TCA in the developing process of PCB
with agueocus cleaning based processss. Currently, INTI wuses TCA in
daveloping process to remove non-cross linked dry film from metal coated
epoxy and followed by stripping process to remove cross linked dry film
with methylene chloride {MeCl) as the soclvent.

In new process of awaeous cleaning system, there is also need to
replace the type of dry film photoresist which impact to the stripping
process. Consequently ecleaning process in stripper will use agueocus
gystem. The new cleaning eguipment will be used to replace both of the
developing and stripping machines. The new developing process will use
godium carbonate as & solvent and stripping process will use sodium
hydroxide.

PT. INTI will incur cosis for the fellowing project elements:

1. Puchase one developing process egquipment
2. Purchase one stripping process eguipment
3. Purchase one wastewater treatment tank
4. Installation and training

%. Regurring costs (including labor, electricity, wastewater treatment)
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Each of these is explained in detail below :

The agueous cleaning eguipment will include oane developing machine,
one stripping machine, and one wastewater treatment tank.

In the process preduction, PT. INTI uses a large amount of water,
therefore the wastewater treatment is required. Now, PT. INYI has several

wastewater treatment tanks. The new developing and stripping processed
will use more water, so that PT. INTI regquest one wastewater treatment
tank.

Employees will be trained in the proper use of the new eqguipment, and
maintenance pexrsonnel will be trained in the best methods of calibrating
and ceontrolling the machinery.

Incremental costs assogiated with the difference in cost of
electricity, selvents and labor are included.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

In the solvents sector, there are limited optiocons to the use of oczone-
depleting solvents, Among the options are nen-0DS chlorinated solvent
cleaning, crganic solvent cleaning, semi-agquecus solvent cleaning, agqueous
cieaning, and "no-clean® or the modification of upstream processes to
remove the need for eleaning in downstream processes. In the case, PT. INTI
.chooses the an agueous cleaning process to eliminate its use of TCA in the
manufacturse of printed circuit boards.

At the present time, TCA is used in the manufacture of printed circuit
koards as both as a developer and a cleaning agent. After the circuit
pattern is exposed on the PCB, the exposed PCB is run through an in~line
developing machine that uses TCA as the developling solvent. The PCB is then
run through a similiar in-line stripping machine that uses methylene
chloride to strip away the nnéxpca&d photoresist, Finally, the PCB is run
through the TCA machine once again for a final cleaning before it is sent
to the assembly shop.

Through a technical cooperation agreement, PT. INTI has worked with
Siemens AG of Germany to identify aguecus c¢leaning as the optimal
alternative for its use of TCA in developing and cleaning. However, this
switch will require & switch to an agueocus-processable dry film photoresist
from the current solvent-processable photoresist., Because the new
photoresist can not be effectively removed by methylene chloride, PT. INTI
will also require an agusous machine for photoresist stripping.
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Agueocus c¢leaning is an optimal choise for PT. INTI because it will
resuit in little effect on the enviresnwment. PT. INTI has already
demonstrated its environmental stewardship in terms of wastewater discharge
through its operation of on-site wastewater treatment facii{ty. By
switching to an water-bassd cleaning process, the company will be assursd
of minimal environmental impact because of the use of its treatment
facilities.

PROJECT COS‘I2

Total Project Cost

Az described below and presented in debtail in the relevant annexes,
the total project cost is US$ 185560 Because there are noc non-0D§
investment costs associated with this project, the total project cost
equals the ODS reduction portion of the overall project.

investment Cost

As detailed in Annex 1 the total investment cost is USS 1:4,000. Major
components of thisg cost include the purchase and installation of in-line
agqueous c¢leaning equipment machines and one wastewater treatment {(US§
104,000} as well as costs associated with technical assgistance (USS§
10.000%.

Operating Cost

If the project was not undertaken, the annual operating cost,
exclusive of tax, would be Uss 122,236 If the project is implemented, the
annual operating costs will he 08§ 141,%&64 resulting an annual incremental
operating costs of Uss 14422 Given an eguipment lifetime of 10 years and
a discount rate of 10 percent, the net present value of the firat four
years of incremental pperating costs is VUSs$ 41,560 p pore detailed
breakdown of operating costs is provided in Annex 2.

Unit Abatemsnt Cost (UAC)

Az shown in Annex 3, The UAC for this project is US§ 34,25 per OLP~
weighted kilogram of TC2 phased out per year. This number is derived Ifrom
annualized incremental capital costs of US$ 20,180, first year incremental

annual operating costs of US$ {13,111}, and savings of 9,720 kg
{welghted) of ODP per vear.
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Proposed OLY Grant

The proposed OTF grant for PT. INTI is USS 156,100 and was calculated
as follows, First, the total investment cost of UsS$ 124,000 was added to

the present value of the incremental operating cost over the first four
vaare of the project, which is US§ 41,560 The resulting total of USS$

7 fﬁSﬁﬁﬁ was multiplied by the percent Indonesian ownership (100~-percent) of

the faclility to yield the grant amount. In the case of PT. INTI, there was
no reduction in proposed grant due to foreign ownership.

SCHEDULE

Finalize specifications, Xxx
tandarg, review bids, select
equipment

Site preparation XXX
Equipment arrival X

installation of equipment XX
Start-up, trials, and training *X

REQUIRED REGULATORY ACTIONS

No regulatory actions, other than routine permitting, are reguired to
implement this project. Under existing agreement with the Worlid Bank,
equipment and machinery imported as part of this project will be exempt
from import dutles levied by govermnment of Indonesia.
RESULT

Direct Project Impacts

The project will eliminate 9.72 MT per yesy of TCA at PT. INTI.

Indirect Project Impacts

This project will not have any indirect project impact. Assuming a
successful transition to the use of aqgueous developing, stripping, and
cleaning processes, the performance of INTI‘s product will remain
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unchanged, Because of the favorable economics of this proposal, thers is
unlike to be any impact on product price. Absent & charge in gquality or
price, consumer demand and preduction levels are expected to be uneffected
by the project. ‘The envirenmental impact associated with this project are
discussed in Annex 4.
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ANNEX A
INVESTMENT COSTS

A1 EQUIPMENT 100,000
~ DEVELOPING MACHINE
- STRIPPING MACHINE
-~ WASTEWATER TREATMENT TANK

EQUIPMENT INSTALATION 10,000
(SUPPLIER & STAFF)
TECHNICAL ASSISTANCE 10,000
TRANSPORTATION, SHIPPING, 4,000
INGURANCE

TOTAL INVESTMENT COST 124,000

*Y This price of equipment is a package price from Siemens, Germany,
Which have a signed Contract with INTL. Siemens is Consultant
for main equipment of INTL
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ANNEX B
INCREMENTAL OPERATING COSTS

GROWTH RAYE 0%
TCA USE (KG)

ODP OF TCA (KG) 0.1
AVERAGE USE OF TCA

(KG ODF,1995 T0 1998)

TABLE B.1. INCREMENTAL OPERATING COST

BASELINE COST: 122,236 1122,286 | 122,236 | 122,236 | 122,236
Solvent Cost per ysar

- TCA {drum) 36 401 { 14438 14,436 14,4361 14,436 | 14436
- MeCl (drum} 48 2205 10,584 | 10,5841 10,584 | 10,584 | 10,584
Chemical Cost per Year

- PTE Riston Type 1215 (roll) &0 193 ¢ 11,580 11,680 ¢ 11580 11580 | 11,5680
- 8TOI Riston Type 1215 (rof}) 156 1 170.21 | 26,853 26,653 | 26,553 | 26,553 | 26,583
- VACREL Type 930 {roll) a0 632 56,880 ] 56,880 ; 56,830 | 56,880 | 55,880
Etectric Cost per Year

- Developing Machine (kwh) 6,000 0.11 660 660 660 €50 660
- Stripping Machine (kwh) 8,000 0.1 680 660 660 660 660
Mar Power Cost per Year 2. 4415 883 883 883 883 883
PROJECT COST: 135,347 | 135,347 | 185,347 | 135,347 | 185,347
Solvent Cost per Year

~ Watar {cubic meters) 1,440 .04 20 20 20 20 20
Chemical Cost per Year

- PTE Riston Type 8215 (roli} 78 126 95761 9,576 9,578 9,575 9,576
- §TDI Rigton Type 8215 {roll) 180 126 { 23,940 | 23,840 23,840 | 23,940 23940
~ VACREL Type B130 (rofi) 82 1000 | 92,000 | 92,000 | 82,0001 92,000 92,000
-~ NA2CO3 (k) 800 1.4 1,120 1,120 1.120 1,120 1,120
- NAQH (kg} 1,200 1.64 19681 1,968 1,868 1,968 1,968
Electric Cost per Year

~ Developing Machine (kwh) 20,400 .11 2,244 2.244 2,244 2,244 2,244
~ Stripping Machine {kwh} 25,200 0.11 2772 2,772 2,772 2,772 2,772
~ Wastewater Treatment (kwh) 3,660 0.1 403 403 403 403 403
Man Power Cost per Year p 4415 833 883 883 883 823
Wastewater Treatment Cost per Year 421 421 421 421 421
Incremental Operating Cost 13,4111 13,111 1 13119 | 13111} 13,111
Net Incremental Operating Cost {DISCOUNT RATE 10%) | 41,560

{1995 to 1998 )
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ANNEX C
CALCULATION OF UNIT ABATEMENT COST

C.1 QDS SBaving

ODP of TCA 0.1
Annual growth 0%
Use of TCA per 1994 demand (KG) 972
Average Annual ODP Phased-out (KG) g72

C.2 Incremental Capital Cost

Economic Life of Project {years) 10

Total Investment Cost ' uss 124,000

Annualized Incremental Capital Cost uss 20,180
C.8 HNet Annualized Incremental Operating Cost uss 13,1
C.4 Unit Abatement Cost {US$/kg ODP phased—out) 34,25
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ANNEX D
ENVIRONMENTAL ASSESSHENT

In the proposed agueous cleaning systems, deionized water will be used
to clean metal parts. Agqueous cleaning processes are safe for workers and
generally do not harm the environment., The use of water does not add
volatile organic hydrocarbons to the alr. However, the agueous process will
create & large quantity water slightly contaminated with hydrocarbon oils.
This projeoct includes funding for wastewater treatment.

It is wunlike that the project will have an adverse environmental
impact. PT. INTI will have to obtain permits from the necessary authorities
prior to installation of the cleaning equipment.
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2, Industri Telekomunikasi Indonesia {(INTI}

2.1 This propesal refers to the elimination of trichlorcethane
(TCA), from INTI Indonesia. This Company is one of the largest
manufacturers in the country., of telecommunications eguipment.
including digital telephone switching equipment, <esk telephones,
public payphones, mobile telephones etc.. 3ince almost all of
these products require printed circuit beards (FCB) the Company
manufactures all the PCEs necessary for its own requirements.

2.2 The Company uses 9,72 MT of TCA annually.

2.3 The project proposes the introduction of an agueous board
developing system and an aguecus board cieaning system,

2.4 The UAC in the first proposal was give as $24.032 per ODP Kg,
using a figure of 1.365 ODP weighted MT annual CDS elimination.

2.5 In the final submission the UAC has increased to $34.25 per
ODFP Kg due to revision of the annual 0DS elimination downwards
from 1365 MT to 9.72 MT with only minor changes to the costs.

2.6 The project details are good: actual solivent costs are
reduced to a small fraction of the original TCA costs by the use
of water, ($25.,000, including methylene chloride compared with
$207 for water.) Chemical costs also compare very favourably
between the solvent and agqueous systems, increasing by only 1.3%5
times., Energy costs, always a challenge in intreoducing an agqueous
system, are moderate at 4.1 times the original solvent energy
COsSts.



The Montreal Protocol on
Substances that Deplate the Ozone Layer
Indonesia ODS Phaseout Project

Proiect Cover Sheet
COUNTRY : Hepublic of Indonesia
PROJECT TITLE: Conversion of Metal Cleaning Processes from

1,1,1-Trichloroethane (TCA) to Aqueous Cleaning
at PT. Markindo Thego

SECTOR COVERED : Solvent Cleaning

ODS USE IN SECTOR : 160 MT of CFC-113 1n 1992
2,198 MT of 1,1,1-Trichloroethane in 1992
115 MT of Carbon Tetrachloride in 1392
474.3 MT of Total ODP-weighted consumption

PROJECT IMPACT : Efiminate annual consumption of 21.60 MT of TCA
(2.16 ODP - weighted MT)

PRCJECT DURATION : 12 months

PROJECT ECONOMIC LIFE: 10 years

TOTAL PROJECT COST: ODS Reduction Investment Costs: US$ 226,000
Incremeantal Operating Costs : USs 157,670

COST ~ EFFECTIVENESS : US$ 40,06 / ODP - weighted kg

PROPOSED OTF FINANCING 11} USS$ 363,600 as a grant
IMPLEMENTING ENTERPRISES: PT. Markindo Theco
COORDINATING MINISTRY Indonesia Ministry of Environmaent (LM}
IMPLEMENTING AGENCY : The World Bank

PROJECT SUMMARY

This project will eliminate the use of 1,1,1 trichloroethane (TCA) in the ¢cleaning of small condenser and
evaporator colls, at PT. Markindo Theco. This company s a manufacturer of condenser and evaporator
coils for autornotive air-conditioners. lts products are sold primariliy in Indonasia, with about 20 % being ex-
ported to Hong Kong, Philippines, and Australia. PT. Markindo Theco manufactures condenser and evapo-
rator coils from the raw materials of aluminum sheet and copper and aluminum tubing. The phaseout of
ozone depleting solvents {ODS) will ba accomplished by replacing the current vapor degreasing and manual
dip cleaning processes with an aqueous {(water-based) cleaning process.

TECHNICAL ASSESSMENT

This project proposal is being submitted 1o the OORG reviewsr for a final approval.
The revised proposal has addressed ths reviewer's comments about nurmerical discrepancies and
energy consumption.,

1) Include 15 parcent contdingency and 3 percent financing agent fes.
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PRGJECT ORBJECTIVE -

The objective of this project is to eliminate the use of all TCA in
cleaning operations at Markindo, (Hereafter refered to in this investment
project proposal as Markinde} the use of TCA in metal cleaning applications
will be replaced with aguecus cleaning. )

SBECTOR BACKGROUND

The solvent cleaning process sector repregents the largest use of
Ozone Depleti?xg Substances (ODS) in Indonesia with 31% of total
consumption. ©On an ozone depletion potential (ODP} weighted basis, the
1992 Indonesia consumption in the solvent sector amounted to 474.3 MT, or
approximately 7.22% of total weighted consumption in the country.

In 1932 the solvent cleaning sector consumed 2,198 MT of TCA, 160 MT
of CFC-113, and 115 MT of Carbon Tetrachloride {CTC)., The rapid increase
in the use of ODS in solvent cleaning applications in Indonesiaz is a result
of an expansion of the electronics and metal ¢leaning industries,
particularly through investment in Joint wventures of captive Indonesia
owned companies, by Japanese, European, and American firms, The metal
cleaning processes account for approximately 50% of total ODS consumption
in the sgolvent ssctor in Indonesia.

Metal parts cleaniag includes most gross cleaning processes of large
or heavily solled parts. FHost metal c¢leaning can be found in industries
such as transportation (land and alr), shipyard, basic metal, and
machinery. Electronic cleaning processes include circult-card and
electronic part eleaning.

Therg are a large number of companies that use ODS in small
guantities, but their number are not known because while some register as
businesses, many do not. These companies generally buy their soclvents and
theiy parts in relatively small quantitles from retailers and they
manufacture items such as kitchen tools, car polish, black smith product,
iron work, plastics, and jewelry.

Rdditionally there are in the industry tallprs, service and repalir
shops, and sewlng machine users ({(garment manufacturers). The largest
subsector within the small scale industry is construction workers, who use
solvent for cleaning parts and tools., Handicraft lindustries are another
category of ODS solvent user.
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ENTERPRISE BACEGROUND -

Markindo is a company which produces heat exchanger for air
conditioning system. The sharsholders of the company are Thai Heat
Exchange Co. Ltd. - Thailand {50%), PT. Sila Amanusaha - Indonesia (30%),
and Grand Ocean {International) Ltd. -~ Hong Kong {20%}.

Markindo was established in January 1981 and started its manufacturing
operation in June 1992. It empleys approximately 100 people in Indenesia
and in 1993, it had revenue of US§ 2,190,000, Its products, evaporators
and condeéensers, are mainly for automobile and 20% of them are exported to
Hong Xong, Philippines, and Australia. Total production in 1983 was about
96,000 unitsy.

Process for manufacturing ita product begins with cutting process of
copper tube, alumunium sheet, and galvanized steel sheet to make tube, fin,
and plate. These components are parts of heat exchanger. After these
parts were assembled, cleaning process were c¢onducted, including dip
cleaning and vapor degreasing, Then the process followed by brazing, leak
testing, drying, measuring test, and finally packaging.

Markinde consumed 21.60 MT of TCA in 1993 for c¢leaning of heat
exchangers. The cleaning process iIs necessary to remove oils and
lubricants added to the components from the stamping, bending, and
expanding process. The use of oil and lubricants ig eritical to permit
proper impact stamping and te eliminate tube cracking in the bending and
expanding process.

PROJECT DESCRIPTICH

Markindo will eliminate the use of TCA in the manufacturing of
condensers and evaporator colls with the use of an in~line agueous cleaning
Frocess, Markinde currently uses a large TCA vapor degreaser for bulk
cleaning and a small bucket of TCA for pre-cleaning. The new cleaning
equipment will be used to replace both »f the TCA cleaning processes. The
switch from a relatively inert cleaning process to one where water is
utilized as & solvent will require detailed agqueous cleaner.

Markindo will ingur costs for the following proisct elements:
1. Purchase of one unit batch agueous c¢leaning system and water supply

system {including its hoist}
2. Purchase of wasted water treatment
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3. Installation and training ~
4. Recurring cests (including labor, electricity, wastewater treatment, and
cleaning chemicals}

Each of these is explained in detail below :

The aguedus cleaning equipment will include one ultrasonic cleaning
machine in chemical tank, one hot water rinse tank, one water spray rinse
tank with alr blow and a drying oven as well as for improvement to facility
exhaust system to ensure that contamination is minimized, a deiocnized waterx
gystem will ke included to provide pure water to the wash and rinse tanks,
Markinde currently draws its process water supply from a well located on
the manufacturing site to fulfill such big amount of water Harkindo
required a deep well pump &t the site.

The funding will be incur for wasted water treatment system.

Funding ig also requested for training of HMarkinde's staff and to
prepare the site for the equipment installation. Employees will be trained
in the proper operation of the new equipment and maintenance perscnnel will
be trained in the best methods of calibrating the machinery and controlling
slectronics.

Incremental costs associated with the differences in cost of
electricity, solwvents, and labour,

JUSTIFICATION FOR SELECTION OF ALIERNATIVE TECHNOLOGY

In the solvents sector, there are limited options to the use of ozons
depleting solvents. Among the options are non-0DS chlorinated solvent
cleaning, organic solvent cleaning, semiaquecus solvent cleaning, aqueous
cleaning, and "no-clean” {the modification of upstream procesges to remove
the need for cleaning in downstream processes). The use of aguacus
cleaning ensures that air pollution will not result from changing the
cleaning process. Other options, such as the use of organic solvents,
contribute to gleobal warming or formation of smog, & serious problem in the
urban area of Jakarta. In metal cleaning such as that at Markindo, the
awitch to no-clean processes is made by the use of evaporative oils or
lubricants. The evaporative types of hydrocarbons are contributors to
local air peilution and do not represent good environmental stewardship.

#arkindo chooses to use agueous-based processes because the efficlent
use of water as a solvent will not damage the environment and because water
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is a plentiful, inexpensive resource in Indonesia. The use of agueocus
cleaning in which the water is recycled for reuse will conserve & natural
resource and will reduce process waste. Aqueous cleaning processes are
widely used in the 7.5., Japan, and other industrialized countries, and
when properly controlled, have proven effective in removing lubricants and
othey hydrocarbon contamination,

¥arkindo expects that the quantity of products to be cleaned will
increase over the next two years from 163,000 units per year in 19%4 to
210,000 units in 1995, By 1996, the productivity will reach 420,000 units
per year. The current cleaning eguipment is a batch process and the
through put ¢an be expanded by modifying the number of wunit in each
cleaning batch, or by decreasing batch processing time.

Markindo Theco has sufficlent mechanical capability, to operate the
new system.

PROJECT COSTSz
Total Project Cost

As described below and presented in detail in the relevant annexes,
the total project cost iz US§E 363,600 . Because thers are no non-~0DS
investment c¢osts associated with this project, the total project cost

eguals the ODS reduction portion of the overall project.

Investment Cost

As detailed in Annex 1, the total investment cost ig US§ 226,000.
Major components of this cost include the purchase and installation of one
medium-volume agqueous cleaning machine ({US§LE0,000), and a waste water
treatmant system {US$ 27,000), ass well as costs assochkated with the
training and installation {US5 10,000).

Operating Costs

If the project was not undertaken, the annual operating cost,
exclusive of tax, would be US$ 33,767. If the project is implemented, the
annual operating cost will be USS 49,740 ', resulting in an annual
incremental operating costsd of USS 115,648. Given an equipment lifetime of
10 years and a discount rate of 10 percent, the net present value of the
first four years o©of incremental operating costs is USS 157,670 . A more
detailed breakdown of operating costs is provided in Annex 2.
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Unit Abatement Cost (UAC)

As shown in Annex 3, the UAC for this project is USS 40,06 per ODP-
weighted kilogram of TCA phased out per year. This number is derived from
annualized incremental capital costs of USS 36,780 first year incremental

annual operating costs of {USS 44,740 3. and savings of 216 MT {(weighted)
of ODS per year.

Proposed OTF Srant

The proposed OTF grant for Markindo is US$ 38&6{‘56" and was caloulated
as follows. First, the total investment cost of USs 226,000 was added te
the present value of the incremental operating cost over the first four
years of the project, which is US3 157,670. Markinde is 30% Indonesia~
owned. However, because its parent company, Thal Heat Exchange Company, 1Ls
located in an Article 5 country, the total of the investment and
incremental operating costs {US5 644,011} was multiplied by the percent
ownership by Article 5 countries (BO percent} to yield the grant amount.

SCHEDULE

Finalize specifications, XXX
tendars, review bids, select
equipment

Site preparation XXX
Equipment arrival X

installation of equipment X%
Start-up, trials, and training X%

REQUIRED REGULATORY ACTIONS

No regulatory actions, other than routine permitting, are reguired to
implement this project. Under existing agreement with the World Bank,
eguipment and machinery imported as part of this project will be exempt
from import duties levied by the government of Indonesia.
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RESOLIYS
Direct Project Impacts
The project will eliminate 21.6 MT per year of TCA at Markindo

Indireet Project Impacts

This project will not have any indirect project impacts. Assuming a
suecessful transition to agquecus cleaniny, the preformance of Markindo
Thago's product will remain unchanged. Because of the favorable economics
of this propesal, there Is unlikely to be any impact on product price.
absent a change in guality or price, consumer demand and production levels
are expected to be unaffected by the project, The environmental impacts
associated with this project are discussed in Annex 4.

Markindo/” . -7-
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ANNEX A
INVESTMENT COST

Water Supply :
Simple Delonized Water System 1 5,000
Deep Well Pump 1 2,000
Storrage Tank 1 6,000
Aguaous Cleaning Systams
Tank Ultrasonic Ciean in Chemical 1 §0,000
Hot Walter Rinse . 1 30,000
Water Spray Rinse and Air Blow Tank 1 10,000
Drying Oven 1 30,000
Wastewaler Traatment
Wastewater Treaiment System 1 25,000
Transter Pump 1 2,000
Station Hoist and Control 16,000
L.PG Supply _ 6,000
Training and Installation
Equipment Training (Theco's Staff) 5,000
Equipment Installation (Supllier). 5,000
TOTAL 228,000
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ANNEX B

BEREAKDOWN OF INCREMENTAL COSTS / SAVINGS
Estimated Cosls in US Dollars

Growth Rate  10% 1984 | 1945 ol
TCA Used (kg} ) 216007 21,800 2186
ODPof TCA 0.1

Average Use of TCA (kq) 21,600

{1995 to 1098)

Average kg ODP-weighted Saved (1995 - 98)

TABLE B.1 INCREMENTAL OPERATING COST
‘{/».:/ o T g?/ag/([\ ALY

BASELINES COSTS 33,767 | 33,767 | 33,767 | 383,767 | 33.767
Bolvent Costs per Year .
TCA (drum) B8O | 347194 27,771 | 27771 27,771 | 27,771 | 27,771
Elgctric Costs per Year ;
Current System (kwh) 4,224 0.124 L4 824 524 524 524
Manpower Costs per Year :
Current System {3 workers) 5,760 0.85 5,472 5472 5472 5,472 5,472
{man~hoursfyean)
PROJECT COSTS 83,507 | 83,507 | B3,507 | 83,507 | 83507
Chemical Costs per Year ; x
Chemical Used in Washing 6,000 65| 39,000 | 39,000 | 38,000 39,000 39,000
Stage {liter)
Water Costs per Year 1,000 0.3 300 300 300 300 300
{cubic meters) .
Electric Cost
Cleaning systern (KWh) 28800 0124| 357t} 3571| 8571 3571 3571
Deep Water & Transfer Pump{Kwh} 9,000 0.124 1,118 1,118 1.116 1,118 1,118
LPG (kgy 36,000 041 14400 ] 14,400 | 14400 | 14,400 | 14,800
Manpower Costs per Year 9,600 0.95 8,120 8,120 8,120 9,120 9,120
(5 workers){man-hours/year)
|Water Treatment Costs per Year : :
Resin Regeneration 15000 ) 150001 15000 | 15,000 ] 15.000
Filter Maintenance 1,000 1,000 1,000 1,000 1,000
incremaental Operating Cost 49,740 | 49,740 | 45,740 | 49,740 | 48,740
Net Incremental Operating Cost 157,670
{1995 10 1998)
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ANNEX C

CALCULATION OF UNIT ABATEMENT COST

C.1 0ODS Saving

ODP of TCA

Annual growth

Average Annual ODP Phasad-put (KG)
C.2 Incremental Capital Cost

- Economic Life of Project {years)
Total investment Cost
Annualized Incrementsal Capital Cost

C.3 Net Annualized Incremental Operating Cost

.4 Unit Abalement Cost {US$/kg QDP phased-out)

THECO:
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Uss
Uss

Ues

0.1
Q%
2,160

10
316,000
36,780
48,740
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ANNEX D
ENVIRONMENTAL ASSESSMENT

In the proposed agueous cleaning systems, delonized water will be used
to clean metal parts. Aguecus cleaning processes are safe for workers and
generally <o not harm the environmental. The use of water does not add
volatile organic hydrocarbons to the air. However, the aguecus process
will create & large quantity water =lightly contaminated with hydrocarbon
oils. This project' includes funding for -a wastewater treatment and
recycling system that will enable al of the water to be recycled to the
cleaning system. Solid waste in the form of filters and resin columns will
be properly regenerated by an outgide firm.

It is unlikely that the project will have an adverse environmental
impact. Markinde will have to obtain permits from the necessary
authorities prior to installation of the cleaning egquipment.

Markindo/ . -11-



3. Markindo Theco.

2.1 This propoesal refers to the Makinde Company which
manufactures refrigerant evaporators for air conditioning
equipment.

2.2 7The process involves copper tube, and aluminium and
galvanised sheet which is formed inte tube fin and plate
compeonents for the heat exchangers. After assembly the parts must
be cleaned and dried by dip c¢leaning and vapour degreasing.
Reliable cleaning is essential for the proper forming of brazed
joints.

2.3 Makindo used 21.6 MT of trichlorethane in 1993 for these
Processes.

2.4 The proposal is based on the intreduction of an agueous
cleaning system for all metal compenents and finished sub-
assemblles required for manufacture <f the heat exchangers.

2.5 The unit abatement costa for this project are $40.08& per CODP
Kg.

2.6 The major criticism of the proposal concerns the very large
increase in energy consumption in c¢hanging from selvent cleaning
to an aqueous system. The cost of electrical and LPG heating is
$19087 compared with $524 feor the TCA system. This is a factor
cf 36 times. The chemical costs in contrast increase by only 1.4
times.

2.7 These figures for the very high energy requirements for
aqueous systems emphasise the greatest disadvantage of such
cleaning systems. Whilst it is acknowledged that the prime aim
of industry is the rapid and complete phase ocut of ozone
depleting compounds it is of concern that this could involve a
large increase in energy consumption and resultant increase in
global warming gases such as carbon dioxide.

2.8 Several Eurcopean manufacturers are introducing retrofit
systems to contain the vapours from sclvent cleaning systems, and
one at least has a completely contained system with close to zero
emission. These could be considered as options for the safe use
of chlorinated solvents withcout the risk ¢©f increasing the energy
demand.



PROJECT COVER SHEET

COUNTRY:

PROJECT TITLE:

SECTOR COVERED:

ODS USE IN SECTOR:
{1992 basis)

PROJECT IMPACT:

PROJECT DURATION:
PROJECT USEFUL LIFE:

TOTAL PROJECT COSTS:

PROPOSED MLF GRANT:
COST EFFECTIVENESS:

NATIONAL

Republic of Indenesia

WS, 0

Elimination of the use of 111 TCA and CFC113 in the
manufacture of metal and plastic motoreycle parts a1 PT

KGD indonesia, Inc.

Solvent

160 MT of CFC113 in 1992

2198 MT of 1,1,1, Trichloroethane in 1982
115 MT of Carbon Tetrachloride in 1992
474 MT of ODP weighted consumption

32 MT of 111 TCA per year (3.2 QDP MT}
10 MT/yr of CFC113

14 months
10 vyears
Total capital investment cost:USD 323 000

NPV of incremental
operating cost: UsD -29,700

USD{293,300 x 30% tocal ownershipj = 88,000

UsD 6.9 $/kg

COORDINATING AGENCY: Indonesia Ministry of Enviroriment (LH)

IMPLEMENTING AGENCY: UNDP

PROJECT SUMMARY
This project will eliminate the use of both CFC 113 and TCA in the ciéaning of metal and
plastic motorcycie parts at PT KGD Indonesia, Inc. The company is a 30% locally owned
enterprise providing headiights, wiring harnesses, tail fight covers, and sitver/aluminum
coated reflector surfaces for the various lights. Most of the paris are consumed locally.
PT KGD manufactures the parts from stainiess steel sheet, aluminum and various plastic
raw materials. The phaseout will be accomplished by replacing the current vapor
degreasing processes with solvent and aquecus/solvent processes.



PROJECT OF THE GOVERNWVENT OF INDONESIA:

ELIMINATION OF THE USE OF 111 TCA AND CFC113 IN THE MANUFACTURE OF METAL
AND PLASTIC MOTORCYCLE PARTS AT PT KGD INDONESIA, INC.

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use of all ozone depleting solvent
processes at PT KGD, indonesia.

2. SECTOR BACKGROUND

The QDS consumption in the indonesian solvent sector is estimated to have reached 115
MT of carbon tetrachloride, 180 MT of CFC-113 and 2198 MT of 111 TCA in 1892, This
sector represents the largest use of ODS - 31% of the total consumed in that year. On an
ODP basis, the total solvent consumption was 474 MT, or 7.22% of the total consumed
by the country. The sector has increased rapidly, primarily as a result of the expansion of
the electronics and metal ¢cleaning industries through investment from joint ventures.

The metal cleaning processes account for approximately 50% of the total consumption of
the solvent section in Indonesia. This subsector includes most gross cleaning processes of
large or heavily soiled parts, and can be found in industries such as transportation,
shipyard, basic metal, and machinery. The electronic cleaning processes include the
cleaning of printed circuit boards, electronic parts cleaning, and the cleaning of electronic
board assemblies after soldering.

A large number of companies use ODS in small quantities, but their number 05 unknown,

because while some register as businesses, many do not. These companies generally buy
their solvents and parts in relatively small quantities from retailers, and they manufacture

items such as kitchen tools, car polish, iron work, plastics and jewelry,

3. ENTERPRISE BACKGROUND

KGD was established in 1981 and commenced operations the next year. Itis a 30%
Indonesian awned enterprise, with 70% Japanese partners in the joint venture.

The company employs 800 people and produces a wide range of plastic parts, reflectors
for headlamps, wiring harnesses, and stamped and cast metal parts, for the motorcycle
industries, e.g., Suzuki, Yamaha, Honda, etc, In 1992, the company consumed
approximately 32 MT of 111 TCA and 10 MT of CFC 113 in the cleaning of metal parts, in
the precision cleaning of motorcycle headlight reflectors, and in the cleaning of a number
of plastic parts and pieces for motorcycle wiring harnesses, tail lights and headlights,



4. PROJECT DESCRIPTION

4.1 PROCESS SOILS

A number of process soils need to be removed in the various cleaning processes. In the
TCA cleaning operations, Silican mold release agents {e.g.,CORIUM 178 - Australia}, Anti-
rust/carrosion oil {WD-40), machine oils, drilling shavings, and small metal particulates
need to be routinely removed. In a separate operation, hard, dried paint is being removed
in the cleaning of a special jig used to paint the various motorcycle parts. In the CFC 113
cleaning operations, the precision cleaning of meld release oils and fine particulates is
critical to the quality of the next production step, i.e., aluminum-silver mirror finish coating
via vacuum deposition. Mold release silicon oils are aiso removed from a number of plastic
parts via isopropyl alcohol (IPAJ.

4,2 PRESENT PROCESS

To carry out the cleaning operations and the removal of the soils described above, the
following processes are deployed.

a The first process is a cold cleaning gperation using TCA to remove the hard, dried
paint from the painting jig, which is immersed in a TCA cold cleaning bath.

b The second process is a hand cleaning operation on plastic parts to remove the
mold release oils, using lsopropyl alcohol.

c The third process employs a chiorinated solvent vapor degreaser for the metal parts
which are next given an injection mold coating. This is a Japanese vapor
dagreaser, Nihon Kakc}pki Kogyo, Ltd., SN 74273

d The fourth process utilizes a Kakohki chlorinated solvent vapor degreaser, Modei B-
2, SN 4275 to remove machine oil and driiling particutates from aiummum parts,
prior to sending them to the next step - an assembly line.

e The fifth process uses a Japanese made vapor degreaser to remove mold release
oils and fine particulates in a precision cleaning operation prior to the next step -
i.e., a critically sensitive vacuum deposition of alumina-silver mirror coatings on the
surfaces of headlight reflector cones.

4.3 PROPOSED ALTERNATIVE PROCESSES

Non-QODS solvents will be used to replace the TCA solvent processes, i.e. a mild
hydrocarbon and/or TCE alternative, combined with a modification of the existing vapor
degreasing processes to permit the safe use of the alternative solvent technology. The

cost of modifications will be essentially equivalent for the alternative solvents, aithough
the scope of the modifications will be different.



A flamimable solvent/IPA drying process will be used as the replacement process 1o clean
ard dry the plastic headlight reflector bases.

5. TECHNOLOGY

in the solvent sector, there are several options to the use of 111 TCA and the use of CFC
113 for metal cleaning and the cleaning of plastic parts:

- agqueous (employs detergents and water rinses to achieve cleanliness)

- semi-aqueous (uses solvents and water rinses to achieve cleanliness}
- non-0DS chlorinated solvents
- hydrocarbon solvents

The company has chosen to use non-0DS solvents to replace the TCA solvent processes.
The use of agqueous or semi-aqueous technology in the metal cleaning operations was not
considered to be as cost effective as using a mild hydrocarbon or TCE alternative,
combined with a modification of the existing vapor degreasing processes to permit the
safe use of the alternative technology.

Similarly, the company chose to use a flasmmable solvent, combined with an IPA
rinsing/drying process to clean and dry the plastic headlight reflector bases, because the
slightest water spotting would be considered totally unacceptable from a coating quality
standpoint, since the slightest residue will be coated over in the subsequent mirror finish
depositing step, and would appear as a significant surface defect.



6. PROJECT COSTS

8.1 TOTAL CAPITAL COSTS

The following summarizes the anticipated investment cost and related activities:

DESCRIPTION
« Modify 2 TCA Cleaning systems

. Hoists and covers
Warm air drying unit

- Flammable solvent cleaning plant

- Piping and fume exhaust
- Electrical wiring

- Flammability instrumentation
. Air monitoring tests before startup

+ Training & engineering
* Process & material compatibility testing

. Contingency & rounding

TOTAL

SUB-TOTAL TOTAL
$60,000
15,000
25,000
104,000
145,000
10,000
10,000
16,000
7,000
187,000
6,000
4,000
26,000

$323.000



6. PROJECT COSTS {(continued)
6.2 INCREMENTAL OPERATING COSTS

The following table summarizes the incremental operating cost:

ITEM PRESENT PROPOSED
SYSTEM SYSTEM
1) TCA chemical cost 530,720
{32MT x $0.96)
CFC 113 cost $80,000

(10MT x $8.00)

New Solvent $80,000
1 {32MT x $2.50)

Flammable solvents $20,000
{1OMT x $2.00)

2} Labour cost $16,000 $16,000
3) Energy cost $ 750 $ 800
' {$0.06/hp x Bfday x 312 x Shp} (30.06x8x312x 4)
4) Maintenance $ 1,000 $ 2,500
Total E 51 28,4?(;-” s119.100
Difference ) $-9370 o

NPV of 4 Year Difference =0.7825 x-8,370 x 4 = $-29,700

8.3 UNIT ABATEMENT COST

ODS reduction capital cost.....cooeveerae UspD 323000
Annual incremental Cost..iiicinine Ush {8370}
Project useful life.......cooicviveniciniicnnne 10 years

ODS reduCtioN. v vrecsnicrinnnnn, ... 13,200Kg

% local ownership covevciecacreenscanns 30% |

Unit Abatement Cost {{a/c + b} /d] US/kg/ 1.7 {ODP Basis)



7. FINANCING PLAN

The company requests reimbursement of the complete project costs, which are estimated
to be: USD {323000} + {-29700} = 293,300, before ownership adjustments.

Since the Company is 30% Indonesian owned, the grant requested is $8 8;509.

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT
UNDP wilt oversee the completion of this project.

8.2 SCHEDULE

The project will be congidered complete when menitoring has confirmed that
production volumes and cleanfiness levels of parts either exceed or are equivalent to
the 111 TCA and CFC 113 processes, and the work area is i0 compliance with all
tocal safety and DOE requiations. It will be carried out according to the schedule

below
Time for Completion
1994 1995

Q1 Q2 a3 04 Q1 Q2 Q3 Q4
Project Preparation ik X
MLF Approval X
Order Equipment X X
Process Modification X X
Instaflation X
Trial Runs X
Compatibility Test for
customers X X
Training X

Phaseout actually begins here {1995}



9. PROJECT IMPACT

This project will eliminate the use of at least 32 MT of 111 TCA and 10 MT of CFC113
during the first year of implementation.

10. ENVIRONMENTAL ASSESSMENT

Under this project, KGD will convert to cleaning systems which are technologically
accepted world-wide. Since these are metal and plastic cleaning processes, removing
process soils (as opposed to removal of acidic flux residue), it is unlikely that this project
will have an adverse environmental impact, provided that the aiternative solvent waste
stream management is in compliance with regulations and acceptad industrial standards.



GLOBAL CEMTRE FOR PROCESS CHANGE

P.O. Box 353 W. G. Kanyon
Monichanin, OF Teli 24534273

s -

97190633 VSA Fax: 7028585200 -

n

TECHNICAL REVIEW

{ have reviewed the indonesia Project, “Eilimination of the use of 111 TCA erg
CFC-113 inthe manufactre of metal and plastic motorcy cle parts at PT KG
Indonesia, Inc.”, from the solvent sector, based on discussions with the author ,
as wel as review of the project documernt.

Country of OQrigin Indanesia

Project Titla » Efimination of the use of 111 TCA and
GFC-113 in the manufacture of matal ard
rlattic motorcy cle parts at PT KGD indonesia,
rc.

Sector Solverts

Relatonshipto C P T he project addresses how this factory QDS

phase put fits inwith the ODS uaing solvernt
subsegtors in indonesia. The Project relates 1o
the C.R, via the description of the solvents
used and the amounts to be phased out,
ak h & does rot drectly write about the
country programme.

Technology

Teghnical Sourkiness

This project substitutes several stfective QDS alternative technology choices for
the various metal and delicate plastic solvert cleaning tions to be replaced-
It incudes the process definition, quaiification, and installation of cleaning
techrologies that will meet the unique needs of cleaning and spot-free drying of
metal and plastic parts, as described in the project document. The need for apot-
free parts prior to vacuum metaliztion is an especially critical application.



The use of flammable or combustble hy drocarbon or alcoho! solverts in the
replacement techrology chokce wilt sEomewhat restrict the equipmernt choices, but
thoy will be etfective and canbe used salely # appropriate procedures are
followed. The equibment must have minimal vapor loss, and generaly uses
either carbon dioxkie or nebulizing water sprays, actuated by a muki-sensor
detector sy stem, for safe operation. The need for safe operating equipment
incorporating these featires, which Is readily avaiable, is specifically recognized
in the project. The use of TCE as & non-OUS option s also addressed via the
need to incorporate workplace air monitoring, enhance machine ventiation and
provide hoists and cleaning machine covers 1o isolate the workers from the TCE
vapors.

Safety

The use of flammable and potentially toxic solvents must provide for low
exposure levels, both acutely and ctronically, and operating procedures and
equpment settings that prevent ar/solvent mutures which are potertially
flammabie, Thus, in order to control exposure and the creation of flammebile
stuations during routine functions, it is important that handing such as loading,
unloading. sokition make-up, and solvent transfer procedures (inchiding spett
materials) be spalied out and people trained belore they are permitted to become
operstors in the cleaning area. Periodic retraining i also recommended via
review of the videotapes made during the on-site training provded by the
cleaning equpmert supphers.

Provisions for safe maintenance must aiso be made, e.g. the use of spark proot
tools and the measurement of flammabie mix concerntrations before enterng the
cleaning basket area of the equipment,

. Appropriate aperating interiocks, which shouid be installed as part of the
| equipment des'an, shouid be periodically checked for er tunction. The
imerlocks should never be alowed to be bypassed ff they bagin to mafunction.

Environmental 1mpact

it s unlikely that this project will have an advarse envronmertal impact.

arce it will be reviewed with the indonesia Ministry of Envronment (LH) prior to
irplemerntation. Also, the project commits that "P7 KGD Indonesia, inc. wil
obtain equipment that is designed for use with flammable, evapargtive, soivarts
and that has been designed to meet National Fre Protection Agency standards.”



Proy t

The cost components idertified in the project cover the equipmerk required,
including cleaning equipmert rofl top covers, hoists and ventilation improvements
for workplace solvent vapor exposure cortrol, plus operational cost components
needed to run safely and under adequate enwvironmental cortral The cost of
safety training and ongoing updates of that training are nat included. These costs
are not noimally consxdered to be major elements in a project, and woukl not
normally change the project cost materially.

Implementation Timeframe

The proposed implemertation timeframe i feasible from an elapsed time
standpoirt. The actual date of startup, however, will be dependent upon the
approval date, '

e dati

The project is sourd, reeded, and has a level of cost effectiveness - USD 6.8/Kg
CDF ard a unit abatement cost of $1.7/Kg. ODP that b very good. Approval as

proposed is recommended, with the proviso that the safety and environmental
issues will be addressed

Willam G. Kervion
18 October, 1694



COUNTRY:

PROJECT TITLE:

SECTOR COVERED:

0ODS USE IN SECTOR:
{1992 basis)

PROJECT IMPACT:
PROJECT DURATION:
PROJECT USEFUL LIFE:

TOTAL PROJECT COSTS:

PROPOSED MLF GRANT:

INS.0Z

PROJECT COVER SHEET

Republic of indonesia

Elimination of the use of 111 TCA in the manufacture
of nickel plated steel and brass AA battery parts at PT
FDK-intercallin. -

Solvent

160 MT of CFC-113

2198 MT of 1,11, Trichlorosethane

115  MT of Carbon Tetrachloride

474 MT of ODP weighted consumption
32.4MThrof 111 TCA

12 months

10 years

Total capital investment cost: UsD 732,000
NPV of incrementat operating costs: USD 58,192

Total 790,192
Enterprise contribution {140,000)
Net Project Expense 650,192

USD 249,100 (USD 650,192 total, adjusted for 46%
indonesian ownership.)

COST EFFECTIVENESS: 93 $/kg
NATIONAL
COORDINATING AGENCY: Indonesia Ministry of Environment {LH)
IMPLEMENTING AGENCY: UNDP
PRQJECT SUMMARY

This project will eliminate the use of 111 TCA and in the cleaning of stamped metal AA
battery parts at PT FOK-Intercallin, thus eliminating the ODS use at this factory. The
company is a 46% locally owned enterprise providing AA alkaline storage batteries. PT
FDK-ntercallin manufactures the battery cases from nickel plated steel rofl stock. Each
battery also contains brass parts, which require a different chemical surface treatment to
perform property The phaseout will be accomplished by replacing the currenit 111 TCA
vapour degreasing process with a closed loop aqueous detergent cleaning process for
stamping oif removal from both steel and brass parts and surface treatment of the brass

parts.



PROJECT OF THE GOVERNMENT OF INDONESIA:

ELIMINATION OF THE USE OF 111 TCA IN THE MANUFACTURE OF
METAL AA ALKALINE BATTERY CASES AT PT FDKANTERCALLIN.

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use of all ozone depleting solvent in both nicket
plated steel and brass AA battery parts manufactunng processes at PT FDK-intercallin.

2. SECTOR BACKGROUND

The ODS consumption in the indonesian solvent sector is estirated to have reached 115 MT of
carbon tetrachloride, 160 MT of CFC-113 and 2188 MT of 111 TCA in 1992, This sector
represents the largest use of ODS - 31% of the total consumed in that year. On an ODP basis,
the total solvent consumption was 474 MT, or 7.22% of the {otal consumed by the country. The
sactor has increased rapidly, primarily as a result of the expansion of the electronics and metat
cleaning industries through investment in joint ventures.

The metal cieaning processes account for approximately 50% of the totai consumption of the
solvent section in Indonesia. This subsector includes most gross cleaning processes of large or
heavily soiled parts, and can be found in industries such as transportation, shipyard, basic metal,
and machinery. The electronic cleaning processes include the cleaning of printed circuit boards,
electronic parts cleaning, and the cleaning of electronic board assemblies after soldering.

A large number of companies use ODS in small quantities, but their pumber is unknown,
because while some register as businesses, many do not. These companies generally buy their
solvenis and parts in relatively small quantities from retailers, and they manufacture items such
as kitchen tools, car polish, iron work, plastics and jewelry,

3. ENTERPRISE BACKGROUND

PT FDK-Intercallin was established in 1990 and commenced operations the same year. itisa
46% Indonesian owned enterprise. The company employs 273 persons and produces AA
alkaline batteries. In 1993, the company consumed approximately 32.4 MT of 111 TCA in the
removal of stamping oil from nickel plated steel battery cases and brass battery parts. One

employee per shift operates the 111 TCA cleaning line, which runs three shifts per day, 8
hrs./shift, 300 days per year.

4. PROJECT DESCRIPTION

4.1 PROCESS 80ILS

Petroleum-based stamping oil is used to facilitate the stamping out of the battery cases from

nickel plated steel (NPS) roll stock. Brass end caps and internal conductor pins are stamped out
in a similar manner.



4.2 PRESENT PROCESS

To carry out the cleaning operation to remove the stamping oil described above, the enterprise
uses a Fuji Electrochemical Co. inc. V-2 in-line non-ultrasonic vapour degreaser from Japan.
The unit is four years old and has been in use at PT FDK-Intercallin since the company was
started. The overall dimensions {footprint) of the vapour degreaser are 1220 x 94 em. This unit
requires 8 drums of 111 TCA for operation.

The cleaned NPS cases are inspected visually to ensure that they are both dry and free from oil.

The brass parts are further washed in a Pakuna 100-MA line to complete the de-oiling, and
further acid washed to produce the desired surface on the brass, then dried prior to visual
inspection.

After cleaning and inspection, the battery cases are filled with the alkaline storage medium during
the assembly operation.

4.3 PROPOSED ALTERNATIVE PROCESSES

The stamping oil would be removed from both the steel and the brass parts in an automated
aqueous cleaning system,

The brass parts would then undergo washing in a secondary aqueous/ acid system to impart the
desired surface characteristics,

The alkaline aqueous de-oiling system would be fitted with an oil separator, heated centrifugal
driers ancd closed loop capabitity for the rinse water, while the brass maatmer;t unit would require
only the addition of a rinse water closed loop unit.

PT FDK - Intercallin has been testing an aqueous alkaline detergent system on the steel battery
cases to determine if their entire production could be converted to this non-ODS process from
111 TCA. This test has been successful to date, demonstrating that such a process could
eliminate at least 60% of ODS use at this enterprise. The next step is to scale up and show that
the brass parts could also be successfully de-oiled in this system. This would eliminate the use
of ODS at the enterprise. The test results to date show that the brass parts can be successfully
de-oiled, provided they are given the secondary surface freatment.

These systems each require 7 litres/min water, which is in excess of the proposed new water

regulations, which are evaluating whether to set the allowed water consumption at an upper limit
of 0.3 litres/kg product.

Approximately 9.54 million steel and 19.1 million brass pieces would be cleaned per month,
which is equivalent to 795 pieces/minute.



5, TECHNOLOGY
In the solvent sector, there are several options to the use of 111 TCA for metal cleaning;

- aqueous

- Semi-aquecus

- non-0ODS chiorinated solvents
~ hydrocarbon solvents

PT FDK-intercallin has chosen {0 use an agqueous process to eliminate all solvents from the
factory. There is no problem with rusting of the non-nickel plated edges of the steel pieces,
provided the drying step is carried out propery. This option permits the enterprise to continue
operations without compromising their high quality standards after replacing their present 111
TCA degreaser, provided the water supply and disposal issues can be resolved.
6. PROJECT COSTS

6.1 TOTAL CAPITAL COSTS

The following summarizes the anticipated investment cost and related activities:

DESCRIPTION , SUB-TOTAL TOTAL
« Agqueous Detergent
Cleaning systern $360,000

- Automated closed loop

rinse water treatment

system for de-oiling unit. 55,000
« Automated closed loop

rinse water treatment

systern for brass cleaning unit, 55,000
- Oif separator and 2 centrifugal driers 140,000
- Freight and installation 47.000
$657,000
- Revision of water piping 20,000
- Electrical wiring 20,000
- Ventilation improvement 12,000
52,000
- Salvage (2,000)
- Training & engineering 6,000
. Process & material compatibility testing 4,000
- Contingency & rounding 15,000

S

$733,000



6.2 INCREMENTAL OPERATING COSTS

The following table summanzes the incremental operating cost:

ITEM PRESENT PROPOSED AQUEQUS-
TCA SYSTEM DETERGENT CLOSE-LOOP SYSTEM
1) Solvent cost $58,320 $ 34,041
(32.4MT x $1.80) (7.167 kalyr x $4.75)
2) Labour cost $3,000 $27,000
3) Energy cost $50,400* $67,536™

* ($0.14/KWH x 8hr/shift x 3 shifts/day x 300 x 50 KWA)
*($0.14/KWH x Bhrishift x 3 shifts/day x 300 x 67 KWA)

4) Maintenance $ 1,000 $ 8,500
Total $118,720 $137.077
Difference: 318 357

NPV of 4 Year Difference = 0.7925 x 62,357 x 4 = $58,192

6.3 UNIT ABATEMENT COST

- ODS reduction capital cost................ USD 732,000
- Annual incremental costs . Ush 18,357
Project useful Infe10 years
- ODS reduclion......oooovee e e 32,4008y
Unit Abatement Cost [(afc + b} id] US/Kkg ............. 13.1 ODP Basis)

{adjusted for 46% local ownership)

7. FINANCING PLAN

The enterprise has elected to contribute $140,000 for the oil separator and centrifugal driers, 50
the net project cost is USD 732,000 +58,192 - 140,000 = 650,192, Adjusted for the 46%
Indonesian ownership, the total would be: USD 144,100, o



8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT
UNDP will oversee the completion of this project.

8.2 SCHEDULE

The project will be considered complete when monitoring has established the new
process meets PT FDK-Intercallin's production and quality requirements plus all
applicable waste water disposal regulations.

It will be camied out according to the schedule below

Time for Completion
1994 1995
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
P;ﬂjaci Praeparation X
MLF Approval X
Order Equipment X X
Process Modification X X
installation X X
Trial Runs X
Compatibitity Test for
customers XX
Training X X X

Operation{routine monitoring
shows parts are meeling custormer
needs) X



3. PROJECT IMPACT

This project will eliminate the use of at least 32.4 MT of 111 TCA during the first year of
implementation.

10. ENVIRONMENTAL ASSESSMENT

Under this project, PT FDK-Intercallin will convert to an aqueous detergent metal cleaning
process for de -oiling and surface treating parts, which is technologically accepted world-wide,
Since this is a metal cleaning process, removing processing oils (as opposed to removal of
acidic flux residue), it is unlikely that this project will have an adverse environmental impact,
provided the

. spent wash solution is properly concentrated prior to disposal of the resulting sludge

. il from the oil separator is collected for proper disposal

. rinse water is recycled via a closed loop system.



THE NORRIS GROUP

303 WEST LOCUST LANE
KENNETT SQUARE, PA 19348

(6101 444-9058
TECHNICAL REVIEW

| have reviewed the Indonesian Project, "Elimination of 1,1,1 TCA in the manufacture of
nickel plated steel and brass AA battery parts at PT FDK-Intercallin®, from the solvent
sactor, based on discussions with the author , as well as review of the document.

1 Country of Origin indonesia

2 Project Title Elimination of 1,1,1 TCA in the manufacture of nickel plated
steel and brass AA battery parts at PT FDK-intercallin

3 Sector Solvants

4 Helationship 1o C.P. The project addresses how this enterprise QDS phase out fits

in with the ODS using solvent subsectors in Indonesia. The
project relates to the C.P. via the description of the solvents
used and the amounts to be phased out, although It does not
specifically write about the country programme,

5 Technology

Technical Soundness

This project substitutes effective ODS alternative technology choices for the
solvent battery parts cleaning lines currently in use. It includes the installation of
aqueous cleaning technology for removal of the soils and for brass surface
treatment following the aqueaus cleaning step.

The use of aqueous cleaning chemicals in the replacement technology choice will
require the use of oil separation and water recycling to keep operating costs under
good control and to meet new Indonesian regulatory requirements regarding water
use. These are provided for in the project.

sSafety

The use of agqueous cleaning chemicals is generally safer than the use of flammable
and/or toxic substances, but aqueous detergents are still harsh chemicals in need of
careful treatment to ensure safety in operation. Thus, in order to control acute
exposure and the development of chronic exposure situations during routine
operations, it is important that the use of protective equipment and handiing
procedures such as unloading, solution makeup, and waste transfer be spelled out;
and people trained before they are permitted to become operators in the cleaning
area. Periodic retraining is aiso recommended.



Ervironmental Impact

It is unlikely that this project will have an adverse environmental impact. The
enterprise is capable of processing agueous waste, and plans to treat the effluemt
from the proposed cleaning operation in a new system, which will be needed 1o

meet new regulatory requirements associated with water consumption.

Project Costs

The cost components identified in the project cover the equipment required,
including ventilation improvements, and those operational cost components needed
to run safely and under adequate environmental control. The cost of safety training
and ongoing updates of that training are not inctuded. These costs are not normally
considered to be major elements in a project, and would not normally change the
project cost materially.

Implementation Timeftame

The proposed implementation timeframe is feasible from an eiapsed time standpoint.
The actual date of startup, howeaver, will he dependent upon the approval date,

Hecommendation

The project is sound, needed, and has a level cost effectiveness - about $93/Kg
ODP - which is very good for the phase out of TCA. This very good fevel of cost
effectiveness is partialty due to the fact that the enterprise is willing to pay a portion
of the total cost of the project. Approval as proposed is recommended,

CLINTON NORRIS

18 October 1984



INS. 03

PROJECT COVER SHEET

COUNTRY: Republic of Indonasia

PROJECT TITLE: Elimination of the use of CFC-113 in the manufacture of
metal personal headphona parts at PT Padma Pacific
Sejahtera.

SECTOR COVERED: Solvent

ODS USE IN SECTOR: 160 MT of CFC-113

{1992 basis} 2188 MT of 1,1.1, Trichloroethane

115 MT of Carbon Tetrachloride
474  MT of ODP weighted consumption

PROJECT IMPACT: . 1.5 MT/yr of CFC-113
PROJECT DURATION: 18 months
PROJECT USEFUL LIFE: 10 years
TOTAL PROJECT COSTS: Total capital investment cost: UsD 144,000
NPV of incremental
operating cost savings: usH -13,780
PROPOSED MLF GRANT; Ush 15Q.210
COST EFFECTIVENESS: USD 8.4 $/kg Unit Abatement and $104/kg C.E. ratio
NATIONAL
COORDINATING AGENCY: Indoenesia Ministry of Environment (LH)
IMPLEMENTING AGENCY: UNDP

PROJECT SUMMARY

This ;f;:cject will eliminate the use of CFC-113 and in the cleaning of stamped metal personal
headphone parts at PT Padma Pacific Sejahtera. The company is a2 100% locally owned
enterprise providing personal sterec headphones and optical pickups for CD players. PT Padma
Pacific Sejahtera also produces plastic clothes hangers and cosmetic packaging. The majority
of the parts are exported, with Sony being the sole customer for the electronic goods. PT
Padma Pacific Sejahtera manufactures the parts from galvanized steel sheet. The phaseout will

be accompilished by replacing the current CFC-113 vapour degreasing process with a non-0DS
chiorinated solvent process,



PROJECT OF THE GOVERNMENT OF INDONESIA:

ELIMINATION OF THE USE OF CFC113 IN THE MANUFACTURE OF METAL AND PERSONAL
HEADPHONE PARTS AT PT PADMA PACIFIC SEJAHTERA, |

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use of all ozone depleting solvent metal parts
cleaning processes at PT Padma Pacific Sejahtera.

2. SECTOR BACKGROUND

Tha ODS consumption in the Indonesian solvent sector is estimated to have reached 115 MT
of carbon tetrachloride, 160 MT of CFC-113 and 2198 MT of 111 TCA in 1982, This sector
represents the largest use of ODS - 31% of the total consumed in that year. On an ODP basis,
the total solvent consumption was 474 MT, or 7.22% of the total consumed by the country.
The sector has increased rapidly, primarily as & result of the expansion of the electronics and
maetal cleaning industries through investment in joint vemures.

The metal cleaning processes account for approximately 50% of the total consumption of the
solvent section in Indonesia. This subsector includes most gross cleaning processes of large or
heavily sciled parts, and can be found in industries such as transportation, shipyard, basic
metal, and machinery. The electronic cleaning processes include the cleaning of printed circuit

boards, slectronic parts cleaning, and the cieaning of electronic board assemblies after
soldering.

A large number of companies use ODS in small quantities, but their number is unknown, ‘
because while some register as businesses, many do not. These companies generally buy their
solvents and parts in relatively ‘small quantities from retailers, and they manufacture items such
as kitchen tools, ¢ar polish, iron work, plastics and jewelry.

3. ENTERPRISE BACKGROUND

PT Padma Pacific Sejahtera was established in 1985 and commenced operations the same
year. it is a 100% indonesian owned enterprise.  The company employs 700 persons {800
direct and 100 indirect}) and produces hoth metal and plastic parts for the electronics, clothing
and cosmetic industries. Sony is the single major customer for the electronics products, taking
90% of PT Padma Pacific Sejahtera’s output. in 1993, the company consumed approximately
1.5 MT of CFC-113 in the removal of stamping oil from metal parts. Three employees pilus one
leader comprise the cleaning team, which works one shift per day, 264 days per year.



4. PROJECT DESCRIPTION
4.1 PROCESS SOILS

BP Glora 211 stamping oil is used to facilitate the stamping out of the haaé;shc;ﬁe parts from
72 mm wide galvanized ferrous alloy roll stock.

4,2 PRESENT PROCESS

To carry out the cleaning operation to remove the stamping oil described above, the following
steps are employed in a San Rex SL3-46E three sump ultrasonic vapour degreaser from Japan.
Each of the three steps in the wash/rinsefvapour dry cleaning cycle takes 5 minutes.

The parts are cleaned in a 250 x 350 x 200 mm steel basket, which is extensively drilled to
facilitate drainage. Each basket load is ea. 1000 pieces, equivalent to 3-4 kg., which is about
20% of the basket’s capacity. Approximately 1.3 MM pieces are cleaned monthly in this
machine, which is equivalent to 14,400 kg. of partsiyr. .

After cleaning, the metal parts are assembled inte the plastic headset shell.

The cleaning process also serves as the cleantiness test; i.e. if the process is followed exactly
then the parts will be clean enough for the post assembly processes which resuit in the
completed high quality personal stereo headphones.

4.3 PROPOSED ALTERNATIVE PROCESSES

PT Padma Pacific Sejahtera has elected to do a two-step conversion to a non-0ODS process.
The first step was to test 111TCA in the present degreaser to determine if it would remove
the stamping oil to meet quality standards. This was feasible since it presented minimal
axposure hazard to the workers, If this is achievable, then the second step will be to convert
to trichloroethylene {TCE), a non-ODS chlorinated solvent. Since the present degreaser cannot
be retrofitted 1o meet the much more stringent vapour emission levels allowed for TCE, it will
have to be replaced with one specifically designed for this solvent. In addition, an exhaust
system, with associated blowers and ducts to the cutside of the building, is required.

5. TECHNOLGGY

In the solvent sector, there are several options to the use of CFC-113 for metal cleaning:

- aqueous (employs detergents and water rinses to achieve cleanliness)
- serni-aqueous {uses solvents and water rinses to achieve cleanliness)
- non-0DS chiorinated solvents

-~ hydrocarbon solvents

The company has chosen to use a non-0DS chlorinated solvent process because the parts



must emerge dry and cil-free. Aqueous or semi-aqueous processes were not considered since
the galvanized iron alloy parts have exposed iron edges after stamping that would rust very
easily. This option permits PT Padma Pacific Sejahtera to continue operations after replacing
their present degreaser and adding an exhaust capability to maintain the salvent-in-air levels
within the range generally accepted as consistent with good workplace practice,

6. PROJECT COSTS

6.1 TOTAL CAPITAL COSTS
The following summarizes the anticipated investment cost and related activities:
DESCRIPTION . SUB-TOTAL - TOTAL
- Non-QDS Chlorinated Solvent
{TCE} Cleaning system $85,000

- Automated hoist system to
minimize worker exposure

to TCE vapors 20,000
- Freight and Installation 15,000
; $120,000
- Solvent vapour level in
workplace air monitoring system 13,000
« Electrical wiring ) 3,000
- Ventilation improvement 4,000
20,000
- Salvage {1,000}
- Training & engineering 6,000
- Process & material compatibility testing 4,000
- Contingency & rounding 15,000

mmmmmmmmmmmmmm

$1¢4, 000



6.2 INCREMENTAL OPERATING COSTS

The following tabie summarizes the incremental operating cost:

ITEM PRESENT PROPOSED  NON-ODS
SYSTEM CHLORINATED SOLVENT SYSTEM
1} Solvent cost $ 6,600 $ 2,250
{1.5MT x $4.40) {1.6MT x $1.500
2} Labour cost $10,660 $10,560
3} Energy cost $ 748.BC $ 748.80
{$0.08/hp x Biday x 312 x Shp} {$0.06x 8x 312 x 5)
4} Maintenance $ 1,000 $ 1,000
Total $18,308.80 $14,558.80
Difference $4350

NPV of 4 Year Difference = 0.7928 x 4350 x4 = §13,780

6.3 UNIT ABATEMENT COST

QDS reduction capital cost...oiivvennen usD 1‘5,080
Annual incfeﬁ;emal COST $avings.......... Ush  {4,350)
Project useful life........ P 10 years
ODS reduction......ociveiirrariiiienin 1,500Kg
Unit Abatement Cost [{afc + b} /d] US/kg/ 9.9 {ODS Basis)

7. FINANCING PLAN

The company requests reimbursement of the complete project costs, which are estimated to

be: USD 164,000 + {13,780)= 150.210

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT
UNDP will oversae the completion of this project.



8.2 SCHEDULE

The project wili be considered complete when monitoring has confirmed that production
votlumes and cleantiness levels of parts either exceed or are equivalent to the CFC-113
process and the TCE levels in the workplace gir are in compliance with generally
recognized standards. It will be carried out according to the schedule below

Time for Campletion
1994 1985 1998
03 G4 Q1 Q2 Q3 Q4 Q1 Q2

Project Preparation X

MLF Approval X

Order Equipment X X

Process Modification X X
Instaliation X X
Trial Runs X

:Cempatibﬁity Test for
customers X X

Training X X X

Routine production, monitoring
shows parts are meeting customer
needs X X

8. PROJECT IMPACT

This project wiil eliminate the use of at least 1.6 MT of CFC-113 during the first vear of
implementation.

10. ENVIRONMENTAL ASSESSMENT

Under this project, PT Padma Pacific Sejahtera will convert to a non-0DS chlorinated sclvent
{TCE} system which is technologically accepted world-wide. Since this is a metal cleaning
process, removing processing oils {as opposed to removal of acidic flux residuel, it is unlikely
that this project will have an adverse environmental impact, provided the spent solvent is
properly collected for recycle and proper disposal of the resulting sludge.



THE NORRIS GROUP

303 WEST LOCUST LANE
KENNETT SQUARE, PA 19348

TECHNICAL REVIEW (5105 444.9058

| have reviewed the Mexico Project, "Elimination of the use of CFC-113 in the

manufacture of metal personal headphone parts at PT Padma Pacific Sejahtera.”, from the
solvent sector, based on discussions with the author , as well as review of the docurmnent.

1 Country of Origin Indonesia
2 Project Title Elimination of the use of CFC-113 in the manufacture of metal

personal headphone parts at PT Padma Pacific Sejahtera.

3 Sector Solvents

4 Relationship to C.P. The project addresses how this factory QDS phase out fits in
aith the ODS using solvent subsectors in Indonesia. The
project relates to the C.P. via the description of the solvents
used and the amounts to be phased out.

5 Technology

Technical Soundness

This project will eliminate the use of CFC-113 cleaning of galvanized steel, personal
headphone parts at PT Padma Pacific Sejahtera which, before cleaning and after
stamping, have sharp exposed edges of oxidizable steel. The phaseout will be
accomplished by replacing the current CFC-113 vapour degreasing process with a
non-00DS chiorinated solvent process.

This project substitutes effective QDS alternative technology for the CFC 113
solvent cleaning operation to be replaced. It includes the process definition,
qualification, and installation of cleaning technology that will meet the requirements
of cleaning fthese small stamped parrts, as described in the document.

The use of chlorinated sclvent in the replacement technology choice will somewhat
restrict the equipmaent choices, due to the need to maintain safe axposure levels,
but this equipment can be effective and can be used safely if appropriate
procedures are followed. The equipment must be reasonably vapor tight, with
appropriate venting technology. The need for safe operating equipment is
specifically recognized in the project.

Safety

The use of potentially toxic solvents must provide for low exposure levels, both
acutely and chronically. Thus, in order to control exposure and the treation of



hazardous potential exposure levels during routine functions, it is important that
handling such as loading, unloading, solution makeup, and solvent transfer
procedures {including spent materials] be spelled out and people trained before they
are permitted to become operators in the cleaning area. Periodic retraining is also
recommended.

Provisions for safe maintenance must also be made, e.g. the use of appropriate and

proper protective equipment before entering the cleaning basket area of the
gguipment.

Environmental impact

it is unlikely that this project will have an adverse environmental impact since the
equipment includes vapor recycling to minimize waste. However, even with waste
minimization, there will still be waste drums, and there will stili be a need for these
drums to be sent 1o rellable waste recovery and disposal/destruction operating
comipanies.

Project Costs a2

The cost components identified in the proiect cover the equipment required,
including ventilation improvements for exposure control, and operational cost
components needed to run safely and under adequate environmental control. The
cost of safety training and ongoing updates of that training are not included. These
costs are not normally considered to be maljor elements in a project, and would not
normally change the project cost materially.,

Implementation Timeframe

The proposed implementation timeframe is feasible from an slapsed time
standpoint. The actual date of startup, however, will be dependent upon the
approval date.

Recommendation

The project is sound, needed, and has a level of unit abatement cost - about
$8.4/Kg. ODS and a cost effectiveness ratio of $104/kg that is acceptable.
Approval is recommended, with the proviso that the safety and environmentat
issues will be addressed,

CLINTON NORBRIS

20 October 1894



THE NORRIS GROUP

303 WEST LOCUST LAKE
KENNETT SOQUARE, PA 13248

TECHNICAL REVIEW (010 444.3058

i have reviewed the Indonesia Project, "Elimination of the use of CFC-113 in the
manufacture of metal personal headphone parts at PT Padma Pacific Sejahtera.”, from the
solvent sector, based on discussions with the author , as well as review of the document.

1 Country of Origin indonesia

2 Proiect Title Elimination of the use of CFC-113 in the manufacture of metal
personal headphone parts at PT Padma Pacific Sejahtera.

3 Sector Solvents

4 Relationship to C.P. The project addresses how this factory ODS phase out fits in

with the ODS using solvent subsectors in Indonesia. The
project refates to the C.P. via the description of the solvents
used and the amounts to be phased out.

5 Technology

Technical Soundness

This project will eliminate the use of CFC-113 cleaning of gailvanized steel, personal
headphone parts at PT Padma Pacific Sejahtera which, before cieaning and after
stamping, have sharp exposed edges of oxidizable steel. The phaseout will be

accomplished by replacing the current CFC-113 vapour degreasing process with a
non-0DS chiorinated solvent process.

This project substitutes effective ODS alternative technology for the CFC 113
solvent cleaning operation to be replaced. it includes the process definition,
qualification, and installation of cleaning technology that will meet the requirements
of cleaning these small stamped parts, as described in the document.

The use of chiorinated solvent in the replacement technology cheice will somewhat
restrict the equipment choices, due to the need to maintain safe exposure levels,
but this equipment can be effective and can be used safely if appropriate
procedures are followed. The equipment must be reasonably vapor tight, with
appropriate venting technology. The need for safe operating equipment is
specifically recognized in the project.



Safety

The use of potentially toxic solvents must provide for low exposure levels, both
acutely and chronically. Thus, in order to control exposure and the creation of
hazardous potential exposurs levels during routing functions, it is important that
bandling such as ivading, unloading, solution makeup, and solvent transfer
procedures (including spent materials) be spelied out and people trained before they

are permitted to become operators in the cleaning srea. Periodic retraining is also
recommended.

Provisions for sate maintenance must also be made, e.g. the use of appropriate and
proper protective equipment before entering the cleaning basket area of the
equipment.

Environmental impact

it is unlikely that this project will have an adverse environmental impact since the
equipment includes vapor recycling to minimize wasta. However, even with waste
minirization, there will still be waste drums, and there will still be a need for thase

drums tc be sent 10 reliable waste recovery and digposal/destruction gperating
campanies.

Projec

Tha cost components identified in the project cover the equipment required,
including ventilation improvements for exposure control, and operational cost
components needed to run safely and under adequate environmental control. The -
cost of safety training and ongoing updates of that training are not inciuded. These

costs are not normailly considered to be major elements in a project, and would not
normaliy change the project cost materialty.

Implementation Timeframe

The proposed implementation timeframe is feasible from an elapsed time

standpoint. The actual date of startup, however, will be dependent upon the
approval date.

Recommendation

The project is sound, needed, and has a level of unit abatement cost - about
$8.4/Kg. ODS and a cost effectiveness ratio of $104/kg that is acceptable.
Approval is recommended, with the proviso that the safety and environmenta!
issues will be addressed. %

~

A
CLINTON NORRIS

20 October 1994



The Montreal Protocoi on
Substances that Deplete the Ozone Layer
Indonesia ODS Phaseout Project

Project Cover Sheet

COUNTRY : Republic of Indonesia

PROJECT TITLE ; Reduction of CFC-12 Emission During Service of
Mobile Air Conditioners by Use of Regycling
Equipment.

BECTOR COVERED: Mohile Air Conditioning

ODS8 USE IN SECTOR: Appreximatety 1,436 MT of CFC-12 Used During

Installation and Servicing of MACs, of which 84.3%
{1,211 MT) Used for Servicing.
PROJECT IMPACT Pnase 1: Reduction of 40.95 MT of CFC-12 (40.95 ODP-
weighted MT) per year
Phase 2 Reduction of 262,08 MT of CFC-12 (262.08 ODP-
weighted MT) per year

PROJECT DURATION : 4 yRars

PROJECT ECONOMIC LIFE ! 7 years

TOTAL PROJECT COST: ODS Reduction Investment Costs : US$ 1,585,800
Incremental Operating Costs : uss 574,210
Total Project Costs uss 2,160,110

COST ~ EFFECTIVENESS : Phase 1 : USS$ 3.27 1 ODP-weighted kg ODS saving
Phase (1+2) . USS$ 2.22/ ODP-weighted kg ODS saving

PROPOSED OTF FINANCING : 1) Phase 1 o USE 603550 asagrant

Phase (142} : USS$ 2,858,650 asagrant
IMPLEMENTING ENTERFPRISE: FT Nippondenso Indonesia, nc.
COORDINATING MINISTRY : Indonesia Ministry of Environmant (LH)
IMPLEMENTING AGENCY : The World Bank

PROJECT SUMMARY

The objective of this project is to reduce emissions of CFC-12 during the servicing of MACs by installation
of recycling equipment at multiple service shops. The project would be under the management of a single en-
tity, Nippondenso, and will rely upon a relatively simple structure so as to maximize effective use of recycling
equipment in the field. Practical implemantation issues will be identitied during a pllot phase in which 50
recycling machines will be installed and resolved prior to tull scale implementation in which another 320 ma~
chines are instaled. Ongoing training, support, and equipment maintenance will be provided (1o MACS servi-
ce shops by Nippondenso. Nippondenso will own the recycling machines and will lease themn at a modest rate
10 the service shops.

TECHNICAL ASSESSMENT

This project concept is being submitted to OORG reviewer for final approval. The reviewer's concerns about
the incentives facing service shops, the possibility of including other sectors in the recycling scheme and the
| budget for training and program promotion have beén addressed.

1) including 15 % contingency and 3 % financing agent fee.

MACs Project,94 o



PROJECT OBJECTIVE

The objective of this project is to reduce emissions of CFC-12 during the
servicing of MACs by installing recycling equipment at multiple service
shops.

SECTOR BACKGROUND

At present there are appoximately 2.6 #Hillion vehicles in Indonesia.
Approximately 50% or 1.3 million of the vehicles have MAC units installed,
all of which use ({FC-1Z as the refrigerant. The charge used for both
services of repairing and new installation is about 1,436 MT CFC~12 yearly.
Of this amount B4.2 % is used for servicing or repairing and 15.7 % for new
installation,

The Country Programme indicates only 200 shops in Jakarta but by our more
accurate survey over a national range, it was estimated about 1,370 service
shops spread across the country. These service shops are categorized as
follows: small service shops (0-3 vehicles per day), medium service shops
{4~9 vehicles per day} and big service shops (above 10 wehicles per day),
which about 400 service shops are located in Jakarta. All the service shops
employ in the order about 6,850 people, many of them have not received
formal training. Most of the service shops are independently owned and
operated, and some of them are organized into groups.

There are three manufacturers of MACs in Indonesgia, they are Hippondenso,
Sanden Jaya Indonesia, and Thermoe Asri Makmur. Nippondensc Indonesia  has
31 authorjized servicing outlets that also sell MACs spare parts to other
service shops. Sanden Jaya Indenesia has abpout 17 outhorized service
cutlets operating similariy under independent distributors. Therms Asrci
Makmur is specialized for buses and trucks, this company is a sole agent of
Thermo King USA.

Nippondenso has a service network with strong coerdination between parxts
supplier and distributors due to technology information system such
technical information, repair manual, and techniral training course. Sanden
Jaya Indonesia has a distributor system but does not have an organized
service network. MACs appear to have been introduced in Indonesia in the
late 1%70's and presomably, servicing of MACs began around the same here.

Basically Thermo Asri Makmur only has official dealers, but doeg not have
an organized service network. X

Attachment 1 included a detailed profile of the MACs ssrvice sector in
Indonesia.

This project is congistent with the country program - chapter 2. It is
expected that an additional project reguesting funding {for converting
facteries manufacturing CFC-12 to HFC~134a equipment will be submitted at a
later date.

ENTERFPRISE BACKGROUND
Nippondenso holds about B80% of market share for MACs, with sales in 1993 is

84,690 units of HMHACs, this company asssmblies MACs in house as CKD
{Complete Knock Down) and a part of its components are produced locally

HACs Project, %4 -2~



under authority of Nippondenso Co. Ltd. Japan.
Capital shares is owned by:

1. Astra International (Indonesia) 25.5 %
2. Multi Invest {indonesia) 25.5 %
2. Nippondensc Co. Ltd, Japan 45 %
3. Toyota Tsusho Co. Ltd, Japan 4 %

Both factory and  headquarter are located in the same address, J1. Gaya
Motoer 1 No. 6, Sunter II, Kelurahan Sungai Bambu, Tanjung Priok -~ .Jakarta
14330.

Nippondenso Indonesisa was established in 197% and first intreduced
Nippondenso MACs in Indonesia in 1978. As mentioned above, Nippondenso has
31 service shops outlets and Nippondense at present employes of 863 people.
For the time being, HNippondenso has allocated 45 units of recovery and
recyeling machine (R/R machine) to it is service shops and 4 units are
being retained by Nippondsnso in it iz factory. These Nippondenso‘s R/R
machines have operated since 1991, The mechanics in all of its dealers have
been frained about how to operate this machine. The relatlonship between
Nippondenso and dealers/distributors is by aunthorized working agreements.

Nippondenso has begun to replace the new MACs installation with non-0DS,
and by the end of 1995 HNippondenso anticipate that all of the new MAC=
will already use non-0DS.

PROJECT DESCRIPTION

Te fulfill the project obhjectives outlined above of reducing emmissions and
prolonging the availability of stocks of recycled CFC-12, a cost effective
scheme for maximizing recycling of it at the pervice station level is
proposed. There must be & commercial incentive at the service station
level for the scheme to succeed. The service of recovering and reoycling is
charged to the mobile air condition user in addition to the cost of any
fresh CPC used. This represents a saving or reduction in the use of new
CFC~12. The service stations would have to pay a fixed rental for the
recycling machines plus the cost of eleckricity and labour to operate them.
It is estimated that the profit generated from ths difference between these
costs and the revenue generated can be appreciable for the service cutlets
particulariy with the rising cost of CFC-12Z in the future.

For the project to be successful it is necessary for one organization to be
selected - HNippondenso, to coordinate and control the distribution and
usage of the recyeling equipment. This company would receive a grant from
the Multilateral Fund to purchase the equipment. They would also have the
responsibility to provide the service stations with training in the use of
the equipment and for any maintenance reguired. This company has been
selected since 1t controls approximately 80% of the local market and
because of the lack of other suitable organizations.

Rippondenso has already on its own initiative purchased 49 recycling
machines and distributed 45 of these in its network of service statiens
providing them with the necessary training in usage. They also have
provided the reguired maintenance. Nippondensc has further indicated that
they are interegted in assuming this position. While they do not consider

MACs Project, 94 -3



the activity as an appreciable profit centre they never the less naturally
with to cover their costs which is not possible from the rental on the
machines. The four machines retained by Nippendenso were used ag gpares. At
present three machines in operation at the service shops have had to be
replaced, These three returned machines have been used f{or spare parts,
thus at present only one spares remain.

The lst phase of this project is espsentially a pillot scheme with a grant
for the purchase of 55 recycling machines by Hippondenso with distribution
of 50 of these machines by them te suitable service stations. The
distribution of new machines wlll be to ali mobile air conditions shops and
not just only to those affiliated to Nippondenso. For the first phase, the
project will cover 5 cities in Java {(Jakarta, Bandung, Surabaya, Semarang
and Yogyakarta). Records must be kept at all times by the service stations
and complled by Nippondenso. On the basis of these records giving costs,
the number of cars serviced, the CFC-12 recovered and recycled an
assessment can be made of the viability of the project. The seccond phase of
this preoject is for the purchase of at least another 330 recycling units
and distribution of 320 of these machines throughout major urban areas in
Indonesia.

The selection of the shops te recelve machines under this program would be
baszed on the SUCOFINDO survey &s a starting point with additional surveys
with Nippondenso as the scheme develops. If service shops do not operate
corractly in the scheme then Nippondenso will remove the recveling unit and
give it to another more active service shop.

JUSTIFICATION FOR NOT SELECTING ALTERNATIVE PROGRAM DESIGNS

The accompanying financial assessment and in particular the unit abatement
cost indicates that this project proposal is very cost effective. Other
systems such as a eentral reclamation unit would prove very much more
expenzive and probably ineffective in operation due to the wide dispersion
of the garage service shops (see Attachment 2 for more detailsy.

The propused system is ultimately compatible with the change over of MACsS
from CFC-12 to HFC-134a. True the recycling machine would have %o be
changed, however the organization and habit will have been established for
recovering and recycling the HFC-134a which has an appreciable global
warming potential. The three manufacturers of MACs in Indonesia are at
present initiating the conversion <f their units to HFC-134z and consider
that by end 1995 only the new models will be produced. Any funding for
these conversions could only be made retroactively. The research and
development is mainly Japanese though some of the c«onversion costs will
have to be bourne by the Indonesian parties.

The incentive to the gservice shops should amount on an average about USS125
per month per shop after deducting rental, labour costs and electricity to
charges. The recycling eguipment rental is set at USS10 per month to allow
8 reasonable incentive for smaller ssrvice shops. These incentives are
considered sufficient by Hippondenso to make the schame viable.

®ALs Project, 94 o



PRUGJECT COSTS

hs described bslow, and detailed in the relevant annexes, the total project
cost {investment costs and recurring operating costs) over the first four
years of the project tg US§ 2,160,110 Funding from OTF is reguested for
phase 1 is USS 603,550, and if phase 2 is conducted the total funding for
phase (i+2) is USS 2,553,630. This inciudes support for both phases of the
project with the recommendation that the grant for the sescond phase not be
disbursed until the appropriate implementing agencies have concurred that
the pilot phase had been successful. BAll financial caleulation are shown
in Annex 1, Bnnex 2, and Annsx 3.

Investment Costs of USS 1,585,800 are detailed in Annex 1. Phase 1
investment costs are USS 244,200, phasze 2 investment ocostg are USS
1:34),700 and investment cost for phase {1+2) is USS 1,585,900,

The cost for each recycling machine includes an extra gas bottle for the
scheme teo run smoothly.

Net Incremental Operating Costes of USS 574,210 are equal to the net present
value of the first four years of incremental operating costs. The net
incremental operating <osts in Phase 1 are USS§S 265,340 {for four years and
D8S 373,730 per vyear during twe years in Phase 2. A more detailed
breakdown of the operating costs and the assumptions used for each year of
the project are provided in Annex 2. Nippondenso incurs operating cost for
technicians, travel by technicians, and truck rental. The project
reinburses Nippondenso for these costs.

Other Costs., A 15% contingency {(US$ 324,050) was also included to ensure
adeguate funding of project costs following project appraisal. An
additional USS 74,550 {3%) was added to the grant request to cover the fee
for services of the financial institution (FI} that will appraise the
projects and oversee procurement, disbursement and supervision.

Reguested Funding. ‘The proposed OTF grant for Nippondenso are Phase 1 USS
603,550, and for phase (1+2} is US8§ 2,558,650, and was c¢alculatad as
follows: for the phase 1 the present value of the net ingremental costs
for feur years of the project were added to the phase 1's investment costs.
This figure wasg increased by a 1% percent contingenpcy to vyield the grant
amount. Filnally, this figure was increased by 3 percent to account for the
finaneial institution fee. Despite the fact that Nippondensoc has 49%
foreign ownership, the proposed grant amount has not been reduced. This
approach has heen taken for two reasons. First, despite the fact that the
direct beneficiary, Nippondenso, has foreign ownership, the ultimate
beneficiaries are the service shops which are all locally owned. Second,
were the grant to be reduced, it would cause the project to be an
unprofitable ene for Nippondenso (i.e., it would have & negative net
prasent value). Since HNippondenso is expected o sarn only a very modest
raturn on this project, reduction of the grant was deemed inappropriate.

Attention is drawn to Nippondenso having already purchased and distributed
to various sepvice stations 45 Mobkile Air Conditions recycling machines.
The documented cost for these machines is USS 129,300 (copies of the
relevant invoices are included with part II page 20 of the attachments.
Nippondenso purchased three models of Robinair machines for trial purposes.
On the basis of this they selected the model no. 17501 with attachments as
the most suitable for uge in Indonesia. The bulk of the 49 machines they
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purchased were model no. 17501 even though more expesive. The cost of this
machine wag US% 3,700 CIF Indonesia

UNIT ABATEMENT COST (UAC)

As derived in Annex 3, the UAC calculated over the four years life of the
project is UsSS§ 3.27 per ODP-weighted kg of CFC~12 in phasad 1 and US$ 2,22
per ODP-welighted kg of CFC~12 in phase (1+2). This number is derived from
the incremental annualized capital costs of Us8§ 50,160 and the net
annuallized incremental operating costs of US$ B3,710 with average annual
savings of phase 1 is 40.9% MT of CPC-12, In phase {142), 228.1% ODE-
weighted MT is saved which annualized investment cost of US§ 325,750 and
annuallized gperating cost of USS 181,150. The guantity recovered in the
later years of the project may be somewhat less than this amount because of
the growing penetration of HFC~134a into the Indonesian automotive fleet.

REQUIRED REGULATORY ACTIONS

At present, the Government of Indonesis levies varying dutlies on imported
equipment. Because duties and taxes are considered transfer payments
between organizations rather than true economic costs, the Multilateral
Fund does not consider such costs as ingremental. Hence, in order to
reduce the total costs incurred by Nippondenso, it is recommended that the
Indonesian government walve the import duty for all MACs recycling
equipment supplied for this project.

In additicn, to further strenghten the incentives for MAls service shops to
participate in the project, it is recommended that the CGovernment consider
some form of regulation that would require use of CPC~12 recycling machines
by, perhaps, the largest of the szervice shops.

RESULTS

This project will eliminate the use of 40.95 MT of CFC-12 per year during
Phase 1 and 262.08 MT of CFC-12 per year during the five years of the
gecond phase. It is anticipated that, as CFC-12 MACS are retired over
time, and are not replaced by new CFC-12 MACs, the quantity of (FC~12 used
will decline. An additional benefit ig that the project will foster the
technical and institutional capabllities needed for recycling of HFC-134a.

SCHEDULE

Task Gl 92 93 g4 @5 @B Q7 QB
Recruit Participating Shops X X

hAegquire recycling machines X X

Undertake recycling x X X ® ® X
Conduct evaluation X ®
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ANNEX 1
Investment Cost

Phase 1

55 Recycling Machines {with spare parts) + Extra Bottle @ US$3,700
Recruiling and Delivery 10 the service shops (55 machines) *}
Service of Truck

Workshops Training

Phase 2

330 Recycling Machinse {with spare paris) + Extra Boitle @ US$ 3,700
Recruiting and Delivery {330 machines) **)

Service of Truck

Warkshops Training

INVESTMENT COST PHASE 1

ANNUALIZED INVESTMENT COST PHASE 1 {10%,7 YRS)
INVESTMENT COST PHASE 2

ANNUALIZED INVESTMENT COST PHASE 2 (10%,5 YRS} ***)

TOTAL INVESTMENT COST
| NVP OF INVESTMENT COSY

*1  Five being retained as spares by Nippondenso
**} Ten being retained as spares by Nippondenso

*“*} The NPV for Phase 2 has been calculated on the basis of 5 years since it is not
forseen that the total life of the project is likely to exceed 7 years in totai

Uss
Uss
uss
uss

Uss
Uuss
Uss
uss

Uss
Uss
Uss
Uss

uss
Uss

203,500
14,651
23,256

2.9

1,221,000
80,698
23,256
16,744

244,198
50,160
1,341,698
275,582

1,585,895
325,752

{Phase 1 + Phase 2) few if any CFC-12 MACSs are likely to be in existence beyond
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Costing Break Down
For MACs Project

Investment Cost (US$)
Phase 1

1. R/R Machines + Extra Bottle
- US% 3,700/Pc
- US8 203,500/585Pcs

2. Recruiting and Delivery
Recruiting for 5 cities

- Rp 4,300,000 X & : 2,150 =1S$

Defivery

- Rp 200,000 X 50 : 2,150 = US$
3. Service Truck and Too!

- Rp 50,000,000 12,150 = U85
4. Trainning for one Manager

- Rp 6000,000 12,150 = US$
Phase 2

1. A/R Machines + Extra Bottle
-~ US% 3,700/P¢
- LSS 1,221,000/330Pc¢cs

2. Recruiting and Dslivery
Recruiting for 25 cities

- Rp 4,300,000 X 25 2,150 = UGS
Delivery
- Hp 200,000 X 330 : 2150 = {J5$

3. Service Truck and Tool
- Rp 50,000,000 2,150 = JSs

4, Werkshop Trainning {18 cities, 18 days)
~Rp 2000,000 X 18 2,180 = USE

10,000

4,651

23,256

2,791

50,000

30,698

23,256

16,744
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ANNEX 2

INCREMENTAL OPERATING COST (US$)

SR

Phase 1

Cost For Nippondenso:
Labor Cost

Travel Gost

Annual Cost of Truck
Part Cost (e.g., Filters)
Rental Fee

Operating Cost

Total Operating Cost
Net [ncremantal Operating Cost
Net Annualized Operating Cost

Phase 2 -
Cost For Nippondenso:
Labor Cost

Travel Cost

Annual Cost of Truck
Part Cost (e.g., Filters)
Rental Fee

QOperating Cost

Total Operating Gost
Net Incremental Operating Cost
Net Annualized Operating Cost

Phase (1+2)

Qperating Cost

Total Operating Cost

NPV of Net Incremental Op. Cost

{ discount rate 10%;)
Net Annualized Qperating Cost

334,821
285,334
B3,705

430,690
373,739
215,345

765,511
574,210

181,146

62,532
7,429
3,000

16,744

(6,000)

83,705

83,705

62,532
7.429
3,000

16,744

{6.000)

83,705

83,708

62,532
7,429
3,000

16,744

(6,000)

83,705

125,724
14,858
6,000
107.163
(38.,400)

215,345

299,050

62,532
7,420
3,000

16,744

(6.000)

B3,705

125,724
14,858
8,000
107,163
(38,400)

215,345

298,050
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Costing Break Down
For MACs Project

Operating Cost (US$)

Phase 1

1. Part and Filter
- Rp 60,000 X 50 X12: 2150
2. Labour
- One TrainerfManager
- One Repairman
- One Clerical
Total

3. Travel
- Trainer/Mgr-Travel days/year
- Repairman-Travel days fyedr
Total days of travel
- Daily travel cost
Total travel cost
4. Annual Cost of Trucks
- Miles per year
- Cost per mile
Total Annual Cost of Truck
8, Rental Fee
Ap 21,500 X 50 : 2,180

Phase 2

1. Part and Filter
- Rp 80,000 X 320 X 12: 2150
2. Labour
- One Trainer/Manager
- Four Maintenance Personal
- Twa Clerical
Total

3. Travel
- Trainer/Mgr-TYravel days/year
- Repairman-Travel days fyear
Total days of travel
- Daily travel cost
Total travel cost
4. Annual Cost of Trucks
US$ 3,000X 2
5. Rental Fee
Rp 21,500 X320 2150

= LiS%

= USH
= US%
= US$
= LJB%
= US$

= US§
= UB%
= UGS

= US$
= US$

uss
= 115%
= USS$

= US$
= US$

= US$
= |JS$

= US$

= US$
= US$

16,744

2,857month
1.429/month
825/month
&,211/month
62,532year

36 days
120 days
156 days
47,62
7,429

20,000 miles
0.15
3,000

500/month
8,000/yaar

107,163

2,857/month
5,716/month
1,904/month
10,477 fmonth
125,724/year

36 days
120 days
156 days
47.62
7,429

6,000

3,200imonth
38,400 /year
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ANNEX 3
UNIT ABATEMENT COST (US$)

1 Phase i
CFC-12 saved *) MT 286.65
Average CFC-12 saved MT 40.95
Incremental Invesment Cost Uss 244,198
Net Inc. Operating Cost Uss 265,334
Net Annualized Investment Cost LUSs 50,160
Net Annualized Operating Cost Uss 83,708
UAGC (US$/ODP-weighted kg ODS saving) 3.27

2 Phase 142
CFC~12 saved **) MT 1,140.75
Average CFC~12 saved ***) MT 228.15
Incremental lnvesment CGost Uss 1,585,895
Net Inc. Operating Cost Uss 574,210
Net Annualized Investment Cost LSS 325,752
Net Annualized Operaling Cost Uss 181,146
UAC (USS/ODP-weighted kg ODS saving) 2,22

*} Calculated as follow : 40.85 MTiyear x 7 years
The number of 40.95 MT/years is the amount of CFC-12 saved by 50 R/R machines
**} Calculated as follow @ 228.15 MT/year X § years
***} Calculated as follow : (40.95 MTiyear x 7 years + 262.08 MTlyear x 5 years)f7
The number of 262.08 MT/year is the amount of CFC-12 saved by 320 &/R machines
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ATTACHMENT 1

Profile of the MACs Bervice SBector in Indonesia

The methodology use by Sucofinde in this collection of data on MACs service
shops consisted of:

1. Dividing the towns concerned into convenient sectors (access by
transportation from central office)

2. Sampling was made within these sectors of the service shops.

3. With the selection of higger shops being located firgt and followed by
medium and small., This was in order to find out at the beginning of each
sector if any recovery system was in operation which would only be with
bigger shops. This would enable checking out any cellaboration with
small and medium shops when we visited the latter.

4. Bervice shops in Indonesia are easily located since they all consist of:
a. Spare part dealers.

b. CGeneral repair shops.

¢. Have notices displaying AfC mobile, Nippondenso, Sanden or Therno
king often all three.

d. Cylinders of CFC-12 and pressure guages are readily visible.

5. At each MARCs service shops located the following guestions were asked:

a. Company informaticon, name, address, resposible person.

b. The information contained in attachment 3.

c. Whether any recycling was carried out at present

4. Whether theéy were interested in using such eguipment if made
available on a rental basis

e. Whether they were aware of the need to phase out ©0DS beth for
themselves and their children

The results of the guestionare were verified by cross checking the

information received from the respective service shops with one ancther and
with Nippondenso, Sanden, amd Thermo King.
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ATTACHMENT 2
Detailed Project Description

1. Objectives : to recover as much as possible of the CFC-12 from the
auwtomobile air conditicners being serviced by using recycling
equipment; at present most is being vented into the atmosphere.

2. 7To perform the recycling the necessary eguipment would have to be
supplied to the servicing station on a rental basis (since many of the
ghops do not have the ready capital available}

3., Training on operaticon and maintenance of the recycling eguipment would
have o be supplied and one centralized organization would receive the
grant and control the project. A minimum number of 2 - 3 personnel
would have to be trained from each service shop.

The scheme was put forward on the basis of the large number of HACs
using CFC-12 which would either have to be supplied with fresh CFg-12
to cover the life of the MACE or they would have to be retrvofitted
which 1is not considersd feaslble or saleable o the HACs owners in
Indonesia.

4. The recovering and recycling of the CFCs by the service stationsz would
be charged the MAC owners. This would offset to some extent the use of
new CFU~12. This would provide a revenue to the service shops which
should lead to a reascnable profit margin after payment of electricity
and labour costs in recycling

The wear on the MACs in Indonesia with the heavy usage throughout the
vear is appreciable. This was one of the reasons for selecting the life
of this MACs project of 7 years, by which time it is considered that
most MACs using CFC-12 will have been phased out. The second reason for
selecting 7 years is that there is some doubt whether the recyecling
machines will last longer than this time under the troplcal conditions
at the service stations.

5. The service stations would be expected to keep records of the number of
MACs serviced and of the amount ¢f CFC-1Z recovered and recycled with
costs of electricity, labour (retovery and refill} plus the amount
chaxged to MACs owner for recovery and recycling.

The distances in Indonesia are very large, from one end (iIrian Jaya} to
the other (Aceh) is roughly equivalent to Los Angeles to New York. A
string of islandg without an intervening land mass. To have a
centralized system of recovery, recycling or reclamation would still
require many large units on each major island which is considered very
expensive and difficult to practically operate.

It was on this basis the present scheme was proposed i

a. Many smaller less expensive recycling machine widely dispersed
throughout Indonesia.

b. Zome measure of local collection within relatively limited areas is
forseen. The genaral public including the service shops visited are
aware of the ozon depletion problem {TV, Newspapers etc.} and
express a concerned wish to cooperate.
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¢. For the Scheme to work it is foreseen that there must be reasonably,
profitable financial incentives for the service shops and the MACs
owners. For the service shops this would be provided by the charge
that can be levied for the recovery. For the HKACs owners the
incentive is provided by the recovery charge being maintained at &
favourable differential below the current price for new CFC-12 at
the time of servicing.

d. It is expected that by the dictates of supply and demand the price
of CFC~-12 will substantially increase with time which should more
than offset the £alling servicing market for CFC~12 MACEs due to
progresaive phaseout of unit.

&, The main ceost to the service station are electricity, filters and
labour.

6. For suitable control of this project one company should be appointed to
control

a. Distribution of the recycling equipment

b. The provision of adeguate training and maintenance

¢. To promote maximization of the utilization of the recycling
egulipment .

7. ¥Por thls scheme to succeed it is necessary for one organisation o
excercise a strong control thersfore Nippondenso who coentroll about

80% ©f the HACs sold in Indonesia has been selected as they <
a. Have already purchased and distributed 45 units of recyeling
equipment

. They have the good relationship with their dealer network even
though these are independent companies.

¢. They have already arranged training coursss

d. They are prepared to provide eguipment to recover the CFC-12 from
wther MACs egquipment. The other company manufacturing MACs in
Indonesian is Sanden whoe did not raise obiections to the scheme.
There are also imported units on the market {fitted in preassembled
imported cars}

e. Many service outlets seyvices use both Nippondenso and Sanden
@gquipnment

f. Mippondense management were very supportive with this project and
did not consider that this was important to them as a profit centre
but merely wished to cover thelr costs.

g. NIPPONDENSO has already gained considerable experience with this
scheme. .

h. There is no MACs manufacturers association at present in Indonesia.

i. In allocation of the recycling machines including withdrawal and
reallocation if a particular service cutlet proves unsatisfactory in
its recovery performance.

j. In providing training to the operators in the use of the recycling
equipment including routine minor maintenance, at the various
locations.

8. It is proposed that the project start with a grant for 55 machines of
which 50 are to distributed on a pilot basis to service shops in five
urban areas in Java ({Jakarta, Bandung, Semarang, Yogyakarta and
Surabaya). If on the evalvation the scheme proves successful then the
second phase of a grant for 330 machines should be implemented of which
320 are distributed
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9. The recycling habit will have been established an it will also bs
necessary for the aentrance to the market of MACs using 134a. HFC-134a
has an undesirably high GUP.

10. The price of CFC-12 is expected to rise steeply as production decreases
and the revenue to service stations should increase correspondingly.

11. There still will be a large number of cars using CFC-12 gince the HFC-
134a equipment will only reach the market in appreciable numbers at the

end of 1995. Thug CFC~12 must be recycled to the maximum to supply
these cars.

12. Finally it should be mentioned that impeortation of CFL-12 into
Indonegia is to be banned after 1998 and none is produced here.
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QZONE COPERATIONS RESOURCE GROUP
(OORG)
A TECHNICAL REVIEW

Republic of Indonesia

Reduction of CFC-12 Emissions Durihg Service of
Mobile Air Conditioners by Use of Recycling
Equipment

Mobile Air Conditioning Sector

This review includes the information received October 11,
1994 in the form of a revised proposal.

RELATICONSHIP TO COUNTRY PROGRAMME:

Thisg proposal appears to be compatible with the stated
program which is to ban the import of CFC-12 after 1996.

This proposal relates directly to the objective of reducing
the need to produce more CFC-12.

TECHNOLOGY :

The technoclogy to perform refrigerant recovery and re-use
is well established. The equipment description states that
it is the type that performs on-sight recycling of the
refrigerant. It is stated that transportation is the primary
factor limiting the potential for central recycling of
xefrigerant. The on-sight recycling of refrigerant has the
advantage of developing a technology that can be supported by
favorable economics and can be carried forward to recovery of
HFC-134a. There are alsc inventory advantages because re-use
can be a short time element.

The project outline does not require action by any other
element of the industry to impact the ODS emissions. It appears
to be a stand alone program and anticipates that the conversion
from CFC-12 to HPC-134a in new eguipment will be addressed
separatsaly.



2
The potential for retro-fitting systems currently in use
so that they can be serviced with HFC-134a is discussed. The
inference is that the industry is not sophisticated enough or
that the parts network is inadequate to effect the retrofit
at an acceptable economic level,

The concept of recovery and re-use is important and can
contribute significantly to the objective of reducing the
emissions of CFC. The program should have training and
incentives to encourage the service operation to reduce the
leakage and repair incidents. The associated reduction in
service requirements is a negative incentive for most service
operations and should be recognized.

The technology of reclaiming and recyeling is established
but it does require skill and diligence., Persomnnel training
ig reported as the lowest cost item (annex 1), and at about
one fifth of the cost of recruiting and delivery of the
equipnent, it seems disproportionately low.

ENVIRONMENTAL IMPACT:

The service training and the practice of recovering and
reusing the refrigerant will not only reduce the CFC-12 {(an
OBS) emissions but, if carried forward it will apply to the
reduction in HFC-134a (a greenhouse gas) emissions.

PROJECT COSTS:

The cost estimates for ODS saving is more favorable than
in some other programs that have been proposed and, the
probability of the program continuing after the initial funding
does seem likely because the availability of virgin CFC-12 is
to be limited., The alternate to using recovered refrigerant
will be either a substitute refrigerant (all known substitutes
have adverse effects), illegal import, or retrofit, all of which
are more costly to the consumer.-

The cost of the equipment is significant and is a new
requirement for the service agency. The labor cost assoclated
with operating the equipment is a new requirement for the service
industry also. The ability of the service industry to absordb
at least some of these costs will determine the amount of HFC-
134a {a greenhouse gas) recovered and salvaged when the industry
has converted to all HFC-134a systems. This has been

accomplished in other areas by taxes on virgin refrigerant and
other incentives.

The pilot program concept is recognized as a method of
improving the effectiveness of the funding and assuring the
acconplishment of the stated objective, The review of phase
one 18 important and phase two should not be implemented until
the review 1s completed and published.



IMPLEMENTATION TIMEFRAME:

I believe the proposed implementation time frame is feasible
if training incentives are provided. One of the considerations
of training and incentives is the indoctrination of the service
personnel to produce leak free systems. This results in less
frequent service requests and 1s therefore difficult to
implement, unless the logs in income ig replaced in some way.

The significance is that the program instigators may be
prompt and the egulpment may be in place but the real effective
date is when the service personnel become effective

RECOMMENDATIONS:

This program is important because it can identify the
requirements for, and our ability to, effect a very significant
reduction in CFC emissions by recovery and re-use. It can serve
as a guide for other proposals. The motivation of the individual
service operation is an important factor and is relevant to
the effectiveness of the program. I recommend that the program
be funded as requested {in two parts) and be monitored closely,
for effectiveness and for guidance for other proposals.

I recommend that a simultaneous study be conducted to
determine the method of supporting the recovery and re-uss
egquipment and labor costs without the need for grants, to assist
in the development of similar programs in other count
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The Montreal Protocel on

Substancaes that Deplete the Ozone Layer
Indonesia ODS Phase Out Project

Project Cover Sheet
COUNTRY « Republic of Indonesia

PROJECT TITLE: Eliminatieon in Produetica of halon 12311 Fire
Protection Extinguishers

SECTOR COVERED: Fira Protection
QD8 USE IN SECTOR: Approximataly 240 MT of halsan 1211 in 1993
PROJECT IMPACT: Phasecout of average 155 XTI of halon 1211 in new
fire extinguisher production {465 ODP-walghted
- MT} par ywar
PROJECT DURATION: 1 yeax

PROJECT ECOROMIC LIFE: 10 years

TOTAL PROJECT COST: O3 Reduction Investmen® Costs: USS 895,700
Incremental COperating Savings: USS (141,800}
Total Project Cost Uss 753,300
COST EFFECTIVERESS: U585 0.14/0pp~weighted kg of ODS phased out

PROPOSED COTF PINANCING: USS 892,300 as grant (incl. 15% for contingency
and 3% for financial agent)

IMPLEMENTING ERTERPRISE: 1. CV. Dahlia Cahaya
2, PT. Bayu Sentosa Agunyg
A, PT. Chubb Lips Indonesia

COCRDINATING MINISTRY: Stace Minigtry of the Eavizonment (LH)

IMPLEMENTING AGENCY: The World Bank

PROJTECT SUMMARY

This preject will phasecut an annual consumpticn of avarage 4565 ODPewoighted MY of halom 1211
used for producing ?ire exsinguishers ot CV Dakiia Cahays, PT Rayu Sontoss Agung, and PY Chubb
Lips Indonesia. Thess three companiss slresdy produce ABC multipurpeer dey powder and
sesemble carbon dioxide extinguishers, Funds are required for fnvestment end conversisn of
squipment to cover inercased production of noen-haton extinguishers resuiting from an early
shutdown in the predustien of haton 121Y portable fire extinguishers., The reguasted project
fimancing considars thet €V Dahlia Cahays, PT Bayu Sentose Agung, and PT Chubd Lips lndenesia
witl offget 1ts shutdown in praduction of halen 1211 fire extinguishers with an increese in
production ¢f dry powder und carbon dioxide sxtinguishers and that this change resuyits In net
fncrepental opareting savings, The project has bean packeged to include all three companies in
the rector becauso there are some additional sector-tavel imgremental cost that will ba shared
by all companies.

TECHNICAL  ASSESSMENT This project was reviewed by QORG reviewer Wr. Phil Direnno. His

.
recommendation for approvai is attsched.

FIREX/OURG Final/Z121094
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PROGJECT OBJECTIVE

The obhjective of this project is to phassout the uee of halonm 1211 in
all fire egulipment manufacturing in Indonesia by eliminating halon 1211
extinguisher mamzfacturea.

SECTOR BACRGROUND

Becsusge halon extinguishers have unigue properties, such as ¢lean, non
tonducting, efficient, low toxicity, rapid knookdown of flame, halons have
heen extensively uged in Indonesia in the 1580’'s. The main uge of halon
for fire protection in Indonesia are the o0il industry, power plants,
twlecommunications, aviation, defenca, as well as protectlion of computer
installations, and special aress in high-rige bulldings. The use of halon
in 1992 is approximately 155 metric tonnes of halen 1211 and approximately
50 metric tonnes of halon 1301, which maks the total of 205 metric tonnes
of halon, or equivalent to a tetal application approximately 1,000 ODP
ctonnes. In 19%3 there is a tendency t¢ increase halon usage up o 240
metric tonnes of halon. '

The project only addresses halon use for new production, for which an
additicnal mector wide project {(likely funded through UNDP) will address
halon for refilling existing extinguishers, public awareness, and standard
codea.,

ENTERPRIZE BACRGROUND

Pahliia Cahava

Dahiia Cahaya is & fire extinguisher produting company situated in
Jakarta. Dahlia produces several types of fire extinguishers wunder the
trade = name of ALPINDO. Thlg <¢ompany has 106 % of Indonesian ownearship
without any branch in the other place. BRahlia was established and put inte
operation in 1870, It is designated to manufacture domestic—-made
exctingulisher with higher local content. The name ©f ALPINDO Lg astually an
abbreviation of Alat Pemacdam Api Indonesia, meaning Indonesian Fire
Extinguishera. Dahlia has 26 employees working in the factory bullding in
Cikupa, West Java which vover the area of 2,000 M2, Dahklia uses 57 tons of
Halon 1211 and 1% tona of Haleon 1301 a year, ac¢counting f£or 20% of sector
consumption per 1593 in Indonesia. Of this amount, &pproximately 60 - 75%

iz used for new product.

FIREX/OORG Finel/ 121094
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Halon type extinguisher is the main product of Dahlia, so the phase-
cut of halon will be substantially influence the business continuity of
this company. Therefore, the projsct iavestment provided by MPMF related
to the cenversion of non~halon product has received a significant reeponse
from Dahlia, Currently, Dahlia only produces a small number of a limited
range of ABC dry powder extinguishers. Due to balon phasedudt, company plan
to inc¢rease the number and type of production of dry powder as wall as €O,
type extinguishers.

Bayu Santosa Agung

Bayw Santesa Agung is the firet and the largest company of fire
extinguishers in Fast Java, which main production is halon extinguishers.
Bayy haz put the halon-1211 through the proeduction from Wormald
International (Australia) wince 1970. This company was built and put inte
operation in 1974 4in Sidoardic, Surabaye, under the jeint-share with
wormald Australia, However, since 1986, Bayu cktained 100% Indonesian
ownership. The factory has 3% amployees, including 3 engineers, and 15
enpleyees in 5 {(five) branches, making the toscal employess of 59
perconnels.

Bayxi i% the major ocompany for fire extinguishers and selle its
products mostly for the eastern part of Indenesia. The factory building is
appreximately 2,000 }13, wizh the annual consumption of halon 32311 around 60
matric tonnes accounting for about 25% of sector consumption per 1993 in
Indonesia. From thig smount, ten percent was used for refilling or 55
metric tonnes used for new production.

since halon type extinguishar is the main produc: of Bayu, the phase-
cut of halon will be substantialiy influvence e business continuity of
this company. Therefore, the projeck investaent provided by MPMF related
to the conversion of non~halen product has regelived a significant response
from Bayu. <Currently, Bayu only produces a small number of & limited range
of ABC dry powder extinguishers and no produgction of €Oy extinguishers. Due
toc halon phaseocut, company plan ¢ increase the number and type of
production of dry powder as well as CO; and foam type extinguishers. New
type of dry powder extinguisher proposed by Bayu in catridge system.

Chubb Lisg

Chubkb Lips Indunesia was established and put into operation ia 1973.
Chubb is a joint venture and at this stage the composition of shares are
5it local and 49%% Chubd Security, PLC, United Xingdom. Tha company was
concentrating on the production of safes, locks and staxting 1987 a hew
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factory was built in Citeureup, West Java to produce protable extinguishers
and trolley units. Due to government regulations for Jjoint«venture
company, the distribution of the extinguishers kas to be done through
another local company, PT. Indolok Baktl Utama as sole distributor. Chubb
has 60 employeex in the plaat, with its distribution branches located in 27
provinces 4in Indonesia, making the +total employees af more than 350
pargcnnel. .

The factory axea is approximately 7,000 M2 withk normal capacity 24,000
extingulshers units par year ranging for halon extinguishers, dry powder,
foam and water. halon extinguisher preoduction is more than 15,000 units
per year up toc 1991, where redustion ©f halon extinguisher capacity has
started in 1%93. Chublk used 100 metric tonnes. of halon 1211 or
approximately 42 % af‘sa:tnr congunption in Indonesisx in 1993, of thie
amount 35% is used for refilling. With the phaseoutr of tha halon 1211 and
due to the difference in prices between halen and other products (dry
powder, O, , water, foam, ete) if the company want To achieve & 15% volume
increase yearly., Chubb nesds to produce at least dJouble the guantity (&
50,000 units) in the next 3 to 4 years.

Tha company realized the importance of halen phaseocut, therefore
starting from 1%91 the production has already been substantially reduced.
In addition to that, Chubb alec encoursge used of other four types of.
extinguishers such as ABC Dry Powder, CO,, and Feoam. Thase products alsc
increase ntarting from 1991.

PROJECT DESCRIPTION

The project will involve providing the enterprises with funding to
coveay ite incremental investment <¢osts resulting from an garly shutdown of
halon 1211 fire extinguisher production.

Currently, alkl the three companies already preoduce both ABC
myltipurpose dry powder (ammonium phosphate) and f£fill carbon dioxide fire
extinguishers and lost production of haleon 1211 is met by insreased
production of these two types of non-halon extingulishers. Once halon 1211
iz stopped, it will pbe S0% shift to ABC DP and 50% shift teo CO,;.

Funding is regquired for purchasing an additicnal eguipment which
needed . Lo produce multipurpose dry powder and and carpon dioxide
extinguishers currently produced.

FIREX/OORG Final/121094
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JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

Thers will not be any new alternative teachnologies introduced at PT.
Bayuy. The loas in production of halon 1211 extingushers will be met by
ingreased production of ABC multipurpose dry powdar and carbon dioxide fire
extinguishers.

Like halon 1211, ABRC multipurpose {ammonjium phosphate} dry powder can
axtinguich Clase A, B, and ¢ firea. One disadvantage of ABC multipurpocs
dry powder is that it can leave a rusty residue tThat must be removed to

avold corrosion. In addition, more ABC dry powder reguired to extinguish
fire in comparison of halon 32311,

Key properties of carbon dionide include its ipert and clean
charasteristics. Alse, it is non-conducting and is therefore suitable for
Class ¢ (electrical} fires. Disadvantages of carbon dioxide include its
inability to extinguish Clase A fires and ite inferior performance vis—a~
vi® halon 1211 in windy conditions. Bscaugse of its higher vapor pressure,
it reqguires heavier extinguisher hottles. In addition, sinilar as dry
powder, more carbon dioxide is reguired to extinguish fires in comparisocon
o haleon 1211, and becauvse of its bhigher wvapour pressure, it reguires
extinguirhers bottles.

PROJECT COSTS

L L pts of USS 895,100 are neesded to purchase and modify
some equipments, installation, upgrading steck reoom, and also for
training. Training is neaded for production and servica cperator whose not
familiar yet with non halon preduction, and sales prometor to c¢bangs the
public opinion of usage from balen to nen halen extinguishens. Ovher ssctor
level investment costs auch a costs such as costs for a public awarences
program and for changing fire codes and standards will be covered through
UNDP preoject on halon banking. Investment cost are datailed in Annex A,

Operating Savings of USS {141,800} are calculated based on c<currant
unit production cost «f halen 1211, ABC Dry Powder, and carbep dioxide
extinguishers. It is assumed that the loast of productien of haleom 1211
extinguishers will be offget by incyeased production of dry powder and
carbon dioxide extinguishers. »

FIREX/OORG Firmals1210%94
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gther Costs. A 15% contingency of USS 113,100 was alse included to
ensure adeguate funding of project costs following preject appraisal. an
additionsl USS 26,000 (3%) was added to the grant reguest o cover the {ee
for serviges of the financial institution (FI) <hat will appraisze <the
prodects and ovesses procurement, disbursement and supervision.

Reguested Funding. The proposud OTF grant fuxr the three enterprises
wasg galculated ag follows: the present value of the net ingremental costs
waf increased by a 15 percent contingency ©e yisld the grant amount.
Finally, ¢thig figure was incrwased Dy 3 parcent Lo account f£or the
financial institution fee. PFor Chubk, the fund reguested has been reduced
by its 49% foreign ownership.

URIT ABATEMENT COST (UAC)

As derived in Annex € the UAC vcvalculated over the ten years of
asconomie life of the project is USF 0.14 per ODP~waighted kg of halon 1211
phased out. Thia number is derived from the incremental annualized
investmant costs of USS 145,800 and average annual savings ©Of approximately
465 ODP-weighted MT of halon 1211 assuming a 10 percent annual growth rate
in demand for halon 1211. Because the UAC is 80 low, the project is
extromely cost effective and an excellent candidate for fupding.

REQUIRED REGULATORY ACTIONS
It is recommended that once grant financing has bsen provided for this

project, the State Ministry of Environment ensures that production of halon
1211 fire extinguishers remaing shutdown at Dahlia. Bayu, and Chubb.

RESULYSE

This project will eliminate the annual use of at least 465 ODP-
weighted MT of halon 1211.
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Other Cogta. A 15% contingency of US$ 113,100 was also included to
ensure adeguate funding of project costs following project appraisal. Aan
additional USS 26,000 (3%} waw added to the grant roquest to covar the fee
for servicesr of the financial institution (FI) that will appraiss the
projects and oversee procurement, disbursement and supervislon.

Begquested Fupding. The propeosed OTF grant of US§ 892,300 for the
three enterprises was calculated as follows: the pPresent value of the net
incresental costs was incraeased by a 15 percent contingency o vield the
grant amount. Finally, this figure was increased by 3 percant to account
far the financial institurion fee. Fer Chubd, the fund reguested has been
réduced by itg 49% foreign owhership.

URIT ABATEMENT COST (UAC)

As derived in Annex ¢ the UAC calculated over the ten years of
econonic life of the project is USF 0.14 pey OOP-weighted kg of halon 1211
phaged out. Thizx nunber is derived from the Iincrgmental annualized
investment costes of US$ 145,800 and average annual savings of approximately
465 ODP~waighted MT of halon 1211 assuming a 10 percent annusl growth rate
in demand for halen 1211, Because the UAC is sc low, the project is
axtremely cost e¢ffective and an excellent candidate for funding.

REQUIRED REGUIATORY ACTIONS

It is recoppaended that once grant financing has bsen provided for this
project, the State Ministry of Environment ensures that production of halen
1211 fire extinguishers remainz shutdown at Dahlia, Bayu, and Chubb.

RESULTE

This project will elimipnste the annval use ¢©f at least 4865 ODP-
waighted MT of halon 1211.
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12.

13.
4.

5.

16.
17.
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1. EQUIPMENT

Filling Machine for ABC Powder #)
Filling Machine for COZ #)
Hydrostatic Tester for all cylinders #)
Compressor for ARC DP #)

Roll Mackine #) -
Pressing Machine #)

Guiliotine' Cutting Machine £)
Fowder Coating Machine #)
Paint-bake Oven #)

Work centre complete with equipzuents
of filling and pressuring of ABC DP,
CO2, snd Foam #

Digit Scale~Dd for lowering the cylinders
through the floor and locking clamp #
Clamp Automatic for all eylinders #)
Matic Screwer for COZ Cylinders #)
Cylinder drying uait for drying the
cylinders from moistre bofore Allmg
the dry powder #)

Crlinder cloaning ugit for cleaning

the cylinders from outside #)

0. IMPROVEMENT THE OLD MACHINES

Welding Machine (MIG) *)
Welding Machine (TIG} ¥

HOI. INSTALLATION NEW EQUIPMENT

V. UPGRADING STOCK ROOM

V. TRAINING
{(production & service oporator,
sales promotor}

TOTAL
Roduced by % of foreign ownership

ANNEX A

INVESTMENT COST

Quantity
{unit)

Total

Price  Imcremental

Chubb Dahlis Bayu (USS/wam) Cost (USS)

. | i 1 27300

1 i 1 63,700

1 i 1 7,000

1 h | 7,840

1 i 12,400

1 1 25,500

1 1 28,150

H 1 20,000

1 1 3,000

1 1 i 17,000

i I 1 25,000

1 i 1 12,000

1 i 1 18,000

1 1 i 7,000

1 1 1 13,000

1 1 30,000

H 30,000

348,890
16,600 - 10,000 10,000
19,000 15,000 10,000

20,000 20,006 20,000

230,000 388,890 388,890
117,300 383,850 388,850

81,500
191,100
51,000
13,680
24,300
51,000
36,300
40,006
19,000
31,000

75,000
36,000
54,000
21,000
39,000
60,000
60,000
30,000
30,000

60,000

1,087,780
895,080

#) These machines are oouded to increase the production and range of ABC DP and il of CO2 extinguisher
*) These machines are already exist, bl due its expansion of ABC DP type extinguisher,

it nesds modificadon of the old machines. Incremental inveatment cost is addressed o modify

these old machines.

TOTAL INVESTMENT COST iS5 US$

895 0RO

Brand
{Supplier)

Vulkaa, Germany
Suhotec, Cenasusny
Venzetti, Ialy
JORG HD

AGP 200
Colmal

Electro Posaatic
Eleciro Poematic
Electro Ponematic

Electro Poematic

Vanzezri, Italy

Vanzetti, Italy

Mulii Machioe Took
Multi Machine Tool

8/
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Annex B

Incremental Cost
OAMLIA CAHAYA
GROWTH RATE 11
HALON 1211 USE *) 1933 1994 1995 1986 1997 1948
(METRIC TONNES) 14 154 1694 18634 20497 22547
OLP OF M~1211 s

*) Thyse tigure reprasent the amount for now production

TABLE B.2 INCREMENTAL CHANGE IN UNITS, USING 1993 AS A BASELIN

mem 1593 1994 1995 1896 1997 1998
BASELINE M-1211 $207 6828 7510 8262 9088 9996
BASEUNE ABC DP 11612 12113 13325 14857 16123 17735
BASELINE (02 1516 1861 1827 2010 2211 AR
POST MP H-1211 6207 6828 4] o 0 0
FOSY MP ABC OP 1012 12113 17080 15788 20667 22733
POST MPCO2 1510 1667 5582 6141 HISS A0
INCREMENTAL H-121 0 0 7510 -B262 ~3088 3998
INCREMENTAL ABC D & o 758 4131 4544 4908
INCREMENTAL CG2 o Q 3788 4131 4544 4988
ASSUMPTIONS:

ONCE HALON 1211 iS STOPPED

% SHIFT TO ABC CP &5

% SHIFT TO Co2 0.5

TABPLE B.3 AVERAGE COST PRODUCTION BY EXTINGUISHER

ITEM Hp uss
HALON 1211 143776 71.89
ARC DP 23589 48.80
co2 196680 93.34

TABLE B.4 INCREMENTAL QFERATING COST (USS)
INCREMENTAL OPER 1993 1994 1998 1936 1857 1988
COST FOR 4 YEARS 0 ¢ -13682 -15017 -16518 -18171

NPY OF OPERATING COSTS (BAVING US3S -49.544

dahllavannex«b
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Annex B
treseamental Cost

CHUBB LIPS

GROWTH RATE 1.1

HALON 1211 USE 7) 1993 1994 1995
METRIC TONNES) 85 v1.5 78.65
ODP OF M-1211 3

1396
88.515

1997

1998

$5.1665 10468315

*} These figures represent the amount of Halen used for new production

TABLE B.1 INCREMENTAL CHANGE IN UNITS

18%

9710
33733

2172

38588

-9710

Tem 1993 1994 1995

BASELINE:
H-1211 1285 8028 2327
ABC DP 25344 27878 30666
s 1832 1785 1976

PROJECT
H-121 7255 8025 o
ARCDP 25344 27878 56080
Coz 1632 1795 65388

INCREMENTAL
H-1211 ] 0 -g827
ABC DP o -0 4443
coz 0 o 4413

ASSUMPTIONS:

~ONCE HALGN 1211 1S STOPPED

% SHIFT TO ABC P 0.5
% BHIFT TO Go2 .5
TABLE B.2 AVERAGE PRODUCTION COST BY EXTINGUISHER
TeM Rop uss

HALON 1211 163758 &1.88

ABC OGP 78536 a9.27

9174 246382 123.19

TABLE B.3 INCREMENTAL OPERATING COST (US%H

INCREMENTAL OPERAT 1993 1884 1988
COST EQOR 4 YEARS G Lo} ~5723
NPY OF OPERATING CUETS (SAVING) USss
REDUCED BY % OF FOREIGN OWNERSHIP uss
chubblannex-b

1996
5306

-~ 10832,

1997

10681
37108
2388

4]
42446
73e

-10881
5340
5340

1997
«8937

1996

117438

40817

i

G

46691

8503

11743

5874
5474

1598
~7631

*5/1?.
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Anngx B
Incremental Cost
BAYU SANTOSA AGUNG
GROWTH BATE 1.1
HALON 1211USE ") 1998 1954 19495 1996
JAETRIC TONNES) RS 805 Ga.5s 73208
QDe OF H-1211 3

1957
80.5255

"} Thasa figures reprasent the amount of Halon ysed for naw production

TABLE B.1 INCREMENTAL CHANGE IN UNITS

ITEM 1993 1384 1995 1996
BASELINE:
H-121% 5028 168528 18180 19888
ABC DP 3885 3911 4302 4732
ooz 0 o 0 0
PROJECT
H=1211 15025 16528 0 0
ABC DP 3585 391 13392 14731
coz2 o 0 9030 9939
INCREMENTAL
H-1211 o 0 ~18180 -19998
ABCDP g ¢ 8090 3953
co2 Q ¢ 8080 9998
ASSUMPTIONS:
-ONCE HALON 1211 IS STOPPED
% SHIFT TO ABC DP 0.5
% SHIFT TO Q02 0.8
TABLE B.2 AVERAGE PRODUCTION COST BY EXTINGUISHER
ITEM Rp uss
HALON 1211 43768 71.88
ABC DP 85088 43.03
coz 196531 98,27

TABLE B.3 INCREMENTAL OPERATING COST (US$)

INCREMENTAL OPERAT 1983 1954 1896 1956
LOST FOR 4 YEARS 0 ) 22421 ~Z24683
NPV OF OPERATING COSTS (SAVINGS): USs -8153¢

19897

21998
.. 5206

16204
10993

~Z1538
10659
10599

1997
~27128

19898
B8.57805

1958

24198

17824
12099

-2A4188
12093
12098

13398
~29842

TOTAL NPV OF OPERATING COSTS (SAVINGS) FOR THIS SECTOR IS US$ (141,800)

bayulannax-b
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Annex C

Unit Abatement Cost

ODS Saving

OOP of Halon 1211

Annual growth in Halon 1211 bassline demand
Average Annual ODS Phased-out

Average Annual ODP Phased-out

Incremental Capital Cost

Economic Life of Project

Total Investment Cost

Annualized Incremental Capital Cost

Annualized Incremental Operating Cost (savings)

Unit Abatement Cost (USS/kg ODP phased-out)

uss
uss

uss

3.0
10
185

10
895,100
145,673

81.704

0.14

percent
MT
MT

years

13h3
o

TAOTAL P.13
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Review of Halon Phaseout Project

Republic of Indonesia
October 26, 1994

Project Title: Elimination in Production of Halon 1211 Fire Extinguishers

ODS Use: 240 MT of Halon 1211

Impact: Phaseout of Halon 1211 in new fire extinguisher production

Project Cost: ODS Reduction Investment Cost ~US $895,100
Incremental Operating Cost (141,300)
Total Project Cost ~US §$753,360

L Recommendation

The project is recommended for approval.
2 Relevant and Adequacy of Information

The information presented is adequate to perform this evaluation, assuming cost
estimates for cquipment are verified.

3. Technical Soundness

The technologies proposed are proven, cost effective, and Jow risk. The utilization
of both DCP and CO, is well considered.

4, Lessons from Experience

Other similar projects have been proposed. This is one of the most cost effective.
It aiso provides much broader coverage across the use areas.

5. Environmental Issucs
None.
6. Safety Issues
None beyond standard light industrial heajth and safety concerns.

7. Cost Bffectiveness

Cost effectiveness is acceptable. Could be made more so by consolidating
production in one enterprise, but this is probably not rcasonabie.

T07AL P.@RsB2
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COUNTRY s Republic of Indonesia

PROJECT TITLE s Elimination of Ozone Depleting Substances Used in
the Production of Housenold Refrigerators at  P.T.
Lippo Helco Manufacturing.

SECTOR COVERED 1 Refrigeration.

ODS USE IN SECTOR r 77.9 MT of CPC~12 (73.1 MY i new appliances), and
308 MT of CPC-11 inm 1993,
Total of 383.9% MT {383.% ODP - weighted MT).

PROJECT IMPACT : Eliminate annual consumption =% 13.19 MT of CFC-12.
Total of 13.19 ODP - weighted M? after the conversion
i completad.

PROJECT DURATION : Phase I : 3.5 vears
Phase 1II : 2.5 vears
Phase III : 4.0 years

PROJECT ECONOMIC LIFE : 10 vears

TOTAL PROJECT COST 1 ODS Reduction Investment Cost : UsS3 0.899 million
Incremental Operating Cost : US$ 0.283 million
Incremental Operating Revenue 1 Uss ¢
Total Q08 Reduction Project Cost @ USS 1.182 million
Other Project Costs + UsS ©
Total Project Costs r USS 1.182 million

COST-EFFECTIVENESS ¢ USS§ 32.53 / obP-~weighted kg.

PROPOSE OTF FINANCING

2

USs 738, DOO as grant {including 15 % cuntingency and
3 % financial fes).

IMPLEMENTING ENTERPRISE : P.7. Lippo Melco Manufacturing.

COORDIKNATING MINISTRY

a

Indonesia State Ministry of Envirooment.

IMPLEMENTING AGENCY : The World Bank.

P.T. Sugofinda {Fersera) - indonesia [CF inc. - HWashington 0.C.
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PROJE Y

This preject will terminate the use of CPC~-12 used in household
refrigerators mapufactured at P.T. Lippo Melco Manufacturirg (IMM) in Indonesia.
Tha project comprises of three phases and will convert the production line to
handle refrigerators using HFC-134a as the new refrigerant. Phase I will provide
for product develeopment using non-CDSs and wil]l identify &1l eguipment and
process changes needed to implement the alternative technology. During this
phase, ILMM will seek engineering assistance and trainisng from her parent
company, Mitsubighi Electric Corporation of Japan.

In phase II IMM will purchase and install equipment necessazry for mass
production of non-0DSs refrigerators. Main investment in this phaze is for
controlled ambient texting room and auto~tester for testing line. 7The
implementation of HFC-134a will be conducted in phase III.

This project will result in the elimination of 13.1% NT/year of CFC=12
{refrigerant) after the conversion is complated.

IRCEMICAL ASSESMEMT

This project proposal is being submitted to the CORG revigwers for f£inal
approval. The revised proposal has addressed the concerns raissed by the foam and
refrigeration reviewers in their preliminary reviews.

P.7. Sucofinde (Persero) - Irdonesia 1CF Ine. - Washington DO,
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PRGJECT OBJECTIVE

The objective of this project is to retire an existing CFC-usiag
refrigerator plant and put into opeération a replacement plast that uges non-CFCs
ar P.T. Lippo Melco Manufacturing. The projest provides for the purchase of
equipment, the transfer of technology, and the training necessary to facilitate
an effective transition to HFC-1343 for the relrigerant.

SRECTOR BACKGROUND

in 1953, thae domestic refrigeration industry in  Iodonesia consumad
approximately 383.9 MT of Chloro~Fluorou-Carbons (CFC) representing 3.7 percent
of the country’‘s consumption of CFC. ©Of the sector’s total use of CFC, housew
hold appliances accounted for 77.9 MT of CFC~12, with approximately 73.1 2 MT
uged to charge new appliances during manufacture and 4.8 MI used for servicing
by appliance repair shops. In addition, about 306 MY of CPC-11 were used in
the production of polyurerhane (PU) appliance insulation foam.

The production of household refrigerators and freezers ian Indonesia has
increased significantly in the past four years, from asbout 335,000 units in
1991 o approximately 520,100 units in 1%93, from which 70,000 units were
exported te Middle BRasr, South America, and other countries. Meost
refrigerators sold in Indonesia made locally by eight major manafacturers =
Kational Gobel, Sharp Yasonta Indonesia, Sanve Industries Indonesia, Topjaya
Antariksa Electronics, Lippe Melce Manufacturing, Samsuwng Maspion Indonesia,
Goldstar Astra and Barapan Daya Utama.

Household rafrigerators produced aze relatively small, typically arcund
150 to 16% liters. The average charge of CPC-1I2 in refrigerators wmanufactured
in Indonecisa is around 0.140 kg. In addivion an average of L.580 kg of CFC~11
is used in making the rigid polyurethane foam jin che cabinet. Singce 1993
almest all refrigerator manufacturers in Indonesia have starxted wusing 20
percent CFC-1il reduced polyuréthane foam formulations.

Up t¢ now compreasors demand is fulfilled by importing from other Asian
countries such ag Singapore (Matsushita) and South Korea (Goldstar and Sam-
sung). This year (1394) Sanyy Comprasser Indonesia has started production of
reciprocating &type compressors for export and later for the local market. This
manufacturer is going to producw both R-12 and EFCO-134a ¢comprassors up to 1997
which is the phase cut of CPFC set by the Indonesian government.

ENTERPRISE BACKGROUND

PT Lippoc Melco Manufacturing (LEM) is located north east of Jakarta in
Puleogadung Industyial Estate. 52.73 % of the company is Indonesia owned while
the rest is owned by Hitsubishi Rleotric Corporation of Japan. LMM employs 259
peopls in her refrigerator production line and her 1993 revenue was
approximately U088 17.21 million.

L produced her first refrigerator in 1984 and obtaind her preducing
license from her parent company, NMNitsubishi Electric Corperation of Japan. In
19%3 wotal productien reached 40,500 units of refrigerators, chaey ware
domestically marketsd and held l2% of the market. Within the next 10 years

P.T. Sucofinds (Persero) ~ Indonesia ICF Inc. ~ Washington D.C.
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periced LMM has no intention in marketing her products overseases. With one
production line and a total installed capacity of 76,500 units per year, LMM is
producing five models of refrigerators, specifically 80 litrea, 130 litres, 1%0
litrves {1 door #modsl), 170 litres, and 198 litres (2 doors model). LMM is
looking forward to resach her present maximum capacity in 1996,

Since August 1993 LMK has used 30% reduced CFC-il polyursthane foam
formulation as a transition step towards non-ODSs technology implementation.
During transition period 18.49 MT of CFC-11 can be reduced and after the
elimination of ODSs it is expected that 9.16 MT of CFC-12 and 38.852 MT of CFC-
11 cvan be saved annually. These figures are based on typical charge size of CFC~
12 (0.102 kg per unit}, allowing 5% for calibration/rework and an average of
0.495 kg of CFC-11 for foam bhlowing agent.

Based on inetalled capacity of 76,500 units per year, LMM has 1 production
line which is consist of :

l. Steel cabinet and door forming line

2. Painting line

3. Thermoforming line

4. Preassembly line for cabinets and deoors
5. Polyurethane foaming line

. Asgembling line

7. Bvacuating and charging line

8. Testing line

9. Repairing line

1C¢. Packing line

In evacuating, c¢harging and testing line LMM utilizes 20 units wvacuuming
pumps from Shimadzu, 1 charging machine from Toto Denki, 3 halogen leak
detectors from Suzukl Giken, 1 insulation resistance tester from Yokogawa and 1
dielectric tester from Yamabishi.

For controlling production guality LMM uses 10 units temperature recorders
from <Chino and Yckogawa, 8 units have been purchased and been using for
monitering HPC~134a first stage prototypes.

PROJECT DESCRIPTION

In this project, P.T. Lippo Melco Manufacturing will eliminate the use of
onss in refrigeration circuit of household refrigerators by converting its
manufacturing facility to one that is capable of handling HFC~134a. The
elimination of ODSs in rigid insulation foam will be submitted in another
proposal, after LMM received necessary data from Mitsubishi Electric Corporation
of Japan, which is expected around the end of 199%4.

The project is divided into three phases ; Phase I will provide for
engingering agsistance, training and acquisition of specific testing eguipment
for non-Obs%s refrigerators. Phase II will allow for the preparation towards non-
0DSs technology through the procurement and installation of eguipment necessary
for mass production of non-0bSs refrigerators. Phase III, which is the final
phase of non-0ODSs technological implementation, will involve actual production
of non-QbhSs refrigerators.

2.7, Sucofings (Persero) - indonesia ICF Inc. - Washingtoen D.C.
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The main cbiective of phase I consists of developing reliable non-ODSs
refrigerators for LMM. This task is particularly difficult to acecomplish given
the considerable engineeriny design modifications and the nrecessary testing that
have to be done in a relatively short period. In order to minimize the riske
associated with the conversion process, LMM will request technical assistance
from her parent company, Mitsubishi Electric Corporacicn cof Japan, during this
phasae. Thig technical assistance represents & continuation of existing
arrangements between the two companies. P.T. Lippo Melco Manufascturing has been

uging similar arrangements to develop her present refrigerator models since
1984.

The emphasis in phase I is to provide Indonesia paruner with the technology
developed by the parent company in Japan, modifying it whenever necessary to
agoount for differences in Indonesia manufacturing coaditions and produced
models. As part of the technical agreement, Mitsubishi Electric Corporation of
Japan will do the following :

1. Redesign of refrigeration circuit for present LHM modeis.

2., Conduct approval test for HFC-134a compressors {from Matsushita Singapore).

3. Conduct approval test for non-0DSs (HFC-134a & cyelopentane) LMM
refrigerators.

4. Provide training in manufacturing, quality control and maintenance of non
ODSs sguipment.

5. Provide production drawing for non-OD5s LMM refrigerators.

LMM requests additional fund for phase I to procure the following machinery
and eguipment:

l. A controlled ambient testing room with data acquisition system as the HFC~
i34a and cyclopentane prototypes should be tested under specific ambient.
Baged on phage-out scenario this equipment will be used for testing HFC-134a
prototypes and then cyclopentane ones.

2. B wunits of hybrid temperature recorder (12 channels} for monitoring
performance of prototypes.

3. A dryer molisture analyzer to confirm that moisture content in new supplied
dryer is within design specification.

4. A parts moisture analyzer, to conflrm the quality consistency of new

supplied refrigeratisn circuit components, except dryver, in termg of their
meisture content.

5. A refrigerant and non-condensible gas analyzer, to measure actual charged
refrigerant inte refrigerator. Also to determine the amount o<f non-
condensible gas in refrigeration circuit.

All above eguipment are not available in LMM and will be used for testing the
prototypes and its componenta in phase I and in Phase IIl to ensure that they
are manufactured according to design specifications.

Phase Il will consist of finalizing the transition from CFCs technology to
non-¢DSs in mass production. During this period LMM will install :

F.¥. Sucofinds (Perserg) - Indonesis 1¢F ine, - Washinmgton D.L.
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1. A charging machine which ig capable of handling HFC-134a. Present facilicy
still be used to handle CFC-12 during tranglztion perind and czannot be
retrofitted to handle HFC-134a becauge already contaminated by chlorine.

2. An air conditioned assembling line to keep ambient humidity on 70%. HFC-

134a compressor will be supplied with ester oil in iz while present humidity
inside factory is 85%.

. 2 units glat conveyor for evacuating line, %o minimize handling time
between evacuating station and charging atation asg vacuyum level of
refrigeration system should be less than 0.3 mm Hg. Average manual handling
time on present free roller conveyor bhetween these two stations is 1.5
seconds and it will cause vacuum level o be 0.6 mm Hg.

4. 3 units R~134a leak detectors because existing ones reacts only on halogen
gas. ’

5. 2 unitg slat conveyor equipped with auto-tester eguipment for testing line.
HFC=134a refrigerators will be tested for 1 hour instead of 45 minutes.
Installed production capacity should be kept in same available teating space
{total 24 m in length) therefare manual handling on free roller conveyor, by
2 cperators at present, should be avoided.

Phase II! will complete the implementation of non~0DS8s technology in
refrigerator production.

JUSTIFICATION FOQR SELECTION OF ALTERNATIVE TECHEHNOLOGY

Internationally, HFC-134a has been accepted as an alternative refrigerant
to replace CFC-12 in houszehold refrigerators. Hydrocarbons can alasd be used as
rafrigerants, but they are flammable and hydrocarbon compressors are not yet
commercially available. HFC 134-a has no ODP, low GWP, good thermodynamic
properties, and noen-falammable substance. Several compressor and household
appliance manufacturers have publicized their plan to convert from CFC-12 to
HFC~134a, LMM {8 currently relying on Matsushita Singapore for compressors and
in 19%3, HMatsushita supplied HFC-134a compressors {oil charged type) to LMM for
tésting purposes,

PROJECT COSTS
Total Projact Cost

As degcribed below and detailed in the relevant annexes, the total project
cost for refrigeration syatem is US8S% 1,1B1,988. This
project is aimed entirely at ODSs elimination, as a result the total project
cost is equal to the ODS reduction project cost, This project will not provide
BP.T. Lippo Melco Manufacturing with any incremental operating revenue.

Investment Costs

As detailed in Annex A, the net incremental capital costs for refrigeration
system US$ B99,200. Major components of the costs include costs associatad with
egquipment procurement, non-ODSs refrigerators product development, technical

P.Y,. Succefindo {Persero) - Indonesia (CF Inc, - wWashingten D.C.
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asgigtance from Mitsubishi Electric Corporation of Japan. Irototype testing and
training.

Operating Costs

In caiculating the operating cost, it is taken Llnte aceount that LMM
produces 47,100 refrigerators in 1994. The operating ccst i1s computed based on
the production during & months in the 1%9%4, regardless glan of LMM expansion.
This is consistent with the Executive Committee’s guidelines which state that
the Multilateral Fund should not recover costs associated with plant expansion.

Incremantal operating cost results from the increased cost of raw materials
such as compressors, dryers, contaminant filters, condensor pipes, refrigerant.

Given a discount rate of ten percent (10%)}, the ret present value of
incremental operating costs minus the offgetting savings for the ten year
project life is egual to US§ 282,788. A more detailed breakdown of
operating costs is provided in Annex B.

Unit Abatement Cost {(UAC)

Ba derived in Annex C, the unit abatement cost, for CFC-12 is US§S 32.53 per
ODS~weight in kg. This amount is the summation of <the annual incremental
capital cost of US3 0.146 million and annual net incrementil operating cost of
USS 0.2B3 million then the total incremental cost is divided by the total annual
gavings in the first year conversion conducted of 13.19 MT ODPs.

Proposed OTF Financing

A grant with the amount of UsS$ 738,254 is requested from the OTF, and was
calculated as follows : the net incremental capital cost was added to the net
present value cf the incremental operating cost over the six months production
in the 19%4. Then the total incremental cost was multiplied by the percentage of
Indonesia ownership (52.73%), the result was then added =o 15% {contigency} of
itself and finally the amount is added to 3% (financial fee) of itself teo yield
the ultimate grant amocunt.

The 1% percent contigency is required to ensure that the implementing
enterprise still receives adeguate compensation in cases which the actual cost
of items listed in this proposal exceeds their estimated cost.

P.Y. Sucefindo {Persero) - Indonesia ICF Inc. - Wagshington 0.0,
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Scheduls

TASBK 1993 1994 1598 1996 1997 1598 1999
Phasge I:

Model Development

&, HFC~134a XX  KEXX  RX

b. Cyclopentane XX XXX XXX

Testing and Tralning X XXX KXKX KKK
Phase IT:
HFC~134a BEquipment Procurement

& Installation xR XRXK

Cyclopentane Egquipment
Procurement & Installation ANXX

Phase III:
Full Preduction of non~-QDSs
Refrigerators XXXX ~ XXXX XXKX $ 33754

Noter x = one quarter of a year.

REQUIRED REGULATORY ACTIONS

No new regulations are required to implement this project. Uander the
existing agreement with the World Bank, equipment and machinery jmported as a
part of this project will be exempted from import duties levied by the
Indonesian Government.

RESULTS
Direct Project Impacts

This project will phase out annually 13.19 HT of CFC~12 from Lippo Melco
Manufacturing process pesat commencement of full-scale production of non-0DSs
refrigerators in 1997. In total approximately 13.1% ODP-weighted in MT of QDS
can be eliminated annually.

Indirect Proisect Impacts
This project will not influent the quality or reliability of the product

but it will most likely elevate the product price. The environment impacts due
to this project are to be negligible.

P_T. Sucofindo {(Persern) - Indonesia ILF ing. - Washingten 6.C.
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ANNEX A
CAPITAL COSTS
(estimated costs in US dollar)
Phase |
A lnvestment Costs for Model Development US$ 466,500
{. Controlied ambient test room uss 140,900
(with data acquisition system)
2. Hybrid temperature recorder (8 units) US$ 14,500
3.  Dryer moisture analyzer 1SS 36,100
4. Parts moisture analyzer Uss 40,800
5. Refrigerant non condensible pas analyzer Uss 10,200
4. Technical assistance from Mitsubishi
Electric Corporation of Japan Uss 204,000
One~door model (3) USS 68,000
Two-door model (2} USSs 136,000
B. Costs Associated with Testing of Refrigerators Uss 69,300
Number of models 5
Mumber of samples per model 14
(1 for gas adjustment, 3 for contaminant effect,
3 for in~house life test, 3 for HFC-134a field
test, 4 for cyclopentane field test)
Average cost per sample USs 950
C Costs Associated with Training UsS 29,700
1. Dispatch LMM Engineer to Japan {2 persons) Uss 58,500
Number of days 270
Cost per day Uss 150
Training Expenses USs 54,000
Air Ticket USE 4,500
2. Dispatch Mitsubishy Engineer to Indonesia {8 persons) USss 31,200
Number of days 100
Cost per day Uss 200
Staying Expenses USs 20,000
Air Ticket Uss 11,200

Total tnvestment Costs in Phase { Uss 625,500
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Phase |1
D Investment Costs for Mass Production (Refrigerant Circuit) Uss 273,700
1. Refrigerant Charging Machine (1 unit) uss 68,300
2. Controlled Ambient Assembling Line {1 unit) i8S 18,000
3. HFC-134a Leak Detector {3 sets) {ss 12,200
4. Yacuuming Pumps {20 sots) Uss 0
5. Driven Evacuating Line {1} upi) uss 24,500
6. Driven Testing Line {1 unit) Uss 24,500
7. Auto Tester for Testing Line {1 unit) uss 122,100
8. Quck Joint Vacuum Coupler (70 sets) Uss 7.100
9. Sample Testing Room {1 unity uss 0
10. Lubricant Reclaimer {1 sen) Uss 0
Total lnvestment Costs in Phase II USS 273,700
Total Investment Costs UUss 899,200
Note :

~ The above estimation is based on the exchange rate of USS1.00 = Rp. 2,178 and USY 1.00 = Y 97.98.
~ Selection of above equipment are based on recomumendation from Mitsubishi Elsctric Corporation of Japan
{as a part of Technpical Agreement between the two parties).
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ANNEX B

INCREMENTAL OPERATING COSTS

{estimated costs in US dollar)

1. Present Production Output

I.1. One Doer Model 80 liter :
130 lier :
150 liter :
1.2. Two Door Model 170 liter :
198 liter :

7.500
14,300
$,700

8,100
8,500

units
s
HURLS

Hrits
umifs

2. Incremental Operating Cost per Unit on Refrigerant Circuit

Lippo Meleo - 11

Cost per Unit

Model Compressor Refrigerant Dryer Filter Piping Incr.

Now New Now New Now New Now New | Now | New | Cost
80 ltr 30.95 36.21 0.12 0.62 0.59 1.07 000 3881 1.19] 2.18 ) 1.1}
130 e | 309571 3621 0.22 .14 0.59 1.07 000 388 1.40| 2,411 11.55
150 Itr 31.80 ] 37.21 0.20 1.3 0.55 1.07 DOO] 388 173 276 L1.63
170 1tr | 36.57 1 4279 0.30 1.55 0.59 1.07 0.06| 3.881 3,11 4.231 12.95
198 lir 3657 4219 0.32 1.65 0.59 1.07 0.00] 3,88 3.55| 470 13.06

Filter to be used in front of dryer to climinate effect of contaminant and to be supplied as a part of compressor kit

from Matsushita Singapore.

3. Net Present Value of Incremental Operating Cost

Model 1994 16 months}ine, Costi Inc. Cost
Prod. Prod. |per Unit

280 ltr 7,500 ; 3,750 11 41,663
130 Lr | 14,300 7,150 11.55 82,383
150 I 8,700 | 4,350 11.63 50,591
170 Itr 8,100 | 4,050 12,95 32,448
198 itr 85001 4,250 13.06; 55,505

Incremental Cost 282,783
NPY Incremeatal Operating Cost : 282,788
N L adlmda (Barcerat - Indanecia
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ANNEX C

UNIT ABATEMENT COST and PROPOSED OTF FINANCING

{estumated coses in US dollars)

1. ODS Saving

Average annual CFC-12 saved was based on ODS consumption in the first year conversion (1996), t.e. :
13,190 kg

2. Net Incremental Capital Costs

Overall project life, vear io

Discount rate/year 10%

Total incremental caputal costs 892,200
Annpualized incremental capital costs 146,341

3. Net Incremental Operanng Costs

Overall project life, yzar 10
Discount rate/year 10%
Total incremental operating costs requested 282,788
Annualized imcremental operating costs 282,788

4. Unit abatement cost

Unit cost/kg
Costiyear QDP saved
Annualized incremental capital costs 146,341 11.09
Annualized incremental operating costs 282,788 21.44
Total unit abatement cost 32.53
5. Proposed OTF Financing
Net incremental capital costs 899,200
Total incremental operating costs 282,788
Total incremental costs 1,181,988
Percentage of Indonesian ownership (52.73 %)
New total cost 623,262
Contingency (15%) 93,489
Financial fee (3% 21,503
Grant amount 738,254

BT Quenfindn ( Parserod ~ Indonesia

ICF Ipe. - Washington D.C.
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ANNEX D

ENVIRONMENTAL ASSESSMENT

This project will not result in any additional emissions, effluents, or
wastes being produced at P.T. Lippo Melco Manufacturing's plant., This proposal
has been carefully examined repeatedly and it is the best alternatives for it
satisfies all applicable local environmental, health, and safety regulations,
Furthermore, there is no need for a revised certificate of compliance.

P.T. Sucefindo {(Perserog)} - Indonesia {1CF ine. ~ Washingten ..
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ANNEX E

EQUIPHMENT JUSTIFICATION

EQUIPMENT SPECIFICATION & INSTALLATION SCHEDULE
Phase I
1. Controlled Ambient Tesxting Room

1.1 Specification

Controlled temperature range : 10 - 80 C ¥+ 0.2 C
Controlled humidity range r 20 ~ 9% % + 3 % {(at 30
Air speed : < 0.2 m/s

Dimension : 4.1 x 1.9 % 2.1 m
Capacity s 4 refrigeratcors

Maker : Tabai Espec Corp.

1.2 Installation Period
Goctober 1994 to November 1994.

2. Dryer Moisture Analyzer

2.1 Specification
Vacuum—drying system
Oven temperature : 320 C
Hakers : Kawamura Precision Industries Ltd.

2.2 Installation Period
October 1994 to November 1994.

3. Parts Moisturs Analyzer

3.1 specification
Vacuum—drying system
QOven temperature
Celd trap temperature
Makers

120 ¢ + 5 ¢C
-0 c
Endo-Kagaku K.K

T BT

3.2 Installation Period
August 1995 to September 1995,

4. Refrigerant and Non-condensible Gas Analyzex

4.1 Specification
Vacuum—~deaerator system
Cold trap temperature
Makers

-3 C
Okada

T

4.2 Installation Pariod
Ootober 193%4 to Hovember 1994,

P_T, sucofindo (Perserg) - Indonesis 16F Inz. -~ Washington §.C,
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Phase II

5. Refrigerant Charging Machine

5.1 Specification
Four points presetting system
Charged weight range : 30 - 340 g
Makers 1 Toyo-0il Machinery

5.2 Installation Pariod
August 1995 to September 1995.

6. Controlled Ambient Assembling Room

6.1 Specification
Dimension {LxWxH) 3 22.0x4.2x3.0 m
Humidity controlled range : 70 %
Equipped with 4x17,000 Btu/h air conditioners and 2 air curtains
Makers : Indonesia maker

6.2 Instaillation Period
Bugust 1995 to September 1995,

7. HFC~134a Leak Datector

7.1 Specification
Adjustable sensitivity system
Minimum sensitivity
Maker

: 2 glyear ]

: Fuso Risha Seihin

7.2 Installation Paried
One unit in October 1994 to November 1994 (for development purpose), the
rest in August 19985 to September 1998 (for mass production}.

8. Blat Comnveyor for Evacuating Line

8.1 Specification
Variable speed system
Dimension (LxWxH) : 24x0.9x0.4 m
Speed range 0.6 -~ 2.5 n/s
Makers PT Dynpamica Perdana Sakti

LI T

8.2 Installation Period
August 1995 to September 1995.

9. Slat Coveyor for Testing Line

9.1 Specification
Variable speed system
Dimension (LxWxH}
Speed range
Makers

24x0.9x0.4 m
0.6 ~ 2.5 m/a
PT Dynamica Perdana Sakti

e  an se

9.2 Iostallastion Period
August 1895 to September 1995,

F.t. Sucofindo (Persero) - indonesia iCF Inc. - Washington D,C.
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13. Auto Tester for Testing Line

1G.3%

10.2

Specification

Equipped by short circuit, running current, low voltage start, lnsulation

resigtance, dielectric strength checker, wvoltage auto regulator and

ground conductor.

Kakarsg » Izumi Chain for short circuit, running
current., low voltage start checker, ground
conductor and voltage auto regulator.

Endo Kagakue for insulation resistance and
dielectric strength checker.

Installiation Period
August 1995 to September 1%95.

11. Quick Joint Vacuum Coupler

11,1

11.2

Spacification

Type : PCVEQRO-2 HNBR/ZS-V HNBR/ZP-V HNBR for HPC-
134a

Makers : Nitto Kehki Co. Ltd.

Installation Period

Twenty sets between October 1984 and November 1994 (for development
purpose}, 50 sets between August 1995 and September 1995 (for mass
production).

#.1. Sucofindn (Perserec) - {ndanesia iCF lnc. - Washington D.C.
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Indoresia
REVIEW OF A HFC-134s CONVERSION PROJECT
Manufacture of HFC-134a Appliances at PT. Lippo Melco Manuf. (LMM)
Revised Project Proposal by The World Bank, October/November 1994

RTU-UNWB-LK-94546-1k
Boope
The project under review cuvers the gonversion from CFC-12 to HFC-134a in circuits of refiigerators
and to cyclopsntane in the foam. Only the HFC.134a part is reviewed here.

Technology

The HFC-134a technology selected is environmentally sound and safe. R is the most cost
effective option that can be used at present. The proposat contains a phased approach for
the introduction of HFC-134s, as given in QORG racommendations.

Thera is a technology assistance or licensing agraement for the conversion from CFC-12 to
HFC.1342 at a jevei of USD 204,000; costs associated with training should also be relsted
o this technical assistance. If the technical assistance issue only covers the devslopment
of new models (& modeis) it can be considered separately, as is done in the proposal.
Compared to the production lavel (40,500 pisces), generafly, the invesiment costs for
model development and tralning are rather high, investment costs for mass production are
reasonable, Adequate optimisation of the refrigerant charge of HFC~-134a will be canied
ot

Environmental impact
The refrigerant proposed has 2 no ODP. Health and safety impacts are minimised.

Project costs

Most of the components are necassary for the cotiversion; it concems incremental costs
since it is stated that none of the components has bean installed before the conversion and
is necessary for the conversion,

In genearal, the equipment proposed does not lead to an increase in capadty, but some
effects nead o be considerad where there coukd be questionmarks. (e.g. "auto-taster”).

A1, Controlled ambient test room and moisture analysers

in principle costs for the testing room pius equipment sre acceptable since a large number
of modal tests will be done (which is explained, it also concems tests for foam analysis); i
long term tests are involved, as in this case, costs for the room shouid can be considered
as oply incremental.

Moisture analysis is assumed lo cost about USD 100,000,- Comparable proiects clgim
lowsr costs; if there is special emphasis from this factory that moisture analysis is
absolutely required (as in pre-reviews of the project) costs are acceptable,

IC Training

A training component in the order of LISD 80,000 is high but acceptable if this is not
cavarad in the technicai assistance.

e fnvestment costs

The auta-tester (USD 126,000) will reduce manual handling, however, it is s$tated that this
aquipment is absolutely necessary for tha manufacturing operation of HFC-134a. If it does
not imply that there will be a reduction in personnel costs from this operation (as stated in
discussions to ba not more than marginal}, costs are acceptabie.

it should be underined that vacuum pumps nacessary for HFC-134a are retrofitted without
costs.

Operating costs
Incremental operating costs observad in similar proposais are normally in the range of 2-7
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USD. These are higher In this proposal.
This is mainly due to higher compressor costs. Costs for compressors should be checked
once the mass manufacturing operation has been stanted.

Thera are no further comments as to operating costs.

Implementation timeframe
The implementation timeframe seems reasonable. With the assistance, however, testing

and training seems to cost a considerable amount of tme.

Recommendations
The HFC-134a conversion, as proposed in the project, is recommendad,

Kuijpers, LIM
Eindhoven, 2 November 1
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PROJECT IMPACT

PROJECT DURATION

PROJECT ECONOMIC LIFE

TOTAL PROJECT COST
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Republic of Indonesia

Elimination of ODS used in the manufacturing Householid
Refrigerators at PT. SANYC Industries Iindonesia,
Jakarta

Housshold Refrigerator

77.9 MT of CFC-12 in 18%3 (73.1 MT in new appliances)
306 MT of CPFC~11 in 1993,

Total of 383.9 MT (383.9 ObP-weighted NT}.

Eliminate annual consumption of 19.63 MT of CFC-12 and
$2.75 MT of CFC-11. Total =f 66.05 ODP~weightad MT
annually after non ODS refrigerator production begins.

Phase I : 2.5 years
Phase II : 2.5 years
Phase IXI : 4 vyears

1G years
OPS Reduction Investment Cosr : USS 1.272 millien

Incremental COperating Cost : USS 0.484 millien
Total Project Costs USs 1,758 million

U85 10.48/0DP~weighted kg/year

uss 728, 000 as grant {including 15 % contingency and
3% financial fee)

PT. Sanye Industries Indonesia
INDONESIAN STATE MINISTRY OF ENVIRONMENT

THE WORLD BANK

P.T, Sucefindo (Persern) - tndonesia 1CF Inme. ~ MWashington D.C.
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PROJECT SUMMARY

This project will phase out completely Ozone Depleting Substances used

in household refrigerators manufactured at PT. SANYD Industries Indonesia (SII)
in Indonesia.

SII itself has been constructing a completely new facility on the other
location, Cikarang, about 30 kilometers eastern from Jakarta, that would be
operated in February of 1%%53, while its production in the existing facility
will be stopped in November of 1934, S5II will not replace any existing
production line eguipment to the new facility. Since its old facility will
be completely retired and its new facility will use non-CFC tachnology instead
of CFC, 811 bellieves it is eligible for funding from the Fund.

The project comprises three phases and will create a production line for
refrigerators using HFC-134a and HCFC-141b as the new refrigerants and foam
blowing agent respectively. The first phase will provide for product
davelopment using non-0DSs and will identify all equipment and process
changes needed to implement the alternative technology. During this phase, SII
will seek engineering assistance and training from its parent company, Sanyo
Electric Co., Ltd. of Japan (SEC).

In Phase II SIXI will purchase and install new eguipment necessary for
mass production of non-CFC refrigerators. In Phase III, SII will conduct the
mass production of non-CFC refrigerators which is expected c¢an be initiated
in 1997. The prodect will result in the elimination of 19.63 MT/year of CFC~12
{(refrigerant) and 52.7% MT/year of CFC-1l1 (foam blowing agent) annually after
the conversion is completed.

TECENICAL ASSESSMENT

This project proposal is being submitted to¢ the OORG reviewers for final
approval., The revised proposal has addressed the concerns ralsed by the foam and
refigeration reviewers in their preliminary.

&.7. Sucofinds {(Persers) - Indoneszia 1CF Ine, - washington O0.C(.
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PROJECT OBJECTIVE

The objective of this project is to retire &an existing CFC-using
refrigerator plant and put inte operation a replacement rlant that uses non—-CFCs
at P.T. Sanyo Industries Indonesia. The project proviZes for the purchase of
equipment, the transfer of technology, and the training necessary to facilitate
an effective transition to HFC-134a for the refrigerant and HOFC-141b as new
bBlowing agent in polyurethane insulation foam,

SECTOR BACKGROUND

In 1993, the domestic refrigeration industry in Indonesia consumed
approximately 383.9 MT of Chloro-Fluorc-Carbons (CFC) representing 3.7 percent
of the country’s consumption of CFC. 0Of the sector’s torail use of CFC, house-
hold appliances accounted for 77.9 MT of CFC-12, with approximately 73.1 HMT
used to charge new appliances during manufacture and 4.8 MT used for servicing
by appliance repaiy shops. In addition, about 306 MT of CFC-11 werxe used in
the production of polyurethane {PU} appliance insulation foam.

The preduction of household refrigerators and f{reezers in Indonesia has
increased significantly in the past four years, from about 335,000 units in
1991 to approximately 520,100 units in 1993, from which 70,000 units were
exported to Middle East, South America, and other c¢ountries. Most
refrigerators sold in Indonesia made lo¢ally by eight major manufacturers :
National Gobel, Sharp Yasonta Indonesia, Sanyo Industries Indonesia, Topiaya
Antariksa Electronics, Lippe Melco Manufacturing, Samsung Maspion Indonesia,
Goldstar Astra and Harapan Daya Utama.

Household refrigerators produced are relatively small, typically around
150 to 16% liters. The average charge of CFC-12 in refrigerators manufactured
in Indonesia ig around 0.140 kg. In addition an average of 0.580 kg of CFC-11
is used in making the rigid polyurethane foam in the cabinet. Since 1983
almost all refrigerator manufacturerg in Indonesia have started using 320
percent CFC-11 reduced polyurethane foam formulations.

Up to now conpressors demand is fulfilled by importing from other Asian
countries such aa Singapore (Matsushita} and South Xorea {Goldstar and Sam-
sung). This year {(19%4) Sanyo Compressor Indonesia has started production of
reciprocating type compressors for export and later for the local market. This
manufacturer is going to produce both R-~12 and HEc?lB4a compressors up to 1997
which 18 the phase out of CFC set by the Indonesian government.
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ENTERPRISE BACKGROUND

PT. SANYC [ndustries Indonesia {(8II) is located on North Jakarta. Thircy
five percent of the company is Indonesianwowned while the rest is owned by
Sanyo Electric Co,Ltd, Japan{SEC}. SII enploys 200 pecple in its refrigerators
production line and its revenues in 1993 were approximately U85 14.8 million.

S11 produced its firast refrigerators in 1971 aﬁd licenses the technology
from Sanyo Electric Co.Ltd of Japan. In 1993, total sroduction  was 60.820
refrigerators, consiste of refrigerators and frezeers, they were domestically
marketed and held about 17 % of the market. In 1995 SIT will export some of its
products, beyond 124,000 current capacity, to Japan, South East Asia, and Middle
Bast countries. 311 refrigerator production includes tweive different models
with capacity as follows : 49 liters, 92 liters, 112 liters, 145 liters (two
models), 159 litres (1 door model), 131 liters, 188 liiters and 198 liters (2
docr model), while the freezer includes one door model with capaecity 116
litera, 143 liters, and 16% liters. S$II has one production line with a
total capacity of 120,000 anits annualy at present .

Since March 1992 8I! has used 35% reduced CFC~1l]l polyurethane foanm
formulation as a transition step towards non-ObDSs technology implementation.
During transition pericd 49.15 MT of CFC-1l can be reduced and after the
elimination of ODSg it is expected that 19.63 MY of CFC-12 and 52.75 MT of CFRC-
11 can be saved annually. These figures are based on typical c¢harge size of CFC-
12 of 0.3140 kg per unit, allowing 5% for calibration/rework and an average of
0.400 kg of CFC-11 for foam blowing agent.

Based on installed capacity of 120,000 units per vyear, SII has one

production line which is consist of :

1. Steel cabinet and door forming line,

2. Painting line,

3. Thermoforming line,

4, Preassembly line for cabinets and doors,
$. Polyurethane foaming line,

6. Agsembling line,

7. Evacuating and charging line,

&. Testing line,

9. Repairing line, and

10. Packing line.

- In polyurethane foaming line SII uses two units high pressure foeaming
machine from Elastogran (PU.80D types), one premixing tank for polyol and
CFC~11 from Satake (H439M type). All polyurethane fixtures are on fixed
position, handled manually and unheated.
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.

- In evacuating, charging and testing line SII utilizes 44 units vacuuming

pumps from Ulvac, one charging machine f{rom Nitto, two halogen leak
detectors from Teshiba, one insulation resistance tester from Yokogawa.

- For contreolling production guality SII uses five units temperature
recorders from Yokogawa.

8II itself has been constructing a new facility on the other location,
Cikarang, about 30 kilometers eastern from Jakarta. Capacity of the new facility
will be approximately 320,000 units per annum. SII expects to operate the new
facility in February of 1995 while its production in the existing facility
will be stopped in NHovember of 1994. S5II will not replace any existing
producticen line equipment to the new facility.

one of Sanyo companies in Indonesia, Sanyo Ceompressor Indonesia, has
started production of HFC-~134a compressor in Cikarang for exporxting and it is
believed that it can supply its HFC-134a compressor to the local wmarket in
1995. 511 purchases its compressors from Sanyc Universal Electric Public Co,
Ltd Thailand, and Sanyoc Electric Co.Ltd, Japan. SII will purchase HFC~134a
compressors from Sanyo Compressor Indonesia in 1985,

PROJECT DESCRIPTION

In this project, PT SANYQ Industries Indonesia will eliminate the use of
CFCs in household refrigerators by converting its manufacturing facility to
one capable in handling HFC-134a and HCFC-141lb as the new refrigerant and
foam blowing agent respectively. The project is  devided intoe three phases.
Phase 1 will provide for engineering assistance, training and acguisition of
gpecific testing eguipment for non-0D5 refrigerators. Phase 11 will allow for
the eliminpation of ©ODSs  through the  procurement and installation of new

equipment necessary for mass production of non-ODS refrigerators. Phase III
will involwve actual mass of non-CFC refrigerators.

Although SII constructs a completely new plant, in this project SII is only

requesting fund that is specifically relating with the ODS phase ocut programme
to cover the costs which are incurred.

The main objective of phase I ¢onsists of developing vreliable new non-
CFC refrigerators at SII. This task is particularly difficult to accomplish
given the considerable engineering design modificaticns and the necessarcy
testing that have to be done in a relatively short period of time. In order
to minimize the risk associated with the conversion process, S3II will regquest
technical aseistance from SEC of Japan, during this phase. This technical
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assistance representa continuation of existing arrangements between the tfwo

companies. SIT has used similar arrangements in the past =0 develop its present
refrigerators models.

The emphasis in phase I is to provide SII with technology developed by

SEC in Japan, wmodifying it where necessary %o acccunt for differences in
Indonesian manufacturing conditions and produced models. As part of the
technical agreement, SEC of Japan will do the following

1. Redesign the refrigerating circuit for present §5II models,

2. Conduct approval testing for HFC-134a compressors.

3. Conduct approval testing for non-CFC (HFC-134a and HBCFC~141b) SII
refrigerators. ’

4. Provide training on manufacturing, quality control and maintenance of non-Cre
ggquipment .

5. Provide production drawing for non-CFC SIY refrigerators.

5I1 requests additional fund for Phase I to procure the following main
machinery and equipment:

1. A controlled ambient testing room with data acquisition system as the HPC-
134a and HCFC~141lb prototypes should be tested under specific ambient. At
present SIT has one unit of this equipment, which then will be allocated for
performance life testing. However for this project SII will need one
additional testing room for continuously testing on the non-CFC
refrigerators; for durability test will need a minimum pericd of 2 years.

Realizing that testing rocom can be uged for ¢ i 1 [} r. period after
initial testings, SIT will take the future functions into account in the
funding request, i.e. about 80 % of price guoted.

2. A moisture gauge to confirm that moisture contaﬁt in new supplied dryer is
within design specification, also to confirm the guality consistency of
new supplied refrigeration circuit components, except dryer, in terms of
their smolature content.

These equipment to be used for testing the protetype and its components in phass
I and in Phase III to ensure that they are manufactured according to design
apecifications.

Phase IY will consist of finalizing the transition from CFCs technology to
nom-CFCa in nass production. During this period SII will install :

1. A charging machine which is capable of handling HFC-134a. Present facility
still be wused to handle CFC-12 during transition period and canpot be
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recrofitted to handle HFC-134a bacause already contaminated by chlorine and

some components in the charging machine are made of materials incompatible
with HFC~134a. .

2. An air conditioned assembling line toc keep ambient humidity on 70%. HFC-

13d4a compressor will be supplied with egter oil in i1t while present humidity
inside factory is 85%.

3. 3 units HFC~1l34a leak detectors because the engitivity of existing ones is
too poor for detecting HFC~-134a leakage.

4. 3 units R-1800C 12 dot recorder te monitor and record the temperature at
speciflic point in one unit of refrigerator. During the peak periode 12 sets
of refrigerators will be tested together . These recordesrs will be used for
testing and moniteoring the cooling performance of random sampling of
refrigerators and freezers.

5., 1 unit oven to increase temperature in foaming process up to 40 °cC.
Currently chemical used {CFC~1l) has a boiling temperature of 23 9, but the
new chemical {HCFC~141b) has a boiling temperature of a 32 Sc. Realizing
this condition SII needs to preheat the doors and cabinets to a
temperature of at least 40 %c prior to polyurethane charging in order to get
a good reaction time and avoid the possibility of defects. At present SII

has one oven, and in this project SII is only addressing the medification on
current oven.

6., S8II will purchase and instsall two polyurethane charging machines.

In phase III, SII will conduct mass production of non-CFC refrigerators
at SII in Cikarang, will be started ipn 1997.

Realizing HCFC~141b is still ODS, with low ODP, SII will implement the non-
0ODS technoelogy on the new facility. Long-term options are still being researxched
and that the most promising of these is cyclo-pentane, but no decizion has been
made vet, and SII will likely adopt non-0ODS fosming technclogy once its parent
campany has sufficient experince with non-oDS foams. As the final decision has
been made, SII will submit another proposal for the investment of non-0DRS
technology.

For after~sales services, the investment of non-0D5 technology will be
submitted after Phase II is finished, also in another proposal.
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JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY.

Internationally, HFC-134a has been accepted as the alternative refrigerant
te replace CFC-12 in household refrigerators. Hydrocaroons can also be used as
refrigerants, but they are flammable and hydrocarbon scompressors are not yet
commercially available. HFC 134~a has ne ODP, low GWP, good thermodynamic
properties, and non~falammable substance. Several manufacturers of compresasors
and household appliances have announced their intention to convert from CFC-12
to HFC-134a based household refrigerators.

As earlier mentioned SII is already using a reduced CFC-11 (3% %)
polyurethane foam formulation. Low CFC-11 formulaticns have already been used in
developed countries and are relatively simple to implementc.

Many different alternative blowing agents to replace CFC-11 are being
developed such as HCFC-i4lb, HUFC-22, HCFC-22/HCFC-142b, HFC-134a and cyclo-
pentane. SII has decided to use HCFC-141b as the ahort-term solution. HCFC-141Db
has a similar boiling point with CFC-11 and therefore requires minimal
modifications in process. Thermal conductivity of HCFC-141D is almost
similar with CFC~11, 8II will rely on Sanyc Electric Co. Ltd., Japan for the

design of non-0DS refrigerators to reduce the risks associated with the
conversion process.

PFROJECT COSIS

As described below and detailed in the relevant annexes, the total project
cost is USS 1,755,631, This project is aimed entirely at
0ODSs elimination, as a result the total project cost is equal toe the ODS

reduction project cost. This project will not provide SII with any incremental
operating revenue.

Ag detailed in Annex A, the net incremental capital costs for this project
is US$ 1,271,565, Major components of the coste include costs associated with
egquipment procurement, non-0DSs refrigerators product development, technical
assistance from Sanyc Electric Co. of Japan, prototype testing and training.

In calculating the operating cost, it is taken into account that SII
produces 86,520 refrigerators in 1994. The operating rost (s computed based on
the production in the list half year (6 months), regardless of SII future
expansion. This is consistent with the Executive Committee’s guidelines whic¢h
state that the Multilateral Fund showld not recover costs asscclated with plant
expansion.
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Incremantal operating <ost results from the increased cost of raw materials
such as compressors, dryers, contaminant filters, condensor pipes,
and polyurethane foam for the HFC-134a/HCFC-141b system.

refrigerant

Given a discount rate of ten percent (10%}, the net gpresent value of
incremental operating costs minus the offsetting savings for the ten year
project life is egual to USS 484,066. A more detailed breakdown of
operating costs is provided in Annex B.

As derived in Annex €, the unit abatement cost, for CFC-12 and CFC~11, is
Uss 10.46 per ODP-weighted kg. This amount is the summation of the annual
incremental papital cost of USS 206,941 and annual net incremental operating
cost of US$ 484,066 million then the total incremental cost is divided by the
total amnnual savings of 66,050 kg ODPs.

A grant requested from the OTF is the amount of USS 727,841 was calculated
ag follows : the net incremental capital cost was added to the net present value
of the incremental ¢perating cost over the six montha production in 1994, Then
the total incremental c¢ost was multiplied by the percentage of Indonesia
cownership (35 %), the result was then added to 15% .(contigency) of itself and
finally the amount is added to 3% (financial fee) of itself to yield the
ultimate grant amount.

The 15 percent cont.gency is required to ensure that the implementing
grnterprise still receives adequate compensation in cases which the actual cost
of items listed in this proposal exceeds their estimated cost.
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Schedule

Task
Phase I
- Technical assistance, Model
development of HFC-124a and
HCFC~-141b
- Training and Testing
- Equipment ordering

Phase I

- Procurement and equipment
Installation

- Convertion of production line
to HFC-134a and HCFC-141b

- HMass production of HFC~134a
and HCFC-141lb refrigerators

1993

XXXX

Fote : x = one quarter of a year

#.7, sucafinde {Persero) - Indonesia

1954

KEXX

XXX

HXXX

XX

1995

XX

XX

XX

KRR

XXXK

i1 - 1o

199¢& 1997 19%8

HIXK

KXNX KHAX
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REQUIRED REGULATCORY ACTIONS

No regulatory actions, other than routine permitiing, are required ta
implement this project. Under existing agreement with the World Bank, equipment
and machinery imported as & part of this project will De exempt I{rom import
duties levied by the Indonesian Government.

RESULITS
Direct Project Impacts

This project will phase out 19.63 MT/year of CFC-12 and 52.75 MT/year of
CF«1]1 from PT. Sanyo Industries Indonesia process after full-ascale production
of non-CFC refrigerators starts in 1997, In total approximately 66.05 ODP-
weighted MT of ODP per year will be eliminated.
Indirect Project Impacts

This project will not impact product guality or reliability but will likely

affect product price. The environment impacts associated with this project are
expected to be negligible.
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Phase |

ANNEX A
CAPITAL COSTS

{estimated costs in US dollar)

A. Investmeat Cost for Model Development

bl ol e

Ambient cantrolled testing room

Portable refrigerant charper

R- 180G 12 dot recorder

Maoisture gauge

Technical assistance from Sanyo Electric Co.
of Japan, consists of :

~ Redesign fee for 12 models Uss
- Research and development Uss

B. Costs Associated with Testing of Refrigerators

1.

Prototype :

Number of models 12
Number of prototype per model 5
Cost per unit, average Uss
Pre~pilot production trials

Number of models it
Number of units per model 20

{4 sets for performaoce and noise test,

4 sets for determining injected PUF weight,
4 sets for PUF shrinkage test,

4 sets for heat cycle test, and

4 sets for contaminant effect test)

Material cost per unit, sverage Uss
Labor cost per unit, average Uss

C. Costs Associated with Training and Consulting

i.

SI's engineers dispateh to Japan (2 persons)

Number of days 30
Cost per day LSS
Air ticket / person Uss

SII's technicians dispaich to Japan (2 persons)
Number of days 30
Cost per day Uss
Air ticket / person Uss

{1 unit)
{1 unit)
{2 units)
{2 units)

120,000
96,000

310

310
95

150
2.250

150
2,250

Uss
Uss
uUss
USss

Uss

LSS

USss

- Uss

Uss

Uss 378,544

120,000
7,884
10,660
24,000

216,000

Uss 107,700
18,600

89,100

Uss 77,950

13,500

13,500

Sil - 12
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3. Assistance fram SEC, Japan s 50,950
- In Development : Uss 29250
Number of SEC’s engineers 3
Number of days 45
Cost per day Uss$ 200
Air ticket / person USS 2,250
~ In Quality Contro} ; Uss 8,250
Number of SEC’s engineers 2
Number of days t3
Cost per day uss 200
Air ticket / person uUss 2,250
- In Confirming and Directing : US§ 13,450
Number of SEC’s engineers 2
Number of days 28
Cost per day Uss 200
Alr ticket 7 person LSS 2,250
Total Investment Costs in Phase | U5 564,194
Phase {I
D. Investment Costs for Mass Production Usy 13N
Refrigeration System USS 233,492
I.  Ambient controlled assembly line Uss 17,535
- AIC {indoor unit) (3 units) Uss 3,025
- AKC {outdoor unit) (3 units) Uss 3,422
- air filter {9 units) US$ 11,088
2. Refrigerant charging machine (1 unit) Uss 90,000
3. Pipe pinching tool (Z units) uss 10,694
4. Vacuuming pump (44 units) uss 0
5.  Oil purifier {1 uni) Uss 0
6. HFC-134a lesk detector {3 units) Uss 25,665
7. R~1800 12 dot recorder {3 units) Uss 15,741
8. Quick joint vacuum coupler A {100 units) (1550 3,238
%, Quick joint vacuum coupler B {300 units) USS 15,408
10, Quick joint vacuum coupler C {300 units) Uss 19,866
I1. Vacuum pallet/base {80 units) USsS 31,236
12. Hose nipple {82 units) Us$ 2,300
[3. Vacuum hose (82 umits) Uss 1,750
14, Testing line (1 unit) Uss 0
Foam [nsulating System - USS 473,879
1. Mixing stationary (2 units) Uss 48,000
2. Modification on current oven (1 unit} UsS 163,613
3. Modification on current foam test equipment (I unit) Uss 0
4. High pressure polyurethane charging machine (2 units} USS 262,266
{t unit for cabinet and | anit for doar)
Total Investment Costs in Phase [I Uss 707,371

Totai Investment Costs (Phase I and Phase iI) Uss 1,271,565
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ANNEX B

INCREMENTAL OPERATING COST

{estimated costs iy US dollar)

The caculation of incremental cost is based on six months production in 1994,

. Production

I.1. Projected Production {(based on 1994, and estimated increase 20 % per year)

Model Volome Production {(units} Total
{liter} 1997 1998 1999 2000 § (upits)

SR 50 50 8295 9,954 11,945 | 14334 | 44,528

SR 90 80 11,716 ¢ 14,059 10871 | 20,245 62,801

1 door | SR 148 I3 43,425 52.110 631,532 | 754038 | 133,105
SR 160 145 3,491 4,190 5,028 6034 (8,743

SR 168 159 6,515 1,818 9,382 11258 34973

SRF 14 45| 49.718| 59,658 71,550 § 85,908 | 266,871

2 door | SR 2150 13 4,147 5977 5973 7,168 22,268
SR20A 198 891 829 995 1,194} 3,709

HF 1208 1o 8,726 10,471 12,565 ¢ 15078 | 46,840

Freezer | HF 1508 143 9,193 11,032 13,238 | 15,886 | 49,349
HF 1308 165 3,594 4,313 50761 62111 19294

Projected Production 149,508 | 179411 2157395 | 258,354 | 802,508

1.2. Production Quantity for Six Months in 1994

Model | Volume | Production (units}
{liter} 1 year |6 months

SR 50 50| 4,800 2,400
SR 50 90§ 6,780 3,39
SR 148 PI3 | 25,1301 12,365
SR 160 1457 2,020 1,010
SR 168 1584 3,770 1,885
SRF 4 145 | 28,770 | 14,385
SR 2150 13t 2,400 1,200
SR20A 198 400 200
HF 1208 li6 | 5,050 2,525
HF 1508 143 | 5,320 2,660
HF 1808 165 | 2,080} 1,040
TOTAL 86,520 | 43,260
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2. Incremental Operating Cost per Unit

2.1. Refrigerant Circuit

Cost per Unit
Model Compressor Refrigerant Dryer Piping Iner.
Now New MNow New Now New = Now New | Cost
SR 30 33.41 38.08 0.12 (.46 0.59 0951 0.74 2581 2
SR 90 33.75 | 3848 0,22 0.83 0.59 0851 134 317 7.53
SR 148 34,09 38.86 0.27 1.02 0.59 0.951 1.37 3200 7.71
SR 160 34.09 | 3886 0.30 1.16 (.59 0951 1.551 3381 7.81
SR 168 34,00 38.486 .35 1.34 0.59 .83 .53 4361 7.95
SR F i4 34,09 38.86 0.35 [.34 0.59 0951 135 3.38¢ 185
SR 2150 34.77 39.64 0.34 1.29 (.59 4951 219 4.02 | 8.01
SR20 A 35.47 40.44 .27 1.02 0.59 0951 336 5.3¢ | 1.91
HF 1208 35471 40.44 0.40 1.53 .61 0971 2401 4.23] 829
HF 1508 4805 | 5478 (.49 1.85 0.61 0971 267 4.50|10.28
HF 1808 60.64 69.13 0.58 2.22 .61 0971 3.05 4.83 112.27
2.2. insulation Foam {HCFC-141b)
Caost per Unit |
Model PUF Material ABS Sheeting | Incr.
Palyol [socyanate [
Now New Now New Now New | Cost
SR 50 0.99 1.06 0.75 0.81 (.31 2.551 1.38
SR 90 1.49 1.62 i.14 1.27 2.33 4631 2.51
SR {48 1.94 2.10 1.48 1.61 .13 6.16 12
SKE 160 2.13 2.36 1.90 2.18 4.21 7.09 331
SR 168 2.66 .89 2.02 2.22 5.9] 9.11 31.63
SRF 14 2.13 2.35 1.90 2.08 4.21 7101 3.31
SR 2150 2.74 2.96 2.00 2.28 3.77 6.98 362
SR 20 A 5.21 2.58 1.96 4,29 7.44 11.27 1.52
HF 1208 314 3.38 2.38 2.60 310 6.46 3.20
HF 1508 3.29 3.57 .54 2.74 4.16 6.21 3.26
HF 1808 3.59 3.90 2.73 3.00 6,15 10.08 | 4.52
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2.3, Incremental Operating Cost for Six Mounths Production in 1994

Incr. Cost per Unit Incr.
Model | HFC- | HCFC- | Iaer. | Cost for
134a i41b Cost |6 months

5R 50 7.21 1.38 8.59 | 20,609
SR 90 7.53 2.51 10.04 | 34,046
SR 148 7.71 3.12 13.83 1 136,079
SR 160 7.81 31.31 PR32 11,233
SR 168 7.95 3.63 11.58 ] 24,825

SRF l4 7.95 3.31 11.26 1 161,946
SR 2150 8.01 162 11.63 | 13,961
SR20 A 7.91 1.52 9.43 1,886
HF 1208 8.29 3.20 11.49 | 29,000
HF 1508 10.28 3.26 13.54 | 36,024
HF 1808 12.27 4.52 16,79 | 17,457

TOTAL INCREMANTAL COST 434,066

3. NPV Incremental Operating Cost

NPV Incremental Operating Cost 484,066
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UNIT ABATEMENT COST and PROPOSED OTF FINANCING

{estimated costs in US dollars)

1. ODS Saving

Average annual ODSs saved was based on QODSs consumption in 1997 production, l.e. :

CFC~11 saved, kg
CFC~12 saved, kg
ODSs saved, kg
ODPs saved, kg

32,747
19,633
72,380
66,050

2. Net Incremental Capital Costs

Overall project life, year

Discount raie/year

Total tncremental capital costs

Annualized incremental capital costs

3. Net Incremental Operating Costs

Owverall project life, year

Discount ratefyear

ANNEX C

10
10%
1,271,565
206,941

10
i0%

Total incremental operating costs requested 484,066

Annualized incremental operating costs

4. Unit abatement cost

Annualized incremental capital costs
Annualized incremental operating costs

Total unzt abatement cost

5. Proposed OTF Financing

Net incremental capital costs

Total incremental operating costs

Total incremental costs

484,066

Unit cost/kg

Costfyear ODP saved
206,941 3.13
484 066 7.33
10.46

1,278,563
484,066
1,755,631

Percentage of Indonesian ownership (35 %}

New total cost
Contingency (13%)
Financial fee (3%)

Grant amount

614,471
92,171
21,199

727,841

Sif- v
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ANNEX D

ENVIRONMENTAL ASSESSMENT

This project will not result in any additional emissions, efflaenta, or
wastes being produced at PT. SANYO Industries Indonesia’s plant. It is the best
judgement of the project proposal team that the project will meet all
aplicable 1Indonesian Government environmental, health, and gafety

regulations and will not trigger the need for a - revised certificate of
complience,
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Indonesia
REVIEW OF A HFC-134a CONVERSION PROJECT
Manufacture of HFC-134a Appliances at Sanyo Ind. Indonesia (SII}
Revised Project Proposa) by The World Bank, October/November 1954

RTU-UNWB-LK-94548-1k
Scopo
Ths project under review covers the conversion fram CFC-I2 to HFC-1344 in circuits of reftigerators and
the conversion from CFC-11 to cyclopentane. Only the HFC-134a part is reviewed here.

Technology

The HFC~134a technology selected is envionmentally sound and safe. i is the most cost
effective oplion that can be used at presemt. The proposal contains a phased approach for the
introduction of HFC-134a, as given in QORG recommendations.

There is a technology assistance or licensing sgreement for the convarsion from CFC-12 to HFC-
134a; taking into account the amount {(USD 218,000); costs associated with training could aiso
reiate to this technica!l assistance agreement If the costs for the technical assistance do not
cover the consulting (as can be taken from the proposal), & can be considered separately.
Compared t¢ the production ievel (60,000 pieces), generally, tha investment costs for model
development, the training and consuitancy component, and the ivestiment costs for mass
production are rather high (sae further below).

Adequate redasign and optimisation of the refrigerant charge will be caried out; new HF(C-134a
production will be of high quality.

Environmental impact
The refrigerant proposed has a no ODP. Mealth and safely impacts are minimised.

Project costs

Most of the componants are necessary for the convarsion.

Costs for a controfled testing room (including measufing equipment) are indine with costs that
can be expeacied.

iB. Costs associated with testing

Pre-pilot test costs are rather high, however for the prototype tasting of the refrigeration parnt a
relatively low amount is claimed (USD 310 as cost per unit is reasonable).

IC. Training and {{D. Investment costs

The training compeonent is related {9 a wide scale of aciiviies; no further comments as ‘o the set
up and costs. The investments costs as given are detailed enough; for a number of issues no
amount is claimed. No further specific comments to the investment proposal.

Operating costs

lncremental operating costs observed in similar propesals are nommally in the range of 2-7 USD.
Thesa are higher in this proposal, but thls is mainty due to the increase in cost for the
compressor, Costs should be checked whan mass production has been started.

No further commaents as to operating costs.

Implementation timeframe
The implementation timeframe spems reasonable. With the assistance, the model development
seems 10 cost a considerable amount of time (2 172 years).

Recommendations
The HFC~134a convarsion, as proposed in the project, is recommended.
Kuijpersg, LIM
Eindhoven, 3 November 1994
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INGONESIA - PT SANYO INDUSTRIES

TECHNOLOGY

The project covers the conversion of foam insulation for refiigerators / freezers from CFC 11 to
HCFC 141b. This is now a well proven technology and the enterprise will receive technicai
support from its parent company Sanyo. This is especially important to cover issues such as
grades of plastic liners which are compatible with the new blowing agent.

The enterprise has considered other options, including those of zero ODF. It is not yet ready for
a one step conversion to an option such &3 oyclopentane. Howsever, the new dispensing
equipment which is proposed would be capabie of modification for use with such & flammable
blowing agent.

ONME? SSUES
HCFC 141b is recognised 25 1 transitions] blowing agent by the enferprise since it does not have
azero ODP. Tt is considering zero ODP replacements for eventual replacement and the proposed
equipment would be capable of modification for use with flammable shernatives,
HCFC 141b is moderately flammable and the enterprise should ensure thar adequate ventilation
is provided.
EROJECT COSTS
The foamn-related items are justified and necessary for the technology choice, The UAC related
to foam capital items is ca. 1.8 $/kg which is cost effective for a small enterprise t2king into

account the purchase of new dispensing equipment.

The operating cost ¢alculation is transport and reasonable.

This is acceptable.

RECOMMENDATION

Approved

Wkdid/11/94
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COUNTRY

PROJECT TITLE

SECTOR COVERED

oS USE IN SECIOR

PROJECT IMPACT

PROJECT DURAIION

PROJECT ECONQMIC LIFE

TOTAL PROQJECT COST

Co8T EFFECTIVENESS

PROPGSED OTF FINANCING

IMPLEMENTING ENTERPRISE
COORDINATING MINISTRY

IMPLEMENTING AGENCY

F.1. tPersaro} Sucefindos « [ndonesia

[

e

“"

"

e

>

e

S¥E « 1

Republic of Indonesia

Elimination of Ozone Depleting Substances Used in
the Production of Household Refrigerators at ».T.

Sharp Yasonta Indonesia.
Household Refrigerators’
77.9 MT of CFC-12 in 1992 (73,1

and 306 MT of CPC-11 in 19%3
Total of 383.% MT (JB1.9 OCP - weighted MT}.

MT in new appliance)

Limination annual consumpticn of 38.4 MT of
and 134.3 MT of <FC-13%.
Total of 172.7 ODP - weighted MT one year after aon-

CFC-123

ODS refrigerater production begins.

Phase I : 2.5 years
Phase II : 1.5 years
Phase III : 4.0 years

10 years

QDS Reduction Investment Cost : USS 4.234 million
Uss 0.423 million
Uss 4.65%7 million

Incremental Operating Cost 3

e

Total Project Costs
Us5 6.44 f ODP-weighted kg.

Uss 2, 693,000 as grant (iacluding
and 3% fipancial fee}

15% contingency

P.T. Sharp Yasonta Indonesia

Indonesia State Ministry cf Enviranment

The World Bank

1CF Inc, -~ Washingteon 0.C.



Znd revision, November 1994 s¥1 - 2

PROJECT SUMMARY

This project will phase cut completely Oszone Depleting Substances used in
hougehold refrigerators manufactured at P.T. Sharp Yaseonta Indonesia (SYIY in
Indonesia. The project comprises three phases and will convert the production
line to handle refrigerators using HFC~134a and cycio-pentane as the new
refrigerant and feam-blowing agent respectively. The first phase will provide
for product development using non-0DS and will identify all equipment and
process changes needsd to implement the alternative tecnnelogy. During this
phase, 3¥I will seek engineering assistance and training from its licensed
company, Sharp Corporation of Japan.

In phage II SYI will purchase and install new eguipment necessary for
mass production of non-CFC refrigerators. Mass produstion of some models will
start in phase IT.

In phase III SYI will completely eliminate ODS i1 the production. This
phase is expected to start in 1996. The project will result in the elimination
of 3B.4 MT/year of CPC-12 {refrigerant) and 134.3 MT/year of CFC~11 {foam
blowing agent} annually after the conversion is completed.

Since distribetion and servigce of SHARP products is being handled by a
geparate company SYR { 2 subsidiary of SYI }, a separate proiject propesal for
converting the service centers to handle non-0ODS will be submitted at a later

date before SYI beqgin mass production of the non-0ODS refrigerators.

TECENICAL ASSESSMENT
This project proposal is being submitted to the OORG reviewers for final

approval. The revised proposal has addressed the concerns ralsed by the foam and
refrigeration reviewers in their preliminary reviews.

P.T. {Persera) Sugefindo - Indonesisa [CF inc. - Washington 0.C.
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PRGJECT COBJECTIVE

The objective of this project is to retivre =an existing CFC~using
refrigerater plant and put into operation a replacement glant that uses noen~CFCs

at P.T. gSharp Yasonta Indonesia. - The project prevides Zfor the purchase of
equipment, the transfer of technology, and the training necessary to facilitate

an effective transition te HFC-134a for the refrigerant and cyclopentane as new
blowing agent in polyurethane insulation foam.

SECTOR BACKGROUND

Iin 1993, the domestic refrigeration industry in Indonesia consumed
approximately 383.% MT of Chloro-Fluoro~-Carbons (CFC) representing 3.7 percent
of the country’s consumption of CFC. Of the sector‘s total use of CFC, house~
held appliances accounted for 77.% MT of CFC-12, with approximately 73.1 MT
used to charge new appliances during manufacture and 4.8 MT used for servicing
by appliance repair shops. In addition, about 306 HT of CFC-11 were uged in
the production of polyurethane (PU} appliance insulation foam.

The production o©of household refrigerators and freezers in Indonesla  has
increased significantly in the past four years, from about 335,000 units in
1991 to approximately 520,100 units in 1993, from which 70,000 units were
exported to Middle East, South America, and cother countries. Host
refrigerators sold in Indonesia made lccally by eight major manufacturers :
National Gobel, Sharp Yasonta Indonesia, Sanyo, Topiava, Lippo Melco, Samsung,
Goldstar Astra and Harapan.

Household refrigerators produced are relatively smail, typically around
150 to 18% liters. The average charges of CFC-12 in refrigerators manufactured
in Indonesia is arcund U,140 kg. In additicon an average of 0.5%80 kg of <re~11
is used in making the rigid polyurethane feam in the cabinet. Since 1993
almost all refrigerator manufacturers in Indonesia have started using 20
percent CFC~1l1 reduced polyursthane foam formulations.

Up to now compressors demand is fulfilled by importing from other Asian
countries auch as Singapore (Matsushita) and South Korea (Goldstar and Sam-
sung). This vyear {1994} Sanyo has started production of reclprocating type
compressors for export and later for the local market. This manufacturer is
going to produce both R-12 and HFC-134a compressors up to 1%%7 which is  the
phase out of CFC set by the Indonesian government.

P.T. (Perserc) Sucofindo « Indonesia 1£F ing. - Washinmgten 0.C.
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ENIERPRISE BACKGROUND

P.T. Snarp Yasonta Indonesgsia 1s located northeast

<f Jakarta near Pulow
gadung Industrial Estate. P.T. YASONTA with 1l00% local zwnership was estab-
lished in 1970 as a production base for SHARP'S consuzer electronic and home
appliances in Indonesia. In July 1994 a joint venture czompany P.T. SYI  was
formed between SHARP corporation of Japan and YASONTA. 7Tha new company is P.T.
SHARP  YASONTA INDONESIA. Starting July 1994, Sharp Corzeration of Japan  own
63.75% share of the new joint venture, but the ceompesizion will change in
1895 such that SHARP will own 51% of the joint veaturs (4%% local ownership).
S$¥I employs 930 people of which arcund 390 work in i3 refrigerator division

and {ts division revenues in 1%%] was approximately USS 22,0 million.

YASONTA (now S5¥I} preduced its first refrigeratcr in 1974 under license
from SHARP Co. of Japan. In 1993 total production was 7%$,000 refrigerators,
representing abcut 17% domestic market share. 8YI refrigerators production
includes eight cifferent models : 127 liters, 158 liters, 179 liters (1 deoor
modelsy; 167 liters, 180 liters, 200 liters (2 docrs msdel}; 118 liters and
170 liters ({freezer model;. SYI has one production line with a capacity of
around 120,000 units/shift annually. In 1994 8YI expects te produce 115,000

uniss refrigerators and freezers. f{Actual oroducticen -an. ‘94 - Senr. *34 is

B2 158,

8Y1 purchases its compressors from Matsushkita Co. (Singapore} and Goldsktar
Ce. (South Korea). Since these Aslan compressor manufacturers are relatively
late in developing the non~CFC compressors. SYI has mors confident in and plans
to use Zapussi HFC-134a compressors for at least the first few year after
conversion. ICI has been the supplier for SYI ({YASONTA) i1n PU materials, blowing
agent and refrigerant.

Since 1992 SYI has beern using reduged CFC-31 {20%) polyurethane foam
formulation from ICI as & transition step towards non-O0S§ techrnology implemenw
tation. {Reduced CFC as compare to other formulation such as TAXKEDA and MITsUX
which is popular in Indenesia.} During the transition pericd 50 MT of CFC-11
can be saved. After the full cenversion in 19%6 it is expected that the use of
651 MT of CFC~12 and 2,308 ¥T of CFC-11 can eliminated. These figures are
based on typlcal charge size of CFC~12 as 0.15% kg and 0.55 kg of CFC-11 as a3
foam blowing agent per unit., 2 more detailed breakdown of CFC Usage at SYI is

provided in Annex A.

At the present SYI has two ELASTOGRAN PU machines (5u-80% for the foaming

of refrigerator body (betwsen steel cabinet and inner liner). These machiness

was installed around eight years ago but are still in very good cenditien. In

P.T. (Perserc} Sutcfince - [ndornesis t0F Int, - Washingten B.C.
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addition SYI has ong CANNON PU machine {H40R-F2] for the coors’ foaming line.
Thiz machine was installed three years ago. No oven Ls needed for the curing
of the present PU lines. Since SYI buy the Polyol premixed with the Cre-11,

mixing eguipment l1s not necessary for the current PFU svystem. In assembling and
finishing area SYI has the following equipment :

* 70 vacuum pumps (10 among them in standby).
* 1 automatic vacuum and charging machine (Galileo IJIGIFIL Al1SQF).

* 2 Ealogen lesk detectors,

For the normal development and QC sampling check, SYI has one ambient
controlled testing room which can test 6 refrigerators concurrently. There is
alsc a Halegen leak detector used by QC department.

PROJECT DESCRIPTION

In this project, P.T. Sharp Yasonta Indonesia {SYI} will eliminate the
uge of all ODS in household refrigerators by c¢onverting its manufacturing
facility to one capable in handling HFC-134a and Cyclo~Pentane as the new
refrigerant and foam blowing agent resapectively. The project ig divided into
three phases. The first phase will provide for engineering assistance, training
and acquisition of specific testing equipment necessary for the development of
the non-0DS refrigerators. The second phase will provide for procurement,
installation and testing of non~0DS mass production equipment, and the
conversion of the production line. The second phase will also invelve starting
production of some models with non-0DRS technology. [ With limited manpower in
Engineering hoth at SYI and SHARP, production of non-CFC models will be done
model by model as soon as the approval is received. | The complete elimination
of CFC will be done in the third phase. The technology will be reevaluated and
modified or improved if necessary.

The main objective of phase | consists of developing reliable new non-QDS
refrigerators at SYI. This task is particularly difficult to accomplish given
the considerable engineering design modifications and the necessary testing
that have to be done in a relatively short pericd of time. In order to minimize
the risks associated with the conversion process, SYI will reguest technical
assisetance from the principal, Sharp Co. of Japan, during this phase. This
technical assistance represents a continuation of existing arrangements

between the two companies. SYI has used similar arrangements in the past to
develop its present refrigeratcor models.

#.7. {Persere) Sucofindo - indonesia {CF Inc. - Washington D.C.
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The emphasis in phase I is to provide the Indonesian partner with tech-

nolegy developed by SHARP in Japan, modifying it where necessary to  account
for differences in Indonesian manufacturing conditliens and produced models. As

party of the technical agreement, Sharp Corporation of Japan will do the ferdw
lowing 3

1. Redesign the refrigervating circuit for present SYI models.

2. Conduct approval testing for HFC~134a compressors.

3. Conduct approval testing for non=CFC (HFC~134a and gyclo=pentane} SY1
refrigerators.

4. Provide training on manufacturing, guality contrel and maintenance of
non—-CFC equipment.

5. Provide production drawings for non-CUFC 5YI refrigerators.

Additional funding reguested in the proposal for phase I will be used to
procure a controlled ambient test room with data acquisition system, dryer
moisture analyzer, parts moisture analyzer and refrigerant/non condensable gas
analyzer in order to test the refrigerator partsfunits and ensure that they
are manufactured according to design specifjcations. Final decisions and
process changes reguired to implement the alternative technology will be made
at the end of phase 1. Since preliminary testing of the prototype will hke done
at SYI, SYI will need (Z) additional test rooms, one in the Engineering De-
partment for development, the other one for £.C. in production line. ( The
current test room is fully loaded for routine testing by QC and Enginsering
gnd cannot handle the additiconal load for the non~CPC models ). However con-
sidering the fact the Enginesring test room will oply bs neseded for the devel-
opuent period. SYI is requesting grant for (1) test room only.

Phase Il will consist of finalizing the transition to non~CFC technology
for mass production. During this period SYI will purchase gharging egquipment
capable in handling HFC-134a. Moisture content of the refrigerating circuit
will be minimized by means of new high level vacuum pumps (SYI doss not reguest
funding for these pumps}. Manufacturing of HFC-134a refrigerators should be
done on higher quality level than CFC~12 refrigerators, bhecause of the water
abgorbing properties of HFC~134a and its amsociated lubricant. Therefore a
controlled ambient assembly line and testing line will be required. For gquality
assurance HFC-134a leak refrigerant detectors and PC sample test room will be
purchased (SYI only regquest grant for 1 testing room).

P.T, {Persero) Sucafindo - Indonesia ICF tnc. -~ Washington 0.C.

. e s i it i+
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In this phase, 5YI will also purchase and install the new cyclo-rentane
foaming machines. A new generation of high pressure {zaming machines capable
of handling cyclo-pentane and a fire and explosion protection system will be
installed. Retrofit of the current machines has been considered, but was
rejected mainly for zafety consideratiocn. It is also impossible to stop pro-
duction for a pericd of time (estimated to be more than cne month) in order to
do retrofit. In a growing market that is very competitive, it will mean losing
share to our competitors if we have to stop production for petrofit. SYI will
use only C-pentane blown foam as socon as the equipment is properly installed
and commissioned. Production using l34a for some of the models already rede-

signed, tested and approved will be done in phase II. A more detail justifica-
pion on eguipment is included in annex F.

In order +to achieve smooth transition to the new technology and safe
operation thereafter. The production manager will be sent to SHARP plant in
Japan to receive further briefing on the new technology. Manager of Engineering
with one of the engineer has received training in Japan. Two more technicians
will be sent to SHARP to be trained especially in the production technology.
Before conversion SYI will brief all employee in the Appliance Division on the
new technology, special emphasis will be given on the safety issue of the new -
Pentane usage., All operators in the PU area will received formatl training by
the Engineering department and PU equipment manufacturers.

For safety consideration we will follow SHARP’'s$ instruction on  layout
design, process standard, training procedure, and eguipment procurement.

In phase III 8SYI will complete the elimination of using CFC in its
production line. All the models will be produced with non-0DS technology.

NOTE : Most o©f the equipment that S¥I usmes at the pregent are in wvery good
condition but has minimum book value {(mostly zero}. SYT plan te donate

aced ipment to educational instjitutionsg or wsther non-profit

groanizations. In the cage that we cannot find any such organjization
interested in these equipment, SYI will sell them at whatever price we
can get and offset the amount of reimbursement requested from the grant.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

HFC~134a has a zero ODP level and has been accepted as the alternative
refrigerant to replace CFC~12 in household refrigeraters. Several manufacturers
of vompressors and household appliances have announced their intention to
convert from CFC-12 to HFC-134a system. Therefore selection of 134A as non-00RS
alternate is the most logical choice. The use of Iso-butane cooling system is

P.Y. (Persers) Sucofinds - Indonesia 1CF Inc. - washingten 0.C.
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not considered because all the compressor manufacturers .o Asia are developing
HFC~134A compressors only.

As earlier mentioned P.T. $harp Yasonta Indonesia .5YL) Ls already using a
reduced CFC-11 {20%) polyurethane foam formulation. Low CFC-11 formulations
have already been used in industrialized countries and are relatively simple
to implement. 5Y1 getse its present formulation from ICI (chemical supplisr).

Many different alternative blowing agents to replace CFC-11 has heen
considered such as HCFC-141lb, HCFC-142b, HOFC-22, HFC-134a and c¢yclo-~pentane.
These technology has bean investigated by the corporations and research facil-~
ities in the industrialized countries. Among those alternatives, 141k, and
other HCFCs are still ODS (with lower ODP) and therefcre only interim solu-
tion. HFC-134A is probably too expensive for use in mass production. The only
viable final solution seems to be C-Pentane. Among the manufacturers in Japan,
ailmost all have chesen or are seriously investigating C-péntana {cr combina-
tion with Vacuum Insulation Panels) as the final solution. Some manufacturers
are converting in two steps and are using the interim alternatives. Following
the step of SHARP corporation which already uses C~Pentane, 5YI has decided to
use cyclo-pentane directly rather than doing the phase out in two steps. This
is because 5YI feels that this technology i3 mature and currently available.
Beside, Electrolux which is the biggest manufacturer of domestic refrigerators
is also converting all their plants to C-Pentane. 3YI will rely on its prin-
cipal, SHARP Co. of Japan for the new technology. In addition $YI alsoc ob-
tained information from the chemical manufacturers, equipment manufacturers
and Electrelux for o-Pentane technolegy. BASF, ICI and DOW are being consid-
ered as the supplier of new PU chemical. { SYI is currently using ICI formula-
tion. We would prefer to continue using ICI, unless the other makers can offer
better formulation.)

PROJECT COSTS

As desgscribed below and detailed in the relevant annexes, the total project
cost is UBE 4,657,477. Because
this project i1s aimed conly for the elimination of 0DS used, and only provide
10% of capital cost to offsget the actual incremental cost which is surely
much larger. This project will not provide S5YI with any Iincremental revenues.

As detailed in Annex B, the pet incremental capital cost for this project
is US55 4,234,070, Major components of the costs include costs associated with
equipment procurement, non-0DS refrigerator product development, techni cal
asgistance from Sharp Cc. of Japan, prototype testing and training.

F.T. {Persers) Sucofindo - indonesis {GF Inc. - Mashiagton O.C.



Zret revigion, Navember 1994 SYl - §

An  impogrtant considering in calculating estimated opsrating costg is
that S5YI has capacity of 120,000 refrigerators per shift. Refrigerator produc-
tion's plan of S$YI in 19%4 is 115,000 units. By improving efficiency, Line
balance, and eliminating bottle neck condition in production line, and running
more than one shift. Assume 20% increasing of pro&uciicn per year in fulfilling
market demand SYI will expect Lo produce approximately 290,000 units in 1999.

The eguipment, machineries reguested jin this proposal sre not meant for plant
expansion.

Incremental operating costs result from the increased cost of raw mate-
rials such as compresser, drier, contaminant filter, condenser pipe, refriger-
ant, and polyurethane foam. The sstimatred incremental cperating cost fo
years is USS 7,550,729 (ANNEX ¢). However as suggested by ICF, SYI only re-
quest 10% of incremental capital cost to cover for the ingremental operatin
cost. As derived in Annex D, the unit sbatement cost for this project is Uss
6,44 per ODP+~ weighted kg phased out per year. This number is derived from
annualized incremental capital costs of US§ €89,075, annualized net incremental
operating costs of US§ 68,908 and annual savings of 172,7 QODP weighted MT of
CPC-11 and CFC-12 per year.

{ The actual esatimated NPV of incremental operating cost for 4 years is
7,550,729 as provided in ANNEX C. However SYI is here raguesting only 10% of
incremental capital cost as grant t¢ cover part of the incremental operating
cost)

A grant Dbeing requested from the OTF is the amount of U85 2,692,953,
This amount was calculated as follows : 10% was added to the net incremental
capital cost. The final cost was multiplied by the percentage of Indonesian
ownership (forty nine percent) and this figure was increased by a 15 percent
contingency and 3% financial fee to yield the grant amount.

The 15 percent contingency is needed to ensure that the implementing
enterprise still recejves adequate ccmpehsatimn in cases in which the ac¢tual
costs of items listed in this proposal excsged their estimated cost. As contin-
gency funds would only be used for this purpose, including them in the total
OTF grant would not necessarily increase the actual cost of the project.

P.T. (Persero) Succfinds - Indonesgia ICF frc. - Washington D.C.
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Schedule

Task 1994 1995 1996

Phase |

I. Model development
a. HFC~1342 a3 refrigerant
b. cyclopentane in PU foam

2. Model testing

3, Training

Phase [

1. Procurement and equipment
installation

2. Commisioning and production
line conversion
3. Production start on :

a. HFC-134a
b. cyciopentane

Phase III
Complete elimination of QDS

Note : x = two months of the year

P.Y¥. (Persersa} Sucefindo - Ingdonssia I&F Inc, - washington D.C,
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REQUIRED REGULATORY ACTIONS

Ho  regulatory actions, other than yroutine permitcing, are ragquired to
implement this project. Under existing agreement with the World Bank, equip-

ment and machinery imported as a part of this project will be exempt from
import duty levied by the Indonesian Government.

PROJECT IMPACTS
Direct Project Impacts

This project will phasze out 38.4 HT/year of CFC~12 and 134.3 MT/vear of
CFC-11 from P.T. Sharp Yasonta Indonesia (S8YI} process after full-scale pro-

duction of non-0DS5 refrigerators starts in 1997. In toval approximately 172.7
obP-weighted MT per year will be eliminated.

Indirect Project Impacts

This project will not impact product quality or reliability but will
likeiy affect product price. The environment impacts associated with this
project are expected to be negligible.

P.T. (Persero} Sucofindo - Indonesia : iCF Inc. - Washington D.C.
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ANNEX A
CFCs USAGE AT P.T. SHARP YASONTA INDONESIA

S¥YI- 12

Refrigerator is one of the main product line in P.T Sharp Yasonta Indoneswa. CFC-11 is used 2s blowing agent
in the polyurethane foam, while CFC-12 is used as refrigerant. Since 1992 5Y] has been using the reduced
CFC~11 reduced polyurethane foam formulation.

Year | Production CFC-11 usage (tons) CFC~12 usage (tons)
(units)} | Unconstrained | Proposed Uns:onsn'smodl Proposed
1989 48,152 pLu 7.2
1990 42,814 314 2.4
1991 57,846 289 87
1992 55,827 27.9 22.3 8.4
1993 79,000 39.5 3.6 11.9
Sub total] 303,639 151.8 53.9 45.6
1994 115,000 571.5 46.0 17.3 17.3
1995 146,000 80.3 56.2 23.4 23.4
Sub totall 261,000 137.8 102.2 40.7 40.7
1996 175,000 96.3 0.0 28 0.0
1597 210,600 115.5 0.0 3.8 0.0
1994 252,000 151.2 0.0 42.8 0.0
1999 290,000 174.0 00 49.3 0.0
2000 334,000 2171 0.0 56.8 0.0
2001 384,000 230.4 §.0 65.3 0.0
2002 442,000 265.2 0.0 75.1 0.0
2003 508,000 304.8 6.0 86.4 0.0
2004 584,000 350.4 0.0 99.3 0.0
2005 672,000 403.2 0.0 114.2 0.0
Total 4,415,439 2,597.7 156.4 7371 40.7

Note

~ Total from 1989 up to 1994, actual production
~ Total from 1994 up to 2005, estimated by increase 20% per year

ICF Inc. ~ Washineton D.C.
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ANNEX B

CAPITAL COSTS

(estimated costs in US dofar)

Phase |
A Investment Costs for Model Development

Trial testing equipment

Controlled ambient testing room

Temperature recorders (at testing room)
Temperature recorders {at home user)

Surge proof (lighting test)

Vibration tester

Moisture detector

Moisture 2nd dust equipment

Miscelfanecus testing meter and facilivies
Compressor life tester

. €FC-12 recovery machine

Leak detector

. Portable refrigerant charging equipment
Technical assistance from Sharp Co. of Japan
(redesign, production drawing, testing)

One~door model 3
Two-door model
Freezer model 2

hogl e SR bl

-
=

tad

B. Costs Associated with Testing of Refrigeraters

I. Prototype
Number of models
Number of samples per modei
Average material cost per sample
2. Pre-pilot
Number of models
Mumber of samples per model
Average matertal cost per sample
Average labor cost per sample

Uss
Uss
Uss

1I8%

8

20
Uss
Uss

C Costs Associaied with Information Gathering and Training

Factory GM and advisor visat Japao {1 week)
Visiting by oon—CFC Sharp expert {1 week)

The advisors visit Electrolux, Zanussi, ete (1 week}
Send 2 engineers to Japan {1 month)

Send 2 production technicians to Japan (i month)

o

Total Investment Cost in Phase [

P.T. Sucofindo (Persero) - Indonesia

60,000
30,000
50,000

250
42

1’58
Uss
Uss
Uss
LSS
Uss
Uss
Uss
Uss
Uss
US$
Uss
Uss
USS

USS

LUss

LSS
USsS
'S8
35,3
Us$

ICF Inc. - Washington D.C,

Uss

30,000
150,000
42,000
30,000
5,000

46,800
12,000
18,300

3,200
3,000
6,600
210,000

Uss
8,000

46,720

uss

7,000
6,000
8,000

20,000

20,000
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556,900

54,720

61,000

Us$

672,62C
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Phase 1]
D Investment Costs for Mass Production LSS 3,561,450
1. Refrigeration System USS 149,000
a. Refrigerant Charging Machine {853 78,500
b. Lubricant reclaimer {withdrawn by request) Uss 0
¢. Controfled ambient assembling line Uss 17,000
d. HFC-134a leak detector (3 units) Uss 28,500
e. Vacuum pump (withdrawn b {60 umits) uss 0
f. Test line (clean room) UsS 15,000
£. Quick joint vacuum coupler (200 sets) Uss 10,000
h. QC sample testing room Us$ ¢
{Whiie SYT plans to buy two lesting rooms funding is requested for one oaly A.2)
2. Foam Insulation System USS 3,412,450

a, Cyclo-pentane foaming machige for cabinet liner US$ 607,250
b. Cyclo-pentane foaming machine for door limer  US$ 375,200

¢. Fire and explosion safety system UsSs 290,000

d. PU line conveyor USs 1,120,000

e. Cyclo~pentane underground storage tank US$ 150,000

f. Oven USE 780,000

g. Boiler (1 ton) uUss 90,000

h. Cyclo-pentane mixing station uss 170,000
Total Investment Cost in Phase [1 LISy 3,561,450
Total Investment Costs (Phase [ and Phase [T} USs 4,233,07¢

P.T. Sucofindo (Persero) ~ indonesia ICF Inc. - Washmgton D.C.
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INCREMENTAIL OPERATING COSTS **%)
(estimated costs in US doflars;

Phase [

Costs for staff involved full-time in HFC-134a and Cyclo-peatane conversion project

ANNEX C

1. Engineer US$ 21,600
Number of engineers |
Salary per month Us$ 900
Number of months required 24
2. Technician Uss 32,400
Number of technicians 3
Salary per moanth uss 450
Number of months required 24
Total Cost US$ 54,000
Phase il
1. Estimated Production (units)
Type Model Production (units) Total
1996 1997 {998 1999 | (units)
1 door {127 liters; 18,000 | 22,000 | 26,000 | 30,000 | 96,000
158 liters: 90,000 | 108,000 | 130,000 | 150,000 | 478,000
Refri- 179 liters] 27,500 | 33,000 | 40,000 | 43,000 | 148,500
gerator | 2door 167 litersi 3,500) 4,000 5,000 35.000! 17,500
180 liters; 8,000 9,500 11,500 13,000 % 42,000
200 litersi 10,000 | 12,000 | 14,000 16,000 32000
Home 118 liters| 3,000 9,500 | 11,5001 12,000 [ 41,000
freezer 170 liters| 10,000 | 12,000 | 14,000 | 16,0001 52,000
Total Projected Production 175,000 {210,000 | 252,000 | 290,000 | 927,000

**¢} Incremental operating cost was calculated for reference only.
SYI is requesting 10 % of incremental investment cost to cover for the incremental operating cost.

PT. Sucofindo (Persero) ~ [ndonesia

8Yi- 15

ICF Ine. - Washington D.C.
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ANNEX C: INCREMENTAL OPERATING COSTS (... continue)

(estimated costs in US doHars)
2. Incremental Operating Cost per Unit

2.1. Refrigerant Circuit

Type |Model Compressor Refrigerant Dryer Piping Total |Balance
Now New Now New Now “New | How | New | Now | New | (USS)

1 door [127 lit 29 34.8 0.3 1.2 0.6i 0.8 1.5 1.7131.4138.5 7.05
158 lit 30 36.0 0.3 1.2 0.6 n 081 17| 1913261399} 7.27

179 it 30 36.0 4.3 1.2 0.6 1 0.8 1.8] 2.0332.7140.0 7.28

2 door 167 11t 38 45.6 0.3 1.2 0.7 1.0 24| 2.6141.4 1504 5.04
180 lit 38 45.6 0.3 1.2 0.7 10 2.4 2.6 41.4150.4 9.04

200 lit 3s 45.6 0.3 1.2 07! 1.0] 26| 2.9 (41.6 {50.7 9.06
Freeze{l15 lit 38 45.6 0.6 2.4 G8: L1 261 291420 520 9.96
170 it 45 54.0 0.8 32 081 11} 2.6 2914921612 1196

2.2, Insulation Foam

Type |Model] Now New | Baiance
{US$)
t door {127 lit 6.6 7.6 0.99
158 Lit 7.3 8.4 110
179 it 8.0 3.2 1.20
2 door | 167 it 9.3 10,7 1.39
180 tit 9.8 11.3 1.47
200 Lt i1.3 13.0 1.70
Freezel 115 it 3.0 10.4 1.35
170 lit 160.2 1.7 1.53
Note

1. Price/kg of cyclo-pentane is less expensive than CFC-11, but consumption of
PU material itself is bigger than CFC-11 PU due io higber density.

2. With the new layout and process, SYT predicts that stapdard time will be
exceaded 3% than the oid one, or it costs US$0. 5/unit
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ANNEX C: INCREMENTAL OPERATING COSTS (... continue)

{estimated costs i US dollars)

2.3, Incremental Operating Cost per Unit

Type {Model [Ref, Circuit| Insulation | Processing Total
(HFC-134s) (c-pentane)}  Cost
| door {127 1it 7.05 0.99 0.50 8.50
158 fit 7.27 1,10 (.50 8.80
179 it 7.28 1.20 0.50 .90
2 door 1167 1t 9.04 1.39 0.50 10.70
180 It 9.04 1.47 0.50 10.20
200 hit 9.06 1.70 0.50 11.10
Freeze(|15 Iit 9.96 135 0.50 11.80
170 lit 11.96 1.53 0.50 13,90
2.4. Net Present Value of Incrementat Operating Cost
Type |[Model]! 1996 1597 1998 1999
Ldoor 127 it} 153,000 | 187,000 221,000 255,000
158 it} 792,000 1 950,400 | 1,144,000 | 1,320,000
79 hit| 244,750 293,700 356,000 427,200
2 door [ 167 lit 37,450 42,800 53,500 53,500
180 lit §7,200 103,550 125,350 141,700
200 lit 111,000 133,200 153,400 177,600
Freezeil 15 lit 94,400 112,100 133,700 141,600
170 It £39,000 166,800 194,600 222,400
Total 1,658,800 | 1,989,550 { 2,385,550 | 2,739,000
NPV factor i 0.909 0.826 0.751 :
Total NPV 1,658,800 { 1,808,700 | 1,971,419 | 2,057,811 7,496,729 |

2.3. Total Net Present Value Incremenial Operating Cost

Phase |
Phase [

Total

54,000
7,496,729

7,550,729

NOTE : ~ This Iacremental Operating Cost was calculfated just for refersnce.
~ SY¥T is requesting 10% of Incremental Ipvestment cost to cover
the incrementsal operating cost.

S¥Y1- 17
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ANNEX D
UNIT ABATEMENT COST and PROPOSED OTF FINANCING

{estimated costs in US doflars)

1. ODS Saving
Phase~oul ; 1996-1999 CFC-11 CFC-12 Total
OoDP 1.0 HRY
Ave, annual QDS (kg) 134,300 38,400 172,700

2. Net incremental Capital Costs

Overall project life, year 10
Discount rate/year 10%
Total incremental capital costs 4,234,070
Annualized incremental capital costs 689,075

3. Net Iacremental Operating Costs

COrverall project hife, year 10
Dnscount rate/vear 10%
Total incremental operating costs request 423,407
Annuslized incremental operating costs 423,407

4, Unit abatement cost

Unit cost/kg
Cost/year ODP saved
Annualized incremental capital costs 689.075 3.99
Annualized incremental operating costs 423,407 2.45
Tatzl unit abatement cost 6.44
5. Proposed OTF Financing
Net incremental capital costs 4,234,070
Total incremental operating costs *%* 423,407
Total incremental costs 4,657,477
Percentage of Indonesian ownership {49%) *
New total cost 2,282,164
Contingency (15%) 342,325
Financial fee (3%) 68,465
Grant amount 2,602,953

*  During 1994, Indonesian owaership is 36.25%; but in 1995 it will be 9%
*+¥% Total actuai wcremental operating cost over four years has been shown
in ANNEX C. For the purpose of thus project SYT is requesting 10% of
iacremental capital cost fo cover for incremental operating cost.
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ANNEI E

ENVIRONMENTAL ASSESSMENT

This project will not result in any additional emissions, effluents, or

wastes being produced at P.T. Sharp Yasonta Indonesia plant. It is the

best
judgment of the proisct proposal team that the project will meet all applicable
Indonesian Government environmental, health, and safety regulastions and will

not trigger the need for a revised certificate of compliance.

P.Y. (Persero? Sucofinde - Indonesia 16F Ine. - Washington D.C.
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AHNNEX F

JUSTIFICATION ON CAPITAL COSTS

A. Purchase and set-up testing facilities in order to verify the performance
reéliability and durability of the refrigeration systems. These will be dons

in factory premise and also monitoring at actual users® homes (field temty.

1. Trial Testing Eqguipment

For the purpose of making trial sample refrigerators in order to verify
the coarrect design of refrigeration system and proper selection of
components {compressor, condenser, evaporator and capillary tubey. Thisg
is initial testing requirement.

Detall : Quantity
1. Leak Detector 1 set
2. Pirani Gauge 1 set
3, Vacuum Pump 1l set
4. HFC-134a refrigerant 1 can
5. Dryer 2Q pes
6. Beal Valve [(PGV-630-2P) 20 pcs
7. Seal Valve (PGV-400-29} 20 pcs
Total cost us$ 30c,000.

2. Controlled ambient testing Room.

Currently S¥YI has one testing room that can accommodate a maximum of &
unit of refrigerators. However for this project, during the peak time of
testing 20 unit of refrigerators need to be tested by each Quality Con
trol and Engineering technician. These rooms are needed due to the fact
that there are 8 models Lo convert in relatively short period of time. The
newly developed non-CFC refrigerators mugt be tested continuously
for a minimum of 2 vears for durability test.

New Testing Rooms 2 units Uss 15¢,000. /ea

{ Imgiuding building modification ).
{Afteyr receiving information from other manufacturer, and realizing the
testing room will be used even after the model development stage. SYI

only regquest grant for ome testing room for US$S 150,000)

3. Temperature Recorder {at Testing Room)

Temperature recorder is used to record the temperature at the specific

P.YT, (Persero} Suzofinde - Indonesia ICF ing. - washingzon £.C.
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P.T.
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point in one unit refrigerator. During the psak pericd 20 sets of re
frigerator will be tested together. Currently 5YI has 6 temperature
recorders and will purchase 12 more recorders . These recorders will be
used in the random sampling and monitoring o refrigerator
durability performance.

Hybrid Recorder (12 channels) 12 units Uss 42,000,
Temperature Recorder {(for monitoring at user’'s home - actual usage
monitoring}

For ¢the above test, SYI will select 100 customers for wmonitoring at
various location in Indonesia. Only 20 out of total customers will be
selected where each customer will have a recorder, to monitor the per
formance of the refrigerator. This recorder has only 6 recording points
capablility as the minimum testing requirement. The above test is to
check the reliability and durability of the refrigerator. This procedure
will be the standard cycle used in the development of future non-CcrFC
refrigerator.

Hybrid Recorder (6 channels) 20 units uss 30,000,
Surge Proof {Lighting Test}

Surge proof 1s the testing done to ensure the newly developed refrigera

tor can withstand the high surge current and woltage (2.0 k& @ 20 second
and 4.4 kA @ 50 second). The newly developed refrigerator is susceptible
to moisture, because the oil in the compressor has a very high moisture
absorption rate, This in turn can result in current leakage. Since the
comprassor motor is in the same casing as the compressor, the chances of
current leakage is higher compare to the present type of compressor. In
order to ensure the safety of the pewly developed refrigerator high
current and high voltage tests must be carried out. This eqguipment will

be used to ensure product reliability and durability by random
sampling.
Surge Proof 1 unit uss %,000.

Vibration Test

vibration test is carrvied ocut to ensure the endurance of the finished
product at very severe vibration condition, especially considering the
bumpy condition of road in many places in Indonesia. This testing will
examine the firttings of the absorption capablility of the product abet its

{Persero) Sucofinds - Indonesia tLF Inc. - washington D.0.



Znd revision, Navember 1994 s¥r - 22

i0.

components {e.g. te test the mounting of the newly developed compressor to
the refrigerator). This equipment will be used t0o ensure product
reliability and durability by random sampling.

VYibration Tester 1 unit
{8YI withdraw the request for funding for this equipment)

Moisture Detector

Koisture detector is used for monitoring the moisture content of the
refrigerator’s cooling system. The newly developed refrigerator is
susceptible to moisture, this in turn can result in the cooling system
being chocked and bresk down of the refrigerator. The eguipment will be
used for the random sampling for the above test during the mass production
for product guality assurance.

Hoisture Detector 1 set Uss 46, 800.
Mojisture and Dust Eguipment

This is needed to analyze the oil and gas for any form of impurities and
contamination. fBue to susceptibility to moisture and the poasibility of
dirt contamination during handling, SYI need to analyze the cil continu
ously wusing the random sampling method to ensure the purity of the oil,
This sampling test will be carried cut even after the mass production of
non-CFC refrigerators.

Moisture and Dust Eguipment i set U8s 12,000.
Miscellaneous Testing Meter and Facilities

Miscellaneous Testing Meter and Facilities is for the construction of
the new testing reoom and the connection to the temperature recorder.

Miscellaneous Testing Meters and wiring, etc. Uss 18,300,
Compressor Life Tester

Compressor life test is carried out to monitor the performance of the
compresser in the cooling system. This equipment will be used tc ensure
product reliability and durability by random sampling. (This is done
because the newly developed compressors may or may-not withstand the
huge voltage variation that is too common in the developing country. }

P.Y. {Parsereo) Sucofirds - Indonesia ICF inc. - Magshington D.C.
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Compressor Life Tester 1 set - uUss O.
{Since this is what we should have for R-~1Z2 compressor, SYI withdraw
the request for funding for compressor life tester)

11. Refrigerant Recovery Machine

Refrigerant recovery machine is used to take out refrigerant 134A from
the refrigerator. This equipment will be used 2 evacuate and reuse the
134a in the product development.

134~a Recovery Machine 1 smet Uss 3,200,

12. Leak Detactor

This is a hancdheld Lesak detector used to detect Jleakage of companents
and systems filled with refrigerants. This sampling test will be carried
out even after the introduction of non~CPC refrigerators.

L.eak Detector 1 set Uss 3,000,

13. Portable Refrigerant Charging Hachine

It is used for charging of BFC-134a refrigerants into refrigeration
system. For product development.

Portable Refrigerant Charging Machine 1 unit Uss 6,600.
14. Technical Assistance from Sharp Co. Japan

Since the HFC-134a and Cyclo-pentane technology is a new one, Sharp Co.
Japan will provide the kncw~how of redesign, trial and test of refrig-
erator models, and provide training for engineering, production and
service personnel. Sharp will also review our test results, retest if
necessary and approve our design and production units.

The coat can be divided on

New HModel Fee Testing & Approval

One~door model (3 = 127,188,179 J88 30,000 Usg 30,000
Two~doors model {3 = 167,180,200} 45,000 45,000
Freezer model {2 = 115%,170) 30,000 3g,00C0

Us$105,000 U55105,000
Total cost Us$210,000.

P.Y. (Persero} Sucofindo - Indonesia 1CF ine, - Washington D.L.
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B. Costs associated with testing of refrigerators.

As a standard procedure in design of a new model, SYI make between (3} to (5)
units of prototype ("rzerc samples” in S5YI term).These units are tested for
arosund (1) month, If the results are satisfactory ancother (20% to {(30) units
of Pre~pilot run samples ("Engineering samples®} are made by Enginesring.
These Engineering samples are further tested for two weeks. ( Engineering
samples are assemble with parts produce with production teooling.

Production of a new models start with “trial production” of 100 units. Out of
which (20} will be taken by @C for further testing {6 months to twe years).

. For Mass Production
1.1 Refrigerant Charging Machine

It is used in the production line for the charging of new refrigerants,
HFC=134a, iato refrigeration system. Because of unigue swollen and leak
characteristics to rubber which are much more severe than when used in
conventiocnal refrigerants, the present machine cannot be used. In the
process of model by model conversion, we need hoth type of charger in
the transitional period. Therefore retrofitting is not considered.

Refrigerant Charging Machine 1 unit Us$ 78,500.
1.2 Lubricant Reclaimer

Lubyricant reclaimer is used to take oil from compressor whether the oil
has been contaminated. The newly developed refrigerator is susceptible
to moisture. In the production line 1S5 minutes is allowed between
unplugging the compressors tc final welding of the cooling system. In
case of a line drop and repair in the production regpair area moisture
can enteéer into the system. This in turn can result in the tooling system
being chocked and finally break down the refrigerant flow. This equipment
will be used during the mass producticn in service area.

{The R-12 system is less sensitive tc moisture and contaminant, s0
replacement of filter/dryer and longer vacuum time is sufficient in case
of cooling system vepair).

Lubricant Reclaimer i set -

{By request of the OORG reviewers SYI withdraw the reguest for funding
for this equipment).

P.T. (Persero} Sucofindo « indonesia 1CF Inc. - Washington §.C,
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Controlled Ambient Assembling Line

It is used for controlling humidity level on compressor's asgembly sec
tion. This unit will be used on the production line during the mass pro
duction.

Controlled Ambjent Assembling Line 1 set Uss 17,000,

HFC~134a Leak Detectors

It is used for checking leakage of HFC~134a in the refrigeration cir
cuit. It includes leak standard calibrator for gas leak detector.

HFC~134a Leak Detectors {YHLD4a) 3 units Uss 28,500.

{The actual guote from YAMAHA is 39,000 included accessorias, S¥I is
only requesting grant for the main units)

Vacuum Pumps

Vacuum pump is used for removing air and moisture from the refrigeration
system before it is filled with the refrigerants. Currently, S8YI have 20
units of two-hoses vacuum pump and 50 units of one-hose wvacuum pump. The
new vacuum pumps are needed for higher vacuum level than the present R~-12
syatem that is needed., This is due to the fact that 1343 system is much

more sensitive to moisture and contaminant.

SHARP STANDARD VACUUM LEVEL R=-12 134A
PUMP ONLY <0.2 Torr <0.,0% Torr
Coovling system <1.0 Torr <0.50 Torr

(As requested by the OORG reviewers, SYI withdraw the reguest for funding
of Vacuum Pumps).

Test Line ({Clean Room)

It is used for checking whether there is a leakage in cooling system of
refrigerator unit using leak detector. The air~room must be clean and
not  contaminated from other substance, in order to be able to detect

propoerly.

Test Line (Clean Room) 1 unit uss 1%,000.

P.T. {Persern? Sucoefinde - indonesia ICF Inc. - Washington §.£.
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7 Quick Joint Vacuum Couplers

This part is used for vacuum and refrigerant charging, cone section on
vacuum pump and other on refrigeration unit. BYI have 20 units of two-
hogses vacuum pump and 50 units of one~hose vacuum pump, $o that  SYI
neads 200 units of quick joint vacuum couplers.

Quick Joint Vacuum Coupler 200 units uss 10,9000,

FOARM INSULATION SYSTEM

SHARP corporation of Japan from whom SYI is getting the technology,
requested that SYI use PEG {Elastrogan, Japan) which is what they are
using to make the technical support easier. However by request of  OORG
reviewer, SYI request funding at HENNECKE price level which is lower
than PEG. As stated in the mai a of this oposal retyofit of

machines wag considered but reiected due to safety consideration by

SBARP _corporatiocn. (As far as we know, non of the Japapnese company ix
planping for retyofit ip Japan). In the time when SYI is gaining in
parket’s share in a competitive market, retrofitting which is estimated

to take one month or more will have disastrous effect on its market
position.

1 Cyclo~pentane Foaming Machines for Cabinet Liner

This system ig used for injection of insulation system on cabinet liner.
The present machine cannot be modified because we cannot stop current
production and safety consideration .

Total cost PEG {Elastrocgan Japan) Uss 893,000.
Alternate HENNECKE Uss 607,2%0. )
{ For the purposs of funding SYI regquest us$ 607,250, )

2.2 Cyclo-pentane Foaming Machine for Door Liner

This system is used for injection of insulation system on door liner.
The present machine cannot be modified because we cannot stop current
production and safety consideration.

Total cost PEG (Elastrogan, Japan) Uss 450,000,
Alternate Hennecke Uss 375,200,
{ For the purpose of funding SYI request Us$ 375,200.

(Persero) Sucafinds - Indonesia ICF Inc. - Wasbingtoen D.L.
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Fire Safety System

This system is included gas leak detecter, ventilator or extraction
system, fire extinguisher and contrel panel. It will automatically give
warning signal, increasing of ventilator's speed, and finally will stop

the critical machines when detectors sense the specific concentration of
Hydrocarbons.

Fire Safety System 1 unit 18% 250,000,

Poly-Urethane Line Conveyor

This unit is used for bringing the cabinet and door liner to foaming
machines during insulation injection. Because the vapor of cyclo-pentane
ig harmful for human health and the safety reason. In order to avoid

possibility of spark’s spring from the present conveyor, S5YI needs the
gemi-automatic conveyor.

PU Line Conveyor 1 unit Uss 1,120,000.
{The spec is from SHARP, actual quotation from NRC conveyor limited is
194 million Yen)

Cyclo-pantane Underground Storage

For safety, the cyclo-pentane must be stored in safe explosion proaf
tanks positioned in underground room made of 30 cm concerete and filled
with sand. {SYI has not received detail spec from SHARP. However  SHARP
Appliance Thailand Limited is installing the same for 60 million Yenj).
Cyclo-pentane underground storage 1 unit uss 150,0040.

Oven

This oven is needed for the curing of the PU~-fcam in cabinets and doors.
This oven is heated by the vapor generated by the boiler. This oven |is
iocated underground in PU conveyor line. { The PU conveyor will accept
chemical charge at ground-level and dropped to underground line to pass
through the oven for curing. )

Oven 1 unit Usg 780,000C.

Boiley

It iz uaed for generating water vapor which will be used later by the

T. ¢Persero) Sucofindo - Indonesia iCF {nc, - Washington D.C.
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even for curing PU-foam in cabinets ang doors.

Boiler 1 unitc U8s 90,000.

C-pentane mixing station

At the present, SY¥I buys the Polyol from ICI agent in Indonesia pre-~
mixed with CFC-11. For safety reason this can no longer be done when ¢-
pentane is used in the future. Therefore SYI will need the new
station with all the exhaust ventilatjion and safety system,

mixing

Mixing station 1 unit Uss 170,000,

- Washington D.C,
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Indonesia
REVIEW OF A HFC-134a CONVERSION PROJECT
Manufacture of HFC-134a Appliances at PT. Sharp Yasonta Indonesia {(SYI)
Revised Progest Proposal by The World Banl, October/November 1994

RTU-UNWEB-LK-94550-1k
Seope
The projcct under review covers the convorsion from CPC-12 to HRC- 1344 in circuits of refiigeratore
and the conversion from CFC-11 te eyclopentane. Only ihe HFC- 134a part is reviswed here,

Technology

The HFC-134a technology selecied is snvironmentaily sound and safe, it is the most cost
effactive option that can be used at present. The proposal contains a phased approach for
tha introduction of HFC~134a, as given in DORG recommandations.

There is a technology assistance of licensing agreement for the conversion from CFC-12 to
HFC-134a; costs associated with training should also be related to this technical
assistancy. [f the techmcal issue only covars the development of new models (8 models as
claimed) it can ba considered as 3 separate issue. Compared o the production level
(79,00¢ pieces), the investment costs for model development are rather high, the
investment costs for mass production are adequate and reasonable.

As can be taken from the description, mode! development is assumed 1o be of high quality.

Environmentsl impact
The refrigerant proposed has a no ODP. Hsalth and safety impacts are minimised.

Project costs

Most of the components are necessary for the conversion.

IA1. Controlled ampient fost room and vibration tester

The testing rcom plus temperature recorders are rather expensive. However, since it will
not only concern pilot tests, but both refiability testing and development purposes, costs are
considerad to be acceptable.

Moisture detection is in the order of USD 58,000 if this is needed under the specific tasting
and manufachuring circumstances, it is acceptable,

18 Costs associated with testing and IC Training

No comments, costs seem reasonable.

HD Investment costs

No comments.

Operating costs

incremantal operating costs obsecved in similar proposals are normally in the range of 2-7
USD. These are higher in this proposal, this is mainly due to the fact that the cost for the
comprassor increases by 20%. Costs need to be chacked when mass operation has been
started. No furher comments.

Implementation timeframe
The Iimplementation timeframe seems reasonable.

Recommendations
The HFC-134a conversion, as proposed in the project, can be recommended,
Kuipers, LJ
Eindhoven, 3 November 1994
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IECBNOLOGY

This project involves the conversion of foam insulation for refiigerators / freezers from CFC 11
to cyclopentane. This technology is now proven and is in wide scale use.

It requires considesable investment in equipment for safe operation.

ENVIRQONMENTAL ISSUES
Cyclopentane bas a zero ODP and a very low GWP. Tt therefore represents a Jong term solution.
The main issue relates to safe operation with this very Sammable blowing ageni. Equipment
changes and a safety packing involving treining is included in the project. The provision of &
signed undertaking relating to the adequacy of these safety measures should be provided by 2
compétent technology partner {Sharp or PEG-Elastogran 7)
The enterprise should also ensure that it satisfies any relevant regulations ¢oncerning VOC
PROJECT COSTS
These have been reviewed in detail and are now acceptable. The equipment proposed is justified
and the project allows for the funding of equipment at the lowest cost quotation received. Cost
effectiveness is moderate.

LE ON

This is approved.

RECOMMENDATION

Approved subject to fems on safety being addressed,

GMFVkd/4/11/94



The Montreal Protocol On

Substances That Deplete The QOzone Layer

COUNTRY :
PROJECT TITLE:
SECTOR COVERED:

ODS USE IN SECTOR:

PROJECT IMPACT :

PROJECT DURATION :
PROJECT ECONOMIC LIFE:

TOTAL PROJECT COST:

COST -~ EFFECTIVENESS :
PROPOSED OTF FINANCING : 1)
IMPLEMENTING ENTERPRISES:
COORDINATING MINISTRY

IMPLEMENTING AGENCY .

This project will phaseout 120 MT of CFC-11 based on 1894 consumption in the production of fiexible polyurethane
foam (slabstock} at PT. Musimassejahiera Abadi by converting foam-blowing agent from CFC~11 to methylene
chloride combined with increased water levels, To eliminate scorching during production of low density

foam, the additional process heat that is generated will be removed by a vacuum cooling system. The enterprise
will use support from an international foam specialist to convert the foam formulation and to train personnel in

Indonesia ODS Phaseout Project

Project Coversheet

Republic of ndonesia

Elimination of CFC-11 in the manufacture of polyurathane foam sheet

Foam-Blowing

Approximately 1,215 MT of CFC-11 and CFC-12 In all foam blowing
application {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) based on

1894 consumption

1 year

10 years

ODS Reduction investment Costs : ~ US$ 341,075
incrememal Operating (cost) : Uss 1,178
Total Project Costs : US$ 342,250
LSS 0.365 / ODP-weighted kg of ODS phased-out
US$ 405,400 as a gramt

PT. MUSIMASSEJAHTERA ABADI

indonesia Ministry of the Environment {LH)

The World Bank

PROJECT SUMMARY

the safe handling of methylene chioride.

This project proposal is being submitied to the O0ORG reviewer for a final approval. it has addressed the reviewer

TECHNICAL ASSESSMENT

cencern about posible production enhancement and post implementation checks on safaty.

1) Inciudle 15 porcen! condingency and 3 percent financing agent lee.
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PROJECT OBJECTIVE

The obiective of this project is to phase cut the use ¢f CFUs in the
manufacture of flexible polyurethane foam at PI. Musimassejahtera Abadi
(hereaftter referred to in this investment project proposal as "Musimas")

SECTOR BACKGROUND

The Indonesian non-ingulating fecam 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 Republie. For the purpose of this project; large companies are defined
as those using continucus foaming processes and having an ODS consumption
of more than 50 MT. Among the large companies, 6 are produters 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 st these
companies is estimated to be approximately 800 MT. Asguming that the
smaller companies account for about 20 percent of the total consumption of
ozone-depleting substances (CDSs), total OLDS 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 CPCs. Overall consumption in the foam-blowing sector is therefore
estimated to be approximately 1,200 ODP MT.

As articulated in the Republic of Indonesia’s approved 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 finanting lg available from the Multilateral Fund. HMajor
challenges to this geal include the large amount of small users in the
sector and the lack of availability of mature technolegies for certain
foam-blowing applications.

ENTERPRISE BACKGROUND .

Musimas started its production at the plant in Jakarta in 1985. The
company is a 100 percent Indonesian~owned enterprise. It employs about 200
people. Musimas‘s main products are slabstock polyurethane foams for shoe
industyies {80% of its products}. The company has very strict guality
standards because the products will be supplied to NIKE, Adidas, and
REEBOK. Those are well-known brands of shoe producers.

The production volume for 19383 was about 2900 HT of slabstock foam. In
1954, however, it expects to increase production to approximately 3700 MT
because starting in August 1994 it is using both a batch foam-making
machine and a continucus production line. The continuous line usies a
VERTIMAX low pressure machine. Husimas makes approximately 10 major types
of foams with densities ranging from 7 to 32 kg/m3. Now the company uses
only a bateh foam-making machine.

In 1993, Musimas utilized about 96 MT of CFC-11 in the manufacture of
alabgtock flexible polyurethane foam. Because of the recert addition of a
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continuous line, in 1994, Musimas expects teo utilize about 120 MT of Cre-
11,

PROJECT DESCRIPIION

Methylene chloride has been identified as the preferred replacement
for CFC=-11 in slabetock foam-blowing operations. The technology is
commercially avalaible. Its use will require some modifications to
Musimas‘s low pressure VERTIMAX line in conjunction with safety related
modifications in the production environment. Bacause the Vertimax machine
has already been ingtalled, all modifications are sclely for non-0ODS
conversion and the project doesn‘t pay for production enhancement in
anyway. Methylene chloride alone is not & 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 effect on the foam quality and, furthermore,
constitutes a fire risk to workers. The conversion to methylene chloride
will therefore be supplemented with a wvacuum cooling system that will
remove additional process heat that is generated. Vacuum cooling will also
permit a redugtion in the use of methylene chloride and a partial
subgtitution to water-blown formulations.

Hodifications needed to implement the use of methylene chloride and
water as the blowing agents ipclude:

* Increase in process ventilation for both maxfoam and batch foam-
making lines
Procurement of fire and safety equipment, and

* Installation of vacuum cooling eguipment for beth the VERTIMAX and
batch eguipment '

* Reformulation

The proijsct budget includes an international foams process expert to
assist Musimas 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 speclalist will ensure that
effective transfer of the technology to Musimas acours. Musimas will
experience an iIncrease in scrappage costs after converting to methylene
chloride and increased water levels during the first twe vyears, The
estimated project budget accounts for the incremental costes associated with
increased scrappage during this period.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

There are numercus technologles to replace the use of CFCs in flexibie
faam. Methylene chloride constitutes the most economic solution. With the
implementation of adeguate safeguard methylene chloride can also result in
an environmentally acteptable solution. Methylene chloride alone, however,
is not appropriate for manufacturing foams with very low densities
{i.e.,those foams with denszities below about 20 kgjmsl. Based on trial
runs using Mc to replace CFC-11 at PT. FOAMINDO (another Indonesian company
making slabstock flexible polyurethane foam that has already had a project
approved by the Hultilateral Fundy, the management of Musimas decided to
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opt for the use of methylene chloride along with increased water levels and
vacuum ¢ocling to replace its use of CFC-1l.

The combination of these technologies will allow replacement of CFOs
in a cost effective way, without unacceptable lossss in performance and
processing. A pre-condition is, bhowever, a well planned reformulation
program to implement adjustments in the amount of blowing agent as well as
in the amount and type of catalysts.

Also, work place concentrations of methylene c¢hleoride have to be
limited to acceptable industrial hyglienic standards. Methylene chloride is
a highly wolatile c¢hlorinated substance with a relatively low acute
toxicity. The volatility can trigger high concentrationa in the air. The
gubstance is classified by both the U.5. Environmental Protection Agency
{USEPA} and the International Agency for Hesearch on Cancer {IARC) as a
probable human carcinogen. The U.8. Occupational Safety and Health
Bdministration has set an B hour time weighted averaga ([TWR) level of 500
ppm for methylene chloride. 1In several other industrialized countries, the
level is even stricter and is set at 50 ppm. Careful handling is therefore
reguired to avold over exposure. Exanples of safety measures typlically
needed include: proper encapsulation of the production units that use
methylene chloride, ventilation of production and storage areas, training
of personnel in handling of the substance, and industrial hygienic
monitoring.

PROJECT COST

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 US5342,250. Funding from OTF is reguested

for US5405,400.

Investment Costs of US5$341,07% are detailed in Annex A.

Het Incremental Operating Cost of US§1,175 are equal to the net

present value of the first four years of incremental operating costs minus
offaetting benefits. Operating costs reflect expected growth in demand for
CFes of 10 percent per yesr, a CFC-11 price of 4,200 rupiah per kilogram
(US$2.10}), a methylene chloride price of 1,500 rupiah per kilegram
{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 costg minus the offsetting savings over the first
four years of the project results in a net costs of US51,175. 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 or US$51,35%0 was also included to
ensure adequate funding of project costs following project appraisal. An
additional USS$11,800 {3%) was added to the grant request to cover the fee
for services of the financial institution ({¥FI) that will appraise the
proiects and oversee procurement, disbursement and supervision.

Requested Funding. The proposed OTF grant for Musimas is US$405,400
and was calculated as follows: the present value of the net incremental
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operating cost over the first four years of the project were added to the
total investment coste. The resulting total project cost was multiplied by
the percentage of Indonesian ownership {100 percent}. This figure was
jincreased by a 15 percent contingency to yield the grant amount. Finallly,
this figures was increased by 3 percent to account for the financial
institution fee.

UNRIT ABAYEMENT COST

s derived in Annex C, the UAC calculated over the ten year life of
the project is USS50.36% per ODP-weighted kg of CFC-11 phased out. 7This
number is derived from the incremental annualized capital costs of
U8S555,510, the net annualized incremental operating cost, of US3222 and
average annual sgavings of approximately 153 ODP-welghted MT o©f CFC-11
assuming a 10 percent anmual growth rate in demand for CFC-11.

REQUIREDR REGULATORY ACTIONS

At present, the Goverrmment of Indonesia levies wvarying duties on
imported equipment. Because duties and taxes are considered transfer
payments between organizations rather than true economic cests, the
HMultilateral Fund does not consider such costs as incremental. Hence, in
order to reduce the total costs incurred by Musimag, it is recommended that
the Indonesian government waive the import duty for all eguipment supplied
for this project.

RESULTS

This project will eliminate the use of at least 120 MT of CFC~11 based
on consumption. Market and company growth indicates that this may increase
by 10% annually in subseguent years.

INPLEMENTATION

The LFI will insure that training for minimizing exposure to methylene
has been provided prior to completion of implementation. Post
implementation check on safety procedures will carried out through
technical audit.
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SCHEIRILE

Finalize specifications,
tenders, review bids, select

equipment
Site preparation XXX
Equipment arrival X

; installation of equipment XX
Start-up, trials, and training %X

Follow up visit from
ilinternational Foams Expert
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ANNEX A
Capital Costs (U8S)

Process ventilation
- for VERTIMAX machine 40,000
{in¢ludes 40 £t piping at U85 100/f¢t,
2 exhaust fans at US$§ 5,000 each,
encapsulation of cutting area at US$ 20,000,
plus transportation, and installation
at Us§ 6,000)
- for curing area 16,000
- for batch foam-making machine 10,000

FPire safety

- water lancing system 10,000

- sprinkler/piping/pumps 44,000

- punmp shelter 2,000

- small portable dry chemical fire 3,000
extinguishers

Occupational safety eguipment
- respirators {8} 1,200
- vapor tester for Mell 2,000

Vacuum coaling

-~ for VERTIMAX machine 175,000
{includes for 40 m? construction at uss 4,000}m2,
and installation at US§ 15,000}

- for the batch foam-making machine : 11,000

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

Trial Material (15 minutes*10foam types*$450/min.} 67,500
75% cost recovery - {50,625}

TOTAL CABYTAL COSTS (US$) 341,075
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ANNEX B
Net Incremental Operating Costs / Savings

Baseling

CFC-11 costs 277,200 | 304,920 | 335412 | 368,953
Past Project

Methylene chloride/water 84,150 92,565 1 101,822 | 112,004
Catalyst 4,875 5,363 5,899 6,489
Electricity for cooling 5,000 5,000 5,000 5,000
Reduced product yield 491,040 | 270,072 0 0
Net incremental Operating

Costslisavings) 307,865 68,080 | (222,692} (245,461}
NPV @ 10 percent (4 years) 1,477

Assumptions :

- 10 percent growth in demand, calculation based on 120 MT CFC use in 1994

- loss in product yield is 4% in first year. Assuming a typical learning curve,
company halves this loss in each subsequent year. in first year loss is
computed as follows : 3720 tons * $3.0/kg " 4 percent

- ¢ost of aming catalyst USE3,75/kg, company uses 0.5 MT/iyear in first year
of conversion

= cost of tin catalyst USS 3 per year, company uses 1 MT/year in first vear of
conversion ’

= costof CFC-11 is USS 2.10/kyg

- cost of increased MeC| formulation is USS$ 0.75/kg

- substitution ratio of MeCl for CFC-11 is 85 %

- gost of non-CFC foam formulation is USS$ 3.0/kg
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ANNEX C
Unit Abatement Cost

A. ODS Savings
0pP of CFrC-11 1.0
Anmial growth in CFO-11 demand 10 percent
Use of CFC~11 in 19394 120 MT
Average Annual OBS Phased Out (lst 4 years) 153 WT

B. Incremental Capital Costs

Economic life of project 10 yeaxs
Total investment costs USS 341,075
Annualized incremental capital costs us$ 55,510

c. Net Anaualized Incremental
operating Costs uss 3712
(averaged cver the first 4 years)

UAC (§/kg ODP phase our) . 0.365
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IECHNOLOGY

The choice of methylene chloride, together with increased CO, (water) of CFC 11 in flexible
polyurethane slabstock is well proven - as is the use of vacuumn cooling squipment. The main
issue is the safe operation and this is addressed below. Methylene chloride is generally & cost-
effective means of CFC replacement.

ENVIRONMENTAL IMPACT

Methylene chloride has very low ODP and GWP and is not a listed substance.
The safe use of methylene chloride is 2 critical factor and this issue is properly addressed in this

project. The project caters for the necessary equipment including ventilation and fire safeguards,
and for the training of personnel.

EROJECT COSTS

The capital costs are all for necessary equipment and other items such as training. The operating
cost calculation results in a very small incremental cost.

The overall UAC is reasonably low, indicating a cost effective project.

JTION

Approved as proposed.
Appropriate quotations should be inciuded.

GMFJ/kd/11/10/94






The Montreal Protocol On
Substances That Deplete The Ozone Layer
Indonesia ODS Phaseout Project

Project Coversheet

COUNTRY : Republic of Indonesia

PROJECT TITLE: Elimination of CFC-11 in the manufacture of polyurethane foam shest
SECTOR COVERED : Foam~Blowing

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

application {1,215 ODP-weighted MT). Of this, about 200 MT of CFCs
is consumed by small users in the non-insulating foam industry

PROJECT IMPACT : Phaseout of 80 MT of CFC-11 (90 ODP-weighted MT) based on
1884 consumption

PROJECT DURATION : 1 year

PROJECT ECONOMIC LIFE: 10 years

TOTAL PROJECT COST: ODS Reduction Investment Gosts : Uss 17,950
Incremental Operating (saving): USS§ (222,950)
Total Project Costs : US$ 395,000

COST - EFFECTIVENESS : US$ 0.263/ DDP-weightad kg of ODS phased-out

PROPOSED OTF FINANCING : 1) USS$ 468,000 as a grant

IMPLEMENTING ENTERPRISES : PT. POSITIVE FOAM INDUSTRY
COORDINATING MINISTRY : Indonesia Ministry of the Environment (LH)
IMPLEMENTING AGENCY: The World Bank

PROJECT SUMMARY

This project will phassout 80 MT of CFC~11 based on 1984 consumption in the production of flexible polyurethas
foam {slabstock) at PT, Positive Foam Industry by converting foam-blowing agent from CFC-11 to methylene
chloride combined with increased water levels., To eliminate scorching during production of low dengity
toam, the additional process haat that is generaled will be removad by a vacuum cooling system, The enter-
prise will use support from an international foam specialist to convert the foam tormulation and to train person-
nel in the sate handling of methylene chiloride.

TECHNICAL ASSESSMENT

This project proposal is being submitted to the OORG reviewer for a final approval. It has addressed the
reviewer concarn about posible production enhancement and post implemenmation checks on safsty.

1} Inchte 18 percent contingency and 3 percent linancing agent fse.
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PROJECT PROPOSAL

The objective of this project ia to phaseout the use of CFCs in the
manufacture of flexible polyurethans foam {slabstock) at PT. Positive Foam
Industry (hereafter referred to this investment project propeosal as
"Pogitive").

SECTOR BACKGROUND

The Indonesian non-insulating foam sector congists of approximately 3§
large and medium-sized manufacturers, mainly concentrated on Java, and
about two hundred small manufacturers, scattered over the other islands of
the Republie. For the purpese of this project, large companies are defined
as those using continuous foaming processes and having an ODS eonsumption
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 miscellanecus PUP
manufacturers. In 1993, total consumption of CFC-11 and CFC-12 at these
companies lis estimated to he approximately 800 NT. Assuming that the
Bemaller companies account for about 20 percent of the total consumption of
ozone-~depleting substances (0ODS); 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 CFQCa. Overall consumption in the foam-blowing sector is therefore
estimated to be approximately 1,200 ODP MT.

As articulated in the Republic of Indenesia‘'s approved Country
Program, the Indonesian State HMHinistry of Environment {LH) intends to
achieve a phaseout of CFC use in the foam sector by 1997, provided that
gufficient financing is available from the Multilateral Fund. Maijor
challenges to this goal include the large amount of small users in the
sector and the lack of availability of mature technologies for certain
foam-blowing applications. ’

ENTERPRISE BACKGROUND .

Positive started its production at the plant in Sidoarjo, East Java,
in 1920, This company is a 100 percent Indonesian—-owned enterprise. It
employs about 165 people. Positive’s main products are for furniture, foam
bed, sport shoes, car seat, packing, speaker, shoulder pad, mattress, and
pedding products. Its products are not exported to other countries. In
1894, it expects to increase production to approximately 1500 MT of
flexible slabstock polyurethane foam on two continuous production lines and
a batch foam—production line., The continuous lines are run using Framal
Machinery units. Positive makes approximately 20 major types of foams with
densities ranging from 2 to 60 kg/mi. About eighty percent of Positive’s
foams are what it classifies as medium to high density {i.e., above 20
kg/m3y.

Iin 1993, Positive utilized asbout 7% MT of CFC-1) in the manufacture OFf
slabstock flexible polyurethane foam. In 1994 and 1995, Positive expects to
utilize about 90 MT and 108 MT for each year.
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PROJECT DESCRIPTION

Methylene chloride has been identified as the preferred replacement
for CQCFC-11 in pslabstock foam—~blowing operations. The technology is
commercially avalaible. Jts use will regquire some modifications to
Positive’s low pressure FRAMAL Machinexy lines in conjunction with safety
related modifications in the production environment. Because the Framal
machine has already been installed, all modifications are solely for non-
OD8 conversion and the project doesn’t pay for production enhancement in
anyway. Methylene chleoride alone is not a sufficient replacement for CFC-11
currently used to preduce the very low density foams that are common in
Indonesia. Use of methylene chloride alone results in acorching that haa an
unacceptable adverse effect on the foam guality and, furthermore,
constitutes a fire risk to workers. The conversion to methylene chloride
will therefore be supplemented with two vacuum cooling systems that will
remove additional process heat that is generated. Vacuum ecooling will alsc
permit a reduction in the use of methylene chloride and a partial
substitution to water-blown formulations.

Meodifications needed to implement the use of methylene chleride and
water as the blowing agents include:

* Increase in process ventilation for both maxfoam and batch foam-
making lines
Procurement of fire and safety equipment, and

* Ingtallation of vacuum <¢ooling equipment for the FRAMAL
Machinery units and batch equipment

* Reformulation

The project budget includes an international foams process expert to
assist Positive in making the necesaary 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 Positive occurs. Positive will
experience an increase in scrappage costs after converting to methylene
chloride and jincreased water levels during the first two years. The
estimated project budget accounts for the incremental costs assocliated with
increased scrappage during this period.

JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECHNOLOGY

There are numercus technolegies to replace the use of CFCs in flexible
foam. Methylene chloride constitutes the most economic solution. With the
inplementation of adequate safeguard methylene chloride can also result in
an environmentally acceptable solution., Methylene chloride alone, however,
is not appropriate for manufacturing foams with very low densities
{i.e.,cthose foams with densities below about 20 kg/m”}). Based on trial
runa using Mo to replace CFC-]l1 at PT. FOAMINDO {(another Indonesian company
making slabstock flexible polyurethane foam that has already had a project
approved by the Multilateral Fund), the management of Positive decided to
opt for the use of methylene chloride along with increased water levels and
vacuum cooling to replace its use of CFC-11.

The combination of these technologies will allow replacement of CFCs
in a cost effective way, without unacceptable losses in performance and
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processing. A pre-condition is, however, a well planned reformulation
program to implement adjustments in the amount of blowing agent as well as
in the amount and type of catalysts.

Alsc, work place contentrations of methylene chloride have to be
limited to aceceptable industrial hygienic standards. HMethylene chloride is
a highly wvolatile chlorinated substance with a relatively low acute
toxicity. The volatility can trigger high concentrations in the air. The
substance is classified by both the U.S. Environmental Protection Agency
{USEPA)} and the International Agency for Research on Cancer (IARC) as a
probable human csarecinogen. The U.S5. Occupational Safety and Health
Administration has set an 8 hour time weighted average ([TWA) level of 500
ppm for methylene chleoride., In several other industrialized countries, the
level is even stricter and is set at 50 ppm. Careful handling is therefore
regquired to avoid over exposure. Examples of safaty measures typically
needed include: proper encapsulation of the production units that use
methylene chloride, ventilation of production amnd storage areas, training
of personnel in handling of the substance, and industrial hygienic
monitoring.

PROJEQT £0ST

As described below, and detailed in the relevant annexes, the total
project cost {investment costs and recurying operating costs) over the
first 4 years of the project is US$395,000. Funding from OTF is requested
for US5468,000.

Investment Costs of USS617,950 are detailed in Annex A.

Net Incremental Operating Savings of US$222,%50 are equal to the net
present value of the first four years of incremental operating costs minus
offsetting benefits. Operating costs reflect expected growth in demand for
CFCs of 10 percent per year, a CFC-1l price of 4,200 rupiah per kilogram
(US$2.10), a methylene chloride price of 1,500 rupiah per kilogram
(US50.75}, and a reduction in prduct vield 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 vyears of the project results in & net savings of U§§222,550. A nmore
detailed breakdown of the operating coste and the assumptions used for each
vear of the project are provided in Annex B.

Other Costs. A 15% contingency or US$59,300 was alseo included to
ensure adeguate funding of project costs following project appraisal. &n
additional ©5$13,700 {3%) was added to the grant reguest to cover the fee
for services of the financial institution ({FI} that will appraise the
projects and oversee procurement, disbursement and supervision.

Requested Funding. The proposed OTF grant for Positive is USS463,000
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 costs. The resulting total project cost was
multiplied by the pesrcentage of Indonesian ownership (100 percent). This
figure was increased by a 15 percent contingency to¢ yield the grant amount.
Finallly, this flgure was increased by 3 percent to account for the
financial institution fee.
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UNIT ABATEMENT COST

As derived in Annex C, the UAC calculated over the ten year life of
the project is US550.263 per bP-weighted kg of CFC-11 phased out. This
number is derived from the incremental annualized capital costs of
US§10G, 600, the net annualized incremental operating savings of USS({70,300)
and average annual savings of approximately 114 ODP~waighted MT of CFC-11
assuming a 10 percent annual growth rate in demand for CFC-11.

REQUIRED REGULATORY ACTIONS

At present, the CGovermment of Indonesia levies varying duties on
imported equipment. Because dutles and taxes are considered transfer
payments between c¢rganizations rather than true economic costs, the
Multilateral Pund does not consider such coste as incremental. Hence, in
prder to reduce the total costs Incurred by Positlive, it is recommended
that the Indonesian government walve the import duty for all egquipment
supplied for this project.

RESULTS

This project will eliminate the use of at least 90 MT of CFC~11 based
on 1994 consumption. Market and company growth indicstes that this may
increase by 10% annually in subsequent years.
IMPLEMENTATION

The LPI will insure that training for minimizing exposure to methylene
chloride has been provided prior to completion of implementation. YPoste

Implementation checka on safety procedure will the caried out through
technical audits.
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SCHEDUVLE

Finalize specifications,
tenders, review bids, select

XXX

gquipment
Site preparation XXX
Equipment arrival X i

installation of equipment

XX

i
Start-up, trials, and training

XX

Follow up visit from
{lInternational Foams Expert
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ANNEX 2
Capital Costs (US§)

Process ventilation
- for two Framal machines 80,000
{includes 80 ft piping at USS 100/ft,
4 exhaust fans at US$ 5,000 each,
encapsulation of cutting area at USS 40,000,
plus transportation, and installation
at Us§ 12,000}

e for curing area 10,000
- for batch foam-making machine 16,000
Fire safety

- water lancing system 10,000
- gprinkler/piping/punps 80,000
- pump shelter 4,000
- small portable dry chemical fire &, 000

extinguishers

Oovupational safety sguipment
- respirators {8) i,200
- vapor tester for MeCl 2,000

Vacuum cooling

- for two Framal machines ' 350,000
{includes for B0 m“ constyuction at USS 4,000/m2,
and installation at US$ 30,000)

- for the batch foam-making machine ' 11,9000

International process specialist {2 trips}
{includes training, trials, and set up} 20,000

Trial Material {15 minutes*20foam types*$450/min.} 135,000
75% cost recovery -£101,350)

TOTARL CAPITAL COSTS (US$5) 617,950
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ANNEX B

Net Incremental Operating Costs / Savings

Baseling

CFC~11 ¢costs 207,900 | 228,690 ¢ 251,558 | 276,715
Post Project

Methylene chioride/water 83,113 69,424 76,386 84,003
Catalyst 4,875 5,363 5,899 5,488
Electricity for cooling 5,000 5,000 6,000 5,000
Reduced product yield 198,000 | 108,900 4] Y
Net Incremental Operating

Costs/(savings) 63,088 | {40,003)] (164,204)| (181,223)
NPV @ 10 percent (4 years) {222,923)

Assumptions :

- 10 percent growth in demand, caicutation based on 80 MT CFC use in 1984

- loss in product yield is 4% in first year. Assuming a typical learning curve,
company halves this {oss in each subsequent vear. In firet year loss is
computed as follows : 1500 tons * $3.0/kg * 4 percent

~ cost of amine catalyst US$3,75/kg, company uses 0.5 MT/year in first year
of conversion

- cost of tin catalyst US$ 3 per year, company uses 1 MT/ysar in first year of
conversion

-~ gost of CFC-11 {5 USS 2.10/Kko

- cost of increased MeCi formulation is US$ 0.75/kg

- substitution ratio of MeCl for CFC-11is 85 %

- cost of non-CFC foam formutation is USS 3.0/kg
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ANNEX ©
Unit 2Abatement Cost

A. ODS Savings
ODF of CFC~11
Annual growth in CFC-11 demand
Uge of CFC~11 in 1994

Average Annual ODS Phased Out {1 st 4 years)

B. Incrementsal Capital Costs
Economic life of preject
Total investment costs

Annualized incremental capital costs

c. Net Annualized Incremental
Operating Savings
{averaged over the first 4 years}

UARC {5/kg CODF phase out)

fraft Project Froposal of Pogitive

i.0

10 percent
90 MT
115 MT

10 years
Uss 617,950
uss 100,600

Uss {70,400)

0.263






TECHNOQLOGY

The choice of methylene chloride, together with increased CQ, (water) of CFC 11 in flexible
polyurethane slabstock is well proven - as is the use of vacuum cooling equipment. The main
issue is the safe operation and this is addressed below. Msthylene chloride is generally a cost-
effective means of CFC replacement.

ENVIRONMENTAL IMPACT

Methylene chloride has very low ODP and GWP and jis not & listed substance.

The safe use of methylene chloride is a critical factor and this issue is properly addressed in this
project. The project caters for the necessary equipment including ventilation and fire safeguards,
and for the training of personnel.

RROJECT COSTS

The capital costs are all for necessary equipment and other items. There are operating cost
savings over a four year period and the operating cost calculation is acceptable,

The overall UAC is low and indicate a cost effective project.

IMELEMENTATION TIMEFRAME
The overall timeframe is acceptable.

Approved as proposed.
Appropriate quotations should be included.
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The Montreal Protocol On

Substances That Deplete The Ozone Layer

COUNTRY :
PROJECT TITLE:
SECTOR COVERED:

ODS USE IN SECTOR:

PROJECT IMPACT :

PROJECT DURATION :
PROJECT ECONOMIC LIFE:

TOTAL PROJECT COST:

COST - EFFECTIVENESS :
PROPOSED OTF FINANCING : 1)
IMPLEMENTING ENTERPRISES :
COORDINATING MINISTRY :

IMPLEMENTING AGENCY :

Indonesia ODS Phaseout Project

Project Coversheet

HRepublic of Indonesia

Elimination of CFC~11 in the manufacture of polyurethane foam sheet
Foam-Blowing

Approximately 1,215 MT of CFC-11 and CFC-12 in all foam blowing
application (1,215 ODP-weighted MT). Of this, about 200 MT of GFCs

is consumed by small users in the non=insulating foam industry

Phaseout of 200 MT of CFC-11 (200 ODP-weighted MT)} based on
1984 consumption

1 year

10 years

QDS Reduction Investment Costs ! Uss 357,850
Incremental Operating (saving) : US$ {240,550)
Total Project Costs : Uss 117,400
US$ (0.069) QDP-weighted kg of ODS phased-out
USS 139,000 as a grant

PT. MULTI KARYA MAKMUR

Indonesia Ministry of the Environment {LH)

The World Bank

PROJECT SUMMARY

This project will phasecut 200 MT of CFC-11 based on 1884 consumplion in the production of flexible polyu-
rethane foam {slabstock) at PT. Muli Karya Makmur by converting foam-blowing agent from CFC-11t0
methylene chioride combinad with increased water levels. To eliminate scorching during produstion of
low density foam, the additional process heat that is generated will be removed by a vacuum cooling system.
The enterprise will use support from an international foam specialist to convert the foam formulation and to
train personnel in the sate handling of methylene chloride.

TECHNICAL ASSESSMENT

This project proposal is being submitted to the QORG reviewer tor a final approval. It has addressed the
reviewer concern about posible production enhancement and post implementation checks on safety.

1} Include 15 percent contingency &rid 3 percent financing agent fee,

Draft Project Proposal of Multi
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PROJECT OBJECTIVE

The objesctive of this project is to phasegut the usgse of CFCs in the
manufacture of flexible polyurethane foam {slabstock} at PT. Hulti Xarya
Hakmur (hereafter referred to 4in this investment project proposal as
"Multi®y.

SECTOR BACKGROUND

The Indonesian non-insulating foam sector consists of approximately 38
large manufacturers, mainly concentrated on Java, and about two hundred
small manufacturers, scattered over the other islands of the Republic. For
the purpose of this project, large companies are defined as those using
continuous foaming processes and having an ODS 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 miscellansous PUF
manufacturers. In 1983, total consumption of CFC~11 and ©FC-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
czone~depleting substances (0bS), total 0DS ceonsumptien in all non-
ingulating end uses is estimated to be close to 1,000 MT. Insulating end
usesa such as appliance insulation are expected to account for approximately
200 MT of CFCs,. Overall consumption in the foam-blowing sector is therefore
estimated to be approximately 1,200 ODP MT.

As articulated in the Republic of Indonesia’s approved Country
Program, the Indoneslan 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. Hajor
challenges to this goal include the large amount of small users in the
sector and the lack of avallability of mature technologies for certain
foam-blowing applications.

ENTERPRISE BACKGROUND .

PT. Multi Karya Makmur started its production at the plant in Jakarta
in 1980. The company is a 100 percent Indonesian-owned enterprise with its
head office and main factory located in Jakarta. It employs about 46
people. Multi‘s main products are mattresses, cushions for the furniture
industry and paddings for the garment industry. Its products are not
exported to other countries. The production volume for 1993 was about 1620
MT of alabstock foam. In 1994, however, it expects te increase production
to approximately 4666 NMT per year because starting in July 1994 it is using
both a batch foam-making machine and a continuous production line at its
two facilities in Jakarta. The continuous line us es a VERTIMAX low
pressure machine., Multi makes approximately 20 major types of foams with
densities ranging from 10 to 33 kg/m3. About half of Multli's foams are what
it classifies as medium to high density {(i.e., above 20 kg/m3).

In 1993, HMulti utilized about 84 MT of CFC-~11 in the manufacture of

slabstock flexihle polyurethane foam. Because of the new addition of a
continuous line, in 1994, Multi expects to utilize about 200 ¥T of CFC-11.

Draft Project Proposal of Hultl -2 -



PROJECT DESCRIPTION

Methylens chloride has been 1dentified as the preferred replacement
for CFC~11 in slabstock foam-blowing operations. The technology is
commercially avalaible. Its use will reguire some modifications to Multi<s
low pressure VERTIMAX line in conjunction with safety related modifications
in the production enviromment., Because the Vertimax machine has already
been installed, all modifications are sclely for non-0ODS conversion and the
project doesn’t pay for production enhancement in anyway. Methylene
chloride 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 effect on the foam quality and, furthermore, constitutes a fire
risk to workers. The conversion to methylene chloride will therefore be
supplenented with a vacuvum cooling system that will remove additional
process heat that is generated. Yacuum cooling . will also permit a
reduction in the use of methylene chlopide and a partial substitution to
water—blown formulations.

Modificaticns needed to implement the use of methylene chloride and
water as the blowing agents include:

* Increase in process ventilation for both maxfoam and batch foam-
making lines

* procurement of fire and safety eguipment, and

* Installation of wacuum cooling equipment for both the VERTIMAX and
batch egquipment

* Reformulation

The project budget includes an international foams process expert to
asaist Hultli in making the necessary formulation adjustments and to provide
the necessary safety training. The technology selected for this proiect is
not licensed and the process specialist will ensure that effective transfer
of the technology te Multi occurs. Multi will experience an increase in
scrappage costs after converting to methylene chloride and increased water
jevels during the first two years. The estimated project budget accounts
for the incremental costs agsociated with increased scrappage during this
period.

JUSTIFICATION FOR SELECTION OF ALTERNAYIVE TECHNOLOGY

There are numercus technologies to replace the use of CFCs in flexible
foam. Methylene chloride (MeCl) constitutes the most economic solution.
With the implementation of adequate safeguard methylene chloride can also
result in an environmentally acceptable solution. Methylene chloride
alone, however, is not appropriate for manufacturing foams with very low
densities (i.e.,those foams with densities below about 20 kq/msi. Based on
trial runs using MeCl to replace CFQO-11 at PT. FOAHINDO (another Indonesian
company making slabstock flexible polyurethane foam that has already had a
project approved by the Multilateral Fund), the management of Multli decided
to opt for the use of methylene chloride along with increased water levels
and wvacuum cooling to replace its uge of CFC-1l.
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The combination of these technologies will allow replacement of CFCs
in a cost effective way, without unacceptable losses in performance and
processing. A pre-condition is, however, a well planned reformulation
program to implement adjustments in the amcunt of blowing agent as well as
in the amount and type of catalysts.

Alse, work place concentrations of methylene c¢hloride have to be
linited to acceptable industrial hygienic standards. Methylene chloride is
a highly wvolatile chlerinated substance with a relatively low acute
toxieity, The wvolatility can trigger high concentrations in the air. The
substance is classified by both the U.S. Eavironmental Protection Agency
{USEPA) and the International Agency for Research on Cancer {(IARC) as a
probable human carcinogen. The U.S. Occupational Safety and Health
Administration has set an 8 hour time welighted averaga (TWA} level of 500
pp for methylens chloride. In several other industrialized countries, the
leval is even stricter and is set at 50 ppm. Careful bandling is therefore
regquired to avoid over exposure. Examples of safety measures typically
neaded include: proper encapsulation of the production units that use
methylene chloride, ventilation of production and storage areas, training
of personnel in handling of the substance, and industrial hygienic
monitoring.

PROJECT COST

As described below, and detalled in the relevant ammexes, the total
project cost (investment costs and recurring operating savings) over the
first 4 years of the project is US$117,400. Funding from OTF is reguested
for USS5139,400.

Investment Costs of US$357,950 are detailed in annex A.

Net Incremental Operating Savings of US$240,550 are equal to the net
present value of the first four years of incremental operating costs minus
offsetting benefits. Operating costs reflect expected growth in demand for
CFCs of 10 percent per year, a CFC-11 price of 4,200 rupliah per kilogram
{U552.10), a methylene chloride price of 1,500 rupiah per kilogram
{USs80.75}), and a reduction in product yvield over the first four years of
the project. Given a ten percent discount rate, the net present value of
the incremental coperating costs minus the offsetting savings over the first
four years of the project results in a net savings of US5240,550., A more
detailed breakdown of the operating costs and the assumptions used for each
year of the preject are provided in Annex B.

Other Costs. A 15% contingency or US§17,600 was alse included to
ensure adeqguate funding of project costs following project appraisal. An
additional US$4,050 (3%) was added to the grant request to cover the fee
for servives of the financial institution (FI} that will appraise the
projects and oversee procurement, disbursement and supervision.

Regquested Funding. The proposed OTF grant for Multi is US513%,000 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 costs. The resulting total project cost was
miltiplied by the percentage of Indonesian ownership (100 percent}. This
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figure was increised by a 15 percent vontingency to yield the grant amount,
Finallly, this figure was increassed by 3 percent to account for the
tinancial institution fee.

UNIT ABATEMENT COST

As derived in Annex C, the UAC calculated over the ten year life of
the project 1s USS5({0.06%9) per ODP-weighted kg of CFC~11 phased ocut. This
number is derived from the incremental annualized capital costes of
US558,285, the net annualized incremental operating savings of US5$93,550
and average annual savings of approximately 255 ODP-weighted MT of CFC-11
assuming a 10 percent annual growth rate in demand for CFC-11. The UAaC s
negative because the capital cost are amortized over preject life but
incremental benefits/saving are only consjider?d for four years only. Because
the UAC is slightly negative, the project is therefore extremely cost
effective and an excellent candidate for funding.

REQUIRED REGULATORY ACTIONS

At present, the Government of Indonesia levies wvarying duties on
imported equipment. Because duties and taxes are considered transfer
payments between organizations rather than true economic costs, the
Multilateral Fund does not consider such costs as incremental. Hence, in
order to reduce the total costs incurred by Multi, it is recommended that
the Indonesian government waive the import duty for all equipment supplied
for this project.

RESULIS

This project will eliminate the use of at least 200 MT of CFC-11 based
on 1994 consumption. Market and <eompany growth indicates that this may
increase by 10% annually in subsequent years.
IMPLEMENTATION

The LFI will insure that training for minimizing exposure to methylene

has been provided prior to completion of implementatio. Post implementation
checks on safety procedures will bs carried out through technical audit.
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SCHEDULE

Finalize specifications,
tenders, review bids, select

equipment
Site preparation XXX
Equipment arrival x

“instai!ation of equipmeant

Start-up, trials, and training

Follow up visit from
internaticnal Foams Expert
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ANNEX A
Capital Costs (USS$)

Process ventilation
- for VERTIMAX machine 44,000
{includes 40 ft piping at USS 100/ft,
2 exhaust fang at USs3 5,000 each,
encapsulation of cutting area at US§ 20,000,
plus transportation, and installation
at UsS3s €,000)
- for curing area 10,000
- far bateh foam-making machine 10,000

Pire safety

- water lancing system 10,000

- sprinkler/piping/pumps 40,000

- pump shelter 2,000

- small portable dry chemical fire 3,000
extinguishers

Occupational safety equipment
- respirators {8) 1,200
- vapor tester for MeCl 2,000

Vacuum cooling

- for VERTIMAX machine 175,000
{includes for 40 mz censtruction at UsSS 4,000{m2,
and installation at Us$ 15,000)

- for the batch foam—making machine 11,4000

International process speclalist {2 trips)
{includes training, trials, and set up} 20,000

Trial Material {15 minutes*20foam types*$450/min.) 13%,000
75% cost recuvery -{101,250)

TOTAL CAPITAL COSTS (USS) 357,950
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ANNEX B
Net Incremental Operating Costs 7/ Savings

Baseline

CFC-11 costs 482,000 | 508,200 1 558,020 | 614,922
Past Proiect

Maethylene chioride/water 140,250 | 154,275 | 169,703 | 186,673
Catalyst 4,875 5,383 5,899 6,489
Elactricity for cooling 5,000 5,000 5,000 5,000
Reduced product yield 656,973 | 361,335 o 0
Net incremental Operating

Costsl/(savings) 345,008 17,773 | {378,419)| (416,760)
NPV @ 10 percent {4 years) {240,551)

Agsumplions :
- 10 percent growth in demand, calculation based on 200 MT CFC uss in 1994

~ loss in product yield is 4% in first year. Assurming a typical learning curve,
company haives this loss in each subsequent year. In first year loss is
computed as follows : 4.868 tons ~ $3.2/kg * 4 percent

- cost of amine catalyst US$3,75/kg, company uses 0.5 MTfyear in tirst year
of conversion ‘

- cost of tin catalyst USS 3 per year, company uses 1 MT/vear in first year of
conversion

- ¢cost of CFC~11 is USS 2.10/kg

- cost of increased MeCl tormulation is US$ 0.75/kg

- gubstitution ratio of MeClifor CFC-11is 85 %

- cost of non-CFC foam formulation is USS 3.2/ky
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ANNEX C

tnit Abatement Cost

A, ODS Savings
ODP of CFC-11
Annual growth in CFC~1l demand
Use of CFC~11 in 1994

Average Annual ODS Phaged Out (lst 4 years)

B. Incremental Capital Costs
Economic life of project
Total investment costs
Annualized incremental capital costs

c. Net ARnnualized Incremental
Operating Savings
(averaged over the first 4 years)

UAC (§/kg ObP phase out}

Braft Project Proposal of MKN

1.0

10 percent
200 MT
255 MT

10 years
uss 357,950
Uss 58,285

Uss (93,550)

(0.069)






The choice of methylens chloride, together with increased CO, (water) of CFC 11 in flexible
polyurethanc slabstock is well proven - &5 is the use of vacuum cooling eqmpmmt The main
issua is the saf operation and this is addreased below. Methylene chloride is generally a cost.
effective means of CFC replacement.

. ENVIRONMENTAL IMPACY

Mathylene chloride has very low ODP end GWP and is not « listed substancs,

The safe use of methylene chloride is & critical factor and this i2sue is properly addressed in this
project. The project caters for the necessary squipment including ventilation and fire safeguards,
and for the training of personnal.

PROJECT COSTS

The caguaimnsarefarnmmm The operating cost calculation results in & small
incremental opsrating cost.

The overall UAC is rezsongbly low which results in a cost effective project.

The overall timeframe is reasonable. No starting date is provided,

RECOMMENDATIONS

Approved as proposesd.
Appropriste quotations should be included.

-
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The Montreal Protocol On

Substances That Deplete The Ozone Layer

COUNTHRY :
PROJECT TITLE:

SECTOR COVERED :
ODS USE IN SECTOR:

PROVECT IMPACT:
PROJECT DURATION :
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COST:

COST - EFFECTIVENESS :
PROPOSED OTF FINANCING: 1)
IMPLEMENTING ENTERPRISES:
COORDINATING MINISTRY
IMPLEMENTING AGENCY :

indonesia ODS Phaseout Project

Republic of indongsia

Elirvination of CFC~12 in the manufacturs of extruded polyethylane
and polystyrene foam sheet

Foam-~Blowing

Approximatety 1.215 MT of CFC-11 and CRC-12in all foam blowing
application (1,215 ODP-weighted MT). Of this, about 200 MT of GFCs
is consumed by small users in the non-insutating foam industry

Phasecut of 120 MT of CFC-12
1 year
10 years

CDS Reduction Investment Costs :  USS 850,000
Incremental Operaling {(saving) @  US$ (379.,300)

Total Projact Costs : USS 470,700
US$ 0.15 7 ODP-welightsd kg of ODS phassd-out
US$ 557,600 as a gramt

PT. INTER FOAMINDOSENTRA
mdonesia Ministry of the Environment (L)
The World Bank

PROJECT SUMMARY

3 This project wili phaseout 120 MT of CFC~12 consumption in the production of exaruded polyurethane Poly-
% styrene (EPS) and Polyethyiene (EPE) foam sheet at PT. Inter Foamindosentra by converting the production line

100 86 CO2 for EPS and 50 % CO2 for EPE after gaining more experience with CO2 tachnology.

TECHNICAL ASSESSMENT

This project proposal is baing submitted to tha CORG reviewsr for & final review. The reviewer should note
that the enterprise with no longer be abile 10 convert directly 10 100 % CO2 because the licensor of  such
technology is unwiliing to make R avaiiable to interfoamindossntra.

y 1@ the use of carbon dioxide suppliementad with butane for both EPE anx! EPS. The enterprises expect 1o reach !
1

} tnciude 15 percent oontingency and 3 parcent firanting agent fea.

Project Proposal of inter Foamindoseatra -
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PROJECT OBIBCTIVE

The cbjective of this project is to phagse sut the use of CPCs in the
manufacture of extruded polyethylene/polystyrene f£oam sheet at PY. Intex
Foamindosentra. {(hareafier reffersd vo as "interfoam™}).

SECTOR BACKGROUND

The Indenesian non-insulating foam secter consists of approximately 35
large and mediuvmesized manufacturers, mainly concentrated on Java, and
about twp hundred swall manufacturers, scatitered over the othar islands of
the Republic., For the purpese of this project, large companies are defined
as thoee using continuocus foaming processes and having an ODS consumption
of more than 5C MT. Among the large companies, 6 are produceres of extruded
polystyrene (2PS) and polyethylene (BFE) feam, 12 are flexible polyurethane
foam (PUF} penufacturers (costinuvoeus provess), and 2 are miscellaneous POP
mapufacturers. Iin 1593, totai consumption of CFC~11 and CPC-12 at these
companies is estimated to be approximately 800 MT. Assuming that <the
spaller cogpanies account for about 20 percent of the total consumption of
szone~depleting substances (OD§S), total ODF conseoption in all non~-
insulating el uses is estimated to be close to 1,000 MP. Insulating end
uges such as appliance insulation are expected to aceount for approximately
200 MT of CFCs. Overall consumption in the foam-blowing sector is therefore
petimated to be approximately 1,200 ODP MT,

&% articulated in the Republic of Indonesia’s approved Country
Program, the Indonesisn State Ministry of Bavironmoent (LH) intends %o
achieve a phasecut of CFC use in the foam sector by 19%7, provided that
sutficient financing is available from the Huitilateral Fund. Major
challenges to thie goal include the large amount of gxall wusers in the
sector and the lack of availability of mature technologies for certain
foam~blowing applications.

BENTERPRISE BACKGROUND

Inter Foamindopentra was firet established izg plant at Jakarta in
1986 under the name of PP. Super Fine Sari. In 198%, she company changed
name to itg presant one,. The company ds & 100 percent of Indonesian-
ownerskip. The Wiich employs about 102 people.

Isterfoam’s main products are TPE for furniture and elektronic
packaging. and Xps for food and beverage packaging. The production volume
in 1994 was 400 MT of EPS packaging and 160 M of EVE packaging, and
wtilized about 110 KT of CPC-12. Por the next of 1995 the company will
utilize about 120 MT of CFC-12 to produce 450 MT of EPS packaging and 130
MT of EPE packagiag.
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"PROJECT DESCRIPTION

Interfoan proposaes to completaly phase out Lite use of CFO-I2 in EPS
and EPET foam production and shift to 00, as its primary blowing agent. The
company's preference is to find a supplier that wili enable it ©o convert
inmediately to 100 percent CO, for all deneity and product types. Interfoam
has lsarned, however, that the coopesy which licenses the patented process
using 100 perceat CO, (in EPS) is neither willing nor able to provide its
technelogy for this project or other in Iandopesia. Interfoam has,
therefore, identified other suppliers of ©O, techuclogy, Semcorp Technology
that will enable it to make an immediate partial ‘converszion. Only a certalin
produst could achimee 100% Co, usage, though more often blended with other
Riowing agapts such as BCFC-22, butape, ate, for a guality product
COLCHENRS .

Iin 3PS, basad on Interfosm preduct range, only 10% of Iaterfoanm product
such as meat tray is possible to achieve 100% conversican. Obherc like
lunch box, egg box, laminated board and etc., will be very difficult to
achiove 100% convereicon. Sencorp could assist Interfoam to get immediate
25%- 35% for the first wwo years production period. 50 or more will be
possible afier the company gains some experience with the techsology and
xzeceives further assistance from Sencory or moxe advance technology. The
eetimated achievepent for BPS as listed belows

- lst year 25% €02 / 75 % butane
-~ 20 yousr 35% 02 / 65 % hutane
- 324 yemr 40t CO2 7 60 % butana
- 4th year 50% COZ 7 50 % butane

In BPE, the €O, usage is still in development stages. The achievement of
arcund 25% conversion to CO, is a maximum for the mean time. In Interfoam,
the estimated achievemant in the first year is 25% C©O, Dblended with 75y
butane, and the year after is the sane as for ¥P§, depanding on axpariences
gain and technology devalopment.

Interfoan requives nev equipsest and modiflcation to its process.
Equipment needs include:

~ HNew CO2 metering syeten

- New high prespure metering / injection systes with explosion proof
device for supplepentary blowing agent

=~ Replacemant of extrusion die with special cocling system provided for
nandling production different resing and blowing agents (EPFS and BPE
production reguired one set wach)

- The safety equipments such as combustible gas detection system, anti-
static blower, extinguihergs are required €0 intall to prevent risks of
fire ’ ‘

= Hew building construdtion to separete the extrusion line and storage
roce for safe use of butane as blowing ageat for future considerstion

- Rearvange all the electrical econtrel cabinet, wizings, and pruvide
adguate ventilation for the extrusion line e wall as storags room

- Technlcal assistancs to installation, commissioning, and fest s the

new eguipments
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.~ Consuiting service for foam extrusion process using SOZ/HCRC-22 fbutana
reguired to achieve e€tep by step follow up trials iw enakle in of o0z,
R22, butzne mixing technology.

JUSTIFICATION FOR STLECTION OF ALTERNATIVE ITECHNCLOCY

interfoan has selected cCarbon dioxide as its primary aon-ops
technology. A complete shift from CPC-12 %0 00, is posgible but 2o far
is atill in deavelopment stages. Interfoam uil.f supplement its use of
with butane both ix EPS / EPS. Butane is chosen ae supplemental blowing
agent in EPE process after the company gaine the experiences and technology
developuent .

The ©0, used in this process does ook present a glebal warming risk
{i.e., does not add net ewissions to the atmosphere) kecsuse the gas is
extracted from carbon dioxide present in normal air rather tharn produced as
a by-produst. In addition, carbon dioxide is:

- Ron~toxic

-  Ron~flsxgmable

- Low in cost

-~ Rvironmentally friendly, and
~ Boluble in polystyrene

The reason €O, cannct completely replace CFC-12 in the production eof
EFE foam sheet is because it is not very soluble in LDPE. BCFO-22 will
thexefore supplement O, in this application for about four to six year.
For future consideration Interfoam will try to use butane as supplemental
Plowing agent for C02. Interfoam recognized that dutane i3 an extremely
flammable substance and has already received assistance to scope out safely
precavtions that will be required. Baesad on this asasesspent, full safety
pracautions will be taken by Interfoan €& ensace that flaoeability and
explosion risks will be minimized at ite plant.

PEOJECT COSYS

As demcribed below and detailed in relevant ansexes, the total project
cost (investment costs and gzesurring operatiag costs) ever thes firet 4
yaars of the project is USS 470,700, Funding from OTF ir requested for
Us$ 557,600.

g of US$ 850,000 are datailed in Annex A.

g Iheremental Cpe z 5 £ USS ¢379,300) raflact
xyected growth m dewmand fae: C?cs af 10 pat:mt per year, a CFC-12 price
of TES2.00 , and & price for food grade cavbon dioxide of 1,000 rupliah
(USS0,70:. Given s ten percent diecount rate, the net present value of yhe
incremental operating costs minus the offsetting savings over the first
four years of the project results in a pet incremental operating costs
{savings} of US§ (379,300). A more detailed breakdown of the operating
costs and the assumptions used for each year of the project in Annex B.

hor e 10
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Other Costs. A 18 & contingency of USS 70,600 also included tu ensure
ade guate of funding of project cogt following preject appraisal. An
gdditional Us$ 16,200 (3%) was added to the grant request to cover the fao
gervice of tha firnancial institation (F1)} that will appraisal the project
and oversee procurement, disbursement, and supervision.

Reguested Fending, The proposed OIF grant for Interfoam is
Uss 557,800 and was calculated as follows: the present valee of Lthe net

incremental operating cogt over the firet four yeare of the project were
subtracted from the total investmestt ¢ost. The resulting total project cost
was multiplied by the perzentage of Indonesia ownership. This figure was
increased by a 15 & contingency to yield the gyrant amount. Finslly, this
figure was increazed by 3 persent to account for the financial institution
fee.

UNIY ABRTEMENT COST

As derived in Annex ¢, the VAC caliculated over the ten years life of
the project is USS 0.15 per ODP~Weighted kg of CFC~12 phased out. This
mumber is derived from the incremental annualized capital cogst of
0SS 138,400, the net annvalized incranental operating costa {savings)
of U888 (119,700} and annual savings of approximately 120 ODP=Weighted MT of
CFC~12. Becauge the UAC is 80 low, the project ig therefore extremely cost
effective and an excellent candidate for funding.

RESULTS

This project will eliminate the use of at least 120 MT of ODS in the
firet yesr of implementation. Because the demand for BPS and EPE ave both
increasing in Indonesla, it is quite likely that more ODS will be saved in
future years of the project.

Finalize specifications,

itenders, review bids, select

Equipment arfval x i
Instaligtion of equipment
1Stan-up, trials, and training

Follow up visit from x
ﬁimamaﬁonai Feams Expert
e e

1%

it

Preject Fropogs!l of Iinter Fosmrindosentrs -5 -
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ANNEX-A
Capital Cost (US$)

No. Itern Uit Price
1. COZ metering system - 158t USS 120,000
2. Butane/R22 Metering System 1set USS 110,000
3. Safety Cauiptnent Including : 1set USS 60,000

- Combustible gas detection system
- Anti-Stat Blowers
- Fire Extinguishers

4. Sencorp special Rie Assembly for EPS Foam Extrusion 1set USE 160,000
5. Sencorp special Die Assembly for EPE Poarmn Extrusion 186t US$ 160,00C

6. Technical Assistance for installation & commissioning of USS 40,000
the above item
7. Knowhow consulting fee for EPE & EPS Foam Extrusion— Uss 100,000

processing by using CO2 System, Butane & R22.
inciuding safety training, particutarly with .
respect 1o the safe handiing of flammable materials.

8. New Building consiruction for safe use of Birane gs blowing USS 100,000
agent for Foam Extrusion
TOTAL AMOUNT : US$ 850,000

Note: Spesification detailed in Attachment

1 A A A A0 £ e 303G A A T et e L i v e s e e s 4w L e vt gt 2 1+ <ok eee i sttt =t
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ANNEX B
Incremental Cost
ITEM 1595 1996 1997 1998
BASELINE COSTS
CFRC»12 240,000 240,000 240,000 240,000
POST~-PROJECT COSTS 216,405 128,100 £4,975 54 975
NET INCREMENTAL {23.695) {111,300) (185,025) {185,025)
OPERATING COSTS (SAVINGS)
NPV @ 10 PERCENT (4 YRS) (379,316}
Assumptions:
-~ No growth rgte in product
-~ Cost of CFEC-12 is US$2.00/kg
- price of food grade CO2 is USS0.70/kg
- price of butane is US$0.85/g

= mass substitution ratio of butane for CFC-12 is approx. 111

- Mass substitytion ratio for COR for CRC-12 is approx 1:2

- consignption of CFC-12 does not incraase above 120 MT

- EPS output is 6595 of total and EPE is 35% of 1ot

= fFor EPS conversion 35% substitution is achieved in the first year,
70%: in the second vear, and 100% thereafter

- For EPE conversion 35% subslitution is achieved in the first year,
50% thereafter
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ANNEX C
Unit Abatement Cost
A. ODS Savngs
Amnuai growth in CFC-12 demary} 120M7T
ODP of CF5-12 ‘ 1.0
B. incremental Capital Cost
Economic Lije of Project . . 10 yemts
Total investment Cost USs 850,000
Arnuaized Incremental Capita! Cost USS 138,400

€.  NetAverage Annualized Incremental

Operating Savings

(over the first 4 years) " USS$ (119,700)
Una Abatement Cost 0.15
(S/kg ODP phaseout)
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. Rel RiA/941104,

Messts  INTERFOAM INDOSENTRA PT.
31 Muarz Bezu No. 12
JAKARTA UTARA

Atte.  Mr. Theodorus Tiara
ac. MS. At - SWoFady  {ext. 13D

Rk

We are plessed to quote you as follows -

1. 002 Metcring System (model CO2 : 20)
" {detail specification as atfached)

2. Buatane/ R2I2 Injection High Pressurc Milering
W-mm(mwmmmw

' 3. Safety Equipmests for Butape application -
(detas! specificatton as attached)y
Incinding :

- Set of combestion gas detection system
= Set of amti-stat bjowers
- Set of fire tingnishers

2 Senconp special Die Assembly for EPS Foam Extruston
(to allow CO2 / tarane process)
Sencorp special Die Asscmbly for EPE Foamn Extrusion
(to aflow CO2 / butane process) '
(detcril specification as attached) ‘

5.  Technicst Assistanes for installation & commissioning of
theabove it 1 -4

- (hewdnmealw
- One clectrical engincer

~ One process engioect

hkk

1set

1set

lset
lost
1s2t

1set

bt

- Pagtic Machinery Speisig -~
October 20, 1994

Revised on Oct 25, 94,

US$ 126,000.-

USS 110,006~

USS 60,000.-

USS 36,000~
USS 4,000-
USS 160,000.-

USS 160,000.-

USS 40,000~

Extirnated xnmwﬁr@muamxm 1,000 / day / coginer.
Estimated of USS 10,000 for round trip ticket, accomodation, meal and other living axponses in
Indonssia,

PT, RIASARANA EKAPRATAMA

R M S

e

FEERA AN B s ol e

B T AT
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JEALHCIMEERING Plastic Machinery Specishist———
Ref. RIA/S41104, Ocsober 20, 1994

6. Xoowbow ccusulting foc for BPS & EPE Fou Bxtrusion-
processing by using C02 / Butane & saftsy taining,
:nduwcf,
Process cosssudiiog for CO2 Mutans application oo both PS and PE fam extrusion.
- Complete recommendlations of the safe use of butanc as a biowing agent for fxxm extrosicn.
- Provide drawings aod reoosmmendation of new factory Lryout utilizing custorner’s exieting foam

processing eguipment.
~  On site txspestion of customer’s existing Sctory.
- Safety training
- Travelling and living expease for etimated 14 working days basis. . '

Package price of : USS 100,000.-

7. New Building construction for saft: use of Butaoe as blowing USS 100,008.-
agent for Foam Extrusion

Provide adequate ventilation for the bullng.

&mmwhm:mmm

Remove all the wndesground wiring.

WMMMammmmmmﬁﬁmm

¢ P v § ¥

Estimased cost : USS 188,000

DELIVERY . F.OB.BastCoass - USA Port
SHIPMENT : mmmmmmm

PAYMENT :  50% down payment (by cash or batk draft) on order confinmation.
. 50% balance against confirmed Trevocable L/AC drawa on 2 leading
g U.S. bank, payable upon presentation of shipping documents.
REMARKS -+ Freight, insarance, consulsr work, all applicable taxes, Hcences and
dutics are the regponsibifity of the buyer's,

Sincerely yours,

Ehoo Kim Huat
GSM. Div. 1

g 4 e e e e e e e [P
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Rall : wedmaripesimucaplcod-16.

€0z PUMPING & METERING SYSTEM FOR CONTINUOUS OUTPUT
OF 10 KG/HOUR..

L

System completely prepiped and wired. All tubing 2nd Sttings on high
pressure side stainless sfeel rated 2t 10,000 PSI working presswe. Al
assembled on & free standing steel frame

CO, Inlet temperature stsbifization system - w0 ensure CO, vaper supplied
{@%Sﬁd@?ﬂ)r&uﬁma@smeﬁngmzm

Fﬂa&ﬁwmdm&qérmk-nﬁmcozﬂw,re&&‘vﬁve,mm
switch, manual shut off, pressurc and teffiperatures gauges.

mmmm~&mmmmmm
adjustable pressire tp to maximum oporating pressure. Secondary pressure
wmmmmmmmmmﬁwu
exit of pump.

Sefety circuit and receiver - refief valve, rupture disc, automatic dump
valve operation on Joss of power or iz

Tubular receiver for pulsation dampening and swge capacity.

Pressure and temsperature stabilizetion sysitem - system pressure regulator
with rupture disc. Gas temperature regulating loop with pump, circulation
heater, stainiess stee! heat exchanger, T/C feedback to P.LD. controfier and

Closed Loop Mass Flow Control System - digitsl mass flow meter for
actual Sow trjected with remote electronic unit providing signats to P.ID.
conptrofler, digital rate toislizer uwnk and and 4-pen recorder. Flow
modulation function by paeamatic controt veive and positioner, with E/P
converter,

Injection pressure and safety circuit - relief vaive, rupture disc and manual
draiv, pressure stabilizing regulator, gauge and infection pressure
iransmitter 10 recorder, mapual shut off, check valve and mixdng
copnection to existing blowing agent fine.

1D+ 20286211449 PAGE

12 /a1

1423

e .
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Ret, ; wonmedripooancoepfitn2e{, LET I

1. Frame mounted Nema lzmv&ﬁtoﬁmmngtmmip%:

2 Mains iselator. R o L i
b. Hour meter S
¢. Alarms : pane fight, Sashing beacon and andible alarr, ‘ e

- 002 kow pregsure supply
- COziow injection ternperature

- iow fow rate

- and low temperature for thermoregulatini: device,

d Safety imecdosk cirouits for air and CO,, pressure. o
&. ©0,, and heater circulztion control switches. -
£ Power supply, comtectors and fissing. -

o P B

i

sensaskbeLnnr Of EEEERERSRERESE
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CO, Metering
System

VAN Y

SENCORP's €O, metering systern is a complete self-standing injection unit designed 10 operate in

conjunction with other blowing agents or with CO; only.

The system for CO, metering has successfully overcome the difficulties associated with handling CO;
providing complete refiability. Accurate conirot of temperature and pressure allows metering of CO,
with minimal density variation. : ‘

Blends of CO, and other blewing agents for foam production offer several ADVANTAGES:

1.

2. Reduced amounts of many aiternate blowing agents provide environmentat

3.
4,

8.

CO; Is cheaper than most other blowing agens so considérable savings
can be achieved..

bensfits.
Energy savings of up 10 8% are noted on the secondary extruder.

With some products, a higher quality can be produced due to the rapid
migration of some CO; from the outer cells thereby preventing bubbling.

Produttion of fine cell foams can be enhanved.

Up to 25% of the prime blowing t may be changed to CO; with no
effect on the physical properlies§the sheet.

Under cartain conditions, up {0 100% CO, can be used o oliminate
undesgirable blowing agents.

et ot of Semtt yere. e Tve e SENCORP SYSTEMS, INC.

Products ST warsaiie (s thet ooty e 120 I G with vty

:m»wm-wwh;ﬁwhu&& :?Q Kickds Mill Road
:mmu%m:,;wwwq yannis, Magsachusetts 02601

Prtmits of other cigins of ary tried pacthes 508-771-8400 FAX 508-790-0002
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HIGH PRESSURE METERING SYSTEM - DUPLEX PUMP I1SET

3
&

| g

oAb

o 3

O
-

10.
11.

Completely prewired and prepiped free standing unit to precisely measure, blend and
purnp blowing agent into primary extruder.

ARl components are mounted on a rigid fabricated steel frame to resist vibrattion and
shock.

Micro motion mass flow meter accurately measures blowing agent flow,

Integrailly mousted duplex {piston type) blowing agent metering pump.

Digral Rate Totalizer indicates instantansous and total BA usage.

Solid state controBier indicates and controls blowing agent flow vis an electromically
coutrolied, pneumatically actuated fow control valve. Control signal is modified fiwough
an I to P cooverter.

Two-pen recorder is included to record biowing agect flow and injection pressure.

All elecitical components are suitable for use in a Class [, Division I¥, Group D
environment,
MMMWWNWEMWOfWMM
conform to local safety
CmﬁnmwmmwmhmMMM%mwmammmmmm@ﬂpw

AE metering system piping. valves, fittings, etc. are rated for 2 worling pressure 10
10,000 Psi.

COMBUSTIBLE GAS DETECTION SYSTEM ‘1 SET
To detect and warn of leakage of combustible blowing agents.

1.

2.
3.

4,
3.

ﬁ&ﬁhﬂﬂﬁwhmmMWMMmﬁmM%MBMMMMﬁ%MM
end alarm unsafe ievels of combustibie gas.

Opessting range of 0 to 100% LFL (LEL).

Each transmitter feeds to an individual read out. Large vertical display indicated pas lovei
in percentage. A warning is provided whea gas level incresses beyond calibrated
setpoint. Further increase in gas level triggers alerm end beging automatic shut-down
mmofemmom&mm«Mbmbeumdwmﬁmm
equipment {sprinklers, CO., heads, etc,).

System is designed as SICALLY SAFE.

System includes “system fiilure” waming and can be easily cafibrated i the Seid

SET OF ANTLSTAT BLOWERS 1 SET

Set of four blowers to treat sheet with ionized air to reduce static electrical charges.

SET OF FIRE EXTINGUISHERS 1SET

22&fm{4)w@kﬁea&gﬁ%mmmmﬁm§m%mﬁmhgm

ID: 2028821 144 PAGE
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Foam Extrusion Line

Blowing Agent
Metering System

Wsmmmﬁm%mm precision high-pressure systems desipned
1o accurately supply & constam, measured flow of blowing m&mﬁ?mmmm The
metering systems are available in single or dual gas modails. The dusl gas system combines CO;
\;tthtbe!m{;sgagmmeﬂmembymdwrtgﬂwmwntofbmﬂgwwwwmmmm

The inctering system is completely seff-contained and houses all instruments and ent

e, e meseie e gadgas iecd o e s e, Dot dapay oo
an ures .

;nanent’ecoﬂhﬂgtﬁiﬁ!pﬂxﬂﬁ%ﬁ@ﬂﬁﬂﬁes o w&ﬂ&ﬁﬂﬁku;kuﬂnnﬁﬁﬂFRWﬂmeper

The metering system has a control annunciator eitawsuaﬁyandaudﬂﬂyindm procass
parameters that are out of their pre-selected opgﬁt‘mg ranges. i

u}—mmmm% ki e -
200 Moo || ,/""-'3-‘-"@
U ! /.0 _J]
T U
| 13
]
—o= | T
"""'"“""“'""".Jw e
g S SENCORP SYSTEMS, INC.
o oo ‘me:mmﬂm 400 Kidds Ml Road
memmmhuwkn&g& Hyamnis, Massachusatie 02601

P o S T 21 5 o vy g 508-771.9400 FAX 508-790-0002
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SENCORP SPECIAL DIE ASSEMBLY FOR PS FOAM CONSISTING OF
THE FOLLOWING :

Center fed single spider PS foam die including one (1} set of Eps specially

profided for CO2 / butane blowing agent application.

Die lip diarneter of up to 150mm.

Large body to allow heavy duty spider design.

Streamlined flow cavities with internal fixed choke. -

Electrically heated spider.

Oil passage way for inner lip (oil unit provided by customer).

Die is imternally heated with oil through spiraled center channel

Meidt pressure and temperature taps.

Adapter to extruder ¢Jamyp included.

ﬁpw&hxgaaxquem?pmmwmmbeaﬁm

whidle in operation.

Outer Bp is provided with 4-point conceniricity adjustment.

- Die body is externally heated by cast afuminum jackets using heat transfer oil
through integral INCOLOY tubes. Jackets are also provided with elecuic
resistance heaters for quicker heat-up.

~ Die internal surfioes are alloy plated 2ad polished.

- PS Foam Diefor:

* Sheet width :2 sheet x 650mm
. 1 sheet x 1120mm
* Thickness : 1.0mm - 6.0mm

Cooling and Sizirg Mandrel

Diameter sized to produce web width of 650/1 120mm.. '
Aluminum sizing mandrel, black Teflon coated with spiral tubes, for body 2zones
and onc nose zone. Coating for body section bard Teflon and for nose section
nickel/Teflon plating.

Mandrel Support Cart - Donble Stit Station.

- Structural steel support cart to support cooling and sizing mandrel. Air and
mmuxiﬁgsﬁﬂaéﬂthnmn4knwtmmﬁsﬁngqpkk¢ﬁammnuzsad§ﬁﬁagﬁm&sﬁbt
beight alignment. - _ .

- Driven rotary siitting mechanism for siitting PS foam sheet is moutited on cart.

- Winch and cable installed on base for securing cart in posidon.

- Inclndes interna! air ring. for bubble infiation end internal cooling.

Water Ring
Steel water cooling plates mounted on die face 1o reduce corrugation effect of
foam sheet exiting the die.

P4 1 4 5 oy & 8 3

ERAEELEEE % IR EEES
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SENCORP SPECIAL DIE ASSEMBLY FOR FE FOAM CONSISTING OF
THE FOLLOWING :

Center fod single spider PE foamn die including one (i) set of lps speciclly
profiled for CO2 / batone blowing agent application.

« Die fip diarneter of up 10 150mm.

Large body to allow heavy duty spider design.

Streamiined flow cavities with iaternal fixed choke.
Electrically heated spider,

Ol pascage way for iuner lp (ofl unit provided by customer).
Die is internally heated with off through spiraled cester channel.

[T S U N TN S B |

.§.
;
B
2
it

resistanod heatery for quicker heat-up
*.Dwnnandun&usami&qphudgﬁpdkhﬁ_
- PE Foam Die fo : .

* Sheet width : 12000un x lman

* Thicksessmange : .Sum~ 5.0usn

Cooling and Sizing Manirel

Diameter sized £0 produce web width of 1200mm..

Abmminn sizing mandrel, black Tefion costed with spiral tubes, for body zoues
and one nove zone. Coating for body section hard Teflon and for pose section
nickel/Teflon plating.

Mandrel Support Cert - Single S8t Station.

- Structural steel support cart to support cooling and sixing mendrel Air and
water ines fitted with noo~-fow restiicting quick disconnests adjusting jrcks for

- - -
- Drven rotary slitting mechxnism for slittiog PE foam sheet is teounted oo cart.
- Winch and cable installed on base for seuning cart in position. i
- Includes internal air ting, for bubble inflation and imternal cooling: l
Weater Ring

Steel water cooling plates mounted on die face to reduce cougation «ffect of
foam showt exiting the die. ,

EEREEERRN {)f) SEEREARER
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A Foam Extrusion
' Die_System

SENCORP, mmwwwm«mwmwmwmmm
speﬁalhlghmmmdies%mmm

1. Streamiined body flow cavities for uniform meit flow to the specially ground and polished die lips-

2. Patented outer T-fip with coarse-adjust concentricity by radial bolts and a fine-adjust concentricity
systam incorporating twelve Mhmé&ﬂﬁmd’w&pm@bdmm
gauge without mechanical distortion.

3. Specially designed with pressure balancing for stabiiity and oase of gap adjustment.
mmmémmgammmmmmm

4. Three 2one tempargture COntrol by hot ol passed through cast aluminum jackets with their own
ndependont intemal heating elements. The inner and outer die lips have separate hot oil
passagewsys for accurale temperative cantrol closs to the melt.

8. Amawmmmmwmwmmm
high performance dies.

e R & S T 5. 10 S SENCORP SYSTEMS, INC,
SRS wr vkl PIodncty.

of (it SpocEr: Gppacatte: IE St FcoEged by 400 Kidds Hill m
ﬁrm.:mmmmhug Myannis, Massachusette 02601

£91B00 mmm« oSy 508-771-9400 FAX 508-790-0002




GCT-31-84 11:09 FROM: ICF INC ID:-2028821 144

L - ——

FAGE

> FETOE

Foam Sheet

Gooling. and- Sizing
Mandrel

22723

SENCORP"s Covling and Stzing Mandrels are available in diameters of up to 49 inches (1245 mm)
o v Tbe(mm

and are designed to be provided in length to suit specific process recriirements.

are mmwam@%Msmmmmmammﬁ
swwmmmmmmwmmmwmmmm
instatiation of another mandrel of different size. Mandrel change tine is minimized by special
vonstruction and connections.

The standard mandrel is made from aluminum and has a black anodized owter surface. AW .

cored nase piece is fitted which has a special low friction plating. Cast mandreis are alpo avaitable
mmmmwmmuﬁmmm

msmmmwkwmmmmw mmmm
restricting quick disconnect fttings for air and water. All mandrel support carts ate provaded with Efting
points to allow for ease of handling. Siitting capability is provided for one or two sheet slitting.

Cooling of the mandrel is accomplished independont two mmﬁmmﬁﬁm
and body with precision mofmmmmwm%mmmw

r”“‘“‘va«i T3 an
ﬁ t

PO wndiac o Sucop Oy, B, Toe Soccoy SENCORP SYSTEMS, INC.
of wplcations. Speclc spPituRe: 20 e by 400 Kiade Hill Road

o e e VAne B oy b1 e o1 Hyannis, Massachusetts 02601

e o R S U8 Sy W P

BRSO S08-771-9400 FAX 508-790-0002
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SENCORP's standard range of metering
systems autormatically process CO, as a gas
during all stages of control from customer's
mmmmmmo{m

Themetaﬁngsymmcfsemalwm
1. m temperature stabifizing controt

Prmemdmmmy
temperature stabilizing loop.
3. Automatic flow conirol loop.

ﬁdiﬁmxadpmkmmw

iID:2028821144

iz

with the medium being
mmemwg

m

Gozhasa“mw of up to 8X that
:ﬁsm

mmwmmﬂmmdumpm
metits up to 259 is difficult to dotect. Raplace-
ment rates u;:to 100% have been Uoed
successiully on dmlym

Wmmmmmm
knowledge to assigt custormners to-achievd the

T e o, oo B B ool e by
] %*
é i - “E” 1 .
¢ 9% ¢ ¢ i ief
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TELEFAX

To Mr. A Karmeli
cc: M T. W, Walx

PT Inter Foam Indosentrs as requested.

Note for T. Waltz - time 1 hovr

iD: 2028621144 PALE

Dr. Mike Jeifs
international Enviretimerdal

Affairs Manager

55078 Eve
Beighms Everbeny

Talaphone (02) 758 5304

Telex 26332 |CIEVE B
Toletax (C2) 768 9894

26th October, 1994

UHE MESSASE N INTSNCAD SNLY PR TR INCOADGGL O ST 10 AR 1Y 35 AUCRZERID. % onwr sanmike pintiagict, canbial, IETY I (redkan, Se Swii WO IiGaetion
msmmmmmn twumnmmuam uwwmnwb asmm ™ o
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The enterprise manufacturers extruded polystyrene and extruded polyethylene foam sheets for
packaging. [t proposes to move to CO, / butane blowing for palystyreae and a mix of 50% CO,
and 50% butane over & period of two-four years.

All are proven technologies and are in nse in many countries.

The use of these non-CFC blowing agents will require considerable plant modifications in the
form of metering svstems and extrusion diss plus safety equipment for the use of butane.

ENVIRONMENTAL ISSUES
€0, and butene have zero ODP and constinzte iong term solutions.

The primary use relstes vo the safe use of flamanable butane. The enterprise makes provision for
safety equipment acd to contract in safety treining,

PROJECT COSTS

The project is very cost effective (UAC $ 0.15/kg/yr) because operating cost savings partially
offset the capital costs. However, these costs are justified. These include & technology /
consulting fee which also covers safety wraining.

GMF1/kd/26/10/94
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