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This document includes the following project proposals and the Fund Secretariat’s
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UNDP

- Elimination of CFC-11 and CFC-12 in the manufacture of refrigerators at Oyl
Appliances.

World Bank

- Substitution of CFC-12 and CFC-11 with HFC-134a and HCFC-141b
respectively and elimination of the use of 1,1,1, TCA in household refrigerator
manufacturing at Matsushita Electric Co. Bhd.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Malaysia
PROJECT TITLE: Elimination of CFC-11 and CFC-12 in the
Manufacture of Refrigerators at Oyl Appliances
PROJECT COST: Incremental capital cost Us $835,000
Incremental operational cost US $105,000
INCREMENTAL COST: US $658,000°
ODS PHASE-QUT: 18 tons of CFC-11 in 1993
4 tons of CFC-12
(Total ODP = 22 tons)
COST BFFECTIVENESS: US $42.7 per kg ODP saved
PROJECT DURATION: Two years
IMPLEMENTING AGENCY: UNDP

NATIONAL CGORDINATING AGENCY: Department of Environment

TECHNICAL REVIEW COMPLETED: YES _X_ NO __

SECRETARIAT'S COMMENTS

i. Under this project, Oyl Appliances will eliminate 22 tons of CFCs in the manufacture
of household refrigerators and freezers, through application of cyclopentane technology for
insulation foams and HFC-134a technology for the refrigerant cycle.

2. The requested capital costs cover the replacement and modification of existing
equipment. Process development engineering and model redesign will be assisted by external
qualified experts and backed up by testing at commercial laboratory.

3. Cyclopentane is a highly flammable matertal. Project covers safety measures, training
of personnel and technology transfer costs.

' Caleulated for two years of operation.

? The incremental costs differ from the budget by accounting for 30 per cent transnational ownership {Singapors)
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4. Incremental operational costs are borne by the higher costs of the compressor,
refrigerant, drier, capillary and foam formulation. Incremental operational costs are caiculated
for two years current prices,

5. The Secretariat submitted a policy paper on the impact on the Fund of various
operational cost durations in the domestic refrigeration sector. The operational cost durations
will be an issue of discussion at the present meeting of the Executive Committee.

6. The incremental operational costs will be incurred only after the full production of a
new product has started, i.e., two years from the time funds are received. The incremental
operational costs are likely to decrease within the coming two years.

ECRETARIAT’S RECO NDATION

7. The Secretariat recommends final approval of the project and approval of the capital
cost corresponding to the national ownership share of US $584,500.

8. The approval of incremental operational cost at US $73,500 is contingent on a decision
from the Executive Committee regarding duration of the operational cost.

9. It is further recommended to request UNDP to reassess the incremental operational
costs on the basis of market prices prevailing at the time when actual costs are incurred and to
report back to the Executive Committee. Agency overhead costs should be adjusted
accordingly.
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PROJECT EVALUATION SHEET

COUNTRY OR REGION: Malaysia

PROJECT TITLE: Substitution of CFC-12 and CFC-11 with
HFC-134a and HCFC-141b  respectively and
elimination of the use of 1,1,1 TCE in household
refrigerator manufacturing at MELCOM

BUDGET: US $1,585,791.45 Capital Costs

INCREMENTAL COSTS: US $902,315.331!

ODS PHASE-OUT: The implementation of project will lead to
elimination of 109.9 MT of ODS

COST EFFECTIVENESS: Cannot be meaningfully calculated

PROJECT DURATION: Three years

IMPLEMENTING AGENCY: World Bank

NATIONAL COORDINATING Department of Environntent

AGENCY :

TECHNICAL REVIEW COMPLETED: YES X _ NO _

R .

RIAT’

1. This project covers Phase I of the conversion of the Matsushita Electric refrigerator
manufacturing company (MELCOM) to HPC-134a as refrigerant and HCFC-141b as blowing
agent. Phase I will address engineering development, prototyping, testing of new refrigerator
models and testing of the new manufacturing technology. Costs associated with Phase I only
are included in the praject document.

2. Implementation of Phase I is already underway. Costs for certain components have
already been incurred and funding is requested retroactively.

3, Phase 1T will address incremental costs associated with the mass production which will
start in 1995, The request for funding will be submitted at a later stage.

' The incremental costs differ from the budget by accounting for 43.1 per cent transnational ownership.
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4. The technology selected by Melcom is not an ultimate solution. The company 1s going
to develop non-CFC refrigerators with the associated costs to be dealt within Phase II of the
project.

5. The project was submiited by the World Bank on behalf of the Government of Malaysia
for between-meeting approval on 12 April 1994, The Secretariat communicated its comments
on the project to the World Bank on 20 April 1994, The World Bank has transmitted the
comments to the Government of Malaysia. The Secretariat has not received any response on
its comments as at 29 June 1994, The World Bank requested the Secretariat to submit the
project for consideration to the Thirteenth Meeting of the Executive Committee,

6. The Secretariat raised several issues relating to the very high incremental costs of
testing and to the incrementality of certain components of the project. The technical reviewers
have also raised several issues on the same subjects.

SECRETARIAT’S RECOMMENDATION

7. The Fund Secretariat recommends granting permission to proceed to the World Bank
regarding the Melcom Project with the view that incremental costs of the project should be
revised taking into account Fund Secretariat’s and technical reviewer's comments and the
project should be resubmitfted to the next meeting of the Executive Committee.



COUNTRY :

PROJECT TITLE:

SECTORS COVERED:

ODS USE IN SECTOR:

PROJECT IMPACT:

PROJECT DURATION:

TOTAL PROJECT COST:

PROPOSED MLF GRANT:

COST EFFECTIVENESS:

NATIONAL COORDINATING
AGENCY:

IMPLEMERTING AGENCY:

APPRAISAL DATE:

PROJECT COVER SHEET

Malaysia

OYL APPLIANCES elimination of CFC-11 and

CFC-12 in the manufacture of
refrigerators

Foam and refrigeration

600 MT in 1991 -~ foam
1,500 MT in 1991 -~ refrigerant

Phasecut of 18 MT of CFC~11 and 4 tons
of CPC-12

TWwo years

USD 835,000 Incremental Capital Cost
UsSD 105,000 Incremental Recurrent Cost

USD 658,000 {Reflecting 70 % local
share)

USD 9.07 kg/yr (unit abatement cost)

Department of Environment (DOE)

UNDP

7 June 1994

PROJECT SUMMARY

0.Y.L. Appliances is a 70% Malaysian-owned company belonging to

the Hong Leong Group in Malaysia.

it manufactures household and

commercial refrigerators, freezers and air-conditioners, 90% of

which are supplied to the domestic market.

OY¥L currently uses

CFC~11 as a blowing agent in the production of rigid foam panels,
doors, lids and cabinets, and CFC-12 as a refrigerant in the

cooling system.

This project will eliminate the use of CFC-11

and CFC—-12 by converting to cyclopentane technology and HF(C-134a

respectively.

This project covers the redesign of all

refrigerator models and production conversion.

Prepared by: Mr. T. Lauridsen, Foam Consultant

Reviewed by: Mr. Bert Veenendaal, UNDP Sr.

Sector Expert (Foams)
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PROJECT OF THE GOVERNMENT OF MALAYSIA

C.¥Y.L. APPLIANCES - ELIMINATION OF CFC-11 AND CFC-12
IN THE MANUFACTURE OF REFRIGERATORS

1. PROJECT OBJECTIVE

The objective of this proiect is to phase out the use of CEFCS in
the manufacture of household and commercial refrigerators,
freezers at 0.¥Y.L. Appliances Sdn. Bhd.

- SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia is estimated
te have reached 600 MT in 1991, CFC-11 (polyurethane foams) and
CFC-12 {(polystyrene and polyethylene foam sheet) are the dominant
substances in this sector, with much smaller usage of MCF, CFC-
114 and CPC-115, The refrigerant is the biggest CFC-congsuming
sector which constitutes 1,500 MT in 1991, CEC~12 is the main
substance used primarily in automobile and home appliance
industries.

3. ENTERPRISE BACKGROUND

0.Y.L. Appliances Sdn. Bhd. is a 70% Malaysian-owned and 30%
Singapore-owned private enterprise with a stated annual turnover
of USS 9.32 million in 1993. Of this figure, USS 8.36 million
pertained to the refrigeration activity. 0.Y.L. produces
household refrigerators, chest freezers, air-conditioners and
commercial fridges. Presently, it carries 7 models of
refrigerators and 5 models of freezers. Total units produced in
1992 andgd 19943 were 26,200 and 14,370 respectively, with the 1994
production figure estimated at 20,000 units. About 10% of its
sales are exported. 0.Y.L has a staff of over 200 employees,
about 190 of which are concerned with refrigeration activities.

4, PROJECT DESCRIPTION

C.Y.L. utilized in 1993 about 18 MT of CFC~11 as a blowing agent
in the production of rigid fcocam and 4 MT OF CFC-12 as refrigerant
for the manufacture of home refrigerators and freezers., Cyclo-
pentane and HFC-134a have begen chosen as the respective CFC
replacement. For the rigid feam line, the existing high-
pressure machine with twe mixing heads - one for cabinets and one
for docors and lids - will be replaced with a new foam dispensing
unit equipped with two different outputs and capable of handling
pentane. A storage system for cyclopentane will be required. A
pre-mixing station is required as cyclopentane cannot be obtained
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premixed. Because of the flammability of cyclopentane, improved
exhaust, ventilation and fire protection measures, including gas
detectors, will have to be installed in compliance to local
safety requirements. At the cabinet foaming plant, the
electrical installation has to be changed in accordance with
lecal requirements. Extensive safety training for plant
persconnel is foreseen.

The current refrigerant system will be changed to HFC-134a, and a
new charging and vacuum system has to be installed for this
purpose. A leak detector for HFC-134a will be required. Testing
of cooling performance of each model will be done at outside
testing facilities.

5. TECHNOLOGY

5.1 OVERVIEW AND SELECTION

There are several options to replace CFCs in the production of
rigid pelyurethane insulation foam for the manufacture of
refrigerators, such as

i) HCFC—-141b

ii) HCFC-142b

iii) HCFC~142b & HCFC-22
iv) HFC-134a

) Cyclopentane (CF)

The company hag decided to choose Cyclo-pentane because it has no
ODP and constitutes a “permanent solution” in the manufacture of
domestic refrigerators. CP is liguid up to 4BC°. The use of
pentane 1z increasingly applied and accepted in domestic and
commercilal refrigerators. However, its flammable characteristics
require stringent safety measures.

HFC-134a has been the standard replacement for CFC-12 in the
refrigerant industry so far. There is no other option
commercially avallable.

5.2 PRODUCTION PROCESS
The use of cyclopentane and HFC~134a will require substantial
changes in the production process and storage facilities. These
include:

Storage system

Separate, explosion proof storage of the cyclopentane; pre-
mixing station.



Bgquipment

high pressure foaming machine, adapted for the use of
flammable ligquids.

. new charging and vacuum systems.

. new gas and leak detactors

Production
. separated production area for the foam process.
. modification of foaming mould.
- explogion proof motors, switches and other electrical
systems.
Auxiliary safety devices
upgraded ventilation system.
fire protection system in foaming area.
. extra fire extinguishers.
Training
. reliability tests,
. fire safety training.
production training.
. training on handling of new equipment.
Broduction area

will be separated from other working areas for protection
against fire hazards,

Production and maintenance personnel
. will be trained in the safe handling of hydrocarbons, in

addition to production training. Start-up trials will be
made to adjust for the different blowing agent.

6. PROJECT COSTS

6.1 TOTAL CAPITAIL COSTS

The following is a summary of the expected costs of investment
and related activitiesg:-



DEBCRIPTION

TOTAL (088)

Foaming Eguipnment
1 foaming machine
1 extra mixing head
1 pre-mixing unit
fraight & inetallation
Storage Systen
antane drums gyastem
natallation and piping
Fire Safety System
exhaust/ventilation
gae detactor systen
fire protection and extinguishers
explosion proof motors and switches
sealing of eleotrical control cabinets
static discharge diasipation
Plant modification
Training
start-up/training
safaty training
trials

Sub~total:

Refrigerant equipment
charging and vacuum ecquipment
leak detector for R=134A
Process development, engineering and
modal redesign
Training

Sub~total:

Quteide tasting (commeraial lab.)
Pre/post audit

Technology transfer

Contingency & Rounding

160,000
40,000
80,000
20,0040

25,000
15,000

45,000
30,000
15,000
40,000
10,000
10,000
30,000

16,000
10,000
10,000

550,000

85,000
5,000

50,060
10,000
150,000

10,000
20,000
30,000
7%,000

TOTALL

838,000




6.2 OPERATING COSTS

The estimation is based on a yearly production volume of 15,000
units of the 12 models to be redesigned. The cost of cyclo-
pentane as a blowing agent is lower as compared to CFC~11.
However, this will be offset by a higher insurance cost,
maintenance and frequent training on safety and production.

On the refrigerant side, there is an extra cost per unit for
separate compresscr, etc. calculated to USS 4.25. The annual
extra costs = 15,000 x US$ 4.25 = USSE 63,750.

The incremental operating costs for two years, discounted at 10%,
are expected to be US$ 105,000,

6.3 UNIT ABATEMENT COST

a) 0ODS reduction project cost Uss 835,000

b} Annual incremental cost 63,750

c) Project useiul life 10 years
d) ODS reduction/year 22,000kg
£) Capital recovery factor (10%) 0.16275
Unit abatement cost [(a(f + b)/d}] Us$/kg/yr 9.07

7. FINANCING PLAN

The company requests the reimbursement of 70% of the total
project cost, reflecting the local equity, estimated at:

Us$ 658,000

ot S o S A R O . W AL W N
e R i

B. PROJECT IMPLEMENTATION
8.1 MANAGEMENT

UNDP will oversee the completion of this project and provide
technical assistance.

8.2 PROCUREMENT

UNDP will oversee the procurement and provide technical
assistance.



8.3 SCHEDULE

Implementation schedule will start with MLF approval of the
project and will end after monitoring that ne place on the
machine or in the working area unsafe levels of pentane can be
detected and all product reguirements are met.

TIME FOR COMPLETION (MONTHS)

TASK

123456789 10 11 12 13 to 23 24

Preparation
MLF Approval b
Procurement Prep, x
Vendor selection pe

Installation
Arriwval, Customs b4
Installation XK

Start-up, HEX
Machine Start-up
Trials, Training KERXXXXXAAXKKAANRK

Certification %

9. PROJECT IMPACT

This project will eliminate the use of at least 22 MT of CFCs in
the first year of implementation. The project employs
commercially and environmentally acceptable technology.

Annex: Technical Assessment
MaLOYL.DOC
94-06-07/04
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TECHNICAL REVIEW

EREPARED BY: Boert Vashandaal

COUNTRY OF ORIGIN:
PROJECT TITLE:

{8UB)8ECTOR
CP RELATIONSHIP:
TECHNOLOGY &

DATE: June 13, 1994

UMNMDP Foam Haotor

MALAYSIA !

OYL APPLIANCES eliminatibn of CRC-
11 and CIC-12 in the manufacture of
rafrigarators

Foamed and refrigeration
Not known

The uhoigo of gechnolaqy o§h :hai
aomnr 8 cyolopsntans. | u

c{lthom cycl
m&m mrm invastoant p tor
instance, HCFC~141bh, it is a non~
ODP tachnology and has therefore
permanant am:cbm wnder ths MLY.
The oparating oost are competitive
with CFC~11 teschnology.

HFC=134a as replacansnt for CFC-~12
is also supported. It is by far
the most oomnonly applied
raplacexent tachnology. The
original replacessnt cost were very

high with.-a minimum of sxplanation,

We hava therafora suggested to use
cost figures prapared by
Unimagna/Philippines, that look
mora reasonsblae. If anything, the

‘cost in domastic refrigeration

{OYL) should be lower and not
higher thad for commarciul
rafrigaration (Unimagna)



6.

7.

P

ENVIRONMENTAL IMPACT:

PROJECT CO8TS:

IMPLEMENTATION:
RECOMMENDATION:

-3 -

Cyclopentane im highly fleammable
and nieads to ba procesassd with
suitable precautions. The project
sddressss this issue adsquately.
It is alwo photochswically active
(s "swog" generator) and the
recipient should nmonitor carefully
the development of potential local
ragulation.

HFC~134a hss & significant global
warning potantial, but is Irom the
view of its anvironmantal impact
suparior to CrC~12

The unit abatesant cost are higher '
(19.55 va 16. 32) than for a
éinilear projact in Halaysia, basad
on the size of production

Adegquata

The project is xwmnﬁ#d fox
approval with the reducsd costs for

the retrofit of the refrigeration
circuit



COUNTRY

BROJECT TITLE

SECTOR COVERED

ODS CONSUMPTIOR
{IN 1992 FISCAL
YEAR)

PROJECT IMPACT

PROJECT DURATION

PROJECT ECONOMIC
LIFE

TOTAL PROJECT
COSsT

PROPOSED FOR
FINANCING

IMPLEMENTING
ENTERPRISE

FLANT LOCATION

HATIONAL
COCRDINATING
AGENCY

IMPLEMENTING
AGENCY

PROJECYT COVER SHEET 2nd Revision
{PROJECT 1)} 15-2-1994

MALAYSIA

Substitution of CFC~12 and CFC~11 with HFC-134a and
HCFC-141b respectively and elimination the use of
1,1,1 TCE in Household refrigerator manufacturing

Household Refrigerateor

18.0 Tonnes of CFC-12 (Refrigerant)
80.6 Tonnes of CFC-11 {Blowing Agent)
11.3 Tonnes of 1,1,1 TCE (Cleaning Solvent)

Elimination of the use of 108.9 Tonnes of Gzone
Depleting Substances (OD8} annually.

3 Years

10 Years

uss 1,585,791.45

Usg 902,315.33
{based on 56.9% of local public listed share, which
exclude the ownership of transnational corporation,

Matsushita Electric Industrial Co. Ltd., Japan
43.1%)

MATSUSHITA ELECTRIC CO..(M) BED.- BANGI PLANT
{Hereinafter called MELCOM)

Lot Neo.7, Jalan P/ZA, RBandar Baru Bangi, Bangi
Industrial sSite, 43650 Kajang,
Selangor Darul Ehsan.

Department of Environment

World Bank



PROJECT SUMMARY

i o o — o _— "

The duration of the project is 3 years (1993 to 1995). With the
zuccessful completion of the project Melcom will be able to substitute
the use of OD8 in the manufacturing of refrigerators. The substitution
will be made of the CFCl2 to HFCl34a, blowing agent CFC 11 te
HFC 141b, and solvent 1.1.1 TCE to water soluble oil.

In doing so major changes must be carried out on the materials,
components and processing methods. Melcom is callobrating with
Matsushita Electric Industrial Japan (Hereinafter called MEI) to
produce the ODS free refrigerators. MEI will be responsible for the
materials and components research whilst Melcom is responsible to
verify these results and develop a total product, including
manufacturing changes.

Melcom currently produces 13 {(thirteen) refrigerator models on a
single assembly line. The company has made a decision to begin its
conversion to CPC~-free models by initially converting 7 (seven) maodels
by the end of 1995;: the remaining 6 {(six) models will bhe converted
ljater. Melcom believes that the imminent production phaseout of CFCs

regquires it to move quickly as supplies will become increasingly
uncertain.

The total project is divided into two phases. In phase 1, Melcom
will request technical assistance from its technology suppliers and
investigate the changes needed to produce reliable CFC-free
refrigerators. Limited production of refrigerators will be carried out
for testing purposes. Testing will verify the reliability of the new
models and answer guestions about changes needed in the manufacturing
process. Given the results of the phase 1 investigations, certain costs
described below may not, in fact, be realized., In phase two, mass
production of CFC-free refrigerators would begin. Reimbursement for

incremental costs of making the conversion are requested here for
phase 1 only.

PROSJECT OBJECTIVE

S AR e o ok W i s L o e e A e e

1. Being the biggest refrigerator manufacturer in Malaysia, Melcom
feals it is its duty to respond early in the phasing out of 0DS,

even though Malaysia ig given a grace period in the phasing out of
ODs.

2. Melcom must take more responsibility in the engineering conversion
to ODS-free refrigerators compared to the octher Matsushita sister
companies in the Asean region due to limited manpower, time, and
facilities at MEI to accommodate both their domestic reguirements
and reguirements from the overseas plants.

MEI believes that Melcom’s technical capsbilities are at present
greater than those in sister plants throughout the region, se Melcom
will have to take a stronger role in its phase ocut efforts.

This is an opportunity te grasp the technical knowledge and skill
from MEI for Melcom's continuing manpower development.

~P



SECTOR BACKGROUND

in the 1992 fiscal year, MELCOM-Bangi Plant produced 147.667 units
of househald refrigerators comprising 13 models. In producing the
refrigerators, MELCOM-Bangi Plant consumed approximately 18.0 Tonnes of
CFC~-12, 80.6 Tonnes of CFC-11 and 11.3 Tonnes of 1,1,1 TCE. Hence,
the total consumption of OD8 was 109.9 Tonnes in that particular
year. This figure represented 2.7 % of Malaysia's consumption of ODS,
which in 1992, was approximately 4087 Tonnes of QDS,

ENTERPRISE BACRGRCUND

Al U P B Y bl o W U W S BT TN o e i S

MATSUSHITA ELECTRIC €O., (M)} BHD. (MELCOM)} was officially opened
on 1lth May 1967. MELCOM is public listed company. The major share
holder (43.1%) is the parent company MATSBUSHITA ELECTRIC INDUSTRIAL CO.
LTD JAPAN (MEI) and the rest of the share iz held by the public.

At present, MELCOM is the most comprehensive manufacturer of
electrical and electronic home appliances in Malaysia. The list of
products being produced are as follows, colour television,
refrigerator, washing machine, dry cell battery, electric fan,
ventilation fan, rice cooker,slow cooker, blender, electric iren, gas
coocker, home shower and vacuum ¢leaner. In 1992, the total sales
revenue was RM 577 million (USS 277 million). The export business
accounted 32.1 % of the total sales and the rest from the domestic
market. These products are being produced at four (4) different sites
of factories. To increase it's production of refrigerators and washing
machines to meet the growing demand, these departments were moved to
the newly opened BANGI PLANT in June 1983.

The refrigerator department is the higgest refrigerator producer
in Malaysia. The plant is preoducing an average of 13,000 sets of
refrigerators per month for the domestic market only. This is about 51
% of the total refrigerator production in Malaysia. There are two {(2)
types of refrigerator being produced, namely the direct cool and frast
free type. There are 13 different type of models being produced. In
the manufacturing of refrigerators, 70 % of the parts are locally
produced. Currently the NATIONAL bhrand is holding 35 % of the total

refrigerator market share. (Total sales of locally made plus imported
by all brand).

To ensure a continuously supply of goed gquality refrigerators to
our consumers, it had been the policy of MELCOM as a whole, to strongly
emphasize on the development of manpower before product., MELCOM has a
TECHNICRL AGREEMENT with the parent company to ensure continuous
availability of technical backup and assistance. In producing the NON-
CFC refrigerators, the Refrigerator departiment is taking the initiative
to start the development together with the parent company and at the
same time developing the local staff's technical capabilities.

Melcom’s technical agreement with ME] iz slightly different from
Lhose between other Asian refrigerator manufacturers and their Japanese

-3-



parent companies. Given the technical capabilities of the Malaysian
company, much of the product development and testing of new CRC
refrigerator models has taken place in Malaysia, a practice that is
consistent with the goverment's policy of increasing the technical
capabilities of Malaysian firms. The development and testing of
CPC-free models will continue this practice. Melcom's refrigerator
models are distincet from those produced by MEI for the Japanese market,
and although MEI will provide considerable technical support, much of

the responsibility for the development of the CPC-free models is
Melcom's.

As part of the existing technical agreement, Matsushita Refrigeration
Company of Japan will do the following at neo cost to Melcom :-

a} Design the different refrigerator models.

b) Provide production drawing for the new models.

¢} Provide training on manufacturing, engineering and guality
control.

d} Conduct the various approval tests for each refrigerator model.

PROJECT DESCRIPTIOH

A i D U S W W Y Y T T . ——

This project is designed within the framework of the Montreal
Protocol as an international agreement to reduce ODS consumption.
Thus with the successful completion of the project, the use of CFC-12,

CFC~11 and TCE 1,1,1 will be phased out in the household refrigerator
manufacturing at Melcom Bangi FPlant.

The total prodject ¢an be classified into tuwo different phases.
The lst phase is to verify chosen CFC-free technologies for the
manufacturing of refrigerators and answer gquestion about their
reliability and manufacturability. The 2nd phase will be the mass
production of CFC~free refrigerators, during which the actual
incremental cost could he correctly verified.

Most of the incremental costs of making the conversion to CFC-free
models are related to testing the reliability of the refrigerant
circuit and the overall performance of the new models. Melcom
anticipates relatively small costs for converting to HCFC-141lbh blown
foam as the existing foaming equipment is only 3 years old and can be
used with minor modificatien. It may be necessary to purchase a
preheating oven for the door and cabinet lines. Whether this is
necessary will be verified during the trial model testing. Some
changes in ventilation egquipment will also be required. Similarly, the
costs of eliminating the use of 1,1,1 trichlorvethane in the "Plate
Water Evaporator" production step are expected to be small.

Melcom currently purchase its compressors from Matsushita
Refrigeration Industries (Singapore) Pte Ltd.}, in short (Maris).
Maris had develaped the HFC l34a compressors used in our initial
system test in 1993. Maris will manufacture these compressors for
our monitoring and limited production sets by April 1994.
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Mass production of these compressors for our refrigerator production
will start towards the end of 1995, Basically the compressor
manufacturer will conduct tests on compressor performance and
raliability only on the compressor itself. The lifetime of =z
compressor used in an appliance is not only affected by the durability
of the compressor itself, but also depends on the operating conditions
which are related to the design of the refrigeration system.

The complete refrigeration system performance and reliability
using the pew compressor must be confirmed by Meleom. The HFC 134a
compressor oil has high hygroscopicity compared with conventiocnal
refrigerant vils. Therefore a total product assurance based on actual

manufacturing process under high humidity and high ambient temperature
ig negessary.

Melcom's conversion to CFC-free refrigerator production is
already underway and some of the cost of ac¢tivities described below

have already been incurred. To aid the reader, those cost incurring
bafare January 1, 1994 are identified.

1. Phase 1 components .

Training - As part of its Costing Technical Assistance Agreement
with MEl, Melcom receives free of charge training in Malaysia and
Japan. Melcom bhears only the cost of airfare and accommodation.

MEI plans to conduct training in Japan simultaneously with training
of staff from other overseas locations.

To receive the knowledge through meetings, seminars and trainings at
both local and overseas, these activities will be carried out
throughout the project period.

a) Attending Non~CFC product development meeting in MEI {Japan)
with all Matsushita Overseas Refrigerator manufacturing
plant advisers and managers. This iz carried out twice a
year throughout the project period.

Anticipated Cost Usg 27,118.11
Incurred prior to last Jan 1994 Usgs 4,708.6%6

{See annex 2 for detailed estimated cost and schedule)

bh) Sending and receiving refrigeration system specialist to ME!
and MELCCOM for training as reguired by the project.

Anticipated Cost uss 30,086.58
Incurred prior to lst Jan 1994 Uss 16,594 35

{8ee annex 2 for detailed estimated cost and schedule)

¢} Sending and receiving production and ¢.¢ engineers and
specialist to MEI and MELCOM for training as required by
the project.
Anticipated Cost uss 64,102.36
Incurred priocr to Jan 1994 11,327.85%

{See annex ? for detailed estimated cost and schedule)
_5_



2,

Purchase and zet-up tesnting facilities in order to verify the
performance, reliability and durability of the refrigeration
system. These will be done in the factory premise with
additional monitoring at actual homes {Practical usage).

a}) Trial Testing Equipment

b)

For each new CFC~free models, Melcom must make testing
sample refrigerators to determine the correct sizing of
refrigeration system. (Compressor; Condenser; Evaporator
and Capillary tube}. This is initial testing reguirement,

The above equipment can later be used in the actual
production of NON-CFC refrigerators.

Detail :- Oty

1} Balogen Leak Detector 1 zet

2} Leak Standard 1 set

3) Vacuum Pump 1 set

4) Freon Gas R-134a 1 cylinder

5} Dryer 20 pes

6} Seal Valve {(BLV-630-2P) 20 pos

7) Seal Valve {(SCGP-400-2F} 20 pes

* Purchased : April 1993 Total Cost USS 19,660.77

e e 2. S W A S
e Y e T e " -

Testing RKoom

Currently Melcom has 2 testing rooms that capn accommodate a
maximum of 25 Units of refrigerator. However for this
project, during the peak time cof itesting, 96 sets of
refrigerator need to be tested. ARdditional testing room
capacity is needed because of the magnitude of the change to
CFC~-free refrigerators. As ncted above, Melcom currently
produces 13 refrigerator models. Past practice had been to
introduce a new model every one or two years. The

testing rooms were in more or less continuous use during
this periad but were adequate because only one or at most
two models were being intensively tezsted at a time.

In making the switch to CPC~free mgdels, Melcom plans to
convert seven models by the end of 1995, We neged to develop
a minimum of 7 models in order to meet the market demand on
the varicus range of refrigerator. 1In actual case, our
marketing section requested the same range of model by 1995
with 134a system, however due to our capability and cost
constraint we can develop only 7 models by 1995. This
reguires additional test room capascity. The alternative of
canverting one mode]l at a time so that the testing room
constraint is not reached will take too iong. At the same
time the present testing room could only be controlled at 32
C and 43 ¢, which are the standard test method. The new
testing room will be able to be controlled at 15 C and 60 €

as required by the new testing methods for reliability and
durability.




c)

d)

e}

The newly developed NON-CFC refrigerators must be tested
continuously for a minimum of 2 vears for ddurability test

Detail HE oty Price
New Testing Room 2 Unit USs 433,070.87
* Completion : November 19%3 = ==c=szzszomecoss

el e g e g

Temperature Recorder {At testing room)

Consistent with the additional of test room capacity and the
need to test more sets simultanecusly, Melcom must purchase
additional temperature recorders. The numbers of recording
points per set of refrigerator during testing is 6 points,
which means during the peak period, 96 sets of refrigerator
will require 594 testing points. Currently Mslcom has 4
recorders with the total capacity of 102 recording points.
We will purchase 15 recorders with a total capacity of 450
recording points. With this plan we will have a total
capacity of 552 recording points. We will maximize the use
of these temperature recorders.

These recorders will be used in the random sampling and
monitoring of refrigerator durability performance.

Detail T Oty Price
Hybrid recorder 15 Units US$ 80,626.18
(30 Channetl}y  zzzzzz===zsz==

mImmERAEE=ESTET

* Purchased : April 1993

Temperature Recorder ({or monitoring at home user - actual
usage monitoring)

For the above test, Melcom will select 120 customers for
monitoring at various logation in Malaysia. Only 34 out of
total customers will be selected where each customer will
have a recorder, monitoring the performance of the
refrigerator. This recorder has only 2 recording point
capability as the minimum testing requirement. The above
test is to check the reliability and durability of the
refrigerator in actual congsumer settings.

This proacedure will be the standard cycle used in the
development of future NON~CPC refrigerator.

Detail :- gt Price

¥
Hybrid recorder 34 units USE 63,124.88
{2 chanmely  zZz=zsss=ss=zs=cos

* Purchased : April 1993

SURGE PROOF {Lightning Test)

Surge Proof is the testing done to ensure the newly
developed refrigerator can withstand the high surge current
and voltage (2.0 kA @ 20 sec. & 4.4 kY @ 50 sec).

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 compressor motor is in the same casing as the
compressor, the ¢hances of current leakage is higher
compared to the present type of compressor. In order to
ensure the safety of the newly develop refrigerator, high
current and high voltage tests must be carried out.

Thizs equipment will be used t¢ ensure product reliability
and durability by random sampling.

This surge proof test will be conducted using Marco Japan
testing facilities at no cost to Melcom.

f) VIBRATION TEST

g)

h}

Vibration test is carried out to ensure the endurance of the
finished product at very severe vibration condition.

This testing will examine the fittings or the absorption
capability of the product and it's components (eg: to test

the mounting of the newly developed compressor to the
refrigerator.}

This equipment will be used to ensure product reliability
and durability by random sampling.

The vibration test anticipated earlier will be replaced by

actual transportation test so costs of vibration tester are
omitted.

Scope camera & Accessories

The Scope Camera is use for monitoring the level of the
compressor ail in the compressor. 0Qil return to the
compressor depends on the design of the refrigeration piping
system:; as such this test will determine that a good
refrigeration piping system has been designed.

This equipment will be used to ensure product durability and
reliability by random sampling.

Detail R QLy Price
Scope & Camera 1 set uss 9,448.82
* Purchagsed : December 1993 = ==s==s=zzzsmzuzzs

SSoDSoD=mDoDzmmonae

Moiszture Detector

The Moisture Detector iz 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 finally the break down of the refrigerant f£low.

This egquipment will be use for the random sampling for the

above test during the mass production for product gquality
assurance.

Detail t- Qty Price
Moisture Detector 1l set 88 39,370.08

e R R e



3.

i}

J)

Moisture & Dust Eguipment

To analyse the oil and gas for any form of impurities and
vontamination. Due to the susceptibiliiy to moisture and the
possibility of dirt contamination during handling, we need
to analyse the oil pericdically using & random sampling
method to ensure the purity of the oil.

This sampling test will be carried out even after the
introduction of NON-CFC refrigerators.

Detail HE Qty Price

Moisture and Dust 1 set Uss 78,740.16
Equipment .

P e I o i e a—
mEEaSSRmesRIDEBSWmT

Hiscellaneous Testing Meter And Facilities
The Miscellaneous testing meter and facilities is for the
construction of new testing room and the connection to the
temperature recorders.

{eg. thermocouple wire ) Price
* pPurchased : April 1993 usg 52,533.08

B e e —

Testing of CFC-free models : As part of its technical

by

agreement, MEI will test im Japan trial refrigerators produced

Melcom. Melcom is responsible for the cost of producing the

refrigerators and for freight charges buf pays no cast for the
testing. As detailed below and in Annex 2, Melcom is
requesting reimbursement for these costs only.

a)

Refrigeration system testing (Using HFC-134a) in order to
verify the above system many testing sample are required

MOCR~UPF TESTIRG - 0 set (Exrcept model Al3= 3 setsg)
To check the refrigeration {(Except model B33z 3 gets)
sizing

PERFORMANCE TESTING
To confirm the basic - 3 sets
performance is achievable

RELIABILITY & DURABILITY - 11 sets

TESTING

FIELD MONITORING - 0 SET {Except model Al3:220 sets)
{Except model B332:=100sets)

SAMPLE TO JAPAN - 3 SETS

To check and confirm by MEI

PILOT PROBUCTION - 10 SETS

Standard requirements
hefore production



PRE-PRODUCTION - 10 SETS
Standard reygunirement
before production

TOTAL 37 SETS/MODEL

{(Except model Al3 = &0 SETS)
{Except model B33 =140 SETS}

Total Cost uss 248,654.89

R e R R R e p——

b) POLYURETHANE FOARMING USING HCPC-14lb
To change to the foaming agent HCFC-14lb, the material of
parts that are in contact with the Polyurethane foam have to
be changed so that they are compatible.

Examples of such parts are, Inner Liner {Inner refrigerator
body) and cap-door sash. Currently other material are being
studied, such as the wire cords.

Based on extensive preliminary study at HMelcom and at its
components suppliers minimum modifications are reguired to
the fogaming line. Only minor modification is needed to the
foam injection equipment as this equipment is new. However
a pre-heating oven for the Polyurethane foaming process
might be reguired (See 4.e below).

What is also required in this praoject is extensive testing
and verification of the production of the polyurethane foam
using HCFC-141b . The manufacturing variables will need to
be watched out during this testing stage. Melcom's
refrigerator are different in size and shape from
refrigerator made by MEI. As such testing is required on
every models. Materials and parts are regquired in order to
carry out the testing. Local conditions such as temperature,
humidity. and different production eguipment affect the
result and musi be studied.

Total Cost Uss 77.,468.30

P e

c) ELIMINAYE THE USE OF 1,1.1 TCE

The 1,1,]1 TCE was used as a c¢leaning solvent for our
refrigerator parts (condensor oil, plate water evaporator}.
These items after cleaning were c¢oated with blue paint and
black paint by an auto dipping process. They were then
dried in an oven. These process was done through the
conveyor system. This equipment was fabricated in 1983.
With the elimination of 1,1,1 TCE tank the whole structure
was totally dismantled and a smaller oven was fabricated
for the purpose of drying.

_lﬁ_



Evaporator Coil
Melcom had decided that since Marcet {(Matsushita
Thailand} is being identified as the base for
manufacturing of evaporator c¢oil in this region, Melcom
will stop its evaporator ceil line. However Melcom is
raequired to conduct the suitability study and testing to
match to the evaporator coils made by Marcot. Cosgts
involved are the refrigeratecr sample to be made.

Total Cost 13823 19,861.290

- _—
SREDozEnEDSEREDS

Evaporator Coil Oven
Upon receiving the Marcot evaporator coil, we carry out
the wvarious joints pipes brazing and leak inspection in
water tank, follow by drying process in the oven. After
that the layer of lacqguer paint is apply to the brazing

area. It ig than dried in the oven at a temperature of
180 ¢ for 30 minutes.

Details:~
Evaporator Coil Oven

Price
uss 12.,141.73

ot " " 7
—mRTTmomTEReErs

Plate Water Evaporator

This is a pressed metal part with steel tubing attached
to it. This is part of the condenser use as 3z mean to
vapourise the defrosted water collected in the collector
pan. This part requires black painting process before
which cleaning using 1,1,1 TCE is necessary. Melcom had
decided to shift the production of this item to cutside
supplier. The supplier will be using degreasing pre-
treatment process (parco cleaner & gine phosphating}
followed by black paint dipping process.

Melcom had dismantle the 1,1,1 TCE and black paint
dipping tank, thereby omiting the usage of 1,1,1 TCE. It
was completed on 16 November 1993

Dismantled the 1,1,1 TCE uss 4,940.94
and black dipping tank Smosm=omoosmon
* Completion : Kovembher 1993

4) Production facilities

These are the actual machines or eguipment that will be used in
the mass production of CFC~free refrigerators.

a} Gas Charging Machine

This machine is uged in the production line for the charging
of refrigerant gas into the refrigerator's system.

Present machine cannot be used for the new refrigerant
because the latter is already contaminated with R-12 that is

impossible to be purged out completely (the new refrigerant

-131~



b)

<)

4}

This machine will be used 100% on the production line during
the mass production.

Detail - gty Price
Gas Charging Machine 1 set uss 173,228.35

e .
pacueg—3— R3S Jongagarsun i wilk oog

Vacuum Pump

To create a vacuum condition before refrigerant is charged
into the refrigeration system.

Present vacuum pumps are already contaminated with R-12
which cannot be purged totally from the system, so we must

purchase new sets of vacuum pumps in order to carry out the
yaguuming process.

This is an unavoldable purchase whereby the usage of these
pumps will be 100% during mass production.

Detail - Qty Price
Yacuum pumps 3% units USS 62,598,43
Note :- Base on the Master Plan schedule (ANNEX 1) thers

will be an overlapping period {(1995) when both CFC
and NON-CFC models will be produce. Our study had
showed that no change to our production conveyor
system is reguired. Currently we use a mixed
production system and the same will be applied
during this overlapping period. Only our production
planning and control has to be strengthened.

Seal valve & socket

It serves as a “ecoupling™ from the -joint between the
refrigerator pipes and the vacuum pump. Currently the total
number of these parts used in the production is 350 Units.

These present couplings are already contaminated with R-12,
so we need to replace them with new ones.

The new couplers will be used fully during mass production.

petail i gty
Seal valve & Sockets 350 pes uss 14,960.63

v e o o o e s oo i o
PP e s af g

Assembly Process Room

This room is to house the assembly process of compressor to
the refrigeration piping and to keep dryvers and joint pipes.
Muoistures is identified as the main source of problems with
HFC~134a refrigeration systems, In the Melcom~-Bangi Plant,
humidity is found to reach to a maximum of 95%. The room
will have controlled humidity features and operate at all
times during production days.

Petail :- Qty Price
Part Storage Room 1 Room Uss 39,370,408

HETSRESERESRIRES
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e} Oven for Doeor and Cabinet
{Urethane Line}

To increéase the temperature of the Refrigerator Doors and
the Cabinets to 40 C.

The present R-11 has a beoiling temperature of 23 C but the
new E-~l141lb boiling temperature is 32 €. Realizing this
condition we need to pre~heat the Doars and Cabinets to a
temperature of at least 40 C prior to Urethane charging in
order to get a good reaction time and avoid the
possibilities of dafectives.

Detail e Oty Price

Oven for Door 1 ERach uss 19,685.04
Aand Cabinet  =zm==cczzzz-c==zz

£) Ventilation system for Urethane Foam Chemical Hixzing Room.
To install ventilation system in the chemical mixing room.
This is due to the light flammability of HCFC 141b.
HCFC l41b vapour is heavier than air and tends to stay in
low places. Therefore these places will be adegquately
ventilated to prevent excessive exposure or build-up of

vapour.
Detail e Price
Ventilation system for Qty Uss 15,000,090
Urethane Foam Mixing Room 1 Each CERTRIINTTTOER
Phase 2

1} Mass Production

The incremental Cost will be calculated after the mass
production begins in 1995,

2) Next Development of new NON-CFC Refrigerator.
Cost on this subject is not included in this proposal.

-}‘3_



JUSTIFICATION FOR SELECTION OF ALTERNATIVE TECENOLOGY AND EQUIPMENT
INVESTMENT

Present ODS - CFC 12
Alternative ~ HFC 134a

Justification - HFC 134a has no ODP and is the alternative refrigerant
of choice of refrigerator manufacturers worldwide, including
Matsushita. Its use is recognized and approved by the UNEP Tachnical

Commititee on Refrigeration and Air Conditioning and the World Bank's
OORG.

Present - CFC 11

Alternative ~ HCFC l141hb

Justification - HCFC 141lb is an interim alternative to CFC 11 blown PU
foams. It has lower ODP than CF¢ 1l and can be used by Melcom with
relatively minor equipment modifications and testing.

HCFPC 141bh is alsoc the substitute chosen by Matsushita in Japan.

2 eventual fransition to other alternatives such as cyclopentane, will
be required but Melcom believes that to convert its facilities now
would be premature, particularly since little cost will be incurred in
adopting HCFC 141lb technology as an interim measure.

Present QDS -1,1,1 TCE
Alternative - water soluble oil

Justification - The convergion to a water saluble ¢il by Melcom’s parts
suppliers will eliminate the need to use chlorvinated socivents for
cleaning metal parts at Melcom. There will be minimal environmental
effects of converting to a water soluble oil as the wash effluent will
be sent to treatment facilities inspected by Department of Environment.

PROJECT COSBT

Total Project Cost
The total project cost is USS$ 1,585,791.45

This is the accumulation of Phase 1 cast.

INVESTMENT COST

Total investment cost
The total investment cost is US§ 1,585,791.45

This is the accumulation of Phase 1 cost.

~14-



OPERATIRG COST

Mot Determined
{¥No request is made here for operating costs.)

UKIT ABATEMENT COST (UAC)
Not Determined

PROPOSED OTF GHANT

The propose QTF GRANT is US§ 902,315.33 and was calculated based cn
the investment cost and multiplied by the percentage of Malaysian
ownership (56.9%)

FINANCIAL AND ECONCMIC BNALYSIS
Eccnomic internal rate of return {(ERR)

To be completed by DOE or the World Bank

Financial internal rate of return (FRR)
1o be completed by DOE or the World Bank

FIRANCIAL STATUS OF ENTERPRISE

To be completed by DOE or the World Bank

FINANCIAL PLAN

o be completed by DOE or the World Bank

~18K~



PROJECT IMPLEMENTATION

Hanagement

The Malaysian DOE will oversee the successful implementation of this
project.

Schedul e
Refer to ANNEYX 1

Procurement

To be completed by DOE or the World Bank

Disbursements

To be completed by DCE or the World Bank

Audits

To be completed by DOE or the World Bank

REQUIRED REGULATORY ACTIONS

No regulatory actions, other than routine pearmitting, are required to
implement this proiject,

Results
Direct Project Impacts

The proiect will eliminate 18.0 Tonnes of CFC-12, 80.6 Tonnes of
CPC-11 and 11.3 Tonnes of 1,1,1 TCE esach year based on 1992 production.

Indirect Project Impacts

Technology transfer from MEI to Melcom, thereby increasing the
technical capabilities of Melcom staff.

ENTERPRISE COMMITMENT
DOE has confirmed with executives of Melcom that the enterprise is

committed to undertaking the project described above that funds are
approved and available as scheduled.

u&l&—



ANNEXES

LANNEY 1 Master Plan schedule

ANNEX 2 Phaze 1 detail investment
ANNEX 3 Phase 2 detail invesiment
ANNEX 4 Summary of total investment
ANNEX 5 Tachnical Agreement

ANNEX 6 Company Brochures

Propose By,

MATSUSHITA ELECTRIC CO., (M) BHD.
(MELCOM)
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ANMEX 1
MELCOM-BANG] PLANT MELCOM.BANGI PLANT S NON CFC MASTER PLAN 03-08-93
PRESENT NED YSAGE SUBJECTS OF ACTION Y 3 ' 64 Y g 1 ; 81 E 88
[ ¥ ¥ L .
: J . :
* (FC-12 ! ¥, § OVERLAPPING WOOEL ‘ : '
CFC-32 | WFC-134a | REFRIGERATOR | 1.LPC-12 | ) ' '
COOLING msic I ; ; '
SVSTEY SCHEDULE |1 : HFC-t3da : '
2.HFC-134a ' ' Ity , .
: P E3 : :
i} TRIAL TEST : ] ; X
: £g 5 . X
i) RELIARILITY TESt ' i 1 : :
o : E/6 . :
3) DESIGNISG ' ; — ' ;
N N 871 ' :
¥) PRODUCTION FACILITIES : ‘ [ : ;
: ¥ : : i
H ¥ % r N
}OCRC-11 : ; ! :
CFC-11 | HCFC-141b | POLYURETHANE | 1. ATERIAL TESTING IN JAPAN BiSIT i ; : ;
INSULATION - ABS SHEET;ABS INJECTION SCHEDULE |1 8/18% HCFC-14]8 : : ’ |
~ POLYURETHAKE FURNING ' { , ] i I
] ) i 3 N
2.TREAL TEST IN SELCON ‘ G : ; ; !
- 15t TRIAL ! ® v ! : : E
- nd TRIAL ! * ; : : |
: ‘ ; : '
: 8H0Y : : .
Ll L EATER 2)PLATE a.TO CHANGE FROM IRHOUSE 10 : [ i , ‘
Tk SOLUBLE ©IL | TATER EVA | OUTSIDE SUPPLYER (THE SUPPLYER ' : : :
CHANGE 1. 1.1 TCE 10 VAPORIZE : : : :
otL : B APR : : :
bIEVA COIL | % TO CENTRALISE COIL WANUFACTURE : { ’ : : ]
- BY KARCOT ' : :
3 ' REGARK - B - BECINNING
‘ : § - WIBLE
‘ : E - ESD

" 0g
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ANNEX 2
£
PHASE 1 INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR 03,0879 3
VELCON-BASCT PLOXT : Tl
i I TEM PEASE | SANCTION | RECEIVE RO 1693 1904 1998 REVARK |
: N0, DATE ;
- ' . :
Sl BISCUSSION © EYALUATION - TRAINING | PMASE 4 ,
b AY ADYISOR AD NANAGERS 1 YEEX 5,089,771 YEEK 9,030,371 wEEX $,039. 37 §
{2 PERSON} (2 PERSON) {2 PERSON} |
12 TINES) {2 TES) 12 TINES) 1
: {
i
A% JAPAMESE ENGINEER 70 WALAYSIA PASE | FER' 93C1 REEK) 2,362,728 FEB9S() YEEL) | 472483
; FOR EVALUATION APR 931 FEEN) 2,362.20 {2 PERSON)
] AUG 93(1 TEER) 7,362 20 { 00T 04¢2 TEEK) 503226 | HAY 952 WEEK) | 3.232.28 ;
' SEPTO3(1 ¥EER) 9.962.20 | (1 PERSON) (1 PERSON) ;
0CT 93(1 ¥EEX) 2,362.20 O §BC) PEEKY | 477441 |
DEC 93¢ WEER) 2,162, 20 {9 FERSON) |
; (1PERSON/TRIP) i
UTUIUURRUSRSU SUNRURUS PUTUUY IUURI ISR RNUSURPIDY SUDSTRNURIIN SURURURN SUPRNUSEN USSP SUSTORRS !
: l
| € LOCAL EXGENEER TO JAPAY FOR PUASE 1 JAN' 93(2 BEEK) 3.017. 72 LAAR' 9401 WEEX) 4,518, 60 | WAR' 93¢ SEER) | 4.519.69 i
TRALN S JAN 931 YEEK) 2, 259.84 1 (7 PERSON) {2 PERSON} j
APR' 93(6 TEEX) 6. 049. 21 | ABR' 94¢} TEEQ) 9,039.31 ;
WED 03C4 YEEX) 4.533.46 [ JULY Q4(LYEER) 9,039, 37 ‘
JUNE” SI{BTEEN} 7.564. 96 | SEPT 04C1VEEK) 8,030, 77 %
JULY §301TEEK) 1. 58, §4 | (4PERSON/TRIP) !
SEPT O3CIMEEK) | 2.755.84 §
(1PERSON/TRIP) i
TOTAL {(USS$) 51, 157, 44 43,908, 45 26,240, 16 E
FEYARK :
i+ FOR MELCON STAFF 1O JAPAN 21 FOR JAPAR STAFF TO FLEON
A) DAILY ALLOYANCE FOR | PERSON IS USS 35.43 A) DAILY ALLOPANCE FOR 1 PERSON 15 USS 45 ’
B1 HOTEL ALLOYANCE FOR | PERSON IS USS 72, 8I/NIGHT B) HOTEL ALLOFANCE FOR 1 PERSON S USS 78,74
b ALR TICKET FOR 1 PERSON 1S USS 1, 181,10 €} AIR TICKET FOR | PERSON IS US$ 1.574.50
CFC0MGe

) QUTFITEING ALLOBANCE FOR | PERSON 1§ US$ 3083, 70/TRIP
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ANNEX =2

INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR

HELCOM-BANG] PLANT 93/08/43
I'TEM SANCTION N0, | RECEIVE NO 1993 1994 1995
L3114 ) DATE
PHASE 1
2) TESTING BQUIPHENT
A} TRIAL TESTING BQUIPHERT 24 15/4/93 APR' 93 19, §60. 71
B) NEW TESTING ROCH /92148 @Iy | 40
{7 IS} @ WY 93
£} TEMPERATURE BECORDER {TEST ROGM) | 21/92/1428 2074793 PR 93 80, 626, 18
(15 UNITS)
D} TEMPERATURE BECORDERMONITORING} |  21/92/1428 2074793 APR' 93 63, 124. 88
(34 UNITS)
E} SCOPE CAMERA & ACESSORIES SEPT' 93 9, 448, 82
[1 SET)
F} MOISTURE DETECTOR 1994 39.370. 08
G) MOISTURE & DUST EQUIPMENT (SEPT 04) |  78.740.1%
H) MISCELLANEQUS TESTING METER 21/52/142¢ IO 93 52,593, 08
AND FACILITIES "
TOTAL {(USS$) 658, 464. 57 Hig 110, 24

Crcin



@«

ANNEX 2
. . ; ,
PHASE | INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR  wosu
MELCON:BAYGL PLANT
: I TEM SANCTION M0, | RECEIVE NO’ 1993 ( 1994 18485
PATE | |
Il i
| | ]
| 3) a) TESTING FOR HFC-134a ! |
; ;
| NR-41384 @ § 386,93 ; C 30U | LLETR o0 ¢ 20 UNITS | 7,338.60 !
' ¥R-Al6BY @ $ 395,78 C TS| 6.T19.76| € 20 UNITS) | 7.905.60 !
| WAL @ $ 47874 FCO17 GNITS) | 9.158.58 | ¢ 20 LNITS | 9.574.80 i
| NR-BIOBDY @ S 51142 ¢ ATUNITS) | B69L M| ¢ 20 LNITS) | 10.228.40 |
| W-BIEF @ $ 706.70 C 17 ENITS) | 1201390 ¢ 20 SIS | 14.134.00
NR-BIFL @ $ 71142 ¢ 120 LNITS) | 85.370.40 | ¢ 20 UNITS)| 14,228.40
RS SPUN SO SRS DU Mg st H N
WR-BIUFH @ S 870,08 17 UNITSY| 14.791.36) ¢ 20 LNITS) | 17.401.60
SETURN SET @ § 272. 69 CO2LUNITS) | 5.726.40 | M4 UNITSY| 3.817.86
! NISCELLANEOLS TESTING 3,937, 00 L 3.937.00 ] }
i 0R CHARGES ; 3 :
| ; o ;
| | i f | | |
i - b !
| | | | |
TOTAL (USS) | 268 CXITS 150,089.83 | ¢ 154 USITS) | 8%.566.06 |
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ANNEX 2

PHASE 1 INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR  p3rem
NELCON-BANGT PLANT
ITEM D0 KO, 1993 1954 1995
3 ) TESTIKG FOR HCFC-141b
1) [SJECTION WATERIAL & 8.74 3950 X6 | 28, 405. 00
§) EXTRUSION YATERIAL € 0.87 26,000 KG | 22, 620. 00
i RCFC-141b 8 71.15 20 KG 1. 423,00
¥) CABINET & DOOR ¥,/0 FOAR
ASAK g 1165 30 UNITS | 349.50
AL3BY 8 79, 40 45 ONITS | 1.323.00
A16RY ¢ 12,01 30 UNITS 960, 30
A17BE & 32.80 30 UNITS 984. 00
A19BK 8 38,25 30 UNITS | 1.147.80
B1BADN g 71.37 30 UNITS | 2, 141,10
B20BDN 6 62,95 30 UNITS | 1. 888.50
RI18FK 2 76. 83 30 UNITS | 2.304.90
BIFH 8 8156 30 UNITS | 2 44580
830EFK g 12511 30 UAITS | 3, 753.30
BIAAFY é 93,16 45 UNITS | 4.192.20
B43AFE 2 117.63 30 UNITS 3. 528. 90
TOTAL (USS) 77, 468. 30

CFent R
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ANNEX 2

PHASE 1  INVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR 03/08/93
WELCOR-BANG! PLANT
ITEM D/0 Ko, ‘93 ' 94 ' 95 REMARK
3} ) TESTING TO OKIT 1,1, 1 TCE
i} COIL EVAPORATOR {HARCOT)
NE-32IBFH @ 396, 24 15 UNITS | 5. 943.60 |9 UNITS |3.566. 16
NR-B2SBFH @ 431.9) IS UNITS | 6,469.65 |9 UNITS |3,881.79
i) DISHANTTLE OF TCE 11 TARK
AND BLACK PAINTING TANK | 1T 4, 940. %4
TOTAL (USS) 17,354, 19 744095 CFCO4TS




AANNE X 2

wucorswo st INVESTMENT FOR DEVELOPMENT OF NON CEC REFRIGERATOR  geass

ITEM SACTION N0 | RECEIVE My | 1993 1994 1995
NI DATE
PHASE 1
4) PRODUCTION FACILITIES
2) GAS CHERGING BACHINE s | 1902835
b} VACUSH PUHP e | 659863
5 IRITS)
¢f SEAL VALVE & SOCKET R |14 950,63
1350 UNIT)
&) ASSEMBLY PROCESS ROON i WL
] NEW OVEN COIL DRYING e | 12 LTS
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm r-&l“t'-‘-‘«--M'N“nn----------l-ﬂ..ﬂnwn*wﬁhnn&mwwdw“hdmﬂdﬂﬂ.‘*..‘-ﬂbﬂ.‘*n&”m
TOTAL (USS$) 30, 295, 22

CFC17i
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MELCON-BANG] PLANT

AMNNEX 3

[NVESTMENT FOR DEVELOPMENT OF NON CFC REFRIGERATOR

03/08/93

I'TEM

SANCTION WO

RECEIVE NO
DATE

1983

1994

1995

PHASE 2
1) PRODUCTION FACILITIES

-------------------------------

P L T T R I I

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

............

------------

............

-----------

e wwm e oa

wwwwwwwww

.........

.........

wwwwwwww

19, 685. 04

...........

nnnnnnnnnn

uuuuuuuuu

nnnnnnnnn

-----------

D O Y- RO

---------------

.......

---------------

TOTAL (USS)

15, 685, 04

15, 009, 60

CFC?



ANNEX 4

MELCOM=BANG [ PLANT SUMMARY OF NON CFC REFRIGERATOR INVESTMENT 18,0193
ITEM SAHCTION NO. RECEIVED NO. -k ''94 ‘95 REMARK
PHASE 1 '
I} DISCUSSION ~ EVALUATION / TRAIHING DR b, GRE, 88 b4, 107 3

t) MEETING N JAPAN
b REFRIGERATION SYSTEM SPECIALISTS
£} PRODUCTION A8D Q€ SPECIALISTS

2

T

TESTING EQUIPHENT 458, 464.57 HE 1103
8} TRIAL TEST LQUIPEENT

B} NEX TESTING 2000
¢} TENPERATURE RECORCER(TEST ROOM}
d; TEWPERATURL RECCEDER MORITURING
¢} SURGE PRG:E TESTER (ONITTRD) ¢} SURGE PROOF TE87
{} VIBRATIUM JESTER  [CHITYED TO BE CaRRY QU
§) SCOPE CAMEAA B ACCESSORIES IR ¥ARCO JAPAH
K} WOISTURE DETECTOR
i} MOISTURE & DUST EQUIPMENT {1VipRATION TEST
jb NISCELLANROUS TESTING NETER AND T0 8F REPLACE 8Y
FACILITIES ACTUAL
. TRANSPORTATION
1) TESTING REQUIREMENT 54,811 32 96, 014. 01 TEST

a) TESTING FOR HFC 134a
by TESTING FOR BEFC-141b
o} TESTING FOR 1B B TEE

FRODUCTION FACILITIES 302 09 28
4} GAY CHARGIHG MACEIME
bl VACLUR [P

¢} SEAL VALYE A SDCXET
4} ASSEMBLY PROCESS ROGH
¢} NEW OVEN COOL DRYING

2

PHASE §

I} PRODUCTION FACILITIES
3 Q3L CLEANING & CHARGING W/CIONE!ITED) ) PURCHARE
¥) OVEN FOR DOOR AND CABINEY 18, 643 u4 CONPRESECY WITH
¢} VERTILATION SYSTEX FOR URE FOM 1%, 000. 64 4

PHASE 3

1} MASS PRODUCTION

2) NEXT NEY ¥ODEL NON-CFC DEVELOIPMENT 10TaL

TOTAL {USS%) ' 8L, 119,04 561, 41005 bi, 102, 36 1,585,191, 4§

Lre




@ Polyurethanes Dr. Mike Jefts

intemeationat Environmental
TELEFAX Aftairs Manager

Evarsiaan 45
g-‘a;?a Evarbarg
algium

T®  Mr. K. von Ritter g

Telephone (02) 758 §384
ce 1 Mr. T. Waltz Telox 28332 ICIEVE 8

Taleiax (02) 768 0854

28th February, 1994

OORG MR ’

The review follows. Pleass note that this rafer:x to the f£8an
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The componant of tha project covered in this review is concernad
with the raplacement of CFC 11 in the production of refrigerator
insulating foam by HCFC 141b.

BRCOMKENDATION

The foam component of the project i1s approved subject to the
rasolutiocn of the item on plastic liners. The refrigsrant
saction of the project should be addressed by the appropriate
ODORG reviewar, Dr. L. Ruljpers.

Tha foam~related slements of the project are well docunmentad.

8 88

HCFC 141b~based technology gives goocd insulation values and is
being adopted by Melcom's parent company. It use is recognised
as an interim sclution but it is cest effactive since the UAC of
foam~relatad items is 0.25 $/kg OD8/year of which approximately
one third may be relevant to a future zsro ODP technology.

The reviewar gives appreoval on the assumption that there will be
adequate support on the plastic liner issue from thae parent
company. Tha enterprise should continue to investigate the
applicability of zero ODP options including taking note of the
recommendations of the OORG Refrigerator and Freezer Foam Working
Group.

The requirament ror a pre~heating oven should be investigated
bafora purchase. In the reviewer's experience these have not
proven nacessary for HOFC 141b technology bacause foam to liner
adhesion is improved relative to that with CFC 11 and the slight
change in bolling point iz not significant.

LESSON FROM REPERIENCE

None.
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As maentioned above, the chosen technology has a residual ODP and
must be coneldered as a tranaition phasa solution.

BAT :

There is provision to improve ventilation to esnsure fire safety
when operating with HCFC 141b. Thare should ba training /
support from thae parent company on this issue.

COBT EFFECTIVENBES

Comnments ara covered above. The vary low UAC asscociatad with the
traneition phase {(for the foam) is noted. The enterprise is
already equipped with madern polyurethane dispensing egquipment.

OTHER

None.

GMFIT/kd/28/2/94






UNEP Technoloey and Economics Panel

To Konrad von Ritter
The WORLL BANK
USA- Washington, D.C.20433 Tt :
fax: 1- 202-477-. 2743 ,,;: o §

From Dr Lambert Kuijpers " e i
Technical University PR ;
W & S /4 Building 1 *z.:,;' e }
PO Box 513 280 ...M.. - {
NL - 5600 MB Eindhoven Gy Wy N <t et -t
tel: 31-40-47 2487 i
fax: 31- 40- 46 6627 GAYE |

Date 94.03-01

Pages 2 (including this one)

Copy Waltz

Dear Konrad,

Please find artached the review of the melcom proposal.
Regards |

page 1
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Malaysia
REVIEW OF A HFC-134a CONVERSION PROJECT

Manufacture of HFC-134a Refrigerators at Matsushita E]l Co MELCOM Bangi
Project Proposal by The World Bank, Februsry 1994 (I1)

RTU-UNWB-LX-94278 -lk
Scope
Tha projact under review covers two pnases of the conversion to HFC-134a in refrigarators at
Matsushita (MELCOM) Bangi in Malaysia, where the production {evel is 148,000 products per
annum. Emphasis in tha proposal is on the expansion of laboratory facilitiss and on the extended
testing of refrigerators, and on the supply of moisture frae componants.
The first phase is in agresment with the phasad approach recommendad by the OQORG; it aiso

fulfilis the requirement that HFC-134a tachnology assistancs will be from a manufacturer that has
commercialized the 134a product.

Recommendation

The project is supported, howevar,

this provided that the numbar of tosts proposed are reconsiderod/raducad or that adaguate
additional information on the necassity of tho tasts is given,

Relevancy and Adequacy of Information

« The proposal does give the necessary information where the supply from comprassors will
come from and what this will imply regarding tasts that need/naed not to be performed.

« Furthermors it is mentioned that tho assistanca from the compressor manufacturer is only
relatad to compressor life tasts.

s The proposai adequataly describas the technology transfer contract with the Matsushita
company, that will do design and additional testing fres of charge.

« [t is stated that technical assistancs is being carried out via a nurmber of visits of engineers to
the Matsushita company in Japan, and a number of visits of an engineer from Japan. itis
assumad that this can guarantee snough technical assistance (howevar, this type of technical
asgistance seams to be diffarent from the ones other Matsushita basad proposals).

Technicsl soundness

« With the assistance of the Matsushita company «and possibly a comprassor manufacturer- the
134a development or redasign will not ba substantiaily difterent from the usuai CFC-12
development, Of course, specific aspacts have 1o be checkad; this appiles to the comprassor
manufacturer but aiso {o the refrigerator manufacturer if specific manufacturing conditions
prevail. The proposal explicitly mentions very high humidity in manufacturing.

In principle, the proposal has a very sound charactar where it concerns reliability:

-~ design and limited testing at Matsushita

- checks of moisture/cil/design prablams via monitoring (USD 130,000)

- axtondad tasting via climate rooms plus costs for prototypes and tasting (USD 900,000)
Normal practica ~-in the case of CFC-12- has been that applisnces were extensively chacked
in a climate room (one to two models per twa year). it wauld probably imply the extended
testing of 20 samplas par model for a longer panod. Transteming this way of teasting to the
HFC-134a convarsion yields a very high need of testing positions, given the development of 7
modals in two years. it is not cantain, whether this is required,

« Of course, an extra tost facility for HFC~134a wiil be needed, cenainly if othar ambient
temperatures have to ba taken into actount,

& & & # »



+ However, given the fact that limited {esting is done at Matsushita, redesigns (probably proven)
come from the same company, extensive monitoring of all kind of effects such as moisture, oil
lavels atc. is done with new equipment (which was not commaon practice for CFC-12), it seems
logicat that the conventional reliability testing (at least the number of sampies tested) can be
reduced. This sigo bacause the model designs that wili be converted will be comparable to
aach other (ot compietaly diffarent) 10 a cartain dagree.

» Taking into account a lewer need for tasting large amounts of sampies, costs for the test
rooms, tha racorders and the prototypes/ests could be substantially reduced (a.g. by 50%j. If
MELCOM states that this wili not be possible, a description is nesded

-why all models are completeiy different from each other (design}
. ~why the amounis need {0 be so iarge, given the monitoring of ail phanomena

This would imply a reduction in the total cost (which now amounts to about USD 900,000) for
climata rooms, instrumeantation and protetypas/tasting.

it should be stated that the procedures proposed ara vary good, but may aven be
"over‘guarantesing reliability.

Lessons from experience

A project for Matsushita in Thalland (submitted in May 1583) gives a different idea of the way of
testing (compressors provided) and the costs for technical assistance. it dees not imply that the
tachnical assistance as defined in the earlier proposal is the adaquate one, the assistance and
tha testing in this proposal (which in a sensa repiacas direct technical asaistance costs) can be as

good (more exparience locally) but shouid then have the same ordar of magnituds, financiaily
spoken.,

Environmental and Safety Issues

The usa of HFC-134a is an acceptable way to reduce CFC-12 consumption,

Cost Effectiveness

Cost effectivensss cannot be discussed.

Costs for testing rooms (aquipmant) and for additional tests mainly for reliability (incl. compressor

behaviour) are extremsiy high. Reduction of the number of tests, together with good logistics,
could vield a substantial reduction,

Kuijpers, 1884 02 28







northen J Robert Speck Park

M folocom Mississauga, Onta,mm
Carada,
14Z 3C8

March 3, 1994 K

Konrad von Ritter ByFAX

The World Bank

8181 H Street, NW,

Washington, DC

20433

Ref: Malaysia Melcom Project

Dear Konrad

I have reviewed the latest proposal for converting Melcom to new
refrigeration technology. My imterest is the solvent aspects of the
refrigeration manufacturing facilities.

I note with interest that Melcom has now sub contracted the manufacture
of the plate water evaporator to an outside shop. This has resulted in

Melcorn ceasing its use of 1,1,1-trichloroethane (the previous proposal that

[ reviewed had the evaporator assembly manufactured using a water
soluble ofl followed by agqueous cleaning).

Accordingly [ have no further comments regarding Melcom's ehzmna,tion
of czone depleting sOVERTS i this project.

I do however recommend that the company that is now manufacturing the
plate water evaporators for Melcom be contacted to confirm that it is not
using 1,1,1-trichloroethane and that it is using water soluble oils. At the
same time it should be determined if the subcontractor has other uses of
ozone depleting solvents that require eliminating.

Regards,

Arthur D, FitzGerald
Directar
Environmental Projects

cc  Tom Waltz -- World Bank/OQORG






National/Panasonic
MATSUSHITA ELECTRIC CO.. (M) B,

T

From

Date

Mr. Renrad Von Ritter
Department I, East Asia Pacific
The World Bank

Washington D.C 20433, USA

'

Mr. T. Sasaki

Production Executive Director
Hatsushita Electric Co., (M} Bhd
Lot 7, Jalan P/2A

Bangi Industrial Site

43650 Kajang

Selangor Darul Ehsan

Malaysia

28th. March 1994

Copy : Mr. Ismail Ithnin

Ketua Pengarah

Jabatan Alam Sekitar

Kemanterian Sains, Teknologi Danm Alam Sekitar
Fingkat 12 &% 13, Wisma Sime Darby

Jalan Raja Laut

50662 Kuala Lumpur

Dear Sir,

v e
-

;. Justification MELCOM IMF Proposal February 16 Veraion

T T v —
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With reference to letter we received from Mr. Mark Radka on

March 18, 1994 regarding the World Bank®s OORG comments on the
above proposal.

Here we would like to justify the following points :

A)

PU Insulating Foam Component

oy wr ann ok o e o il o wte oo Al )
g3

1.

g Rt et e e e i o

Concerning the issue of incompatibility betuween HCFC-141b
alternative blowing agent and refrigerator components. MELCOM
had conducted extensive preliminary testing with its components
suppliers Toyo Plastic HMalaysia Sdn. Bhd. Cur latest extrusion
test on plastic Liner was on HMarch 10, 1994.
Test result to date show no evidence of critical problems.
MELCOM will continue to investigate the issue of incompatibility
both by continuing its dialogue with 1st Malaysia's suppliers
and by verifying research results with MEI engineers.

Dr. Jeffs suggests that the purchase of the pre-heating oven

may not be necessary due to HCFC-141b technology and slight
change in boiling point.

e

HEAL DFFICEMAIN PLANT BANGEPLANT PORT RLANG PLANT

LOT NG 3, JALAN SESIC 1592 SECTION 15 LOT 8K 7, JALAR PN LOTNG. 4573,

GHAH ALAS INEAUSTIBAL SITE BAMOAR BARL) BANGE PERGIARAN FAA LU

SO0 SHAH ALAM BANGH INOUIGTREAL SITE PANDAMARAN INDLISTHEAL SITE
SELABKIOR OARLE, EHSAN, MALAYSIA LTBEQ KAHG 42000 PORT KLANG

TEL {503 SS9 1010-3 SELANGOR DARUL EHSAN, MALAYSIA SELANGOR DARLA, EFHSAN, MALAYSIA
FAX (0 5509957 TEL K¥H) 82501004 TEL {03) 2657941 (00) 2554000
TELDX: MAKE fih 38535 FAX HKH SE58455 FAX {03} IGTEXTX

TELED MAREP MA 31615 TELEX: AL WA 0535



National/Panasonic
MATSUSHITA ELECTRIC GO, (M) BHD.

Below are the explanation on above requirement :

141b minimum boiling temperature

= 32 C

Mean ambient temp. in Bangi area :

In the wmorning 07040 = 24.0 C

In the afternocon 1300 = 31.5 cC
Temp. specification of Door Panel &
Cabinet before charging = 34 to 36 C
Actual door panel & cabinet temp.
before charging in the morning = 25 to 26 C
Urethane jig temperature specification = 40 to 45 C

for charging

From the above data, it is very clear that pre heating of door
panel & cabinet must be done hecause :~-

a) Ambient temperature in the morning is less than 141-b boiling
temperature

b} Door panel temperature before charging is below specification

¢) Although urethane jig temperature can be maintained at
42 - 45 C low temperature of panel will increase reaction
time hence result in foam void and poor adhesion between
pU foam & door panel surface.

#) Refrigeration Component

- —— s ol 7y oy e e ke e e o vy e s
[ g gl e R e

1. On Dr. Rujipers statement that why all models are completely
different foam each other {(design).
Basically MELCOM is developing two different type of refrigeration
system for the refrigerator. That is direct cool roll bond
evaporator and frost free evaporator coil cooling fan type,
a total of seven model of refrigerators.

W ———— —— - W W W WA S W W W MER WGE WAL N WL N W A Mk BB

+ + W i1 T i 2 o 4
} Refrigeration H Single Door H Twin Door H
H : del : del !
i System H Meode H Hode H
e — e e e ot o e e e o +
! Frost Free H - H 3 '
A e e e e e e W o - 7 o 4 S s e e i e +
! Direct Cool ! 3 H 1 !
W i e o e e - e v e e e s W o e +
HEAD OFFICEMAIN PUANT BAMG PLANTY FORT KEANG PLANT
!; EOT NOL 0L JALAN SESIKLE 1d2, SECTION 15 I; LOTNG. T, JALARN P22A LOTNO, 46173,
SHAH ALARM INDUSTRIAL SITE BANUOAR BAFE! BANGE PEFSHAFAN FASA LUM
AO000 BHAH ALAN BAMGI MDUSTRLAE RITE PANDAMAFAN INDUSTRIN, SITE
BELANGOR CARUL EHSAN, MALAYSIA AWEEG KALANG 42008 PORT KLANG
TEL 033 55510109 SELANGOR DARUL EFSAN, MALAYSIA SELANGOR DARUL EHSAN, MALAYSIA
FAR 23] L5067 TEL 403) 9250100-6 TEL €11} 3607941, (0G) 584968
FELEX: 3JAMICO MA 38535 FAZ (X)) B258455 FAX 103} 360G

TELEX: MAREE WA 31515 TELEX: MAKCE Ktk 38535



National/Panasonic
MATSUSHITA ELECTRIC CO., (M} BHD.

These Refrigerator with difference as follow :-

*

a) Refrigerator capacity varies from 130 litres to 430 litres

b} Cooling evaporator different sizes, Roll Bond type & Fin and
Tube evaporator difference in design & construction.

c) Compressor difference capacity due to cooling capacity &
related components matching.

d) Inner condenser length differences due to heat load capacity an
surface area of heat dissipation on cabinet.

e) Refrigeration system balance by mean of varies length &
sizes of capillary tube pressure losses,

2. Why the amount need to be zo large {climate control room,

instrumentation, proto type/testing) given the monitoring of
all phenomena.

The development flow for nen~cfec refrigerator cooling system

for Helcom by our parent company in Japan. The six madjor steps
are as follow :-

a) Study system design
cabinet heat load, condenser capacity & system volume.

k) study gas amount
Gas charging test at ambient temperature 32 ¢ & 43 ¢

<) Decided the best Capillary Tube and secondary Capillary Tube

Continuocus running performance at 32 C & 43 € with variocus
pressure drop.

d) Decided Capillary Tube
Recovery test at 32 €, RH 80% with the best capillary tube.

e} Estimate starting
I.P.D test at ambient 43 C

f) Arrange Reliability test sample

Discharge gas, motor winding, oil temperature at 38 ¢ with 4
face enclose setting.

Flash gas posgibility test & oil level checking

HEALD OFFCERNAIN PLANT CEANGE PLANY PORT KLAMEG PLANT

wtms.mw;gmas LOTMO. 7, JALAN PIZA LOT NO. 46773, o

TR AEAM NI RAMNERE, QAFR} BAXGH RAIA

A SHAESE ALASE HANGE INDLSTRANL. SITE PANCAMASAN NOUSTRRA, SITE
TRALL EFGAN, MALAYSIA 43653 08 POELT KLANG

TEL 05} SSHO1D SELAMGOR DAFAN, EHSAN, MALAYSIA SELANGOR OARLI, EHGAN, MALAYSLA

FA YN BE0196T TEL 413} B2501006 TE. (63 2697944, (03} 3604960

TELEX: MAKOC B8 355 FAX {00} 6255455 FAX %23} 3670013



National/Panasonic
MATSUSHITA ELECTRIC CO., (M) BHD.

Similarly each development step on non«cfc refrigerator must
comply with varies test items.

a) Study cooling system (mock-up sample)
Total 14 test item

b) Cooling performance testing (mock-up sample}
Total 25 test item

¢) Reliabhility test sample (monitoring fridge)
Total 15 test item

d} Pilot run (Pilet preoduction refrigerator)
Total 60 test item

Inview of the above procedure in carrying the 7 models of
non-cfc refrigerator develeopment & production in Melcom.

The need on climate rooms, instrumentation, proto types/testing

iz the basic reguirement in complying with the product quality &
reliability of non-cfe refrigerator.

We sincerely hope your kind understanding on the matter will
be highly appreciated.

Thank vou and best regards

MATSUSHITA ELEGTRIC CO., {M) BHD

e e W e o e e o v ——— " —

Y. Shimizu

Refrigerator Senior Advisor
Bangi Plant

T. Sasaki

Production Executive Director
Bangi Plant

HEAL OFFICEMAIN PLANT BANGH PLANT FORT KLANG PLANT
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