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AMENDMENT TO THE 1993 UNDP WORK PROGRAMME

UNDP’s Progress Report to the Tenth Meeting of the Executive Committee

specified several of the missions undertaken by UNDP staff and sectoral experts at
Government request during the March-May 1993 period to finalize projects for
submission to the Executive Committee.

Accordingly, the following project proposals under $500,000 are submitted for

Executive Committee approval:

1.

2.

10.

T1.

BRAZIL: Institutional Strengthening {$403,0956).

CHINA: Elimination of CFCs in cleaning operations at the Nanjing Wire Works
{$459,000).

CHINA: Efimination of CFCs in cleaning operations at the Chengdu Qianfeng
Radio Instrument Factory {$444,700).

CHINA: Strategy and action programme for the elimination of CFCs in the
manufacture of foams ($325,000}.

CHINA: Revising design standards for cold storage {$200,000}.

CHINA® Testing of vacuum insulation panels for domestic refrigerators and
freezers {$50,000).

CHINA: Implementation of the halons phaseout plan for China: current
situation, revision of national codes and education and training {$480,000).

CHINA: Implementation of the halons phasecut plan for China: transfer of
technology on alternatives to halan fire protection systems ($350,000).

ECUADOR: Training and technology dissemination {$150,000}.
INDONESIA: Institutional Strengthening ($314,730).

MALAYSIA: Elimination of CFC-12 in the manufacture of extruded polystyrene
foam sheet at Jumaya industries ($254,0001.



12.

13.

4.

15.

MALAYSIA: Automobile retrofitting demonstration project with alternates to
CFC-12 {$426,808).

MALAYSIA: National ODS Conference: 20-21 July 1983 {$40,000).
MALAYSIA: Investment project preparation ($50,000).

THAILAND: Investment project preparation {($50,000).

The detailed documentation for the above 15 project proposals has been sent

to the Fund Secretariat. Attached are the one page summaries of the various projects.

The direct project cost for the abave 15 projects amounts to $ 3,997,381. To

this must be added the standard project support cost of § 519,660, giving a total
requested addition of $ 4,517,041 to UNDP’s approved 1993 work programme.



PROJECT QUTLINE

COUNTRY : CHINA

SECTOR COVERED : Primary Sector: Solvents

SECTORAL ODS CONSUMPTION : 4311 tonnes of ODP in 1831

PROJECT TITLE : Elimination of CFCs in <Cleaning
Operationg at the Nanjing Wire Works

PROJECT DURATION : Three years

PROJECT IMPACT

LR

This project will eliminate the use
of at least 11 tonnes of 0ODP/yr,
increasing at the rate of about 10%
per vyear. The project wilil also
provide a demonstration site for
training and dissemination of the

technical know-how required to
replicate the results at 120
computer manufacturing sites
throughout China.

PROPOSED BUDGET : Us$459, 000

ITMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : National Eavironmental Protection

AGENCY Agency {(NEPA) through Ministry of

Electronic Industries {(MEI)

PROJECT DESCRIPTION

The China Country Programme addresses the rapidly growing solvent
sector by employing a strategy of sgubsectoral demonstration
projects, followed by replication. Nanjing wire works ia the third
demonstration project, £following Dandong and Dalian which were
approved din 1952, The Nanjing Wire Works represents the
computer/peripherals subsector (120 factories), and the technology
planned includes replacement of existing ODS cleaning lines with a
gemi-agqueous cleaning line for the critical circuit boards, and an
agueous cleaning line for the non-critical boards and peripherals.

Nanjing Wire Works currently uses primarily CFC-113, with some
methyl chleroform, in the manufacture of its product lines,
conguming 11t/y of ODP. The company has selected agqueous and semi-
agueous technology for its two batch cleaning lines that are to be
replaced. In addition to the eguipment to be replaced,
instrumentation will be needed to define and establish a quality
manufacturing process during startup. This procesgs definition
equipment will alsc be used by other firmg during the replication
process. Peripheral eguipment will consist of a D.I. water
generating unit and an agueous effluent monitoring system to assure
product quality requirements are retained and environmental
responsibilities are met. A subsectoral technology specific study
tour is built into the proiect in order to select the exact process
and eguipment, and to develop an adeqguate startup plan which takes
advantage of the experiences of others who have adopted this
technology, and to prepare some local experts for the training
tasks associated with the replication process.



PROJECT OUTLTKE

COUNTRY : CHINA

SECTOR COVERED : Primary Sector: Solvents

SECTCORAL ODS CONSUMPTION : 4311 tonnes of ODP in 1881

PROJECT TITLE : Elimination of CFCs in Cleaning

Operations at the Chengdu Qianfeng
Radio Instrument Factory

FROJECT DURATION : Three years

PROJECT IMPACT : This project will eliminate the use
of at least 9 tonnes of ODP/yr,
increasing at the rate of about 14%
per year. The project will also
provide a demonstration site for
training and technoclogy transfer to
an additional 180 gimilar
manufacturing sites throughout
China, which in 1991 consumed 711
tonnes/year of ODS.

PROPOSED BUDGET : UUSS$444,700

IMPLEMENTING AGENCY : UND®

NATIONAL COORDINATING : National Environmental Protection
AGENCY Agency (NEPA} through Ministry of

Electronic Industries (MET)

PROJECT DESCRIPTION

The China Country Programme employs a strategy of subsectoral
demonstration projects, followed by replication in order to phase
out ODS in the rapidly growing solvent sector by employing . The
Chengdu factory is the fourth demonstration project. It represents
the sector associated with the manufacture o©of electronic
ingtrumentation {180 firms, 20% of the ODS8 consumption), and the
technology planned includes replacement of existing ODS cleaning
lines with a sgemi-agqueous ¢leaning line for the ¢ritical, high
reliability, high frequency circuit boards, and an agqueous cleaning
line for the non-critical boards and peripherals.

Chengdu Qlanfeng Radio Instrument Factory currently uses primarily
CFC-113, with some methyl chloroform, in the manufacture of its
product lines, consuming 8t/y cf ODP. The company has selected the
use of aqueous and semi-agueous technology for its two batch
cleaning lines that are toc be replaced. In addition to the
egquipment tc be replaced, instrumentation will be needed to define
and establish a high reliability, guality manufacturing process.
This process definition egquipment will also be used by other firms
during the replication process. Peripheral equipment will consist
of a D.I. water generating unit and an assembly process agueous
effluent monitoring system to assure product quality requirements
are retained and environmental responsibilities are met. The
factory will absorb the costs of new piping and transformer needs,
as well as piping modifications, and some training expenses



“D

associated with startup and the replication process. A subsectoral
technology apecific study tour is built into the project in order
to gelect the exact process and equipment, and to develop an
adequate startup plan which takes advantage of the experiences of
others who have adopted this technology, and to prepare scome local

experts for the training tasks associated with the replication
process.



PROJECT OUTLINE

COUNTRY : CHINA

SECTOR COVERED : Primary Sector: Fcamed Plastics
SECTORAL ODS CONSUMPTION 17,77% tong ODP in 1991

PROJECT TITLE : Strategy and Action Programme for

the Elimination of CFCs in the
Manufacture of Foams

PROJECT DURATION : One Year

PROJECT IMBACT Preparation of a detailed action and
monitoring plan for the elimination
of the use of CFCs in foams (all
categories). This action plan is a
necessary  precondition for an
orderly, cost-effective phaseout

aw

PROPOSED BUDGET : UB%325,000

IMPLEMENTING AGENCY : UNDP

NATICONAL COORDINATING : National Environmental Protection
AGENCY Agency (NEPA) through Ministry of

Light Industry (MLI)

PROJECT DESCRIPTION

MLI is leading a coalition of ministries in the implementation of
the phaseout of CFCs in foams in China. The foams sector is the
largest user of ODS (36.8%) with the highest ODP (29.4%).

0DS phaseout technologies are evolving at a fast pace, and Chinese
industry is currently somewhat lagging in knowledge of the newest
developments. In addition, the government possesses ingufficient
knowledge about the current situation in this industry, e.g. amount
of facilities, equipment used, applications, etc.

This project will update knowledge in both areas and ensure updated
information in the future is maintained. In addition, the industry
will be made aware of the need to phasecut CFCs in greater depth
than has been acheived thus far. Thus the conditions will be met
for the preparation of a detailed action plan for an orderly, fast
and cost-effective phaseout of the use of CFCs in the foam industry
in China.

Since the acquisition of thege data and the formulation of such a
plan will require a substantial amount of time, a separate plan for
accelerated phaseout will be submitted for selected companies that
have sufficient data and technical background to participate in
such a program.



PROJECT OUTLINE

COUNTRY : CEINA

SECTOR COVERED : Foamed Plasticg: Refrigeration/AC

SECTORAL ODS CONSUMPTION : 17,773 tong ODP

PROJECT TITLE : Revising design standards for cold
storage.

PROJECT DURATION : 2 years

PROJECT IMPACT : Ingtitutional proiect; the project
is a precondition for a successful
implementation of Ons-free
technelogy in cold storage.

PROPOSED BUDGET : Us$200, 000

IMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : National Environmental Protection

AGENCY Agency (NEPA) through Ministry of

Internal Trade {MIT)

PROJECT DESCRIPTIOHN

The implementation of O0DS-free technology in ¢old storage
facilities reguires changes of both storage roome and the
refrigeration machinery.

The purpose of the project is to revise the existing standards
after collection of information on standard setting in other

countries, and reviewing the available ODS-free technoclogy for the
sector.

The standard setting includes measurements on existing and
prototype cold storages in order to ensure that they will be
applicable to Chinese conditions. It will include energy standards
as well as provisions on allowed (or disallowed) ODS-content.

A number of ministries and institutions will be involved in the
formulation and review of revised standards. The resultg of thig

project therefore require review and concurrence from these
institutions

The project will consist of the following phases:

Survey on existing cold storage facilities.

Collection and review of standards from other countries.
Drafting of revised standards for CS8 in China.

Carry out of measurements to evaluate the gtandards.
amending the standards and subsequent review by relevant
institutions.

Publishing and dissemination of standards codes.

. Reporting.
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PROJECT OUTLINE

COUNTRY : CHINA
SECTOR COVERED : Foamed Plastics
SECTORAL ODS CONSUMPTION : 17,773 tons QDP

PROJECT TITLE

L)

Testing of vacuum insulation panels
for domestic refrigerators  and
freezers

PROJECT DURATION : One year

PROJECT IMPACT The project will contribute to the
development of a very promising
technology which will have the
potentiocal of eliminating the usge of
CFCs and HCFCs,

£

PROPCGSED BUDGET : US$50, 000

IMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : National Environmental Protection
AGENCY Agency (NEPA) through Ministry of

Machinery Industry (MMI)

PROJECT DESCRIPTION

A number of research institutes all over the world are developing
insulation panels for domestic refrigerators and freezers, using
vacuum technology as a partial replacement of plastic foams. The
panels seem promising with regard to the reduction of the use of
ons and with regard to the energy consumption f£rom domestic
refrigeration.

The Guangzhou Electric Apparatus Research Institute (GEARI) has
developed a new type of vacuum insulation panel. In order to
assess the feasibility of the panels, a number of tests of the
ingulation capability have to be carried out.

The main obijective of the project is to carry out a number of
physical and chemical measurements on vacuum panels that have been
developed by GEARI.

The project will include comparison of the performance of these
panels with other, similar, panels. Furthermore, the project will
include considerations of the applicability to the existing design
and production processes for refrigerators in China.

The project will be completed in the following phases:

Collection of information on testing standards
Testing of panels

Evaluation of test results and conclusions

. Reporting
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PROJECT QUTLINE

COUNTRY : CHINA
SECTOR COVERED : Primary Sector: Halon
SECTORAL 0DS CONSUMPTION : Halon 1211: 4.000 Tons/year
Halon 1301: 50 Tons/year
PROJECT TITLE : Implementation of the Halon Phase-
out Plan for China: Transfer of

Technology on Alternatives to Halon
Fire Protection Systems

PROJECT DURATION : Three years

PROJECT IMPACT : No direct impact on ODS8 (relevant
for the phase out of 12.500 tons
QDP) Project will establish which
technologies are acceptable for
various applications in China and
allow sgtandards, quidelineg, and
specifications to be rapidly spread
across all regions,

PROPOSED BUDGET : UsSs350, 000

IMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : National Environmental Protection
AGENCY Agency (NEPA) through Ministry of

Public Security

PROJECT DESCRIPTION

To achieve the goals set in the Chinese phase out plan for halons
and to ensure full implementation throughout the country, the
following activities are required:

In order tc utilize alternative fire protection systems presently
operating in a number of countries for replacement of halong and to
examine their performance and capability against a number of
typical applicaticns in China, prototypes of such systems will be
installed and tested at Tianjin Fire Research Institute.

The following systemgs will be covered by this project: Fast
Response Sprinkler 8Systems, Low Pressure C02 Fire Extinguishing
System, Nitrogen/Argon Fire Extinguishing Systems and Fine Water
Mist Systems. The necessary education and training will be carried
out through national and regicnal seminars and training courses.

In order to establish the necessary technical conditiocons for the
trangfer of technology <c<overing alternatives tc¢ halon fire
extinguighing systems, the project’s main geal is to evaluate a
number of alternatives to fixed halon fire extinguishing systems
and their performance against typical uses for halon fire
extinguishing system in China. The Tianjin Fire Research Institute
will establish four working groups, each consisting of four to six
persons and responsible for one of the the following types of
systems:



* Fast response sprinkler and circulating on-cff systems
{control valvej.

* Water spray systems

* Low pressure CO2 fire extinguishing systems

* Mixed gases (N2, C02, Ar) systems

Those systemg are currently used instead of halon systems for
protection of typical areas such as control rooms, computer rooms,
stand-by generatoy rooms, engine and machinery roomg, storage of
flammable liguids, etc.

The project will be carried out by the Tianjin Fire Research
Institutre. The Institute is the main testing centre for fire
extinguishing systems and has considerable experience in this
field. 'The various gystems identified for this project will be
imported and installed in the fire test hall belonging to the
Institute.

Tests will be carried ocut on each of these systems in order to
obtain necessary information to understand and use existing
standards and installation rules. If necessary, modifications will
be made to meet Chinese conditions.



PROQJECT OUTLINE

COUNTRY : Ecuador

SECTOR COVERED : Several

SECTORAL ODS CONSUMPTION : E70 Tonsg {1992 estimate)

PROJECT TITLE : Training and Technology
Dissemination

CURATION : One Year

PROJECT IMPACT : Improve the ability and capacity of

MICIP to provide technical assis-
tance to enterprises interested in
participating in the Government’s
programme to phaseout ODS.

PROPOSED BUDGET : Us$150, 000
IMPLEMENTING AGENCY H UNDP
NATIONAL COCORDINATING : Ministry of Industries

PROJECT DESCRIPTION

The first phase o¢f the training and technology dissemination
programme titled "CFC Refrigerant Conversion and Material Handling
Training Programme" was approved at the February 1992 Sixth Meeting
of the Executive Committee with a budget of $100,000. Activities
are underway and will be completed shortly. This is the proposed
expansion of the approved programme to cover all sectors, with an
additional budget reqguest of $150,000.

The main objective of this project would be to organize training
activities for MPPU’'s staff, for members of other public entities
interested in elimination of ODS such as the Ministry of Health and
local municipalities, for representatives of ODS-using industries
and to contribute to general public awareness.

Training activities would consist of a series of conferences,
seminars and workshops to be held in the three main cities (Quito,
Guayaquil, and Cuenca) where most industries using ODS are located.
International experts would assist local experts in dealing with
technical aspects of the ODS phasecut progranmme. The organization
of these events would be contracted out to experienced local
private firms. The programme would be supplemented with the
preparation of printed material, and with films and wvideos. It has
been envisaged that the entire process of design, production and
implementation of the program would be completed in about one year.

The result of this project would be to improve the ability and
capacity of MICIP to provide technical assistance to enterprises

interested in participating in the Government’s O0DS phaseout
programme .



PROJECT OUTLINE

COUNTRY : Malaysia

SECTOR COVERED : Foamed Plastics

SECTORAL 0ODS CONSUMPTION : 722 Tons ODS in 1891

PROJECT TITLE : Elimination of CFC-12 in the

Manufacture of Extruded Polystyrene
Foam Sheet at Jumaya Industries

PROJECT DURATICN : 18 Months

PROJECT IMPACT : 150 Tons CFC-12 per year, bassed on
18381 consumption

PROPOSED BUDGET : Us$254, 000

IMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : Malaysia Department of Environment
{DOE)

PROJECT DESCRIPTTION

Jumaya Industries SDN BHD ("Jumaya") is one of Malaysia‘’s three
manufacturers of extruded polystyrene foam sheet (EPS). Its
products are aimed at the food service market. The company is a
private sector enterprise.

CFC-12 was until recently used in the production process. Under
this project, Jumaya will eliminate CFCs in this process through
replacement by initially liquified petroleum gas (LPG), followed--
as soon as locally available--butane, resulting in an annual
reduction of 150 tons 0ODS, based on 1951 consumption. The project
contains safety features to address the hazards generated by the
uge of a flammable substance.

The company expects no gignificant change in the incremental
operating costs. LPG--an interim solution until butane will be
available-- would theoretically lead to significant savings, but
causes process, quality and yield problems that negate the effect
of the lower material costs. A price for butane could not be
established as this product is currently not offered in Malaysia.
Based on the international market price (about USD 1.50/kg}, no or
insignificant incremental operational costs are expected.



PROJECT OUTLINE

COUNTRY ; Malaysia

SECTOR COVERED : Automobile (Retrofitting)
SECTORAL ODS CONSUMPTION : 1,071 MT

PRCJIJECT TITLE : Automobile Retrofitting

Demonstration Project with
Alternates to CFC-12
DURATION : Two Years
PROJECT TIMPACT : a}l ODS Phase-out: 198.50 XG
during Pilot Project
b} Expected CDS Phase-out after
Pilot Project (1995-2000):
939MT (CFC-12 Bank in 1995)

PROPOSED BUDGET : Uss427,000
IMPLEMENTING AGENCY : UNDP
NATICNAL COORDINATING 1 Malaysia National Steering

Committee for Montreal Erotocol

PROJECT DESCRIPTION

Malaysia Naticnal Steering Committee for the Montreal Protocol
has taken the initiative to submit this project to assist
motorists in Malaysia in coping with the phase out of CFC12,
used in most of the 2 million cars now in service., Projections
of the available CFC12 from the planned recycle bank shows a
highly probable need to retrofit some of the country’s
automobiles beginning in 1897. Car owners with relatively new
cars will have to decide in 1996 on the path forward for their
vehicles, and will need some guidance from the industry and from
the government on the options they have available to them.
Mechanics in the auto repair industry will not be equipped to
answer the consumers gquestions or needs if they themselves are
not trained to handle the technology options. This project is
designed toc prepare for these in-country needs by:

a demonstration of HFC 134A, and blends, retrofit
technologies in Malaysian mobile air conditioning service.
200 cars will be retrofitted - 150 with HFC1342A, and 50 with
a blend of HFC152a / HCFC22 /HCFC124 - from the government
and the private sector.

development of an initial group of 50 mechanics to become
acore of trainers, leading to a goal of 2000 trained and
certified technicians.

establighment of 3 facilities in separate locations across
Malaysia, which will be eguipped with the necessary system
and hardware to carry out the retrofit training.

These activities are planned for completion by mid-1%%5, with
follow up activities to be established at that time. Policy
details such as incentives, subsidies, etc, and any further
project actions will be determined at that time, after the
demongtration project results have been evaluated.



PROJECT OQUTLINE

COUNTRY : Malaysia

SECTORS COVERED : All sectors

NATIONAL ODS CONSUMPTION : 4,194 metric tonnes in 1991
PROJECT TITLE : National ODS Conference

DURATION : : 20-21 July 1983

PROJECT IMPACT : To bring 400 representatives from

small and mid-sized, industries up-
to-date on Malaysias national ODS
phaseout programme and facilitate
project preparation.

PROPOSED BUDGET : Uss$40, 000

TMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : Department of Environment, Ministry

AGENCY of Science, Technology and
Environment

PROJECT DESCRIPTTION

ODS consumption in Malaysia has increased significantly over the
last few years. National ODS consumption in 1991 of 4,194 tonnes
is distributed as follows: refrigeration/AC (56.3%), solvent
cleaning (26.5%), foams (7.7%}), aerosols (4.8%}, halons (fire
extinguishing) (4.7%) 4,194 tonnes

Given the critical role of the numerous small and mid-sized ODS-
using companies in Malaysia, the Government has organized a
National ODS Conference that will be held during 20-21 July 1993
in Kuala Lumpur. 400 representatives from small and mid-size
companies will participate in the Conference which will be
jointly organized by the Government and the Federation of
Malaysian Manufacturers (FMM). The agenda for the Workshop has
been finalized and is attached. The objective ig to inform these
participants of Malaysia’s National ODS phaseout strategy and to
specify in detail the options available sector by sector. The
400 participants would come down from the following sectors:
refrigeration (25%), MAC (25%), solvents (25%), halons (5%) and
aercsols, foams, suppliers, government officials, etc. (20%).

The lecturers for the National Conference will be provided free
of charge by suppliers of ODS and ODS-replacement technologies.

Each participant would be charged a fee of RM$150 {(around US$60)
to attend the Conference which would provide revenue of
RMS$60,000. The total costs for the National Conference are
estimated at REM$160,000 which includes hotel rental,
organizational fees, telecommunications charges, secretarial fees
and publicity for the Conference which amounts to a cost of
RM$5400 per participant.

The Government requests Executive Committee approval to meet the
remaining costs of the Conference, namely RM$100,000 which
amounts to US$40,000.



PROJECT OUTLINE

COUNTRY : Malaysia

SECTORS COVERED : Foams, Halons and Refrigeration
Sectors

NATIONAL ODS CONSUMPTION : 10,044 metric tonnes in 1991

PROJECT TITLE : Project preparation assistance

DURATION : Six Months

PROJECT IMPACT : Preparation of technical

agsgistance, demonstration and
investment projects in the foams,
halons and refrigeration sectors.

PROPOSED BUDGET 4 US$50,000
IMPLEMENTING AGENCY : UNDP
NATIONAL COORDINATING : Department of Industrial Works,

Ministry of Industry

PROJECT DESCRIPTION

OD8 consumption in Thailand has increased rapidly over the recent
past due to the rapid expansion of the national economy which has
resulted in higher demand for ODS-containing products.

Thailand’'s ODS 1%%1 ODS consumption by sector has been estimated
ag follows:

a) Solvent Cleaning 4,318 tonnes {43%)
b) Refrigeration/AC 3,314 tonnes (33%)
¢) Foams 1,507 tonnes {15%)
d) Halons (fire extinguishing) 603 tonnes { 6%)
c) Aerosols 301 tonnes {( 3%)

10,044 tonnes

The Government has already identified several projects in the
golvents sector and several investment project proposals have
been submitted or are in the process of being submitted through
the World Bank to the Executive Committee for approval.

In a meeting in Bangkck with UNDP technical officials on 5 April
1833, the Director, Planning Division, Department of Industrial
Works, requested UNDF's assistance in the formulation of
technical assistance, demonstration and investment projects in
the foams, halons and refrigeration gectors to implement ongoing
activities in the Solvents.

The funds requested will be utilized for the recruitment of
international and national consultants for the preparation of
project propesals in these three sectors. The finalized projects
should be ready for submission to the Executive Committee for
approval at its Eleventh and Twelfth Mesetings.



PROJECT OUTLINE

COUNTRY : Thailand

SECTORS COVERED : Foamg, Halons and Refrigeration
Sectors

NATIONAL ODE& CONSUMPTION : 10,044 metric tonnes in 1991

PROJECT TITLE : Project preparation assistance

DURATION : Six Months

PROJECT IMPACT : Preparation of technical

agsigtance, demonstration and
investment projects in the foams,
halons and refrigeration sectors.

PROPOSED BUDGET : US850, 000

IMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING Department of Industrial Works,
Ministry of Industry

(X3

PREOJECT DESCRIPTION

ODS consumption in Thailand has increased rapidly over the recent
past due to the rapid expansion of the national economy which has
resulted in higher demand for ODS-containing products.

Thailand’'s ODS 1891 ODS consumption by sector has been estimated
ag follows:

a) Solvent Cleaning 4,318 tonnes (43%)
b} Refrigeration/AC 3,314 tonnes (33%)
<) Foams 1,507 tonnes {15%)
dj Halons {(fire extinguishing) 603 tonnes { 6%)
c) Aerosols 301 tonneg { 3%)

10,044 tonnes

The Government has already identified several projects in the
solvents sector and several investment project proposals have
been submitted or are in the process of being submitted through
the World Bank to the Executive Committee for approval.

In a meeting in Bangkok with UNDP technical cfficials on 5 April
1993, the Director, Planning Division, Department of Industrial
Works, requested UNDP’s assistance in the formulation of
vechnical assistance, demonstration and investment projects in
the foams, halons and refrigeration sectors to implement ongoing
activities in the Solvents.

The funds requested will be utilized for the recruitment of
international and national consultants for the preparation of
project proposalg in these three sectors. The finalized projects
should be ready for submission to the Executive Committee for
approval at its Eleventh and Twelfth Meetings.



PRUOJELY COVER SHEEY

COUNTRY = BRAZIL

PROJECT TITLE: Institutional

Strengthening
Support for thse
Implementat jon

of the Montreal
Protocol

GNP/CAPITA IN USS 3 2,806 (19?27
IMPLEMENTING AGENCY: UMNDP

NATIONAL COORDINATING AGENCY:S Executl ive
Secretariat of
Interministerizl
Graoup of Ozone

PROJECT DURATIONC 3 uears

DESCRIPYION:

The Industrini Policw Secretariat - BPY of
the Ministry of Industry, Cowmasrce and Touricm -

MICTY s the Exacutiwve Secretariat of the
Interministerial Techanical Group of Gzone —- GTO.
The GTO is responsible For establishing
strategies and coordinat ing the implementat ion

of the HMontreal Protocol obivtives in Brazil.
The SFPY was recentluy creoated by government. Its
infrastrycture Is presently very limited.

The proiecii intends to P BProve thesw
infrastructure and praovide bGetter condif ions for
the Executive Secretariat to carru ok its

functions .

CONTEXT
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Brazil is e of the swignator iey ot the
UJienna Convention for the Protectian of the
Ozone Lauer, and of the Montreal Protocal on
Substances that Deplete the Orone Layer.

In W af ity commitment Tt these
Convent ions, an Interminister il fTechnical
Group of Ozonw - GT0 WA created tiy the

Government , in  (OQcoctober 84, 1994 to establish
strategies and caprdinate the implementation of
the Montreal Frotaocnl obiect iven. The
Industrial Paticy Secretariat (BP1Y is +the
Execut ive Secretariat of the GY0.

Brazil i1s B produter and consumer of OorZone
deplet ing substances ( OB 3. In 1989, total GDS
consumpt ion was ezt imated at 1€.06008 tons.

Domest 1 ¢ demarsd [N EYTYTrS LY. by internal
productioan and impoarts. The domest ic market is
domitiated by Dullant, flocchset and Dow Chamionl s,

The end—uses of 0ODSs CFC and HCFLC in Brazil
aret

“ @mir caonditioning and refrigération
CA47%2

~- foaming agent (48X)

- wolvent cleaning (77X}

- perosols (14X}

-~ gthers (SX}

Hethul Chloroform i used inF

~ golvent (92%)

~ aerosols, adhesives and coatinags (8X)
- pthers {(3%)

Carbon tetrachlor ide groguced 1Tocaily is
entirely used as & raw material for OFCs and
aother intermediate goods.

The activities of the GTG Exgcut ive
Secretariat have been adressed tos

- {IP8s producers —~ fwo chemical plants that
proaduces apraoximately 24 200 touns per gear .

-  (DSs consumers {air conditioning and
refrigeration industryl}.

~ Industries that uses ODSs as raw materinl.

~ Haintenancse and technical ansistRANLe
SEFVIGES .

-~ Cotttumers in general.



PROAJMECT JUSTIFICATION

Brazil signed the Hontreal Protocol 1o Marech
19, 1998 and ratified its adiustments in 1991,
The GTO wae created in October., 19945 to
implement the Montreal Protocal.

At thiis time the Yndustry and Trade
Department frowm Ministry of Economu Finance and
Planning was indigated AG its Execut ive
Secretariat. Presentliy the Executive Secrefariat
ts the Industrial Pglicy Secretariat - SPFI part

af the Hinistry of Industry Cosmerce and
Tour ism,.

The GTO has been meeting periodically since
it was created and jts main results are?

— Mationnl diagnost ic of the produactlon

e consumpt i on of the crone deplet ing
substantes (up dating the IBAHA and EPA"s flrst
mork ).

-~ Elaboration of the procsdures to the
projects approval.

- Elaboration of the guidelines for
previocous consult.

- Send tao World Bzank the previous
consuits.

Despite these results and the group efforts
o implement the Hontresl Protocol according o

the terms af the agreement the Executive
Secretar iat and I8aMA activities have been
limited becausy of the lack of equipments and
fuull time professcionals dgedicated e the
subiect .

Th& present Brazil s economic situation and
the laock of Governmental furids make remnte the
possibility for GYTH s Execut ive Secretariat to
improve ite situation. For these FERBONES the
decision was made Lo resguest the support of the
Multilateral Fund.

OB JECTIVES
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- Birengthiening the Executive Secretariat of
GT0D by means of providing required resourcesn to
implement and coordinate projects and programs
to reduce ar eliminate production, consumption
and control of the ozone layer deslet ing
substances.,

QUTPUTS

- Promot ing the consciousness in Government .
industry and the public i general to the
destructive effects af the subgstances
controlled by the Montreal Protoool to the orons
layer, by MRS of BEMTRr RS, lectures wsnd
attivities of information and training.

- Establish the 1ink between Governnent ,
industry and the scienti1fic and techaolaogical
comunity, intending to discuss and to evaluate
the Moantreal Protocol iesplementation.

~ Promote the implementation of the HMontreul
Protocol objectives.

-~ Greate a HNational Data Bank on  ozane
deplet ing chemicals.

-  Provide the QOzone BSecretartat with
infarmat ion from the data bank about the orone
deplet ing chewmicals as was stablished in the

Hontreal fFrptogol.

- Aeasist iadustry, universities and resesxrch
centers by mesans of specifie inftormat ion,
studies and hneeds identification and wags of
technical coeseration amdng them.

- Doncentrate scientiflc and technological
information in the subject.

- Grecify the procedures to the proajects
applications to be supported by the Multilateral
Fund.

- Promot e the une, development aad
imgplementat ian of alternative and environmentsal
secyres technolougice.

B3



— Prowvide the necessary oryanization to have
8razil’s Countryu Programme cvompleted and
presented by the XJ EXCOM Meeting.

INFUTS

Brazilian Government inputs

- The Execut ive Secretariat of 670 vperate
in the Industrial Policy Secretariat offices and
ueaes its presently infrastructure.

Mult i tateral Fund inputs

~ Although having installations, personneld
and equipment they are nut adequate to atiend
efficiently all the activities originated by the
Montrenl Protoconl implementation.

T ndegquute thene infrastructure the needs
ares
Personned
@i coordinator

&4 enginesr or equivalent (Fluent in English)
O2 secretacies

Egquipment

Costs
(USs?
~ micrecomputer {486 DX
IBMH= SVGaA) e 4 P00
— laser printer 24 2 o000
- impmct serinl printer
{(Epsornr LG L176)> &4 7ee
- moden a2 dee
- mouyse L3 5e
- laptap 38s& G4 1 009

- "datan show” L5 A4 i 69



& WCE me e T

- softwaress 2 308
-~ fax machineg B b1
- desk photocopy machine 82 6 A0S
— aver head progector @2 g2
TGTAL 18 4%e
YEARLY CO8YSs
{US%)
TOYTAL
Balaries
coordinator (€% 38 S0
engingers (@12 24 600
secretarices (@2) 12 900
wesriy total &5 OO
Hiscelaneous
Pubiicity 19 S0
OFFfice Haterial Z 899
Mail and telepbone calls 4 090
Equipment Maintenance 2 Bt
Contracting Services {Znd and 3rd gears) 3¢ 006
lL.ocal ¥Travel 12 Gae
yearly total 5¢ O0Pe
FIXED COSTS
Fauipment i8 45¢

&
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ist yemar total
entd urar total
3rd gear total .
Sub-total
cont ingency (19X}
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114
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PROJECT PROPOSAL

Project Title

Institutional Strengthening of the Qzone Layer Protection and
Ozone Depleting Substances (ODS] Phaseowt Unit

Coumry INDONESIA

National Coordinatng/

Executing Agency : Siate Ministry for Environment
Implementing Agency : UNDP

GNP/ Capita $500

Proposed Total Budget : USs 314,780

1. BACKGROUND

2.

Consumption of Controlled Substances

The State Ministry for Environment {SME} is about to set up the Ozone Layer
Protection and czone depleting substances Unit solely devoted to the phaseout of the
czone depleting substances (ODSsi's consumption. ODSs sre widely used in
indonesia’s industry as reflected by the current consumption, which is now
approaching 4,000 tonnes {1382 figurel.

Indonesia’s calculated weighted consumption of CFCs and Halon in 1930 was
%,051.94 tonnes which amounted to a per capita consumption of 0.027 kg. Out of
these, 2,387.81 of CFC-12 was consumed, followed by 1,084,652 and 1,182.27 of
CFC-11 and other CFC, respectively {Further data see Appendix 1}.

Consumption of Controlled Substances by Sector

QDS usage by ingustriat sectors in 1982 showed that the refrigerant and
airconditioning industry was the largest user accounting for 83.22 % of the total. The
other users were the foam {7.86%), aerosols {19.42%) and hatons {4.42 %} industries,
Methyl Bromide alone accounted for 5.08 % of the total.

OBJECTIVES

Long Term Objective

The operational objective of Institutional Strengthening is to monitor provision of
financial assistance and technical assistance to the Government to carry out the
projects in accordance with the recommended ODS phaseout strategy and action plan
in Indonesia’s Country Programme {CPL



The overall objective is to assist the State Ministry tor Environment (SME] and related
institution to ettectively ang efficiently phaseout ODS through the adoption of policy,
technological and monitoning measures i compliance with the provisions of the
fontreal Protocal.

b Short Term Objective

1. 10 se1 up the Ozone Laver Frowection Unit;

2. 10 strengthen implementation capacity within SME to lacilitate expeditious
implementation of the projects 1o reduce ODS;

3. to provide a national institutional mechanism for coordinating national and
imternational efforts for the protection of the ozone layer;

4. to assist the faciories in developing and implementing the ODSs phaseout
activities;

5. 1 plan and affect the reduction and contro! of import/export of ODS;

8. 1o improve data collecting system for better monitpring of the consumption of

controlled substances, and for providing the industry with the fates:
development of the non-00Ss technology,

7. to recommend policy and legisiation to the National Committee on the
implementation of the Montreal Protocol;

8. 10 exchange experiences in impiementing the phaseout activities with other
national and international organizations;

o, 1 esiablish an exchange for the dissemination of information and to promote
activities for ODS phaseout;

10, to audit and monitor the implementation of DS phaseout projects; and

i1. to administer the Application Permit {AP} System for ODS usage control.

12. 10 increase public awareness on the issuss of the 0DSs.

SCOPE OF THE PROJECT

The scope of the Institutional Strengthening Project is to provide the nacessary poligy direction,
data collection and evaluation, public awareness and financia! monitoring controt needed for
implementation of the Country Programme,

The project will have a country wide impact. Due 1o the national policy of desentralisation,

factories were gstablished in most major cities over the country. This fact makes the effort of
the unit more difficult.

Economic growth has also brought with it 2 high tnvolvement in construction. A large number
of large air-conditioning units (chillers} were instalted at} over the country, Furthermore, demand
for cars equipped with air-condioners has alse drastically ingreased, which results directly in
the increase of mobide ar- conditioner repair shops.

The detailed projects for ODS phaseout has been developed on the basis of the key
recommendation made in Indonesia” Country Programme {CP}, These proposed project activities
will provide the Indonesian Government with financial and technical resources 1o carry put the
implementation of ODS reduction projects.



SUSTIFICATION
in recent years, Indonesia’s consumption of controlled substances has ingreased with high pace
due 1o the rapid expansion of 1S national ecofiomy. With high purchasing power, the demand

for products produced with or containing controlied substances has drastically raisen.

The consumption of the controlled subsiances by sector (in 1992} is as follows

Refrigeration {domestic and commerciall ’ 698.5 tonnes
Air Conditioning 1728.4 tonnes
Foam Blowing 301.8 tonnes
Fire Extinguishing/Halon 169.6 1onnes
Aerosols 74% .4 tonnes
Methyl Bromide 185.1 wonnes

Salvent Cleaning

TOTAL 3838.8 tonnes

Thus, an effectve plan to reduce the consumption of ODSs must comprise two major
componants; one is 1o curb down the new demand for ODSs, and another is to assist existing
factories 10 convert thair faciives to use alternative technologies.

SME is the national centre for coordinating, monitoring and implementing all MP activities
including QDS phaseout project under the CP. However, SME has a limitation on its ability to
speedily and effectively implement as well as monitor the approved projects. SME is presently
under-staffed. The State Ministry is responsibie not only for matters relating to the Montreal
Protocol, but also all matters relating to environment. Institutional Strengthening support will
greatly relieve this shortage and help to speed up the implementation of the projects related
10 008 phaseout.

With full commitment o the Montreal Protocol, Indonesiz is determined to conform with all
terms and conditions directed by the Protocel. Since the controlied substances or ODSs are
witdely used in various industries with differemt degrees of complexity, any government
attempts in reducing the consumption of such substances must be carried out concertedly and
effectively not only to ensure the success of each phaseout activity, but also to attain high
degree of cost-effectiveness.

The Ozone Laver Protection and ODS Phaseout Unitis going to be esiablished within the SME
1o respond 1o the requirements set in the Montreal Protocol, The Unit will be underequipped
both in terms of personnel and office eguipment. In order 1o fulfill its objectives in implementing
arud facilitating acuons aimed a1 speady phaseout of the ODSs in Indonesia, the Ozone Laver
Protection and ODS Phaseout Unit urgently requires assistance from the Multilateral Fund to
strengthen its capabilities.

BENEFICIARIES OF THE PROJECT

The Institutional Strengthening will help the Governiment to implement an accelerated QDS
phaseout programme. This compenent of the project will set into place the development of a
cantral coordinating system with key management personnel,



STRUCTURE AND MANAGEMENT

SMFE currently has the responsibility to coordinate, supervise and monitor the ODS phaseout
programme in compliance with the provisions of the MP. SME is responsible for the
administration as well as monitoring and enforcement of national legislation, namely the
Enviconmental Management Act Number 4, 1982 and its subsidiary regulations. Under the
current SME organisatonal structure, there is no provision nor allocation for the management
of MP - retated activities. The otficer given the responsibility 10 implement the provisions of the
MP is indeed a borrowed one. responsible for activities related to IRPTE, the London Guidelines
and Chemicals management.

Since 1987, the responsibility of dealing with activities realted 1o the MF was undertaken by
a devision of Assistant Minister for Natural Resources Management under the Ministry of
Environment. SME is hard pressed by the ever growing work load including the rapid growth
of ODS-related matters while the central agencies are reluctamt 1o increase allocation 1o SME.
It will require additionsl manpower 10 meet the added responsibilities under an ODS phaseour
programme, Institutional Strengthening assistance is therefore required for the setting up of
a specific unit in SME thar will be responsible for policy and data issues as well as monitoring
the implementation of QDS reduction projects in Indonesia,

The main responsibilities of this Unit will be as folipws:

1. Liaison between Government and industries;

2. Secretariat 10 Working Group, Technical Working Group, Nationat Technical Committee,
National Steering Comimitiee;

3. Development of an 0DS reduction and phaseout action plan based on the Country
Programme;

4, Development and preparation of legal and administrative measures for effecting the
reduction and phaseowt of controlled substances;

5. Development and preparation of non-legal measures, codes of practices suitable for
adopnon by all controlled substances users and organizations;

6. implementation, monitoring, review, and adjustment of activities and programmes from
time 1o time;

7. Approve and enforce a comtrolled substance import control system as well as CFC
Halon use and authorisation;

8. National focal point for the UNEP Ozone Secretstiate and the Multilateral Fund
Secretarial;

g, Collection, collaboration and ratification of CFC/Halon consumption data; and

10. Central reporting authority on CFC/Halon projects funded by the Multilateral Fund,

THE STAFF STRENGTH:

The unit would comprise 2 professional staff members and 3 supporting staff or assistants
{including a computer programmer}. The Assistant for the Minister, at the Division for Natural
Resources, will be responsible for the overall management of the staff of this unit. During the
implementation he will be assisted by the Deputy 1 of the Assistant to the Minister,



ACTIVITIES

in order 1o achieve the objectives and outputs of the project, the following activities will be
carried out during the 3-year period of the programmae,
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Develop a detailed work plan for the Ozone Layer Protection and 305 Phaseout umit;
identify ali factories currently using controlled substances in their operations;

Assist tha factories in developing and facilitating implementation plans for their ODS
phaseayt programmes;

Monitor and evalute progress of phassout activities by these factories;

Improve the data collecting system on QDS production, consumption and imports on
the phaseout activities and the use of alternative technologies for better monitoring of
tha consumption of controlled substances in Indonesia;

Provide the factories with the latest information on appropiate nore-005 technologies;
Participate in regional ODS-related conferences;

Recommend policies and measures/plans on QDS phasegut activities 1o the National
Committes on the Implementation of the Montreal Protocol;

Prepare information and develop programmes for the media to raise the public
awareness on tha issues of ODS consumption. [This will be financed from the
Gavernment input).

Exchange information on Indonesia ODS phaseout activities with the Ozone
Secretariate in Nairohi, with the Executive Committee of the Multilateral Fund, with
other countries, and with national ang international organizatons;

Organize and award programme for the factories with the most efiective ODS ghaseout
activities.

infrastvucture and Capital Expenditure :

Qffice space is required to accomodate the function of this unit. The facihties and
equipments required are :

items Ng. of Units
Equigments
1. Pérsonal Computer 1

(disk drive, monitor, arinter,

and software}
2. Leasing Photocopier H
3. Leasing car i

Personnel {Detaided in Appandix 23

1. Coordinator 1
’a Secratary 1
3. Staff P
4, Lacal experts 4



10.

11,

COSY

Total cost required for the year period is estimated at US $ 315,000.00 inciuding a consuitant
required for 3 work months each year.

QUTPUTS

The expected cutcomes of the IS project are as follows |

The acceleration of QDS phaseout project implementation

Policy direction and coeordination of national QDS phaseout efforts as well as reliance
on a data base to monitor indonesian’s compliance with the provisions of the MP; and
The promgotion of public awareness and understanding on QDS related issues.
Information system develop for better monitoring the consumption of controlled
substances, and for proaviding the indusory with information on the fatest development
of non-008S technologies.

Programmes development for media, i.e. television, radio and press, to raise public
awareness on the issue of the 005,

Experignces with other countries and national and international organizations concerned
with the implementation of the ODS phaseout activities;

Recommendations provided (o goverrment, and particular, to the National Committes
on the implementation of the Montreat Protocol, on the policies, measures and plans
on the ODS phaseout programmae,



Appendix 1. Indonesia’s Consumption Data on QDS 1986 -199%0
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' ' : ! ! { Carbon | Total i
! Year | CPC-11 ! €FC-12 {other CFC{ Halon |[Tetrachlor|Consumption |
§ e s b e e i s il ol 40 A o e e . e PP o 00 W ol o e e . D . S O ol e e e e R Sl S i e il A AP A 0 R O A P S RO A A R O . S T . A (]
¥ ]
vt 1986 | 577.45 | 1i27.%2 | 184.04 | 5 ! 0 | 2494.0) !
1987 |} 540 | 1132.1 | 896.31 | 63.7 | 0| 2422.11 ¢
! 1988 | 682.62 ! 1665.85 | 782.83 | 156.8 | 43.8 } 3331.9 |
1l 198% ! 879.28 ! 1604.5 | 1273.83 | 167.1 ¢} o1 3924.71
TV 19%0 ) 1084.52 | 2387.81 ! 1182.27 ] 21%.78 | 177.56 | S0%1.94 |
z : ! | z | ! :
G o e mm e |
! Total ! 3763.87 ! 7917.78 ! 4719.28 ! 602.38 ! 221.36 ! 17224.67 |
Appendix 2. Qualifications of Personnels Recruited
Type/ltank Number of Persons  Qualification
Coordinator 1 Engineering
Secretary H Management / Economist
Staff 2 Science / Engineering
Economist
Local Experts 4 Engineering / Natural Science

Physics /7 Economist




Appendix 3. Budget Estimated on Annual Basis Over a three-year Period

Estimated Cost (U5 $ )
SUBJECT MATIET e e e e

First Second Third Total

One time Setup Costs 12,500 - - 12,600
- Photocopier {Leased)}
- Personal Computer

* Disk drive

* Monitor

* Printer

* Software

Recurrent Expenditure
Farsonnel 41,600 41,800 41,600 124,800

- Professional Statf {1 person} 13,800 13.800 13.B00 41,400
~ Supporting Staff (3 persons) 18,800 14,800 19,800 59,400
- Experts { 4 man months } 8,000 8,000 8,000 24,000

Qperasional Cost 50,000 50,000 | 50,000 150,000
- Data processing and dessime-

nation, telecomminications,

(ffice supplies, office travef,

Utilities, Leasing car, Office

space, Equipment maintenance, etc.

Contingensis 8,160 8,160 8,160 27,480

TOTAL COST 113,280 100,760 100,760 314,780




AMENDMENTS TO THE 1993 UNDP WORK PROGRAMME

SUPPORTING DOCUMENTS

These documents include information on the following projects:

China:

- Elimination of CFCs in cleaning operation at the Nanjing Wire Works;

- Elimination of CFCs in cleaning operation at the Ghengdu Quianfeng Radio
Instrument Factory;

- Strategy and action programme for the elimination of CFCs in the manufacture
of foams;

- Revising design standards for cold storage;

- Testing of vacuum insulation panels for domestic refrigerators and freezers;

- Implementation of the halons phaseout plan for China: current situation, revision
of national codes and education and training; and

- Implementation of the halons phaseout plan for China: transfer of technology on
alternatives 1o halon fire protection systems.

Ecuador:
- Training and technology dissemination.

Malaysia:

- Elimination of CFC-12 in the manufacture of extruded polystyrene foam sheet at
Jumaya Industries; and

- Automobile remofitting demonstration project with alternatives to CFC-12.
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PROJECT COVER SHEET
YCOUNTRY OR REGION: - 0 China
ECTOR COVERED! ' gfllﬁrimary Sector: Solvents

;ODG CONSUMPTION IN AFFECTES -

BECTORE o 4311 tonnes of ODFP in 1991
PROJECT TITLE: ELIMINATION OF CFCs 1IN CLEANING
OPERATIONS AT THE NANJING WIRE WORKS

PROJECT DURATION: 5 Three  years from funding
7 avallability

PROJECT IMPACT: ODS REDUCTION 11 tonnes reduced CFC-113

?korbgﬁb BUDGET: "ﬁS‘$491,000 projeat cost
: 00 RPY of 4vr op cos

$459%, 000 TOTAL

IMPLEMENTING AGENCY: . UNDP

y NATIONAL COORDINATING AGENCY: National Environmental Protection

Agency through the Ministry of
" Electronic Industry

PROJECT SUMMARY

e China Country Programme afidresses the rapidly growing solvent
ector by employing a st¥rategy of subsectoral demonstration
ojects, followed by replication. Nanjing wire worke is the third
onstration project, following Dandong and Dalian which were
proved in 1992, The Naniing Wire Works represents the
emputer/peripherals subsector (120 factories), and the technology
anned includes replacement of existing ODS cleaning lines with a
i~-aguecus cleaning line for the critical circuit boards, and an
gueous cleaning line for the non-critical boards and peripherals.
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PROJECT OF THE GOVERNMENT OF CHINA

ELIMINATION OF OGS YN CLEANING OPERATIONS AT
THE NANJING WIRE WOREKS

Project Objective

e objective of this project is to phase out the use of CFC=-113
and methylchloroform used in the manufacture of computers and
_peripherals at Nanjing Wire Works. The project will use technology

nd equipment that can gerve to demonstrate successful application
”egh QUs—-free technology tn the other manufacturers in this
subsedctor _ *

sector Data

Total aBs consumption in CHina in 1991 was 43,239 tomnes with an
ODP (ozone-depleting potential) value of 60, 352 tonnes. ¢China has

recast that uncenstrained ODS consnmpt;on would by the year 2010
sult in ObS consumption ¢f 229,318 tonnes with an ODP value of
2,714 tonnes with re&ultlng severe damadge to the global ozone

ccnsumptlon in the selvénts sector in 1991 amounted to 4,947
nnes with a combined ODP value of 4,311 tonnes. Thisg combination
fiects the weighted average of a 1,07 ODP value for CFC-112 (91%)
and a 0.12 ODP value for methyl chloroform (9%). There are 3,200

edium and -small-sized enterprises using ODS-based ulaaning
Processes in China at present.  wWith unconstrained consumption, ODS
nsumption in this sector by year 2010 would reach 53,571 tonnes,
owing at over 14% per annum in the period 1991-2010. It is thus
itical that ODS consumption in this sector be reduced as soon as
oseible, This is technologically feasible since alternative
processes exist. The main issue is to determine the few ¢cleaning

ocesses, or alternative technologies, most feasible for the many
fLorent factory appizcatians throughout China,

:taﬁkgxbﬁnd

major, high growth area in China is the solvents sector, as
Gescribed above. Key demonstration projects in each of several

or applications, or subsectors, followed by rapid deployment and
plication of the demonstrated technology, are deemed necessayy
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or successful campietionF&f'the‘SQ}vents sector overall strategy.
Two additional elements which are essential towards achieving cost-
effective phase out in the secter consist of

a) A laboratory for %ﬁﬁlﬁaﬁiag parts cleaning procvesses for
the replication plants,; where samples from the factories can
be cleaned in various standard processes.

b) A manufacturing lihe to produce cleaning egquipment for the
replication in an ecohomigal, expeditious manner. (One study
tour has already been completed to evaluate the posszible
candidates for a joinf wvernture in thie regard.)

anjing is a wmajor city:with both railrocad and air service
nnecting it to the other:major cities in China. The Nanjing Wire
¥orks was chosen as a key  subsector firm from amonyg some 120
‘gomputer and peripheral nahufacturing firms in China because it
Features high accuracy and pdssesses the appropriate cowmplexity in
lts manufacturing of printed circuit boards (PCB’s) and consumption
of Ozone Depleting Substances (ODS). Nanjing Wire Works is situated
iAn Dongjingting, Zhongyangmenwai, Nanjing City. It ig one of the
dargest firmg in the nation:and has been in busingss for more than
years, with current pr&diucts in the areas of ninicomputers,
veripherals, printers, video displays and wire carrier
muunications units. It utilizes upyraded technoleogy and
-equipment obtained from France, Japan, and the USA. In the area
new product development, it has been averaging 30 new itewms per

ar with an impressive track record of awards for excellence amony
& new products., Its production capability is keing expanded to
base of 120,000 printers per year and 100,000 video display units

r year. For the past few years, its sales have grown and average
10%, with pretax earnings exceeding 10%.

[

Project Deseription

anjing Wire Works currently uses primarily CFC-113, with some
“methyl chloroform, in the manufacture of its product lines,

suming 1it/y of ODP. The company is committed to phase out the
sz of these ozone depleting substances, and has selecgted the use
bf agqueous and semi-aguecus téchtiology for its two batch cleaning
ineg that are to be replaced. 1In addition to the eguipment to be
‘eplaced, instrumentation will be needed to define and establish a
lity manufacturing prodess ‘during startup. This process
JeXinition equipment will aliso be used by other firms during the
peéplication process. Peripheral equipment will consist of a D.I.
er generating unit and an agueous effluent monitoring system to
ure product guality reguirements are retained and environmental
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5. Technology Discussion -
5.1 selection ; |

The selegtion of sami-aqueﬁ%s tﬁahncloqy for the PCB's was based on
“Ahe desire to assure that the minimum changes are made to the
‘manpufacturing process. The use of semi agueous cleaning technology
allows the continued, uninterrupted use of the upstrean, solvent
based soldering and assembky steps (with rosin based fluxes and
~paste) and allows the limited engineering resources to be focused

on a smooth transition in the cleaning process as well as the
change in the effluent straains.

5.2 Produatian ?racass

ter saldaring, the high ‘reldability, complex PCB’e will be
- -processed in a seni agqueocus'tleaner. This allows the same upstrean

; ¢ It deoes reguire, however, the use of
I(deionized) water ‘for rinsing and a dryer section which consumes
more eénergy than the current process. There will be cascade
rinsing required for these boards, which is built into the batching
¢y¢1¢s. The metal parts and hon=critical PCB’s will be cleaned in

n aguecus batc¢h cleaning system, which also requires DI water, a
cascade rinse and an effluent mcﬂitoranq station,

Project Costs’

&€.1 Total Project COsﬁgiﬁééﬁasted from the Multilateral Fund
Eguipment '

pricefcost
%
i semi aquecus aleaﬁ&x with 76000
drying unit "
1 DI water cleanex mn faryinq 78000
unit _.?_
1 DI water genaratiﬁh pLant 40000
;1 cleanliness testew 22000
1 aton absorpt;on efflueat 30000
monitor .
gpare p&rts ;QOQQ

subtotal 258000
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Materials

ion exchange reéﬂﬁ

subtotal
Miscellaneocus Costs

equipment installation’
study tour P
expert fae R A
feasibility study/ design
tr&nagartatign[gggmiﬁm-'
construction ma dgemeit
contingency iteme’y "7

subtotal
© TOTAL
6.2 Operating Costs

anergy S
$§¢65;&%5*{433&9@?3&9&9}&%ﬁ -

12000 new maintenifice cost (s53)
8000 replaced eqpt mt. cost

ingredients R
: 15000 new :
20000 old so]vent

Gpaxatiﬁdléqsts TOTAL
NPV of 4 yr costs
6.3 Project Coste to

technical assistarice
experts =
local training el
&evglmgmant,testiﬁqi
contractor supervision
preparation A
building, pipeline Sonversion
local egquipment =
transport and niscellansous

© - .TOTAL

‘ é*réplicati&ﬁ
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50060

10000
- 40000
30000
10000
- 30000
“10000

20000
140000

401000

19300/yr
- 4000/vr
' =5000

18300/YR

58,000 $us

bé‘%orhéwby the Country (RME;

23,500
10,000
180,000
15G,000
10,000
110,000
70,000
140,000
8 .
701,900

$US 124,000




5323398 .87
. gE-MAy-1893  18:54 UHDE BETSING CH

7. ?in&ncinq Plan i
7.1 From Multilateral Fuﬁé?.

Investrent Cﬁ5t$

: £401,000
NPV of 4 ¥r Operating Ccosts 58,000
TOTAL RxQuaswnn{rgbx'@aa ML FUND $459,000
7.2 From the Goverhment:%zék- $124,0060
Total Project Cost $s83,000

.1 Management '??

Qrojeat rmanagement will be carriea out by CEEDIXMEI under the
direction of NEPA :

2 Schedule

1994 | 1955

DESCRIPIIOR

Feasibility study rapcrt X|x
and evaluation

Examination and apprévai by xX
NEPA and UNDP

survey ang technxcal b 4
exchange :

study tour AQJQ %%
contract negotiatiohs

Gontracts signed

Procurenent /Conatrugtion

Startup ang accaptanca
testing

Ba-in re»licat;on




5323353 F.o8

v BEMAY-1993  1@:55 UNDP BEIJING QN

e required to replicate the results at apn additional 120 computer
nanufacturing sites_througﬁﬂut.China.
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10: FRANK PINTO

FROM: CLINTON NORRIS
UNDP CONSULTANT DATE: 13 MAY, 1993

SUBJECT: PROJECT TECHNICAL REVIEW

[ have reviewed the Solvent Demonstrafion Project, “Elimination of CFCs in Cleaning
Operations at the Nanjing Wire Works" based on detailed discussions with ME!
{Ministry of Electronics Industries), CEEDI {(China Electronics Engineering Design
Institute}, and review of the study report prepared by factory and CEEDI personnel
regarding the NanjingFactory project.

Technical Soundness

This demonstration project substitutes aqueous technology for the metal parts and
non-critical printed circuit boards that are currently cleaned with a batch ODS
solvent cleaner. Semi-aqueous technology (solvent clean/aqueous rinse) is
planned for the for the critical printed circuit boards.  Because semi-aqueous -
fechnology allows the confinued use of rosin fluxes and solder pasies, the
vninterrupted use of dlready established upstream technology can be assured. The
other, less critical parts should be adequately cleaned via aqueous technology,
which requires a change to the use of water solukie fluxes in the circuit board
assembly process. Both technologies are now in use and have generally
demonstrated at least equivalent performance vs, prior QDS cleaning processes.

Safety

The use of semi aqueous technology employs hydrocarbon subsiances which have
flammability potential. The use of established equipment and processes assures
that the appropriate safeguards are designed into the replacement technology.
Thus, misting will be conirolled or blanketed, depending on the equipment chosen,

Cost Effectiveness

The project addresses cost effectiveness, with continued use of existing upstream
assembly processes. This minimizes the cost of changeover and startup testing for
solder joint reliability, as well as the need to test long term performance/statistical
failure potential for the high reliability boards. The project stipulations that

One United Nalions Plozg *New York, NY 10017 «Tel {212) 704 5000 «Cable UNDEVFRD NEW YORK



Caost Effectiveness (contd)

instrumeniation be used in the replication process for the subsector, and
subsectoral local experts be developed as a result of the study tour, for use in
subseqguent replication activities.

The estimates are in line with experience in other countries and at $7.6/kg, are in the
range of unit abaiement costs for solvents, in spite &f the fact that thisis a
demonstration project. Cost effectiveness of the repilications within this subsector
(computgs and peripherals) should be considerably less than this project based on
the Chinese plan fo Use the instrumentation from this project for process set up, and
the plan to use locally produced equipment that is based on technology transfer
from an established, reputable equipment manufacturer.

This will also address issues related to practical experience.

Environmenial

The use of aqueous technoiogy has the potential for the dissolved detergents to
complex with the heavy metal components in the removed flux residues. The
instrumentation provided in the project will detect if metals are being dissolved in
the water waste so that the process settings can be adiusted or the metals
removed.

it is the evaluator's undersianding that aqueous treatment is available at Nanjing
and that the operator that monitors the the water freatment/effluent will also be
assighed 1o operate the Di waler system.

Equipment chosen has built in recycle capabilities which will minimize the size of
waste streams as well. Semi aqueous solvents are hydrocarbons and thus have
VOC potential. While VOCs are notf regulated in developing countries, they may
be a future concern.

Recommendations

It is recommended that this demonstration project be approved.

e
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1. Outline
Praject brief
13project title— Demonstration PCB cleaning line for ODS phaseout
2)Implementation agency — Nanjing Wire Works
Director—Pang Junming

3)National ageNcy responsible for managing the project—
Environmental Protection Offices MMEI
Dept. of Science and Technology, MMEI

4)Feasibility study report preparing agency — China Electronics Engineering Design
Institute (CEEDD

1 -~ 2 Basis for preparaing the report

1) (1992) No. 104 Document issued by the Dept. of Science and Technology,
MMEI,

23Document signed by the government of PRC for participation in “Vienna Treaty”
and the revised “Montreal Protocol”.

3> The guideline issued by UNDP consultant group on investment feasibility report
for ODS phaseout and work report by UNDP expert group.

1 — 3 Scope of study

As per the overall arrangement of NEPA and the Environmental Protection Office,
MMEI, it’s planned to set up a demonstration line for electronics and metal parts cleaning
to phaseout QDS with the Dept. of Science and Technology , MMEI being in charge.

This report will cover refurnishing the existing PCE cleaning line, setting up the
demonstration lne in computer and peripheral industry and converting the utilities corre-
spondingly.

1—4 Project background information and necessity of ODS phaseout.

The ozone layer existing high above the globe serves to protect human from vital UV
attack., The severe drop of ozone density would cause variation of the worldwide climate
and the ruin of ecological environment. authough ozone aceounts for such a small proper-
tion that there is one ozone mocule out of every 100,000 air molecules. QOzone taver is
also very thin and easily subjected to distrucnion. It’s been reported that czone density has
been decressed by 3. 4~ 2. 8% in average and it’s even woree that ozone cavities have
beenr found over the South and North Poies. 1t's virtuely of vital significance and great
urgency 1o protect ozone layer and the human living environment.

CECe -

TCe emission ie ane of the mazny caeses for ozone laver dopletion. CFCe is widsoly

used in elecrrames nd precision components cleaning for 1t pood penerration . easiy dis-

9
W



solving ol dirt and safe operation. But despite all this, CFC is fairly stable and may exist
in atomosphere for up to hundreds of years. During its build — up process, it enters the
stratosphere through troposphere and creates chloric atoms through photolysis under UV
radiation which react with and rapidly deplete ozone. Caleulation shows that every one
chloric atom would spoil 100, 000 ozone molecules. It’s needless to say that what grave
consequence would be resulted from the quantity use and discharge of CFCs. Humanbeing
shares the same globe and the common responsibility to protect its own environment.
China is eager to join in the worldwide effort and contribute to ODS phaseout in electron-
ics cleaning industry.

In the natiox;ai 10—year development plan, high priority has been given to the devel-
opment of electronics industry. At present, there are about 3,200 firms in electronics in-
dustry, among which are about 120 firms for computer and peripherals production. Most
of them use ODS for cleaning and drying PCB and peripheral parts resulting in large ODS
consumers. Statistics indicates 911t ODS consumed in 1991, and the uncontrolled use
will lead to 4979t use and 6t aceumulated emission in 2010 zlong with the development of
electronics industry.

China is one of the signatories of the revised Montreal Protocol and has the commutt-
ment to protect ozone layer and phaseout ODS.

China is also a developing country and has just started the ODS phaseout in electron-
ics industry. It’s a great work load to completely eliminate ODS in the 120 firms, which
has to be done step by setp and s a planned way.

There are about 120 firms for manutacturng computer system and around 830 firms
for communicarion and broadcasting system. They all use ODS to remove oil, dirt or flux
residues remaining on PCB after wave soidering. ODS consumed by all of them is of quite
big quantity . a small amount for individual firm though. Nanjing firm produces computer
and carrier communication unit. PCB they are using is typical among all the 800 firms.
There fore, it’s assumed that Nanjing Wire Works is the right choice for setting up the
demonstration hne.

In view of the large quantity and the urgency of ODS elimination in China. UNDP
Executing Committee will provide special funds and technical support for the implementa-
tion of the conversion project.

1=5 Main technological and economic imputs

conversion building area 200m”

2)additional support operator 5

Sk aadiional equipment ané ISTurnent 14

4



4yadditiona!l installed power capacity 1. 75KW

8radditional DI water quantity 4t/h g gt
6)additional city water - 10t/h
7 }total investment RMDB 3,584,800
in which USD 492,000
RMB 736,200
8) incremental cost RMB 3,584,800
in which for conversion importing USID 492,000

(equipment, instrument and material, study tour and training)

9) ODS reduction )

Total ODS reduction in Nanjing firm will be 10t with C==USD ¢,300/t. ODP in
completion of the line in 1995(Cvalue for UNDP grant is USD 7,380/t. ODP).

In the computer and peripheral industry:

ODS reduction will reach 790t by 1996 when completion of replication in 120 firms
(UISD 2,500,000 for replication extral. %3:%9 ) = - e

1—6 Conclusion e CF

The following conelusions have been made on the basis of technical and economic
analysis: h

1)1t’s the common task for the whole world to protect ozone layer and phase out
ODS, to which the developed countries have contributed a great deal since mud. 80°s.

The chinesse government has attached great importance to ODS phaseout since sign-
ing the protoco! and listed it in the 10— year development plan. As stipulated in the re-
vized Montreal Protocol, Chine 15 also liable to replace ODS in the 3, 200 electronics
firms. Thus, it’s entirely necessary 10 phase out ODS in electronics (and metal parts)
cleaning.

2) Since 120 computer and peripheral firms are spread out all over the cmznfry and
consume quantity ODS, it’s more economic and rational to set up a no~0ODS demonstra-
tion line and replicate step by step.

3) Naniing Wire Works ix 2 key firm for manufacturing compurer and peripherals.
fearuring high accuracy and difficulty in processing and ODS consuming. 1t7s the wise
chiolce 16 ser up the demonstraticn [me in Nanjing Lirm.

47 ODS replacement technclogy could be introduced from DuPont and ECD. USA.

33 The project would get great support from the government.

3) The economic benefin in the project appears negative.

73 Bur the sacial benetir i= remarkable in terms of protecting the human living envi-
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ronment.

Nanjing firm will completely eliminate ODS of 10t in total from 1985.

Replication in 120 fums (USD 2,500,000 extra) will lead to accumulated ODS re-
duction of 790t by 1996 (Cvalue for UNDP grant is USD 7.380/t. ODP).

The above would justify the necessity and feasibility of this project.

1—7 Some explanations

17 Investment in the project won't make any change in production capacity, product
quality and the output value. On the contrary, the product cost will go up, which will re-
sult in negative economic returns.

In addition, as project is a demonstration line, some costs will be out of the firm’s
real need. Due to the above reasons, it's best not to have the investment allocated in the
form of loan.

2) The cost for patent and software is not included.

3) The replacement technology has not besn studied and the choice not made vet.

4) 1t’s requested that the multilateral funds for this project be available at the 3rd
ciuarter of 1993, otherwise The schedule would be delayed.

5) The prerequisite of replication is the cleaning process 1ab and cleaner manufactur-
ing line in operation plus USD 2,500, 000.

83 The ODS phaseout projects in electronics {and others) cleaning is a system engi-
neering package consisting of 4 demonstration lines ( Dalian, Dandong., Chengdu and
Nanjing?, one cleaning and recycling process lab and one cleaner manufacturing line,
which condition one another. The delay or cancel of any shall hinder the progress of the
projects.

Z. Informaton on implementation agency

2—1 Basic information

Nanjing Wire Works 1s situated 1 Dongjingting , Zhongyangmenwai, Nanjing Ciry.
MNanjing is 2 major coastal city with air service and railroad transport to all the big cides in
the country. The express airliner and vessel wo Hongkong provides most convinience for
fareign trade and technical exchange. t's also well known {or the industries of machin-
ery. electronics. hght industry . textle and chemistry, laying a good ground for industrial
development.

Nanjing Wire Works is a key firm of the minisiry and one of the largest firms of the
nation and has a history of more than 30 years, being mainly speciaitzed in manufacturing
minicomputer o printer. display and wire carrier communication unit and so on.. With the |
lavouradle support of tne governmen: It HID and 7th 5~ vear plans, the {irm pnaerwent

i
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some technical conversion and introduced some critical equipment and technology as well
as process lines of PCB. printer and minicomputer from Japan, France and USA 10 no-
ticeably upgrade the technical level and the product quality and has forimed a yearly pro-
duction capacity per shift of 5,000 pes. of minicomputer, 12,000 pes. of printer(head),
50,000 pes. of displays 3,000 terminals of wire carrier communication unit, etc. .

The firm is quite powerful in new product development with nearly 30 new items put
into production every year. Among all its product, 4 have been awarded the Silver Medal
Product, 8 the Excellent Product in MMELI and over 90 the Prize for Scientific and Tech-
nological Achievements. The 960 line carrier communication unit and CYD— 903 Chinese
printer won the first and 2Znd Prizes for Scientific and Technological Achievements partic-
ularly.

During The 8th 5—year plan, the firm will continue large— scaled rechnical conver-
sion to build up a production base of 120,000 pes. of printer 2 year and an export base of
100,000 pes. of display, shaping the scale economy.

Main technical and economic condition

staffs . 5,572
in which, technicians. 1,340
site ground area; 400, 000m?*
building area; 101,500m*
major equipment: 1,256pcs.
electronie instrurnent . 2, 500pcs.
fixed assets. RMB 134.000.000
net fixed assets: RMR 76.7380,000
Economic returns in 1989—199] iz shown in the iollowing table
l gutput value sales revenue i profit and tax i
yearretms - (usD) wusp» | ws» |
i H H
1989 | 144.240.000 4,120,000 | 14.706.900 |
! 1066 141.400.000 | 161,780,000 | 18.130.000
| 1691 o 178.100.000 | i84.800.000 |  21.520.000

2—2 Present condition of the firm’s environmental protection

1t's a comprehensive firm. creating quite a {ew types of contaminant such as boiler
fume. effluent and wasre gas irom surface treatment and PCE processing and effluent,
trom soldered PCE cleaning process. Tne firm has done a great dgal in environmemal pro-
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tection—— putting it into consideration and action in the design, coanstruction and conver-
sion pursuant to the National Environmental Protection law. Here are some examples.
Special structure and SX cyclone dust collector were employed in the new boiler house
project to allow the the fume discharge to the national rules, USD 650,000 was spent in
introducing the complete set of effluent treatment system made in GOEMA, Germany to
allow the effluent treated to the national rules. Besides these, the firm has inpui RMB
150,000 every year for retrofitting and converting the environmental protection facilities.
In the years of 1989—1992, the firm was awarded the qualified excellent unit in environ-
mental protection by the municipal government,

On the other hand, enclosed vapor and ultrasonic cleaning and part recycling are in
service but ODS is still used for PCB and precision parts cleaning, presenting an urgent
need for alternative cleaning preess. -

3. Market analysis

Computer sicence is finding more and more applications at an incredible rate while
the product becoming more and more diversified.

Take the firm’s product—banking automation equipment as an example for market
analysis.

Along with the growth of computer application, the banking operation is tending to-
wards 3 nos—no cash, no cheque and no paper. These years, banking automation has
been thought highly by the state and listed as one of the top priority nationwide network
inforrnation systems.

By the end of 1596, the investment by China Feopie’s Bank in this aspect will reach
RMB 800.000.000. China industrial and Commericial Bank has set up the network sys-
tem basesd on big—and medium-—size computer in 23 big cities and distribution — central
type local network system based on small computer in over 60 middle and small cities, re-
sulting in 6,000 and more automation points equipped with 56 big— and medium ~ size
computers, 200 small~size computers and 20,0500 minicomputers and special terminals.
The 8th 5—year plan will see a further development in this field.

The Industrial and Commercial Bank is not the only one that has established the
overall objective to implement the integrated banking automation system incorporating
settling service. new banking service., comprehensive information service, decision —
making support and internal affairs handhng by means of up— 10— date informarion pro-
cessing and automation technologies. In 5 years. about 6,500 automatic operation points
will emerge with 2n investment of RMB 3002.000.000 a year. which displays a gtable and
Frowing market Tor banking automanon svsrem.

8



At present, the annual sales of printer and display that are major peripherals of com-

puter hit 30 mil. pes..

It's predicted that, by the end of the 8th 5—year plan, there will be a demand for

400,000 pcs. of minicomputer system at home market, showing a more than 300, 000

pes. of demand for printer and display. But the sales of both wore 100,000 respectively

in 1991.

Naniing firm has devoted their every effort to serve the user. They have fixed 30,

000 pes. of various banking automation system for the Industrial and Commericial Bank,

and supplied 40,000 printers and 30,000 displays to the home market.

1t"s clearly shown that the firm has a prosperous market for the aforesaid product.

4. Product program, property and configuration and technological characteristics

4=1 Produet program (typical products}

1) banking automation equipment
2) Chinese printer

3) display

43} carner

4~-2 property (typical products)

20,000 sets/year
120,000 pes. /year
100,060 pes. /year
10,000 teminals/year

1)Zijin 386/33 minicomputer system(key unit for banking autcmation system)

MG EOPIoce SSOT

Intel 80386 33MHZ

coordination processor

Ine! BO3R?, Weitek 3187

cache

32KB SRAM, 25ns

standared memory

2MB, 4MB, EMB, selectable

ROM BIOS

64KB, buaile — in setup, self — rerrival, BIOS

program

1/0) laver extension slot l

2 37bir slots. 6 16bit slots and 2 Rbit slots

Hopps '

1. ZMB

hard dise ' i

104MB. 204MB

sub~displav system

MGA 720X 350

it



2YDPK 3600 printer

printing method Impact matrix printer

number of needles of primting

2
head 4

Chinese h/s: 120cps. letter;60cps

printing speed English h/s. 180cps. letter, 90cps

Chinese: GB 007 ~— 85 National standard chi-
printing character group nese character base
Enplish. 180 8858—1/ECMA 94

copying capactity 5 copies (inclding printing the original)
paper feeding | Chain, Iriction automatic single page feeding
command collective emalation LQ-1800K, XL24, DPL 24C

S e

service life "MTEBF: 8000hrs

ricise 54dBA

3)Zijin monochrome display

display tube 147FS monochrome

resolution 720X 350

horizontal: 31~~35KHZ
vertical: 49~85KHZ

seanning F

! scaning manner line by line and interlaced scanning

power supply 220V /50Hz, 113V /60Hz

power jass P <35W
color ) . singie; amber. paper white, green E
MTBT " 10,000 hrs |

4—3  Configuration and technological characteristics
Minicomputer. printer and display are all composed of housing. PCR and mechanicalx

elements. they are different in function and application though.

10



Housing — plasitc or metal construction through plastic injection and forming or metal
maching.

PCB — IC and discrete components or mixed 1IC SMD and discrete components
through insertion and SMT,

mechanical elements — usually are plastic or metal, through precision in jection or
machining.

Take the process flow for printer as an example.

components and devices e-y—iC. & D. forming
!

incoming inspection

1
H

solder defect
repair

b4

AN

{wave soldering]

raw material }—-wAprecision processing|..
incoming inspection

\’) .

PCB debupging
v 1

complete set

—— & ~——{cabinet assemhiigg}——é—{mmmﬂem?i! P

assembling & .
i g tassembling |
adjusiment R
“
i
Icam;;iste set ‘complete set ipacking &
itest & adjustment Jinspection | istorage
] i Sorage

ODS phageour plan

A

5—1 The existing cleaning process with ODS

The process flow is as follows;



insertion 3 wave soldering 3w vapOT Cleaning
chip comnonent IC rosin flux F-113
discrete component MOF
rosin solder
paste
~_|manual solder S WIDIDG 3 :nspect.ion o
defect remody rosin flux insulation strength s
ardinary companent test, residue test
tin wire w/rosin flux]

PCB with componets SMT and throgh — hole mounted on it is soldered with rosin
flux and solder paste and cleaned with F—113 or MCF to remove flux residue and other
soils 1o guarantee the anti—electric strength and insulation stength and upgrade the quali-
.

PCB used in CPU — heart of computer and peripherals must have features of fine
spacing . small hole size and high accuracy and better anti— electric strength, insulation
strength and corroston resistance. which make the cleaning process critical to computer
production.

32— 7 Introduction of alternative technology -—eliminatiny QDS

The choice of PCE cleaning process is closely related to the type of flux and solder
used, They have to be compatible. 1. e. rosin flux and solder should be cleaned with or-
ganic solvent while water soluable flux and solder with water and DI water, which are de-
fined and compared as follows:

3 Warter cleaning prosess

The process is guite mature tn through—hole PCB assembiies. 1t's reported that. in

A



USA, around 35% of through — hole assemblies employs water cleaning, which is aiso
applicable to SMT assemblies.
Follicable to SMT assemblies.

Following is the process,

Components in-! wave soldering manual  sol-

sertion ( water] — |(water soluable] ~— lder defect] ==
solualbe solder) flux? rermidy

cleaning {hot% _, drying
DI water) ‘ Chot air)

inspection ( insula-}
tion strength test,
residue test)

Under specified temperature and pressure, city water and DI water effect well to re-
move water soluable flux and solder residue on PCB. Water soluable flux and solder are
commercially available and active enough to be used in soldering materials of poorer sol-
derability. But, it is more corrosive and must be cleaned away quickly and thoroughly to
protect PCB and components from damage. Normally, conveyerized process with wave
soldering. ~leaner and drier completely in—line is employed.

2 )solvent cleaning process

Rosin flux and solder paste may be cleansd with organic solvent only. In the world,
full F—based composite is a mature ODS alternative option. The available one 1s Axarel
developed by DuPont,USA. Axarel contains surface wetting agent that is not toxic, nor
corrosive, no CL in its molecule srructure and 15 of biolysis, which funcuons to dissolve
the rosin residue very well and remove polar and non— polar contaminants.

Axarel 1s also himited in application. It may dissolve some silicon polymer and syn-
thetic rubber and it has 2 lower fiash point(71°C ) and operation must be careful and safe.
The cleaning process is not as simple as F—113 for Axarel cleaned PCB must be cleaned
with water to avoid the surface wetting agent from remaining on PCB sv 2s to degrade
product qualiity.

3Yne—clean process

The keypoint for no—clean process is the low solid {lux conraining no halogen. re-
maining less residue on PCE that™s not corrpsive. thus not reguiring cleaning after solder-
ing. But. ionized acid contained in this wype of flux does not satisfy the current military
code. Another zpproach for nociean process 1s to solder in inerr gas or vacuum to aimost
entirely isolate (). and abolish the full oxidization possibilite. In this case only small
amount of pretreatment agent iz used instead of flux to clear off the original metal axide
iaver and minimize residue. The soidering point is su clean afrer soldering thatl no fon re-
maie. no cleaning required and the cleantiness and surface resistancs are resred to meet

S
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the MIL standard.
4)conclusions.
The following table is about the comparision of water cleaning, solvent cleaning and

no—clean processes,

DI water Axarel no clc;xé;okiar n
1 | price ratic{SF-—113) | reasonable or lower | 4 times higher reasonable or higher
2 | technology feasible good feasible
inflammable
3 | labor protection safe, unharmfal {should be fire and | safe,unharmfu!

explosion—proof )

4 | effluent treatment simple — no effluent
5 | solvent source easy mport o
§ | flux source partly import local or import e
7 pretreating solvent _ impost W
source
8 | one—time investment | higher higher high

Comparision shows that water and semi—aqueous cleaning processes are feasible op-
tions for this project to phase outr ODS. Axarel functions better than DI water. but it’s
more expensive and has to be imporred while water is technically feasible. of a lower
price. easy source and simple treatment and unharmful. No—clean process has no solvent
needed. no effluent, and no harm, but the one—time investment is quite high. For com-
puter and carrier product. soldered PCB needs cleaning for controlling the ion contami-
nants. Therefore. it’s better to clean computer PCB with DI water and peripheral parts
with semi—agueous.

3= 3 Import of equipment

T v

The existing 7 QDS cleaners have to be replaced as the o

saning solvent and operating
condition change.

Depending upon the product fzatures of small batch and large varizty, it’s intended
to select ECI 6307 and ECD 500 batch cleaners made in ECD. USA. For wave soldering
in inert gas. there are vacuum chambers at both imput and output ends of the machine to
mainal: & conrolied O, amount insidr the soldering area. PUD is feeded mue the vacuum
chamer thar 1s enclosed ar onee with air sucked out and N fified in 1o reduoce the O, con-

i



centration to 7ppm. PCB then goes in the {ully tight pretreating and soldering area and
goes out from the other end.

The equipment is quite complicated in configuration and should be imported from
abroad.

Following is the list of equipment and materials to be imported.

ttem Qty description
Equipment
1 | solvent cleaner with dryer (EDC 6307) 1 | cleaning peripherals
2 | DI water producing plant 1 | producing D water for cleaning
3 | water cleaner with dryer{ECD 8600) 1 | cleaning soldered PCB of computer
4 | spare parts r?{;i’;
5 i cleanliness tester 600 1 (T A : {} N
6 ultrahigh resistance and micro current 1 cleantiness testing " : ;
tester 300 i
7 | conductivity tester 1 AR
% | arom absorption photometer BiOO 1 zafzj:ng ead. Tin fon concentration in sy T
¢ | high/low temperature chamber 1 § reliability testing ? AT
subtotal ] |
materials
1 | water soluable flux 1t | PCB soldering -
2 | thinper 1t § fhux thinning
3 : water soluable solder 1t
4 | Axarel 5m’: cleaning "
i 5 !ion exchange resin G. 5t

5—4 Replication of the demonstration line
To make the most economic use of multilateral funds ané accelerate the replication of

ODS phaseont demonstration line in the entire sector. the following plan has been laved

down.

13The Dept. of Science and Technoiogy s MMEL is responsible for the organijation

of overall study tour and the policy making. ‘ s

v

%3521 up cleaning process anc recycling lab o No. I and [ve. 45 insuruss. MMEL

T

.



3)Set up cleaner manufacturing line in No. 2 Institute, MMEL

4) In completion of the Nanjing project, the two institutes will coordinate with the
factory to hold training course.

5) US$ 250,000,000 (covering technical assistance {ee and unforeseen fee) will be
needed for purchasing local made cleaners to replicate the demonstration line in the other
120 firms.

5—5 ODS reduction

ODS reduction is figured out upon the rating of unit product ODS consumption as
well as the output of each type of product, which ts as follows;

. output rating of OD&; ODS consumption
itemn (piece’ consumption )
P (Kg/piecel
1 | computer 20,000 0. 05 1
2 | printer 120,000 0. 05 &
3 | display 100,000 0.02 2
4 | carrier 10,000 0.1 1
{terminal)
tostal 10

The total ODS reduction will be 10t by completion of the demonstration line in
1895,

§ Building structure and urilities

The converion will take place in Building No. 6120 of the firm. It is a 3 storey build-
ing of reinforced concrete frame structure with 2 column line of (743473 X 6m and a
length of 120m. It’s building area is 2050 m?® and building floor area is 6150m? and the
floor height is 4. 8m.

The insertion process line is iocated on the Znd floor, which is of terrazzo fiooring .
ready —mixad painting wall with double layer glazing and panel. It's z central air—condi-
tioned area.

PCE clganing process occupies an ares of 12 m’and will be 84m? afrer conversion to
DI water cleaning process,

62 Ulities

The utiities of warer. power and gases 1o inssrtion line arexll in normal operation

angd have sufficient capacity for tne conversion project.

P



The conversion will reguire the following additional services,

installed power capacity 175KW
city water 10t/h
DI water 4t/h{max. )

And a DI water producing piant (covering an area of 112m*)should be imported and
installed {or the future use.

7 Environmental protection, oceupation safety and hygiene, fire protection and ener-
gy conservation.

These issues have been tzken into full account and provisions put into action and ac-
cepted by local competent authorities.

7--1 Environmental protection.

The acid and alkaline effluent and effluent with saponifier from cleaning process will
o to the effluent treatment facilities (to be purchased for this project)before discharge to
the national rules.

2} Water cleaning process will not create any waste gas nor any harm to the operat-
ing circumstance as the noise of cleaner in operation is lower than that specified in relevant
regulations.

72 Occupation safety and hygiene.

1) Converted or newly built buildings will have emergency exits, lighting and light-
ning arrester.

2) lighting of 1580 300LX will be provided inside the building.

3) All the driving units will have housing or wire guard and egupment and instru-
ment have neutral grounding.

7 —3 Fire protectionn.

1) Buildings will be firted with portable MY 4 extingusher.

2} Building No. 6120 will be equipped with hydrant and warer suppply will meet
25t/s requirement.

7—4 Energy conservation.

1Y Avromatic temperature control will serve the procese reguirement of some equip-
mernt 1o conserve energy.

27 Pipelines of water. power and gases will have metering gauges mounted inside.

3) Compact {luorescent light will dommate in lighung fixtures in the une.

8 Organigational institution and training.

Naning {irm adopts the dirscror responsibility systemi. Under the director’s eom-

P
i

e
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mand there are 5 product divisions (containing 6 design centres and 5 assembling depart-
ments), 6 specialized processing operation departments and 27 functional divisions.
Water cleaning line will be the business of Insertion Operation Department. This de-
partment has a chief and a vice chief, and divisions of planning and technology and some
sections such as preparation, inserting, soldering and cleaning and testing. There are in

total 101 staff and workers, among them are 19 technicians and 10 for management. The

department institution is as follows: - .
———IDiv. of Planning|

—Div. of TechnologEl

@ ————1Section of Preparation|

[Vice Chiefl ESec. of Inertionl
——{Sec. of Soldering and CleaninEl

§—2 Training -

1t’s intended to send a group of 6 members for 20 days for study tour abroad so as to

speed up the ODS phaseont and introduce mature no—ODS technology in developed coun-
tries. -

To facilitate the replication of the demonstration line to a great extent,it’s also in-
tended to organize fraining courses one after another for 10 days and 30 participants each
course with the cooperation of No. 2 institute. MMEI, beginning from the date of the
construction of the project till 1996,

9 Implementation schedule;

The Director of Nanjing firm will be in direct charge of this project and a group spe-
cially appointed and headed by Jiang Jianhua for Implemetation. The No. 2 (electronics
process research) Institute and No. 4§ (electronic materials research) Institute will closely
coordinate with the factory to conduci test and replication work.

This project will be completed in 1. 5— 2 years since the approval of the feasibilitv
study report and the implementation schedule.

The implementation schedule s as follws:

? 11082 | 1993 | 1004 1995 |

j vear 1 : :

J‘r progress : : i t !

‘ " 2nd 1 st ! 2nd - 1st | 2nd 1st i 2nd
deszrintion hall  half ! hall  haif | half * half | half




% 1 Feasibility study report
preparation and evaluation
2 Examination and approval by s
NEPA and UNDP
3 survey and technical
exchange at home
H R
s Stndy tour aboad e £
& member for 21 days :
5 " commereial negotiation —
6 contract signing and ae
approval
7 contract execution and B
construction
8 | Tral run and acceptance test SN B
g replication

Note :This schedule is on the basis of the fact that UNDP funds will be available at
the 3rd quarter of 1993,otherwise,it will have to be postponed accordingly.

10 Incremental cost calculation

10—1 Investment estimate

Nanjing firm is intended to set up a demonstration PCB cleaning line for ODS phase-
out with the grant of the Montreal Muldilareral Fund . The investment estimate is as fol-
lows .

12tne total investment: RME 3,584,800ncluding US $ 492, 060) where:

construction RMB70, 000
machine procurement RMB2,186,400
{covering US§ 352,000)
mnstallation RMB 57.900
{covering US$ 10.000)
other engineering cost and expense RMB1.270.500
{covering US$ 130.000)

7 ithe proportion of fixed assets. 61. 374
Phesheduls of investment allozation

Trne mvestment aliocation will be completed within 24 month: from the date of

16



UNDP signing the project document.

4)ysome descriptions concerning the investment estimate.

a. The foreign exchange rate is 1USD to RMB 5. 79 as issued by the State Foreign
Currency Administratiom on Feb 5th,1893. The imported equipment will be of CIF price
and together with the materials for trial run will be exempted from duties and taxes on
added value purspant to certain rules, But the local supplied costs in RMB such as compa-
ny cormnmission, banking charges and local transport expense and miscellanecous expense
are all included.

b. The local supplied equipment will be priced with reference to the ex—factory price
with 6% of transport and miscellaneous expenses.

¢. Installation cost will cover the cost {or installation and debugging of both imported
and local equipment and instrument.

d. Construction cost will cover the cost for transforming the existing building and
pipeline.

e. This project will mvelve refurnishing the cleaning process only, exclusive of the
tools or furnitures required, which will be supplied by the firm itself.

£.1t’s estimated that US § 50,000 will be needed for study tour abroad and training.

g. The charges for feasibility study report preparation and design will be as stipulated
in “The Charging Criteria For Engineering Design”issued by the State Planning Commis-
sion in 1884,

h. The preparation expense will be 10% of the total cost.

i. The foreign currency reguired for this project will be allocared by the Montreal
Maittiateral Fund while the RMB by the firm.

10— 2. Estimate of operating cost

computer and peripherals are cleaned in vapor cleaning process with F— 113 and
MCF. The no-ODS replacement technology — water cleaning and semi— agueous clean-
ing processes —indoced eguipment change will bring about the change of fues and energy
cost.iabor cost and maintenance cost.which 18 shown in the rable artached.

P35, the estimate of net present value of operating cost

Judging from the table artached.it could be seen that the operating costs before and

-

after conversion for this project are right equal 1o each other (RMB 139,200). The differ-
ence of tnereased sum and saved sum is “o” and the ner present value s “o” o0,

10— . The 1ota!l sum of incremental cost

The incremcntail coS 15 jusT (e 10TA IMVESIMENT &% 10 NEl Dressnl vage s To . 1 he

tora! Rumn ol incremental cost. i e, total investment v RMBZL AR, B00 (eqguals to US

20



$619,100). It’s hoped that US$ 492.000 our of the total sum would he grant allocated
by the Montreal Mululateral Fund.

10— 5, Caleulation of “C” valus

CC -« CRF+(OC~08)

C= M - ODP
where CC=increased investment RMB 3.584,800
CRF=12%
OC=yearly additional operating cost RMB174,200
S =yearly saved sum KMB174,200
M. ODP== year!y emassron of ODS (In terms of ODP value) 8t
(i.e. F—113— 10t, ODP~0. g,emlsmon 5. 1) MCF UPP

Therefore,for this proect “C” value is RMB58,700=US§ 9,300

(C value for UNDP grant is US$ 7,380/t - ODP)

11. Financial analysis and economic evaluation

11—1 Conversion’s impact on the firm’s economic results

The firm’s financial returns analysis clearly displays a rise of the annual total cost
and the peoduct cost under the circomstances of identicel operating cost due to the increase
of fixed assets and the relevant increase of depreciation charge and the amortizarion
charge that should be counted in the cost.

11— 2 Economic evaiuation and suggestion

The project aims at QDS phaseout through converting the cleaning process, Conver-
sion won't lead 10 any new product.any change of technical specifications and property of
the existing product,nor the out put rise and upgrading of the product and the sales in-
crease. Un the contrary . there will be a notable cut —down in the firm’s profit rate and
rate of profit and tax. Tt should be pomnted outthat the economic returns come out of the
conversion will be negative and should be offset with the orignal profiz. which will not -
conomicelly bensfit the iirm. Thus. for replication of the demonstration line to siiminate
LS 0 s suggesiea thas U5 5452000 by supported as grany by the Montrea!l Muliilater-
al Fund.

To reduce 0I5 caussd czone layer destruction is most essential and imperative. The
social results could not be judged only from the economic point of view. It’s firmly be.
Hewer thar the ronversion oot oaby Teasthle i alen o muss,

Tatie. Urpzroung cost beiore and alter conversion

T
€374
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‘- 3 L?I {w} i b
before conversion after conversion difference
descripiion aty srice oy price ::;ZZZZj:
(UssH Uss)
1 F—113 10t 15,000 —15,060
2 Axarel 5t 15.000 +15,000
3 water use 24,000t 6,000 -+ 6,000
4 power consumption33,000kwh! 6,600 ¢18,000kwl 33,600 -+ 77,000
s labor cost 2 persons 43,600 7persons 33,600 + 24,000
§ | maintenance cost 8,000 38,000 428,000
total 174.200 174,200 0
Table. Investment Estimate
foreign in terms
description CRITENCY of RMB RMB remarks
(Ush
1 building constructin
buildia;gnj:iiireline 70.000
2 equipment procurernent i é
f f.."f”l im;ﬁz‘ta:j equipment I ! i E
1 prive (including materials) g 342,000 1,880,200 CIF
2 | company commission 5.100 29,500
3 Bank Commission 1,700 %, 800
3 4 local transport and 3.200 1 18,500 I '
i rascellanecus expense ! ! ! ; 1
: subrotal | EBILIOOL  Z,03E.500 | é
% 2— 7 local equipmet | l : i
L1 price 2 E i 146,000 |
! - ITAnSDOTT Zzi;:;:ceflaneom g g &. 406 %
TTEH N , s bE 44
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i

wtal for equipment 352,000 2.038.04G0 é 148.400 !
3 installation % i
1 imported equipment 9,000 §2,100 |
2 local equipment 1,000 5,800 3
subtotal 10.000 57.900 ;
4 other items and expense ;
1 study tour abroad 543,000 288,500
2 technical assistance 30,000 173,700 23.500
3 expert receiption 10,008
4 local training 180.00C
5 ireplicatton ,development and test 150,000
& {easibility study and design
7 contractar supervision 164,000 57,900 10.000
subtotal 166.000 37,800 373506 i
5 preparation 30.000 | 173,700 | 110.000 |
: |
& interest of ipan ; 4,300
| |
i tatal 492,600 | 2.848.600 §  736.200

List of Equipment and Instrument

'

!

, Price (US S

deseription Sy remark
' uni priceatal
i forelgn sourse ;
N i
i solvent cleaner with drer (ECD 4353 [ 7600
i . . . !
o 1 Water cleaner wih drier I g men
- — AP TELOOD
{ECD e500> |
3 3T water producing slany o L0

Clganingss 108187




ultrahigh resistance and

5 SO current tester ! | £5.000
6 conductivity rester 1 6. 000
7 atom absorption phgtometer 1 36,600
; ighTo e |
g spare parts 10,000
subtotal 8 307,000
local sonrce

1 effluent trearment {acility 1 106,000
2 PH ion tester X 40,000
subtotal 2 140,000
total 10 887,000




- R L
BE-MAI-135T 10357 UNDP BETTING CN £323398 PLES

PROJECT COVER SHEET

-

CUUNTRY OR REGTION: . China

' BECTOR COVERED: Primary Sector: Solvents

ODE CONSUMPTION IN AFFECTED.
: 4311 tonnes of ODP in 1891

ELIMINATION OF CFCs IN CLEANING
OPERATIONS AT THE CHENGDU
QIANFENG RADIC INSTRUMENT FACTORY

“PROFECT DURATION: ' Three  years from  funding
availability

ROJECT IMPACT:ODS REDUCTION : 9 'tonnes reduced CFC-113

PROPOSED BUDGET: " Project Expense: US $401,000

T operational Cost
@4 YR NPV = S & 43.700

_ - US $444,700
TMPLEMENTING AGENCY: - uNDp

HNATIONAL COORDINATING AGENQ&ﬁ'ﬁEFﬁ THROUGH MEL

PROJECT SUMMARY

e The China Country Programme addresses the rapidly growing
.. solvent sector by . employing a strategy of subsectoral
s Gemonstration projects, followed by replication. The CHENGDU
factory is the fourth deponstration project, following Dandong
i and Dalian which were approved in 1982. The CHENGDU FACTORY
epragents the sector assaﬁlated with the manufacture of
lectronic instrumentation. (180 firms, 20% of the 0DS
onsumption),and the technology planned includes replacement of
Risting ODS cleaning lines with a sami-aqaaaus cleaning line Tor
‘the critical, high reliability, high freguency circuit boards,
and an agueous cleaning line for the non-critical boards and
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PROJECT OF THE GOVEREMENT OF CHINA

BELIMINATION OFf CFCS IN CLEANING OPERATIONS AT
THE QIANFENG RADIO INSTRUMENT FACTORY, CHENGDU

Project 0b3¢¢t$v¢ L

- objeﬁtive of this pra;e&t is to phase out the use of CFC-113
d methylchloroform tised in the manufacture of high voltage/low
‘1083 printed circuit boards (PCB} and coaxial products, and
lectronic instrument components at Chengdu Qianfeng Radio
fistrument factory. The projéct will use technology and equipment
£ that can serve to demonstrate successful application of ODS-free
chnology to the other manufacturers in this subsector

gector Data o

al oDs sonsumptien in Chifia 'in 1991 was 48,239 tonnes with a
- {ozone~depleting potential) value of 63,352 tonnes. <China
s forecast that unconstrained 005 consumption would, by year
@010, result in ODS consumption of 229,318 tonnes thh a oODP

lue of 292,714 tonnes thh a reﬁultlng severe damage to the
Lal -ozone layer. .

‘consumption in the solvenfts sector in 1991 amounted to 4,947
nes with a combined ODF value of 4,311 tonnes, This
whbination reflects the wezghteé.av&ra§@ of a 1.07 ODP value for
C~113 {21%) and a 0.12 ODP value for methyl chloroform (9%).
ere are 3,200 medium and. small-sized enterprises using ODS-
sad aiaan1ng processes in China at present.. With uncenstrained
= gbnsumption, 0DS consumption in this sector by year 2010 would
ach 53,571 tonnes, growing at over 14% per annum over the
: iod 19%1-2010. It is thud critical that ODS consumption in
‘this sector be reduced as soon as possible. This is
eshnalogzcally feasible since alternative processes exist. The
gﬁaln issue iz to determine’ the few c¢leaning processes, oOr

.alternative technologies, most feasible for the many different
Ttory applications thrauqhaut ‘China.

Background

ke major, high growth area in China is the solvents sector, as
eribed above. Key demonstration projects in each of several
jor applications, or subsectors, followed by rapid reﬁlxaatlon
and deployment of the demonstrated technology, is deemed
scessary for successful completion of the solvents sector
erall strategy. Two additional elements which are essential
wards achieving cost affeatxve phase out in the sector consist

kS
Y.
.
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a) & laboratory for evaluating parts cleaning processes for
the replication plants, where samples from the factories
can ke cleaned in varioug standard processes, and the
appropriate process and equipment specified.

k) A manufacturing line to produce cleaning eguipmaent for
the replication in an economical, expediticus manner. (One
general study tour has already been completed to evaluate
the possible candidates for a joint venture in this
regard. }

The Chengdu Qianfeng Radie Instrument Factory was chosen as a key

subsector firm from among some 180 factories producing similar
©. product lines in China because it feéatures high guality and high
reliability requirements, and possesses the appropriate
complexity in its manufacturing of both through-hole and mixed
wtechnology printed circuit boards {(PCBs). It is located in the
‘northeastern suburbs of Chengdu City, Sichuan Province. Founded
- dn 1958, it manufactures 3 main product lines - signal source(low
» frequency, high f£frequency, and ultra high freguency}, high
reliability preoducts, electronic application products (such as
security devices, medical electronics, etc), and consumer based
instruments, such as gas and water heater instrumentation. It
produces a nominal 320,000 pieces per year. Since it is engaged
in circuit board manufacturing as well as soldering/assembly, it
‘also contains effluent treatment facilities, to assure compliance
with national and provincial regulations.

.- Project besecription

Chengdu Qianfeng Radio Instrument Factory currently uses
primarily OFC=-113, with gome methyl chleoroform, in the
manufacture of 1lts product lines, consuming $t/y of ODP. The
company is committed to phase out the use of these ozone

Benmi-agqueous technology for its two batch cleaning lines that are
to ke replaced. In addition’ to  the eguipment to be replaced,
S instrumentation will be needed to define and establish a high

‘reliability, guality wanufacturing process., This process
" Qdefinition squipment will also be used by other firms during the
“replication process. Peripheral equipment will consist of a
T P.I. water generating wunit and an assembly process agueous
. effluent monitoring system to assure product gquality requirements
‘ are retained and environmental responsibilities are met. The
T factory will absork the costs of new piping and transformer
*needs, as well as piping wmodifications, and some training
expenses associated with startup and the replication process.
A study tour is built into the project in order to select the
xact semi-agueocus process and eguipment, and to develop an
adegquate startup plan which takes advantage of the experiences
of others who have adopted this technoloegy, and to prepare some
local experts for the training tasks associated with the
replication process.

.
s
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%@g depleting substances, and has selected the use of agueous and-
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Technology Choice Discussion

.1 Selection

he selection of semi-agquecus technology for the "high rel" PCBs
was based on the desire to asgssure that the minimum changes are
fihade to the manufacturing process. The use of semi-agueous
i cleaning technology allows the continued, uninterrupted use of
t%he upstream, solvent based soldering and assenbly steps (with
cPosin based fluxes and paste) and allows the limited engineering
esources to be focused on a smooth transition in the cleaning
rocess ag well as the change in the effluent streams. In
dddition, the high fraquency‘appli¢ations of the critical circuit
poards ¢an put them at qreatﬁx risk, in an enviremment conducive
0 dendritic formation. The Semi-aqueous process allows the use
‘i non-agueous rosin based fluxes and pastes, which reduces that
sk,

5.2 Production Process g
ter soldering, the high reliability, complex PCBs will be
ocessed in a semi-agueous’ cleaner. This allows the sane
pstrean process to be used. It does require, however, the use
of DI(deiocnized) water for rinsing and a drying step which
gonsumes more eneryy than the current process. There will ke
cascade rznsing steps requived for these boards, to be built into
#he batching cycles. The metal parts and non-critical PCB’'s will
be cleaned in an agueocus batch ¢leaning system, which alse
requires DI water, a cascade rinse and an assenbly waste effluent
onitoring station that was not needed in the ODS solvent
"cleaning systems which are being replaced by this préoject.

Project Costs

BEquipment B price/cost

1 seni agueous cleaner thh 76000$
arying unizt |

1 DI water cleaner ﬂith ér?ing unit 78000

1 DI water qeneratiﬁﬁ!plant 40000

1 sleanliness testef i. 22000

1 atom absorption effluent wonitor 30000

spare parts 20000
‘ subtotal 256000
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Materials

ion exchange resin

| subtotal

Miscellaneous Costs

eguipnent installatxon

study tour

expert fee

feasibility stady; éasign

transportation/prémium

cgﬁstr&cticnfstartup
contingency itemg

subtotal
TOTAL
Op@xating Costs
energy
$0. Q§;kwh*(33sooa~339a¢)kwh
maintenance

$12000 new maintenaﬁce cost {5%)
¢ so00 replaced e§§t ﬁt. cost.

ingredients

§ 9000 new solvent .
$14300 old solvent -

Operatiﬁg Costs  TOTAL

NPV of % yr costs

:3 Project Costs to he Barne by the Country{RMB)

;aghnzca} ass;staﬁ@& o

experts :

local training o

development, testilig for replication

contractor superviéiﬁn

preparation

building, gzpelxﬂa\aaﬂvargian

local equipment o

feasibility studyjﬁﬂsiqn

transport and mxsaellaneous
TOTAL

5000

10000
404000
30000
10000
10000
10000
36000

140600

401000

15100/yr

4000/yr

~5300 /yvr

13800/ YR
43,700 $US

23,500
10,000
180,000
100,000
10,600
110,000
50,000
200,000
10,000
12,000
705,500 RMB
126,000 $US
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Financing Plan |
<1 From Multiliateral Fund:

Investment Coésts o $401,000
NPV of 4 ¥r ﬁperatinq Costs 43,700
TOTAL REQUESTED FROM THE ML FUND $444,700
From the Government: i $126,000
Total Pr&ﬁéct Coat §570,700

.xojact Inplementation

Management

Schedule
A e ——— ———
YEAR | 1992 | 1993 | 1994 | 1995
EP DESCRIPIION
Feasibility Study repﬁrt | % |x
-and evaluation
Examipation and &pprcval by =X
NEPA and UNDP
‘survey and teehnlcal ' ' X% | wx
exchange .
gtudy tour - %[ x
Contract negotiationg X
Contracts let o X
?:acuramenthcnstruéhion _ x|x
startup and acceptance o xx
testing : _
Begin replication ;g, x

frrojE¢h Inpact

ig project will eliminate the use of at least $ tonnes of QDS
in the first year after startup. Market and growth estimates
it nfticate that this may continue to inctrease at the rate of about

T 14% per year. The project will also provide a high gquality
“,demonstration site for the training, dissemination of know-how,
; and technology transfer to an additional 180 similar
Jaanufacturing sites thxoughout China, which in 19¢1 consumed 711
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T1O: FRANK PINTO

FROM: CLINTON NORRIS
UNDP CONSULTANT DATE: 13 MAY, 1993

SUBJECT: PROJECT TECHNICAL REVIEW

I have reviewed the Solvent Demonstration Project, “Elimination of CFCs in Cleaning
Operations af the Chengdu Qianfang Radio Instrument Factory” based on detailed
discussions with MEl (Minisiry of Electronics Industries), CEED! {China Elecironics
Engineering Design Institute}, and review of the study report prepared by factory
and CEEDI personnel regarding the Chengdu Factory project.

Technical Soundness

This demonstrafion project substitules different, but effective non-ODS technology
for the cument solveni cleaning lines that are in use, i.e., aqueous technology for the
non crfical parts and semi-aqueocus technology (solvent clean/aqueous rinse) for
the critical radio patts.  His these crilical parts that will be exposed to
circumstances that enhance dendrite formation, and the use of semi aqueous
cleaning technology minimizes that potential. The other, less critical parts should be
adequately cleaned via aquecus technology. Both technologies are now in use
and have generally dermonstrated at least equivalent performance vs, prior QDS
cleaning processes,

Safety

The use of semi aqueous technology employs hydrocarbon substances which have
flammabilify potential. The use of established equipment and processes assures
that the appropricte safeguards are designed into the replacement technology.

Thus, misting will be controlled or blanketed, depending on the equipment chosen.

Environmental

The use of aqueous technology has the poteniial for the detergents fo complex
with the heavy metal caomponenis in the removed flux residues. The
instrumentation provided in the project will detect if melals are being dissolved in
the water waste so thgt the process settings can be adjusted or the metals
removed,

3
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Environmental {contd}
it is the evaluator's understanding that aqueous freatment is avdilable at Chengdu
due to the circuit board manufacturing at the site.

Equipment chosen has built in recycie capabilities which will minimize the size of
waste streams as well, Semi agueous solvents are hydrocarb:ons and thus have
VOC potential. While VOCs are not regulated in developing countries, they may
be a future concern.

Cost Effecliveness

The project addresses cost effectiveness, with stipulations that instrumentation be
used in the replication process for the subsecior, and subsectoral local experts be
developed as a result of the study tour, for use in subsequent replication activities,
The estimates are in line with experience in other counfries and at $8.8/kg, are in the
range of unil abatement costs for solvents, in spite of the fact that thisis a
demonsiration project. Cost effectiveness of the replications should be
considerably less based on the Chinese plan to use the instrumentation for process
set up and the plan to use locally produced equipment that is based on
technology transfer from an established, reputable equipment manufacturer.

This will qlso address the issues related to practical experience.

Recommendalions

It is recommended that this demonsiration project be approved.

One United Nations Plaza *New York, NY 10017 +Tel {212} 704 5000 +Cable UNDEVPRO NEW YORK
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gy DS reduction

Total ODS reduction would be 8t with C=18% 13, 7¢0/t - ODP in completion and

starting operation of the demonstration line. (C value for UNDP grant is US$ 10. 800/«
- 0D

In completion of replication in 180 firms (cost for replication extra)., 711t ODS
would be reduced by 1596.

1—6 Canclusion

The following conclusions have been made on the basis of technical and economic
analysis:

1) It’s the common task for the whole world to protect ozone layer and phase out
ODS. to which the developed countries have contributed a great deal since mid 80’s. The
Chinese government has attached great importance to ODS phaseout since signing the
protocol and listed it in the national 10—year development plan.

As stipulated in the revised Montreal Protocal. China is lable to replace ODS in the
3, 200 electroic firms. It’s thus absolutely necessary to phase out ODS in electronics (in-
cluding metal partg) cleaning.

2y Since {180 jnstrument firms are spread out all over the country and big ODS
users, it’s more economic and rattonal to build up a no— ODS demonstration line and
rephicate the line step by step.

3y Chengdu factory is typical and featuring critical electric parameters, high cleanli-
ness and large QDS consumption. So, it’s the wise decision to set up the demanstration
line in Chengdu factory.

4) 1t’s better to introduce mature ODS replacement technology from abroad.

5 The project would ger strong support from the government.

&y The economic benefit of this project appears negatve.

73 On the other hand. the social benefit of this project wil]l be remarkable in terms of
protecting human environment,

Chengdu factory will completely elimnate ODS up to 8t in toral fram 1994,

US$ 3,87 mil. will be needed for replication in 180 firms and the ODS reduction
will be 7561 by 1094,

8y Covalue: USS 12 70075 ODP(C value for UNDP grant i= §10. R00/c. ODP)

he above would justify the necessity and feasibility of this demonstration line.

1y Investment in this project won't make any change in production capacity. product
guality and the cutmr value. On the contrary. the oroduct cost will go up. which will re-
sult in negative economic returns. In addition. the project 15 a demonsuration line and
some cost will be virtuely out of the factory need. Due o the above reasons, 11's bes: not
to allocate the funds thboth US$ and RMB) in the form of loan.

2% The costs {or marent and software for the project is nor ncluded.

b



33y ODS phase— aut schedule will be delaved unless the transitional mulrilateral funds
i« allocated by the 3rd quarter of 1993.

4} The prereguisite of the replication is the cleaning process lab and the cleaner man-
ufacturing line in operation plus the US§ 3. 87 mil.

5) All the ODS phaseout projects in electronics and others cleaning is a system engi-
neering package consisting of 4 demonstration lines (in Daltan. Dandong. Chengdu and
Nanjing). 1 cleaning process and recycling lab and 1 cleaner manufacturing line. They
condition one another and the delay or cancel of any of them would hinder the overall pro-
cess.

2. Information on implementation agency.

2 —1 Basic information

Chengdu Qianfeng Radio Instrument Factory is located in the Northeastern suburb
of Chengdu City, Sichuan Province. It’s 3, 5kms away from the city centre. The factory
site 15 quite plain and well layout. It has sufficient supply of water. power and gases as
well as the convinience of highway, railroad and air transportation and communication as
well.

The factory was founded in 1958 and has so far had 3 major categories of product~
electronic instrument product., electronic application product and consumer product with
gas appliance in domination.

Typical instrument product

signal source (containing LF, HF and UHF stan-
dard signal generator. synthesizer, freguency sweeping scurce and special source for com-
munieation. broadeasting and television) serving the use in areas of radar, communica-
tion. electronic countermeasure, havigation, broadeasting and television: signal analyzer
anecluding frequency spectrometer. modulation meter. phase notse meter, distortion me-
ter. sterso decoder): network analvzer: RF volumeter Uncluding voltage standard and
test recervers o attenuator: DG AC regulated power supply and various parameter mea-
suring meter.

Elecuronic application product ESD control security device. consumer power

supply and electronic medical implement.

Consumer product -gas water heater. electric weter heater. cooking oven and gas
cooker. Each category of product has its own RED centre. Besides and besed on the
above product. the factory has devored great effort to develop intelligent rester and elec-
rromapnatic compatible 1esrer for mobile service, broadozsting and rgievsion. extend clecs
tronics technical appplication 2nd furthur diversify the product of the 3 caregories. In ad-
dition. the faztory has sueesssiully combined the technology and trade [or even better de-
veloping and upgrading their product to {ollow the principle of enlivening the operation at
nome and increasing export aoroad.

The factory now nas:

e



in which workers: 1, 473

technicians: 970 (senior-level: 115 engineer-level: 341}
——site ground area: 177.300m?

in which building area: 108, 200m?*

—floor area: 166. 700m”

~leey equipment: 876 pes.

mstrument: 1237 pes.

installed electricity capacity: 1200KW
—— ¥ fixed assets: B0, 078. 000
net: ¥ 34, 476, 600
——industrial vaiue of curput:
in 1991 {(present value) ¥ 85, 78{, 000
profit: =35, 566, 000
2— 2 Present condition of the factory’s environmental protection
Environment protection has been given great attention to and was fully considered in
conjunction with the enygineering design, construction and production to the National En-
vironmental Protection law.

Dy effluent effluent from plating process and acid and alkaline cleaning process is

well treated in the effluent treatment plant.

2) dust and waste gas dust coliector, exhaust hood and scrubber are used for

treatment of dust and waste gas.

3y noise noise insulating wall. door and window were mounted in the noise gen-
erating rogm. and noise suppressor and ilexible connection in the piple.

All the facilities in the factory have 100% service rate, 9%% operation rate and 95 %
rate of fineness.

The factary has its own monitoring center to keep the treated waste discharge in
sonformity with the national and provincigl regulations. But, at present. CFC—113 and
MCF are suli in use in PCP assemblies cleaning 1o remove excessive flux. Local exhaust
serves to ensure the operators nzalth. but the discharge ro the atmosphere acts 1o deplete
the ozone laver and ruin the living environment of the numanbeing.

Marke: analvsis

The rapud development o moblie service and television industry and the steep n-
crezse of the equipment in thess two areas have provided a huge market for the related
tesiers and mstrument.
w1 The annual sales of elecireonir resting instrument and thoss in it {or communication.

broadcasting and television thess vears in the major developed countries are shown in the

- . P *
Tallowring table:



year

1985 1935 1987 1688 1988 1990

items

glectronic testing instrument (n US
& mil. 5 7619 7729 7947 8607 9529 10265
51318

in it the instrument for communica-

tion & broad — casting {in US § 2538 2576 2649 2869 33064 1422
mil. )

{The sales in USA, Japan. Germany, UK, France and ltaly account for around 99% of
the total) .

The table indicates a ratio of 1/3 of the testing instrument for communication, broadeast-
ing and television over the total electronie testing instrument with a yearly sales being 2.
5 to 3. 4 billion and a 8% rate of stable increment.

3 -2 The potential home market is rather large since the percentage of testing in-
strument for communucation, broadcasting and TV over total electronic instrument is on-
ly 20%. which is far below the proportion {over 30%) in the world.

3 3 Comrunication, broadcasting and TV are the key development sectors in the
national 8th 5—yea: plan. which will impose marked impact on the other sectors of na-
tional economy as well as the people’s life in both material and eulture and will open a
wider market for the testing instrument. In the recent years, the market demand for
such instrument has come up to RMB 350—400 mil. each year (in which only RMB 15¢
—180 mil. of local supplied instrument) with & market sharing of 43—49%.

3-—4 Judging from the experts’ estimate. the annual market demand for the testing
mstrument for the above— mentioned sectors will be about 100 mil. RME in the 8th 5—
year plan. lt's obvious that the current local supply is far behind that number. for mobile
service in particular. For instance, there are 1 mil. pes. of mobile service units in service
now and will be 2 mil. pes. in 1995, That will require 2 number of 400 pes testing in-
strument for R $ D and production.

3~ % As the communication. broadeasting. TV and information industries growing
fast and various slectronic appliance entering household. the electromagnetic — interfer-

%

nce induced abnormal operation of the appliances has turned to be 2 common problem.
11" attracted much atention in the world and rules and ¢reteria have been issued ior con-
trob and restramn of such slectramagnstic pollution. 1078 not aliowsbie o produce. tmporn
or export the product that does not meet the rules or criteria. In China. 1t’s been not long
hefore the naronal EMC standard was established with reference 10 CISPR and MII

rate nd
came Into force.

11, and
There will be an increasing demand ior testing instrument (There 1s almost none for
the time being) for the purpose of implementation of EMC standard and the ispection of

exznor produst, Chensde faziors's Ireauoney spectramerer and the preselacior could fune-

"
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tionally satisfy the market demand.

3—6 Great effort may bring about a sharing in international market for the testing
msorument for communication. broadeasting and TV. In the past few years. the factory
has produced more than 10, 900 pes. of 13 types of product for export including signal
generator, {requency spectrometer and parameter testet to Poland. Cuba and Romanis,
power supply for all types of radio set to Germany and domestic communication security
system to Australia. Singapore. Vietnam. Pakistan and Hongkong. It should be noticed
that country like USA is both a big intrument exporter and importer as well.

The USA market statistics on electronic testing instrument in 1987 and 1988 are
shown in the table below:

total 331% D? hame . home market
electronic testing sales export | impraot sharing
instrument o US $ mil. ?
1987 5411 10633 | 4378 | 2129 32.7%
1588 6166 1163 4983 2188 34.7%

The table displays such a fact that in USA. the export is twice the import of elec-
tronic testing instrument while the home market sharing is rather low (below 35%). It's
apparent that USA has exercised such a strategy as to dominate the high — grade market
while open the medivm—and low ~grade market. 1t’s known that there is a certain mar-
ket shared by the instrument of higher performance and price ratic made in Japan., the
Netherlands. Canada. South Korea, Taiwan and Singapore. Hopelully some medium —
ot low — grade instrument made in China could enter the market of USA or Japan so long
zs the products are greatly improved in performance. refiability and appearance.

3— 7 The medical service sector has seen mors and more utilization of electronic med-
ical implement in all sizes of hospitals and a bigger market as a result, Take the bed - side
monitor as an example. About tens of thousands of monitors will be needed in the 8th 3
-~ year plan. As esuimated in the guideline on the development of new medical product.
there was and will be a demand of 800 pes. 1n 31981, 1. 390 in 1942 and 2. 300 in 1983 at
an increasing rate of 30% per vear. Chengdu factory is one of the producers of such medi-
cal implement.

Fe & Wik regard o spplication produst such as gas water hoster, 1L usss natural
gas. LI'G and methane as fuels and features high efficiency, energy —saving. quick heat-
ing of water. safe and reliable and simple operation. 1t7s been well received as soon as it's
put up for sale. The factory supplied the whole country 1. 5 mil pes. in 1980 and 2 rul.
pes.oan 1697 and more may be anticipated.

in & word, the factory has been and is doing s utmost to diversify and upgrade its

T Ay

. . . . P - . . - . . -
rofuct 1o serve well vanons nausrral sectors anda all regions throughouwt the country. it
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has formed a yearly production capacity of 8, 000 pes. of electronic application product
and 300, 000 pes. of gas heater series and won extensive market and excelient credit and

increased 1ts sales every year.

4~ Product programme, property and configuration and technological characteristics

4—1 Product programme
1) elecrronic instrument

a. signal source 560 pes. . )
b. signal analyzer 670 pes. -

€. parameter fester 510 pes.

d. others (regulated power supply) 6150 pes.

23 electronic application product

a. ESD contrel 1, 500 pes.

b. security device 20. 000 pes.  (sets)

¢. electronic medieal implement 910C pes.

d. gas appliances 261, 000 pes.

4 -2 Product property

1) electronic instrument

a. signal source~- LF distortion signal source, multiwave function source. ultrapure
phase lock standard source below 1 GHZ and synthetic signal source below 2 GHZ, syn-
thetic intelligent TV standard signal source and standard and FW. sterec image signal
generator and frequency sweeping signal scurce,

b. signal analyzer— frequency specirometer below 2 GHZ. modulation meter below 1
GHZ. distortion analyzer, high—grade incelligent frequency spectrometer. preselector for
EMI1 inspection and frequency specirometer below 4. 4GHZ.

¢. parameter tester—— pointer and digital HF volimeter. go— power meter, test re-
ceiver. LOCR meter. vesior volimerer. KF voltage calibration unit, siarionary wave
tester. insulauvion K tester. voice surface wave filter. tester and color TV tester.

d. artenuator — step attenuator with multichannel, variable attenuation and step
rate,  various accuracy and step rate, various accaracy and impedance. fixed and pro-
grammable attenuator.

e. mirrowave device — tandem network. directional coupler. microwave zoaxial
switch. coaxial filter impedance converter, directional detecior. precision recepracle and
comverier and Drecisian ooaNie: :ading. '

f. DC AC regulared power supply — DC radio station PS. DC regulated PS. con-

cravariamt P8 NCAC szgulated PS, switching AC regulated PS and clean P8

2: eleertronic applicaton product
a. ESD control — table panel and floor mat. wrist tape. vacuum ceaner. ionizer,

component carrier. cassette. wrist tape monitar, PCPE shelf. volimerer and plastc bae for
I €1

LTI ey iy el smavepremne
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. security device — alarm flash light. police rod, interior security communication
system, mubtiplex wireless alarm system.

¢. electronic medical implement — pulse short wave treating unit. heart function
momnitor. white blood cell sorting counter. CO; lazer treating unit. multichannel feedback
treating unit, nerve network balance treating umit. single channel automatic electrocar-
diograph and hot matx printer, eic. .

d. others—aeroplane inspection data collection system. weighing display, antennafi-
er. 4.5" B/W TV and radio. multipoint temperature sensor and instrument for petrolium
mdustry.

3) consumer product

a. gas water heater — 5 1 water heater, fully automatic water heater series, large
flow rate water heater. volumetric central water heater.

b. electric water heater series.

¢. gas appliance—heating unit, cooker. oven and cooker with oven.

The above three categories of product support each other and all depend upon elec-
tronic technology. All the produrt incorporate PCB and/or high voltage and low loss com-
ponents, HF ciccuit, HF MW cavity components and precision components/assemblies
requiring strict and thorough cleaning for critical guality and reliability specifications.

Following are two exampiles defining the performance of two typical types of product
—QF 1052 standard signal generator and JST (Y.R.) 5—~QFM 14B gas water heater.

QF 1052 standard signal generator provides CF. FM and AM signals and receive
sterec modulation as well. Tt is composed of the {ollowing elements — RF. phase lock.
output attenuation. modulation and power supply and control funetioning to generate CF.
FM and AM signal and receive stereo modulation.

Phase lock technology is epplied for higher {requency swability and accuracy. and key
—operated LED NIXIE whbe displavs frequency outpur evel maodulating starus setting
and {requency channe! switching. A 256704 bit stauc RAM is vsed for digital informadon
siorage and combination storage of frequency. output level and modulation siatus (32
groups of data).

in pase of power outage. & built——in Cd— Ni cell could supply the power and preserve
detz {

2

r more than one month.

QF 1957 is mainiv used for M. AM radic set. mobile radic siation or some receiv-
vy Tts main spooilicalions ars e iollows:
CW fregwercy 0,370 MHZ Iresuency stability

= (preset value M 5201077+ 30HZ /1 5min.
CW output: 0. 11pV—E8%my. source impedance: 300
AM characreristizs: 00— 82% 0 inner modularing ¥ 1KEZ
outer modulating F: 20HZ— 10KHZ

M 7

o oinner modulating FoodKHZ

SR characiensuss U s
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outer medulating F: 20HZ—100KHZ
frequency and output presetting
safety: insulation R>» 2M
leak current < SmA
teat voltage: 1. 3KV
JST (Y.R.)» 5—QFM 14B gas water heater functions to heat water with natural
gas or city gas. firing guickly and fully to provide big volume of hot water. It’s electric
pulse contincously ignite with o.free pretection and its automatic control is a dense PCB.
The operation principle is as follows:

—
luminous
indicator
oC S . > > .
C— 7 oscillator step-up ™ storage > uT by
i circuit rectification capacitor i step-up
1'5' vV ey
L »
Y discharge
! ~—1  frequency b
: control
i L current ¥ shutdown
£ . = .
S amplification, protection
b

Applying 1. 5V DC to the circult to enable the oscillator circuit. At the same time
when luminous ecircuit in operation the storage capacitlor comes into service after step -—
up. The discharge frequency control circult starts up the sscondary step— up to over 10
KV high teasion. breaking through 4. 5mm air space to generate spark for ignition.
Meanwhile. the quick start current provides amplified PS current to open the solencid for
shut down protection to make up the inertia of thermal couple.

The main specifications.
Operating Volrage: DC1—1.5V
‘or discharge disience 210KV
or discharge distance=24. 5mm)
HT discharge frequency: 222 times/s
guick start current time delay: 210s {current cuts down to 100mA at 20miD
4 -3 Configuration and technology characteristics

Standard signa! generator incorporates the following major components:
B.C.L. 0 PCE B



output display

power supply

switch. key and HF connecor

Al {ixed on the instrument shell. base plate. panel or shel.

Most of the electronic instrument works in the channels ranging from HF. VHF 1o
MW. PCB assemblies should have a low loss: Quire a number of mixer PCBs has strict re-
quirement of assembly and very low loss. Many products have an mner operating voltage
of 1— 20, 000 V with low loss and high insulation R. Some PCBs use gold plated wire
while some components gold pin.

Assemblying, soldering and cleaning are crtical processes to all the above products.
Lots of PCB assemblies should be assemblied using rosin solder and flux and also lots of
PCBs soldered with water soluable flux and solder paste. The latter are mzinly for applica-
tion product and consumer product. of which the yearly output is nearly 300, 009 pes. .

5 ODS phase—out plan

5—1 The existing cleaning process with ODS

Following is the process of PCB soldering and cleaning:

f T '
| manual P *
— soldering —> inspecnion k >
i Crosin fluxy | | ;
e | -
components |
preparanon Y. ¥ H r } T ) { ?
; H i : ' i
P , manual " inspection i; : solder !
. 1. . : N v : 5 T . .
> insertion _+1 —S— SOldenng 5y defects ok
.~ A J i (rosin flux) i | repair ¢
i 3

H

. wvapar phase
cleaning el INSPESTION e [EXT

B . R

(F-113) § step

The remponents are soldersd

£ on the (nrough - hole tvpe or throurk — hole and SMT
tvpe PCHs with rosin flux and soider paste and cleaned with ¥ — 113 16 remove flux
residuc and other soil 1o guaranee the snticlectnic strength, insulaton sirsngth and the
least leak current specified for quality product,

Cleaping process 1s most criveal 1o the production ¢of elecironic instrument. applica-
tion product and controls as most PCB assemblies for them are operating in HF. VHF and
REV no W7 and should be vers slean and dry for wloer o

e Kt e T m.“«‘ - IR Rl ‘rﬂ.
i LOE0 PETETIIIONS Sl &usuranes.
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5 -2 Introduction of alternative technelogy — climinating ODS

The choiee of cleaning solvent is closely dependant on the type of flux and solder
used. Rosin or water soluable flux may be cleaned by water with saponifier +organic solu-
tion and water-+ DI water respectively or by the combination of both to very effectively
remove soil remaining on PCB.

There are two alternative cleaning processes that arve applicalle to Chengdu factory.

1) Water cleaning process

The process is quite mature in through — hole PCB assemblies cleaning except for
military product. It's reported that, in USA, water cleaning procss is employed for 36 % or
so of through—hole assemblies and also applicable to SMT assemblies.

The process flow is as follows:

components insertion on PCB—)wave soldering (water soluable flnx) ~ymanual sol-
derung (ordinary components) —cleaning (hot water, DI watery —drying—inspection

At specified teniperature and pressure, city water snd DI water (resistivity is 10M{1—
cm) effect to remove water soluable flux and soider residue on PCB. Therefore water and
DI water is a feasible option to replace CFC—113.

1t’s reported by a company. USA. that their water soluable flux, is easily removed
to MIL —P — 28809 and the used water exhibits neutural allowing for direct disposal
without PH control or very simple treatment as required.

2) Semi—aqueous ¢leaning process {water with saponifier or Axarel

PCB with rosin flux and solder paste residue may be cleaned with saponifier or
Axarel first and water then in the following process:

Component insertion on PCB-—wave soldering (rosin {lux rosin solder wire) —ymanual
soldering (rosin flux, rosin solder wire) —3cleaning (hot water, DI water) 2 drying — in-
spection

Water and saponifier cleaning process usually consists of 3 steps —cleaning, water
ninsing snd drying.

In the cleaning step. soils like grease. lubricant and rosin react with alkali— saponifier
—PH value of 10. 5~11. 8—~and generate soluable soap. Normally. 10%o0of rosin remains
unsaponilied and may be most effectively removed i the water rinsing step with water
spraving at high pressure and/or high density. The clean PCB will be dried in the last
steji.

It assurned that the semi—aqueous and water cieaning process is 2 good choice of
DS replacement technology as it

L3

s technically feasible. cost -~ effective. human and envi-
ronment friendly and simple supply and eifluent treatmett.

The factory will be fitted with two cleaning lines upon product specifications and pro-
duction requirement — one semt— aqueous {water and saponifiory automatic cleaning line
for PCB assemblies of electronic instrument soldered with rosin flux and solder paste and
one D warer sleaning ling o PUR aszemblies of applizatan prodee soldered with warer

—
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soluable flux and solder paste.

Setting up the two cleaning lines involves the purchase of DI water cleaner as well as
DI water producing plant and measurement and inspection instrument,
The cleaning process for other parts should be taken into account too.

instrument product

i i .| vacuum ! !
: .
feed ) §--7- SMT 5 | conformat pn
preparation ! 1] coating cutting
E i L 4 -
Nl
semi-automatic| |/ ¢ 1
components 1 r ; .
P [ 7 insertion tine -"] wave soidemngf ?
i ¥
:
. insertion I
DIEPIOCESSING ) . 5
flow line > >
, o ¢ semi-agueous . [_'_. P . nex
2l triming b, SSM drymg? B o LEPERATUTE (s inspection p—sm- ‘
{ cleaning P shock ! step
+ + E
application product
i ¢ N l ! * ( 1
! {eed preparation | ) ‘ i i i
. components i ‘:smi[fm b PIN i[""}'g ‘"?"‘f Lo water -
. : flow line | u 1 solderi C i
i preprocessing | ! ; ruting : % soldering - cleaning
: A S SR i J
i " + 1 ~EL .
> drying 3y INSPECLION |
]
P —— S — Y

he production process {low chart will be as follows when no— QDS cleaning process in
operation: 5— 3 lmport of sgulpment
The existing F—113 cleaner has to be replaced as the cleaning soivent and operating
condition change. The list of equipment and materials reautred for the no—ODS process is
shown below:
List of Egquipment and Materials
for ODS phasecut



item Qty | description
equIpment
1 se!:n‘t - AGUEOUS Convey- 1 for .instzturnent product-
orized cleaner H—500 cleaning line
2 | Dl water cleaner w/drying . for application and con-
oven {ECD 8800, 9050 sumer product cleaning line
3 1 3] water producing plant . for instrument product
cleaning line
cleanliness tester 1
conductivity tester 1 | cleanign effect
ultra high resistance and 1 test
micro current tester
solderability tester 1
atom absorption photome- )
ter
spare parts
subtotal 8
material
1 | water soluable flux 0.5t | PCB soldering
2 | thinner 0. 5t é fiux dilution
3 é;;ti:nsilij:ble paste.  sal- 0. Bf: | PCB soldering
4 Axarel : . osm’
L3 ion exchange resin G. 5t ;;

Diepending upon the production features of small bawch and big variery. ECD 9600,
6307 and 500 barch cleaners may be the best choices for both cleaning lines.

54 To make The most economic use of multilateral funds and accelerate the repli-
cation of ODS phaseout demonstration line in the enure sector. the following plan has been
laved down.

13 The Depe. of Science and Technology, MMET is responsible [or the policy making
and the organization of comprehensive study and invesugation.

21 Ser up cleaning process and recveling iab in No. 7 and No, 46 instirotes. MME

3 Set up cleaner manufacturing line in No. 2 instrute. MMEL

v In completion of the Chengdu project. the two institutes shall coordinate with the
faciory to hold training course.

' 5y US $ 3. 87mil.  (covering technical assistance lee and unforeseen [ee) will be
needed for procuring local-made cleaners to replicate the demonstration line in 180 firms,
=7 0DE reduction ) -



The ouiput of electronic mstrument and automatic control {or application product
were 2216 pes. and 217, 540 pes. in 19081 respectively,

cleaning solvent consumption per piece of product was 0. 05 kg for the former and .
G2kg for the latter. In 1994 when the completion and operation of the demonstration
line. the output will reach 8290 pes. and 296, 100 pes. while the ODS reduction 6335.
5Kg of F-113 and 1658 kg of MCF respectively. The rephication in 180 firms will bring
about 711t ODS reduction.

6. Building. structure and urilities

61 Building structure

Two sets of cleaning system will be placed separately in instrument assembling area
and application product productinon area,

1) No. 35 Building-for production of electronic instrument

It’s a 5 storey building of reinforced concrete frame structure with a column line of
(74347 X6 and a length of 84m. Its building area is 1512m®. building bloor area is
6992m® and the floor hight 4. 5m.

The assembling is located on the Znd floor, which is a rectangular area of terrazzo
floor, 1m high south and north wall with steel framed glazing over it. In it. PCB clean-
ing process occcupies an area of 84m?.

2) No. 1 Building-for production of application product

It’s a 3 storey building of E shape with reinforced concrete structure. The area is
138m long and 17m wide and has s building area of 3667m?®, a building floor area of 11,
389m*® and floor hight 4. 5m.

The assembling area occupies 991m? on the 3rd floor. That’s ¢ rectangular ares of
terrazzo floor and steel framed glazing and PCB cleaning area is 50m?.

The refurmishing items in this projsct

a. set up PUB cleaning line.

In the assembling area. build glass partition to isolate assembling line from wave sol-
dering and cleaning processes to ease temperature control and noise control.

¢. place DI water producing plant right adjacent to the assembling area.

d. it cabinet AHLU and exhaust duet, water supply and drain pipeline,

§ 2 Litilities

The supply of sleciricity, weter and geses for the imstrument produst assembling

1t i N
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z. Noo1oand Ne. % rerminal substations supply power to sans=‘v the preduction need

b. The oral water quantity consumed for production , domestic use and fire protec-
tion 18 360 m*/day being supphed by the water system mside the factory.

e, The compressed air of up 1o kg/mm” pressure 15 supphied from The central station

: 4
1 TR faspores

[



d. No. 35 and No. 1 Buildings are eguipped with heating and refregeration system
and instrument debugging and metering area with cabinet AHU for temperature control.

e. Telephone and fire protection systems are fitted in both buildings.

The refurnishing cleaning lines will require an additional max. DI water consumption
of 2. 671/h that shall be supplied from the DI water plant attached 10 water cleaning sys-
tem; an additional installed power capacity 2 x 80kw, which needs an extra 240KV A
transformer to be installed in No. 35 Building (There is no existing one} due to the fact
that the existing two substations have no spare capacity for future use . Some rearrage-
ment and modification of HT feed line will also be necessary.

There will be an additional max. 5. 0t/h effluent to be disposed up to the National
law,

7. Environmental protection, occupation safety and hygiene. fire protection and en-
ergy Conservarion.

These issues have been in full consideration and put into service during the design.
constuction and operation and accepted by local competent authorities:

7--1 Environmental protection

The acid and alkaline effiuent from DI water plant for this project will go to the cen-
tral sewage disposal facilities for treatment to PH 6 — 9 before direct discharge., and so
does the effluent of high PHQ0~11) from the saponifier and water cleaning process.

7— 2 Occupation safety and hygiene )

1) There are emergency exits at both ends of the two buildings. aisles for disper-
sion, emergency lighting and lightning arrester.

2y For the operators health. lighting ranging from 150 to 300LX is provided upon
operation reguirement.

3) All power consumed equipment bas reliable nevtral grounding svstem.

4. All the driving units have housing, cover or wire guard.

7— 3 Fire protecuon

13 Both buildings have fire sections constructed upon “Fire Protection Code” and two
exite {or dispersion in case of emeragency.

2y Each floor is fitted with hydrant and portable dry powder extinguisher.

3 Water supply pipeline and fire engines will provide watar of 251/s for putdng
down fire outside the building.

74 Energy conservauon

1 Temperature conurol rons are used in automatic control assembling ares |

2y High eificien: ughting fixtures (mostly fluorsscent onesy are used.

3} Measuring Meters are provided in the supply line of power. water and gases.

. Organizationai mstitution and training

e8]

—1 Organizational mstitution

~y

henudu {aztory performe the director responsibilite avstem. The
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search centers. 19 divisions and departmenss and 12 production work shops are all under
the leadership of the director.

The Chief Engineer is in direct charge of ODS phaseout project and the daily activi-
ties are dealed with by the Chief Engineer Office.

*The ODS phaseout project implementation group” will be established as the project
gets granted officially.

g~ 2 Training

In order to introduce no-ODS technology mature and available abroad to speed up
QDS phaseout in the cleaning process of automatic controls of electronic instrurnent and
application product, it’s planned to send a group of 6 members for 30 days study tour
abroad.

And to make the project play an utmost role of demonstration to facifitate the replica-
tion work, it's also planned to organize training courses for the 1890 firms for 15 days and
30 persons each time with the support of No. Z institute from the time of construction of
the demonstration line till the year of 1996.

9. Implementation schedule

Under the Director's leadership. HuTingan. head of the project implementation
group will be responsible {for the daily control and planning work.

No. 2 (Flectronic Process Research? institute and No, 46 (Flectronie Materte]l Re-
search) Insritate will coordinate with the factory in test and replication.

The project is scheduled to be completed in 2 years, The schedule i1s shown in the fol-
lowing table:

H i

| . 10620 1053 | 1884 | 1895
[ Year : i :
H H ! i i : i
| ' progress | 20d 1st {2nd | 1st ! lad | Ist  2nd |
: description Chali balf | balf  half | hatf  helf ¢ half -

] :
: :
' B ; : : | 5
b feasibility study report | ! ;
! i |

e

1 ) , - !
P preparation and evaluation | :
P !
2 | examnation and approval by NEPA and UNDP | C e :
: : {
'
g |
sureey ang terinioad exchange 8 home ——
i ! ;
i l H i
. i ~ ¢ : |
b4 studv tour abroad & members for 21 days ‘ ! { -
£ | :
!
- 1




v 1992 19493 1564 1885
ear
Progress 20d4 | 1st ¢« 2nd t lst | Ind | 1st § Znd
description half { half | half | half | half | half | half
3 commercial negotiation —
& contract signing and aproval —_
7 contract excution and ronstruction PR
B trail run and acceptance test N
S replication e

Note: This schedule is on the basis of the fact that UNDP funds will be available at the
2rd quarter of 1993, otherwise, it will have to be postponed accordingly.

10. Incremenial cost calculation

10—1 Investiment estimate _

Chengdu factory is intended to set up a demonstration PCB cleaning line for ODS
phaseout with the Montreal multilateral funds, The investment estimate is as follows.

1) The toral investment: RME 3, 500, 300 (including US § 479, 000) where

consiruction RMB 50, 000
machine procurement RMB 2. 475, 300
(covering US$ 391, 000)
installation RMB 485, 300
other engineering cost and expenseRMBG28, 100

(covering US $80. 000

Note: RME 726 800 10 be provided losally accounts to US $ 125, 200,

2) the proporuon of {ixed assets: 63, 83%

3 scheduie of myvesument aliocation.

The investment allocation will be completed within 24 months from the date of sign-
ing the project document by UNDP,

4) some descriptions concerning the investment estimate:

a. The foreign <xehange rate i 1 USD o RMB 3. 79 as tesued by the Stare Foreign

Currency Administration on Feb. 5th. 1992,

5 .

The imbnrred eonipment will be of CIF price and rogether with the mareriale for irial

L
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run will be exempted from duties and taxes on added value pursuant to certain rules. But
the local provided costs in RMB such as company commission , banking charges and local
transport expense and miscellaneons expense are all included.

b. The local supplied equipment will be priced with reference to ex-factory price with
6% of fransport expense and miscellaneous expense.

¢. Installation cost will cover the cost for installation and debugging of both improted
and local equipment and instrument.

d. construstruction cost will cover the cost for transtorming the existing building and
pipeline.

e. This project will involve refurnishing the cleaning process only. exclusive of the
tools or furnitures required, which will be supplied by the factory itself.

f. Tt’s estimated US$§ 35, 000 will be needed for study tour abroad and training.

g. The charges for feasibility study report preparaiion and design will be as stipulat-
ed in ” The charging Criteria for Engineering Design” issued by the state planning Com-
mission in 1984.

h. The preparation expense will be 8% of the total cost,

i. The foreign currency required for this project wil be allocated by the Montreal
Maltilateral Fund while the RMB by the factory.

10— 2 Estimate of operating cost

The ne-ODS replacement technology-water cleaning and semi-aqueous cheaning pro-
cesses-induced equipment change will bring about the change of such operating cost as fu-
els and energy cost. labor cost and maintenance cost. which is shown in the table at-
tached.

10-3 The estimate of net present value of operating cost

Judging irom the table attached. 1 could be seen that the operating costs before and
after conversion of this project are right equal 1o each other ( RMB 139, 200).

The difference of increased sum and saved sum is "0" and the net present value is *
0" too.

10—4 The toral sum of incremental cost

The incremental cost is just the toral investment as the net present value is “0°. The

total sum of incremental cost. L e. total investment is RMB 3, 500, 300 (that equals to
USS 6804, 5003

137 sincerely noped that S 5478 D20 ow of th
by the Montreal Multilateral Fund.

10—35 Caleulation of #C” value

C:CC»{IR?%w (OC-0O%)

M-QDP

where, CC=increasted investrnent RMEB 3. 500, 300 (USD being equal to RMB 2,

TUEOEN0 el he UNDP suppor

« toial sum would be grant aliozated

b



CRF=12%

OC =vearly additional operating cost RMB 139, 200

(3S=yearly saved sum RMB 138, 200

M -ODP=yearly emission of ODS (in terms of ODP value) 5. 3t

{i.e. F-113-6. 34t, ODP-0. 8. emission-5. 1t)

{MCF-1. 86t. ODP-0, 1. emission -0. 209

Therefore. for this preject. "C” value is RMB 79, 300=US § 13. 700. (*C” value
for UNDP funds is US$ 10, 800)

11 Financial analysis and economic evaluation

11=1 Conversion’s impact on the firm’s economic results.

The {irm’s financial returns analysis clearly displays a rise of the annual total cost
and the product cost under the circomstances of identical operating costs due to the in-
crease of fixed assets and the relevant increase of depreciation charge and the amortization
charge that should be counted in the cost.

11 —2 Economic evaluation and suggestion

The project aims at ODS phaseout through converting the cleaning process. Conver-
sion won’t lead to any new product. any change of technical specifications and property of
the existing product., nor the output rise and upgrading of the product and the sales in-
crease. On the contrary, there will be a notable cut-down in the firm’s profit rate and
rate of profit and tax.

It should be pointed out that the economic returns come out of the conversion will be
negative and should be offset with the original profit. which will not economically benefit
the firm. Thus, for replication of the demonstration line to eliminate ODS. it’s suggested
the UUS § 479. 000 out of the tota! ineremental cost be supported as grant by the Montreal
Multilateral Fund.

To reduce ODS caused czone layer destruction is most essential and imperative. The
social resules could not be judged only from the economie point of vies, 1t’s firmly believed
that the conversion is not only feasible but also 2 must,



Table: Operating Cost before and after Conversion

before conversion after conversion difference
deseription | decrease —
qty price LS § )| dty rr%ce (US§ ¥ increase -+
1 | F-113 6. 34t l 95, 100 | . -95, 100
2 | MCF 1. 66t 19. 800 | -18, 900
3 1 Axarel \“?g{}” g, 600 -+ 8, 000
4 | water use 2. 4x 6. 000 -+86, 600
% | power consumption {33, 060 KWh} 6, 600 335, 000 | &7, 000 + 60, 400
5 | labor cost 2 persons g, 600 Bpersons 28, B0O 418, 200
7 [ maintenance cost 8 000 28. 400 20, 400
TLO%
138. 200 139, 200 0
Table: Investment Estimate
| descripni foreign | f RMB| RMB k
ription t
eserip currency (USD) n terms o remarks
i
é i. building construction
. building and pipeline conversion 50. 000
: , 2 eguipment procurement
; 2—1 imported equipment
4 | i B
1 price Gneluding materials) 381. 200 P 2208 000 % CIF
2 3 somrission (Company) 5700 33,000 i
3 § commission (Bank) 1. 500 11. 000 ; 3
"Jocal transpors and  miscelia- | § ‘
S 2. 400 i 1% 800 ! ;
HOOUS EXpEnSS ; :
subtotal 39L60C | 2733 000
OO Floal eguipment ; : !
: price 5 Lo, E}(}{)!
Ctransport and  miseellanenns | i i ;
7 ; L 12, 000 r
cost | ; ;
' subtotal E 212 000




descripiion foreign in terms of RMB! RMB :remarks
currency (USD

total for equipment 351. 000 2. 263, 900 212. 000

2, installation

imported egupment 7. 100 91, 100

local equipment 500 5. 200

subtotal 8, 600 46, 300

4. other items and expenses

study tour abroad 35. 0060 202, 700

technical assistance 18. 000 57. 900 23. 500

expert receiption 10. 000

local training 184, 00D

reéphcation, development and

cest 130, 6G6

feasibility study and design 10. 000 57. 800 10, 800

contractor supervision 10. 060 57. 9060 14, 000

subtotat &5, 000 376. 400 323. 500

5. preparation 135. 80C 86, SO0 | 116 660

&. interest of loan l 31,300
| tonal 479. 000 2.773.500 726, 800

Bl
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List of Equipmeni and instrument

price (LIS
description giy emark
unit price; total
fareign source
1 | water cleaner with drier (ECD 9600, 3050 sexies) 1 78, 000
¢ 2 | D water producing plant 1 40, 000
3 | semi~aqueous conveyorized cleaner H— 500 H 120, 000
4 | sparg parts 10, 000
5 | cleanliness tester 1 22. 000
§ | conductivity tester i 6. 004
7 § ultrahigh resistance and micro current tester 1 25. 800
8 | solderability tester 1 15. 000
8 | stom absorption photometer 1 30. 000
subtotal 8 346. 000
local soures
I 1 ! air handling unit (AHU} 2 100, 600
2 | electric transformer (3. 3KV A energy conserving type) 1 5G. 000
3 : effluent treatment facility § H 38, 00D
; subtotal 1 4 2200. 00
' otal 545, 000

o
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PROJECT COVER SHEET

COUNTRY : China

PROJECT TITLE: Strategy and Action Program for the
Eliminaticon of CFCs in the Manufacture of
Foams

SECTOR COVEEEB: Foamed Plastics

ODS USE IN SECTOR: 17,773 tons CFCs (17,773 tons ODP,
1991}

PROJECT IMPACT: Preparation of a detailed action and

monitoring plan for the elimination of
the usea of CFCs in foams (all
categories}. The action plan is a
condition for an orderly, cost effective,
ODS phaseout

PROPOBED BUDGET: Usp 325,000

EXECUTING AGENCY: National Environmental Protection
Agency (NEPA)

IMPLEMENTING AGENCY: Ministry of Light Industry (MLI)
UNDP (assisting)

T nns et S W B Sl o b S W P R i W W AT Frm k) R By s W W W drmm e S W Wy e e ) W v e s ek S o vvre e ke e o e S ek o e et sk s e o —

PROJECT SUMMARY

MLI is leading & coalition of ministries in the implementation of
the phaseout of CF(Cs in foams in China; the largest use sector of
ObS (36.8%) with the highest ODP (29.4%).

ODS phaseout technologies are evolving at & fast page, and the
Chinese industry is currently somewhat lagging in the knowledge of
the newest developments. In addition, the government possesses
insufficient knowledge of the particulars of this industry, i.e.
amount of facilities, equipment used, applications etc.

This preoject serves to update knowledge in both areas and to
maintain updated information in the future. In addition, the
industry will be made aware of the need to phaseout CF(Cs in greater
dept than so far. Thus the base will be laid for the preparation
of a detailed action plan for an orderliy., fast and relative cost
effective phaseout of the use o©0f CFCs in the foam industry in
China.

The acquisition of these data and formulation of such a plan will
require a substantial ampunt of time. To aveid any unnecessary
delay in implementation, a separate plan for accelerated phaseout
will be submitted for selected companies that have sufficient data
and technical background to participate in such a program.



PROJECT OF THE GOVERNMENT OF CHINA

PREPARATION PROGRAM FOR THE ELXMIXATIO& OF THE USE OF CF(CS IN
THE MANUFACTURE OF FOAMS

1. PROJECT OBJECTIVE

The objective of this project is (1) to collect information needed
to prepare .for a compiete phaseout of the use of CFCs in foamed
plastics in the Chinese industry, (2) to prepare a strategy and (3)
to prepare a detailed action plan for such a phaseout, based on the
information collected.

2. SECTOR BACKGROUND

The Chinese foam industry consumed in 1991 17,773 tons CFCs (ref.:
Country Programme). CFC-11 was the dominant substance, followed by
CFC-12. No other 0ODS was used in statistical significant amounts,
although some MCF may be used in glue applications. Furthermore
some MCF and CFC-113 may be used in mold release agents. More
detailed information is provided in Table 1:

{sub)category ﬁggs QDS _w_mfype ??S
Extruded Polystyrene/ethylene 2,173 CFC=-12
Flexible Polvyurethane 2,000 CFC-11
Rigid Polyurethane 13,600

Pipe Insulation 600 CFC-11

Sprayed PUR | _ 500 CFC-11

Appliance Foams 5,000 CFC~11

PUF Panels 7,400 CrC-11
TOTAL 17,773

Table 1. ODS consumption in the foam sector (1991}

The infeormation is not in all categories complete reliable, as
reports from township enterprises are considered incomplete at
hest. Covernment and industry are committed to sharply reduce, and
ultimately eliminate CFC utilization. MLI is responsible for the
phaseout coordination in all foam categories. Ministerial
responsibility is divided intoc two areas:



o) Non refrigerating foams,
o Refrigerating foams.

There are other ministries are involved in the refrigeraticon foams, i.c.:

Ministry of Chemical Indusiry (MCI),
Ministry of Commerce (MOC),
Ministry of Aerospace Industry (MAI},

Ministry of Machinery and Electronics Industry
(MMEL}',

o0co

Complete phaseout for non-refrigeration foams is targeted for

the year 2000. Refrigerating foams are expected to be CFC free
from the veayr 2005.

The sector accounts for at least 200 production facilities.
Because information on smaller township facilities is incomplete
one can assume this figure to be very conservative. Estimates
reach as high as up to 500 individual production units (see
table 23}. Many companies have combined capabilities, or even
multiple capabilities in a sub-category’.

(subjcategory Rxoduction {t) piants(l)} p}m::u.'rl:s(tl}mE
Extruded PS/PE 13,000 30 50
Flexible PUF 50, 000 50 100
Rigid PUF 100,000 118 340

Pipe Insulation 4,000 8 20
Sprayed PUF 4,000 50 200
Appliance Fpams - 40,000 40 70
PUF Panels 52,000 20 50

Table 2: Annual Estimated Production and Production Facilities.
(l=1ow estimate; h=high estimate)}

' The Chinese Government is currently restructuring some of

its Ministries. The list of Ministries and Associations
involved may therefore change. This list will be updated as
so0n as new information is available.

* Tianjin Polyurethane Plastics Factory, for instance, has
three flexible PUF manufacturing units, one PUF panel unit
and one unit for PUF pipe insulation, in addition to a
poelyel blending facility.



The use of foams for domestic refrigeration is expected to increase

during 1991-1995 by 8 %/y, and after 1995 by 3%/v. For other
foams, a growkh rate of 6 3/y is forecasted.

3. PROJECT DESCRIPTION

The international contacts of the Chinese technical community have
substantially improved over the last years, and many study missions
have added to its technical knowledge. However, ODS replacement
technology is developing at an accelerated rate, and existing
provisions are still insufficient to guarantee the rapid technology
dissemination that is required to maintain updated in a timely
fashion. '

The technology of choice for reduced CFC or for CFC elimination in
foam is depending on many factors, such as

Foam Type

Application

Manufacturing Equipment

Plant Setting

Availability of Raw Materials

COoO0Og0

The ability to make the right choice for a particular facility
requires therefore knowledge of the available matured CFC-
free/reduced-CFC technologies and--because of the rapid
developments in this area~~a constant update of this knowledge in

a timely fashion, in addition to intimate knowledge of facility
data.

From current information, the conclusion can already be made that
the sector contains a significant overcapacity. Although this is
inherent to the manufacture of foams [transportation costs rather
than production costs/production capacity dominate the cost
structure), consolidation may be reguired in individual cases to
economically justify ODS phaseout projects. This, again, can only
be decided from detailed knowledge of the sector.

The current Chinese industrial structure with large numbers of
rather independent township enterprises and emerging private
facilities, makes it very difficult to establish reliable industiry
information from existing statistics. Such information is critical
and shonld be gained prior to~~0r be a part of-~the formulation of
a detailed phaseout action plan.

For instance, the amount of manufacturing facilities in the
flaexible PUF area is estimated between 50 and 100. This may double
or halve the projected phaseout costs. In addition, process,
equipment and application determine the individual phaseout costs.



These can range from $0 to $500,000 per production unit?.

This project is aimed to provide government and industry with the
necessary knowledge by means of:

O The improvement of literature dissemination,

0 Attendance of relevant seminars by = qualified
individuals, '

o The conduction of an industry survey with the purpose to

gain the knowledge necessary to conduct a successaful
phaseout program’'. Such information should include

Equipment specifications,
Formulation specifications,
Applications/productspecifications,
Material usage (total ODS}).

CCc oo

The project is to be completed with the formulation of a phaseout
plan for the foam sector that addresses the particulars of process,
applications, equipment, plant settings, capacity adjustments etc.
as well as the monitoring mechanism on the actual phaseout
pProgress.

Individual segments of the program are described in more detail in
annex-2.

It is expected that the funds invested in this project wilil lead to
savings in much larger amounts in actual phaseout costs, as well in
stricter control of the progress made in this phaseout.

A drawback of the plan is that it might delay the submittal of
phasecut projects even for companies that are known MLI, are able
to disclose relevant data on very short notice and are technically
capable to implement ODP phaseout with a minimum of outside
support. For those companies, an accellerated phaseout program
will be offered under separate cover®,

3

Many facilities have multiple production units. This
figure should not be misunderstood as applicable to an entire
facility.

‘ Such a survey is already proposed by MLI for the non

refrigeration foams (see annex 1). However, many facilities
manufacture refrigeration and non-refrigeration foams, and it would
be cost effective to survey the entire industry in one program.

* Such a proposal is in the mean time submitted through the
World Bank.



4. PROJECT COSTS

The following is a summary of the expected costs related to the
activities mentioned in the project description.

o Subscription to additional literature UsSD 10,000

o Attendance of conferences/seminars Ush 60,000

o Conduction of an industry survey Ush 200,000
o Preparation of a itemized phaseout

strategy and action plan ush 25,000

¢ Contingency and rounding ‘ UspD 30,000

TOTAL UsSD 325,000

Supporting documentation is provided in Annex-2.

5. FINANCING PLAN

Recipient requests a grant to the amount as budgeted.

6. IMPLEMENTATION

MLI, with assistance ¢f UNDP will oversee the implementation of
this project. Communication and concurrence with other
implementing agencies, such as the World Bank, is critical and will
be integrated in the process of implementation. It is expected
that the project can lead to a proposed application specific action
plan within gix months after approval.

Literature and seminar attendance--needed to update technical
knowledge on a continuous base-- are included for a period of four
Years. After that, industry and government will have to carry
these costs on their own.

It should be pointed out that this project should not delay the
submittal of selected phaseout projects. Many government owned
facilities have already provided sufficient information to warrant
such a submittal. A separate workshop and implementation program
is proposed for companies that will participate in this accelerated
phaseout program.

7. PROJECT IMPACT

This project will have no direct impact on the use of CFCs. It
will, however, allow the formulation of an application and
technology specific phaseout strategy and action plan for the

6



Chinese Feam Sector, and so with indirectly contribute to the
phaseout of annually about 18,000 tons of CFCs (base 1991}, It
alsg may have a significant cost mitigation effect, as it allows to
identify the most applicable and economic phaseout costs for
individual facilities, including the option to consolidation in an
effort to avoid unnecessary excess capacity. Finally, it will
allow to adequately monitor the actual phasecout progress in this
sector.

8. ANNEXES

Annex~1l: Proposed survey of the non-refrigeration foams
industry

Annex~2: Detailed outline of proposed activities and
related costs

FOAMS /UNCHO301.CLI
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2.

3.

4.

5.
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Hame of project: .

Investigation on Present Situation of
' Poam Plasties in China

Category:

Conversion/Support

Unit of implementation:

Plastics and Leather O0ffice ,Hinistry of
Light Industryl

China Plastics Processing Industry
Lssociation

Department in charge:

Ministry of Light Industry

Heaning and purpose?

At present,there are foam plastics of three
categories sade in China using CFCs as blovwing
agent., They are aainly: flexible polyurethane
foam, rigid polyurethane foanm as well as
extruded polyethylene,polystyrene foam.{ This
project does not include foam used for
refrigerator, freezer and cold storage.) Most of
the production enterprises of these products are
of swmall and medium sized with large gquantity
and wide distribution. Especlally the township
enterprises take a  big propertion and are
distributed nationvide. For example,at present
there are aore than 1060 polyurethane foanm
factories in China , of which the township small
factories take about 50 %¥. There are about 20
rigid polyurethane foam factories, of which the



township small factories take about 30 X. There
are about 50 extruded pelyethylene, polystyrene
foam factories, of vhich the township small
factories take about 30 %. These factories are
distributed in  more than 20 provinces and
municipalities in China. The township factories
concentrate nmainly in following provinces and
municipalitiest Guangdong, Fuljian, Shandong,
Jiangsu, Shanghai, Zhejiang, Tienjin, Beiljing,
Liaoning, Hubei,Hebei,etec. Due to more varieties
of foam produced and different raw materials ,
equipment and technologies wused, the amount of
CFCs used by each production factory is quite
different.Furthersore,there are less connections
between township small factories

and
adainistrative department of trades, so no
statistic data are available. Therefore, it is

necessary at present to clarify the status of .
use of CFCs of each factory in China by
investigation. Based on the investigation,
corresponding  experts can then be called
together to carry out research and analysis for
topics. A written investigation report has to be -
made as basis for selection of technology and
equipment of CFCs sustitution and for phaseocut
of [FCs, so that the realization of the national

phaseout plan of ozone depleting substances in
China can be guzranteed,

.Content of investigation:

To investigate the production status of
products of three categories{flexible
polyurethane foaa, rigid polyurethane foam,
extruded polyethylenme, polystyrene foam) using
CFCs as blowing agent, including number and
distribution of factories, type of equipment,
technology, production capacity, output of foan
in near 3 years and consumption of CFCs as well



as factory’'s environument conditions, etc.

T. Plan of action: ‘

1}. To establish & panels of experts( 4 for

flexible foam, 2 for rigid foam, 2 for
extruded PE,PSfoam). Each panel is composed of 5
persons. The pember of panel are the
-corresponding experts from China Plastics
Processing Industry Association and rain
factories as vell as Plastics Research

Institute.

2Y. According to the content of iavesti-
gation and regional division of labour, the
panel of experts will carry out investigation
in production enterprises over whole China and
make written  report for each investigated
factory separately. '

3). To organize seminars on phasesut of
CFCs. Based on the investigation, seminars of
products of three categories are to be convened
separately. The aain contents are as follows:

--  To propagate the influence of the
destruction of atameospheric ozone layer by CFCs-
on human living environment.

-~ To give vpresentation on  present
situation of the development of ozone laver
protection work undertaken by various countries
in the world and the national phaseout plan of
CFCs as well as to circulate the national ozone
policies .

-~ fccording to the studies in foreign
countries and different information documents to
give presentation on different technological
routes and advanced equipment regarding phaseout
of CFCs of the products of three categories.

-~ To study the advanced and practicable
technological routes and isplementation methods



to be adopted in combining the concrete
situation of vproduction factory 1in China, in
order to reach the goal of phaseout of CFCs.

4). To complete investigation report by
the vorking panels of experts after
investigation and holding seminars. To put the
phaseout plan of 8064 t ODBS till 2000 in effect.

8. ¥Yorking schedule:

"

Investigation: 06,1993--12.1993
Seminar to be held: 01.1994--03.1994
Report to be put forward: 04.1994--06.1994

9. Budget:

1). Expert subsidies

(46~ Yersofis. 12 months) US % 16,000
2). Travel expense

(including traffic expense

for 49—persows and accommodation

subsidies for 40U PEF3UNS,

2 months) ¥S $ 76,000
3). Administrative expense

{(printing, static copier,

typewriters) s 8 10,000
4). Seminar expense

Flexible PU foam 50-—perseons,

2 tines Us € 16,000

Rigid PU foam =30—persons,

1 time: Perrs US $ 10,000

Extruded polyoTeflin foam

3—persons, Z times S % 20,000
5). Unpredictable cost UsS $ 15,000

Total : //f US $163,000

Ly 1 ,ih’mtlt 1 £
{; ¢ {Lw
I LR s



ANNEX-2

CHIKA FOAM UMBRELLA PROJECT

1) SUBSCRIPTION ON ADDITIONAL LITERATURE

The digsemination 0f technical literature in the foam sector in
China is delayed, incomplete and not broad enough. There is a need
to improve the information system at a minimum for a group of
designated national experts. It is proposed to provide a group of
five national sector experts with literature in their specific area
for a time of four years. It is assumed that an annual amcount of
USD 500 per expert will be sufficient.

USD 500 x 5 experts x 4 vears = UED 14,000

2) ATTENDANCE OF CONFERENCES AND SEMINARS

In line with the arguments brought under 1} it is felt that the
attendance of (sub)sector specific conferences and seminars is
regquired to keep the national experts up to date in their
knowledge. It is proposed to provide the previous mentioned group
of five national sector experts for four years with the financial
meang to attend conferences such as

o] The annual conference of the polyvurethane division of
the SPI {USA)},
8] The pi-annual Polyurethane World Conference.

It is assumed that an annual amount of USD 3,000 per expert will be
sufficient.

UsSD 3,000 x 5 experts x 4 years = USD 60,000

3) CONDUCTION OF AN INDUSTRY SURVEY

The existing Chinese information system for the foam sector is
unreliable and incomplete. A big proportion of the enterprises is
owned locally. Information on these generally small factories is
lacking, but needed to implement a successful ODS phaseout program.
To approach these enterprises, a survey will be needed. Such a
survey is proposed by MLI for three categories (annex-1). Such a
survey 1s, however, also needed for the remaining categories—-
except perhaps the appliance industry--and it is more cost
effective to survey the entire sector at the same time. The
proposed survey i1s budgeted on Ush 150,000, from which 50%
consists of travel. it is assumed that these travel costs will be
essentially the same for a sector survey. Proportional reduction

8



in administrative expenses and survey personnel are also feasible,
and estimated to be at least 25% (USD 6,500). Seninar expenses,
while related to the amount of survey personnel, can be further
reduced by more and proper written instructions and adeguate
supervision (estimated savings USD 20,000). In summary, a
consolidated survey should be feasible for not more than USD
200,000.

4) PREPARATION OF A COMPREHENSIVE ODS PHASEQUT
STRATEGY AND ACTION PLAN

Representatives of the ministries, five national experts and three
international experts-~ the last two groups identical to the
individuals that impiemented the accelerated phaseout plan for
selected enterprises~--will design this plan in a two day seminar,
coinciding with a regular visit of the international experts. The
seminar costs are hudgeted at USD 25,000 consisting of:

0 Foreign experts Usp 5,600
o} National experts Uusp 1,500
o} Ministries (MLI,MOC,MMEI,MAL) Ush 2,500
o Translation, printing/copying UsD 10,000
e} Accommodations Usp 1,000
e) Miscellaneous Ush  5,00¢C

TOTAL Usph 25,000

Including about 10% contingency, the project costs are estimated at

USD 325,000
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PROJECT COVER SHEET

 ?&@§1&5 Republic of China

'HRevising design standards for
cold storage.

' Foamed Plastics; Refrigeration/AC

aﬁs USE IN BECTOR: . Foam Sector: 17,773 t CFC (=
(1991) ‘ODP) . Refrigeration/AC Sector:
12,869 t CFC (= ODP).

‘Subsgector (insulation panels and
boards): 7,400 £ CFC; the corre~
sponding refrigeration subsector

accounts for 7,480 t CFC.

ROJECT IMPACT: " Institutional project; the pro-
8 jaect is a precondition for a suc~
cessful implementation of ODS-
free technology in cold storage.

“PROPOSED BUDGET: L USD 200,000 MLF Grant;
RMB 850,000 Government of China.

SECUTING AGENCY: " FNational Environmental Protection
: Agency (NEPA), via the Ministry
of Internal Trade (MIT)

IMPLEMENTING AGENCY: Y UNDP

pnﬁxzcw SUMMARY

‘Ehe implementation of 0DS~£reé taahnology in cold storage
facilities requires changes ﬁf both storage roome and the
efrigeration machinery. :

‘The purpose of the prgjeagiiﬁzto'reviae the existing standards

after collection of information on standard setting in other

countries, and reviewing the available ODS-free technology for
he pector.

- The standard setting incluﬁés measurements on existing and

. prototype cold storages in order to ensure that they will be
- applicable teo Chinese conditions. It will include energy
_standards as well as prcviszsns on allowed (disallowed) ODSw
content.
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PROJECT OF THE GOVERNMENT OF CHINA

REVISING DESIGN STANDARDS FOR COLD STORAGE

PROJECT OBJIECTIVE

S-The objective of the project’ is to revise the standards for

% -cold storages in order to regulate and facilitate the implemen-

- tation of ODS-free technologies in this field. The revision

wil1ll include both standards for the ¢old storage rooms and the
-efrigeration machinery which ig normally used in this sector.

The standard setting will be based on existing regulations
= developed by countries which already have included considera-
% kions on ODS-free or reduced ©ODS technologies.
i The project covers all kinds of cold storage i.c. both cold
s Shorages for the industrial and the commercial sectors. Cold
storage in the industrial sector covers mostly storage rooms in
the food industry (dairies, Slaughterhouses, breweries, f{rozen
Fod food industries ete,). Cold storage in the commercial sector

« mostly implies storage rooms in supermarkets and retail shops
ngor food and beverages {butchers, greengrocers etc.}.

”;;The project does not inclué&ﬂshanﬂard setting for mobile cold
. storages (l.c. trucks, vessels etc.) and domestic refrigera-
ion. o

i 2,  SECTOR BACKGROUND

‘Ozone Depleting Substances (0ODS) are used in the manufacture of
‘insulation panels and boards for cold storage rooms, as well as
- in the refrigeration eguipment which contrels the temperature
in the cold storage rooms. -

‘2.1. Insulation

There are approx. 50 Chinese companies producing polyurethane
foan (PUF} panels and boards with a total production of 52,000
tonnes of PUF (ref. China country programme, Jan. 1993},

consuning 7,400 t CFC-11 {7,400 t ODF) (1991). The growth rate
for this sector iz estimated at about 6 % p.a.(see alsc Annex

A 2.2. Refrigeration
i

.- The total consumption of ODS for ¢old storage refrigerants in
China amounts to about 7,480 t, mainly CFC-12 (319891).

New installations count for 1,%00 t or 20 % of this amount,
while refilling reguires about %,980 ¢t or 30 %. These figures
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;gpived from the China cDuntfy%angramme differ from those
diven ip other reports. This project will as a side effect,
-ive better figures for the Sector,

‘ihe following standards relating to cold storage, are currently

nCcold storage degsigning standards™

"High architectupal designing codes" L
ngtandards for cold storage and air conditioning
systems in supermarkets and department stores"

%¢ These standards will have tdjﬁé rgyiéed in order to implement
#d opg-free and reduced OD$ technologies. The project must at the
jeisame time ensure acceptable energy standards.

i

PROJECT DESCRIPFION

F% & number of ministries and institutions will be involved in the
st “formulation and review of reviged standards. The results of

is project therefore require review and concurrence from
these institutions ({see section 6).

e project will consist ef?ﬁhe following phases:

1. survey on'existiﬁg_dbld storage facilities.

2. Collection and ﬁéview of standards {rom other coun~
tries. o

3. DPrafting of revised standards for CS in Chinpa.

4. Carry out of mﬁ&éurements te evaluate the stan-
dards. o

5. Aamending of thé standards and subseguent review by

relevant institutions,

6. Publighing and dissenination of standards codes.

K

7. Reporting

. The proposed activities are described in more detail in Annex
It is anticipated to carryféut the project with one or more

- gponsor countries that have already put revised standards into
gperation. :

il

R
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PROJECT COSBT

hé follewing is a sunmary o£ the expected costs related to the
ytivities mentioned in the prevxous sectiont’

Lo .
Government contri- UNDP contribution
- butxantg_ . — e 1

f;ﬁatianai experts RMB ¢6i0ﬂ0

~National experts |RMB 20.000

“~International exp Usp. 21,000
*?Natgénal experts | RMB 4@5003 l
Staff, measurem. |RMB 50,000 USD 20,000
| RMB 500, 000 UsSD 121,000
iNational gxperts | RMB ﬁﬂEOOb, '
<~International &xp SR USD 8,000 |
“Mational experts | RMB mé;eqo
Others (publiica~ RME 149,000 UsD 10,000

-National experts RMB -161060

Miscellanpous UsSh 26§9§0

Total RMB 850,000 USD_200, 000 L

Annex 3 contains a more deéa}le& budget.

FINANCING PLAN

The recipjent requests a grant to the amount of USD 200,000.
he contribution of the chernment ¢f Chima will be RMB

850,000.

IMPLEMERTATION

The Ministry of Internal Trade (MIT) has been authorized by a
roup of ministries and NEPA to undertake standard setting in

‘“thig area.
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IT will implement the project under the guidance of UNDP and
PA. The project will be carried out by MIT’s Design Institute
bxma; in cooperation with natxonal and international experts,

*f-megaresentatlvea from NEPA, MIT, UNDP, DIMC and other
'~1avant institutions and erqanxsations.

& duration of the project is expecteﬁ £o be about 24 months.
[MC will report to the staerinq Committea every sixth month.

PROJECT INMPACT

project will have no direct impact on the use of ODS. It
11, however, formulate the standards for phasing out ODS in
¢ sub-sectors: (1) insulation materials and (2) refrigeration
r eold storage. These two sub-sectors represent ODS cohsum-
n on about 7,400 t CFC~11 &and about 7,480 t CFC-12 rempec~
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Annox 1

&ryxa CHINESE FOAM INDUSTRY H

«=GECTOR BACKGROUND--

In 1991 the Chinese foam 1nﬁnatry consumed 17,773 tons of CFCs
{ref. Country Programme for the Phaseout of ODS undéer the
Montreal Protoccl). CFC-1l1 was the doninant substance, followed
by CFC-12. No other ODS were used in statistically significant
- amounteg, although some MCF may be used in glue applications. Sone
MCF and CFC~113 may be used as 2 mold release agent.

xo&uction is divided batwaen larger state owned enterprises and
allar township or private enterprises. Production and process.
,ormation from state enterpris&a is well documented. However

S i I TS — S R
sub) categor - tons ODS [ _type ODS
Extruded Polystyreﬁefethyleﬁe 2,173 CFC~12
Flexible Polyurethane o1 2,000 CFC=-11
_,?Rigié Polyurethane 5 13,600 ’
: Pipe Insulation R 600 CFC-11
Sprayed PUR TR 600 CFC-11
Appliance Poans
i+ PUF Panels
. TOTAL L

. Government and industry are committed to sharply reduce, and
dltimately eliminate CFC utilization. MLT is responsible for the
. phaseocut coordination of all foam categoriaes. In addition, other
. winistries are involved in the refrigeration foams, such as the:

Ministry of Chemi¢al Industry,
Ministry of Internal ‘Trade,
Ministry of Aerospace Industry,
Ministry of Machihery Industry,

s lEe B o B )
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 Complete phaseout for non-refrigerating foams is targeted for
the year 2000. Refrigerating foams are expected to be CFC free
from the year 2005.

The sector invelves at least 208 production facilities. Because
the information on smaller township facilities is incomplete
this figure is assumed to be very conservative. Estimates reach
as high as up to 340 individual preduction units (see table 2).
Many companies have ccmbingd capabilities, or evaen multiple
;. capabilities in one category .

| Extruded PS/PE _13,000 30 50
1 rlexible Pur 50,000 50 100
E Rigid PUF 100,000 180 |
Pipe Insulation 4,000 10 20
i Sprayed PUF - 4,000 50 200
Appliance Foams \ 40,000 40 : 70 -‘
__PUF_Panels 52,000 20 | so | ;

Table 2. Estimated number of foam production unit {"1" =
low estimate; "h" = high estimate)

The use of foams for domestic refrigeration is expected to
increase annually during 1991-1995 by 8 %, and after 199% by 3%. i
For other foams, an annual growth rate of 6 % is forecasted.

Beijing, April 21, 1993
Bert Veesnendaal

! Tianjin Polyurethane plastics Factory for instance has two
flexible foam lines, one panel line and facilities for
spray foan. -

Z
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Annex 2
PROJECT DESCRIPTION

-project will consist of thg-fﬁliowing phases and activiti-

iﬁh& project will start with a defin;timn of the areas to be

Svered by the revised standards, variables to be included and
related standards.

Recommended room: &émperatures

Insulation capabxl&ty {thermal conductivity) of
construction materials

Mechanical properties of the materials (compressive.
strength, product stability etc.)

Dimensions of standard panels and boards

Fire resistance

Cleaning

- refrigeration are among others:

- Use of refrigerant (ODP-value etc.)
- Energy consuntion of machinery
- Operation and maintenance of refrigeration devices

ubsaequently a survey of the exsiting cold storages and estinaw
es of the need for new cold storage facilities in the coming
0 year period will be carried out.

ase 2: Information on forsign standards

1iz2 phase will consist of tha collection of information on
' iah standards exist in othexr countries with high standards

pumber of developed countries might be relevant in this
“eonnection, for example Denmark and Canada. The Danish EPA has
sen gontacted in order to evaluate the possibilities of using
che Danish standards. A preliminary positive ansver regarding
bossible cooperation has been. regeived.
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:‘Eaﬁeé on the above m@nt:oned,mnformatzcn a first draft of the
pevised standards will be foimulated. The draft will be dis-
“"cussed by the relevant institutions and organigations in order

.

@ﬁo draft a new version.

'h order to assess the appllcabllity of the drafted standards,
;ggﬁa numbaer of cold storage facilities will be constructed and
ﬁ%:‘ﬂ'~étested with regard to the proposed standards codes.

fothis will reguire purchase of devices (insulation panels/-
“hoards, and refrxgaratxon equipment) based on ODS-free or

TThe draft standards will be amended according to the test
results obtained in the previcus phase. The revised standards
will then be submitted to the relevant committees for

X

jﬁahasa & Digsemination

3&ﬁﬂ‘; a;fer the dissemination of the standards will be set up. The
%ﬁg;f i standards will be disseminated te the central and local aut-
ettt . Horities which will be responsible for the implemetation and
yoontroel of the standards.

hase 7: Reporting

The project will be completed by &rafting a report on the
expected effect of the standards and the need for follow-up
ctivities.
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Asnex 3

DETAILED BUDGET
FOR PROJECT ON
REVISING DESIGN STANDARDS FOR COLD STORAGE

e phase numbers refer to the'praﬁect description in section 3
fof the project document and the detalled project description in
nnex 2.

8B 1: Burvey on exzsting cold
storage facilities in
China and ostimatea of
futural neoeds

‘4. National experts (3 persons):
13 days of 300 RMB (i.c. travelj: Yy RMB 40,000

L I S B VBl S Bl . ok s A R NG TS SR TS . MR AT PR AR e A e S B A A T A W T s W i s Tl W i A o s A A L T STl MR W M e SR M i A ot S

ASE 2: Collection ana review of
! standards from vther
countries

sk, i i s ol A W D Wl B, ol S, . o . g S dng s e Sl S SR A A PRl ik

«1. International experts
{2-3 persons)!

ysp 12,000
UusDh 9,000

;2.\Natiena1 experts (3 pe:ééns}:

55 days of 300 RMB (i.c. travel):. . 7  RMB 20,000

- - e e N T T T A b, i i e . e . S AP - -

RASE 33 Drafting of reviséﬂ‘
gtandards for cold:
storage in China |

ﬁ--—-_-—-wm-ﬁmmnmm-unmt— —————— wnnﬂ;n“«puu
3.1. National experts (4 pefééhs):

100 days of 400 RMB (i.c. travel}: ’ RMB 40,000

" v i e e o e e o e .l A e . o e o sy e P SR i i iy A ek e e ks i G Y. A, W b S e AR i A B O
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: Measuremehts on new cold
storage facilities dn
order to evaluate the
now standards *

#4.1. Purchase ¢f eguipment,

’ produced according to new
standards: Insulation panels,
refrigeration eguipnent and
installation for ceold storage
facilities in three regions:

USD 121,000 RMB 500,000

#%4.2. Measurements (12 persons):

15408 days of 400 RME (i.c. travel): USD 20,000 RMB 50,000

2 e W Wl AR el e s s o . T . O WA O D D A i Sl Wi e e . o o s S e ot A ARl WA W T UL S W W, D S S i W O AP PO SN WY W S AL W W e i TR SO AV O 0 40

ASE 5: Amending of standards and
subseywent review of
relevant institutions

L. A il e e W e e s o i T R A 40 2 T W W s A O A Y. 0 A o o

RMB 80,000

B.2. International expert
{1 person):

L. 6 days of USD 790 UsSD 5,000
Travel expences: S UsD 3,000

"PHASE ¢: Publishing and |
i dissemination of new
standard codes

@‘?--mmw_.mm....__..w-—mﬂm»_.mm.,..-_..s.;..—.-.“m..-

- e

% 6.1. National experts (4 pefsﬁns):

33 days of 300 RMB; . RME 10,000

% 6.2. Publication etc.: - " UsD 10,000 RMB 100,000

vk g e bl A . e . o s i i G A e o W O A e ke s i, o W S A TP P . S R A B O O e o, S 2 .-
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8. 1. National expert (3 pers@x{):
‘days of 300 RMB: T RMB 10,000

iscellaneous: - UsD 20,000

: USD 200,000  RMB 850,000
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PROJECT LOVER SHEET

Peoples Republic of China

Testing of vacuum insulation

panels for donestic refrigerators

and freezers

foaﬁeﬁ Plastics

_Foam gector (1991): 17,773 t CFC

{= ODP}. Subsector {appliance

-dfsulation feam): 5,000 t CFC

{= ODbP}. Estimated annual
increase 8 % until 19955; after

‘1995 3 % p.a.

The project contains the potenti-

al of reducing the use of 0D for
this purpcose on a long term
basis, and reducing the energy

“consumption substantially
" USD 50,000

National Envirenmental Protection

agency (NEPA), via Ministry of

T Machinery Industry (MMI)

LY T p————

epzers, using vacuum technology as a partial replacement of
&astic foams. The panels seém'promising with regard to the




=

TeME 1993 12028 LINDE' BELTING CHN cwoTIeE ol ad

PROJECT OF THE GOVEANMENT OF CHINA

PRGJECT OBJECTIVE

objective of the project is to carry out measurements on
cently developed vacuum insulation panels for proposed use in
orestic refrigerators and freezera as a substitute of plastic
2 insulation.

BECTOR BACRGROUND

eral research institutes a1l over the world (especially in
nce, Japan, USA etc.) are developing insulation panels for
rigerators and freezers, uszng vacuun technology instead of
gastxc foame as now.

» technology is promising in the sense of insulation capabi-
ty and czone layer protection. No ODS is nseded.

ﬁ'e Guangzhou Electric Apparatus Research Institute (GEART)
ihder the Ministry of Machinery Industry (MMI) has developed a
iew type of powder vacuum panel which seems rather promising.

o assess its performance and to test the feasibility for use
h refrigerators and freezers.

ere are in all 70 production lines for domestic refrigerators
freezers in China with a producticon capacity on 12 millien
LS {1991) The CFC-~11 coﬂﬁumptien for the insulation foam is

Lne annual increase of the production, and hence the consunp-
-fon of CFC~11, is sxpected to be & % p.a. uptil 1985 and 3 %
thereafter,

PROJECT DESCRIPTION

e main objective of the projact is to carry out a number of
“Fhysical and chemical measurements on vacuum panels that have
2 Been developed by GEARI. The status of the relevant
easuremants is descriped in the attached Presentation Paper
.nex 2} . .

he pro}ect will include coﬁpa:iscn of the parfomance of these
canals with other, similar, panels. Furthermore the prcjact
will include considerations of the applicability to the exist-~
ng designs and preduction Frgcesseg for refrigerators in

ina.
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e project can be divided inte the following phases:

1. Collection of information on testing standards
2. Testing of panels

3. Evaluation of tesffresults and conclusions

4. Reporting |

he different phases include the following activities:

ase 1: Cellection of daﬁ&éan tasting standarda

The testing consists of hothfﬁhﬁsical and c¢henical ﬁ&&tQ«'The
ysical tests include both thermal and mechanical tests.

lude all relevant garameters, and that the tast results can
P compared to results generdted from other similar tests of
racuun panels, there will be a prezzmxnalry collection of test

the panels. This phase will therefore also include
,sideraticns of:

- Size and thicknege of panels
- Filler and barriér (énclosure) materials
- Adhesives and other materials used in the

refrigerator cabangts

is phase will end up with A sgecif;aé plan for the testing of
he panelis. Most of the tests will be carried out by GEARI, but J/
ther relevant institutes will be incluged for specific tests.

he testing plan will be discussed with these ingtitutes bafcre

e next phase is started. ;

*hase 2@ Testing of pane;ﬁ

s phase cwnsigts of the testing of the panels. The thermal
sesting will include measuring of the thermal conductivity
under different temperatures, with different panel thicknesses
nd with different powder and barrier materials.

]
!
i
!

e méchanical tests will include mechanical strength
heasurements. Also in this cases different kinds of panels w111

e chami&a& tests include mgasurements of the influence on the
panel surfaces of different chemicals, amony others the

adhesives or other chemicals which the panels will be affected :
3y during the manufacture and under operation.
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"ehemical tests include awaaleratad tests in order to
luate long ternm effects. | :

88 3: Evaluation of teéijrﬁgults and cenclusionsa

this phase all the collacted measurement data will be used
‘, r calculation of relevant parameters. Furthermore, the data
11 be used for Qonslderatldn ©f the appllcabzlxty of the

s in the Chinese refrxgaratior industry.

s phase also includes comﬁafisan of data of these panels

h the data of panels developed by other institutes.

ABE 41 Reporting hji

# phase will include Preparatian of a report with all the
ndings of the tests. The report will be published and dis-
sed with representatives o6f relevant research institutes ang
ustries, e.g. from France, Japan, USA, Denmark and China
self, and presented at zntexnat;onax gseminars.

PROJECT COSTS

i e total project cost will amaunt USD 50,000. The budget can
o summarized ags follows: ;

~?Materials, @quipm&nt~ehc‘* UsSD 15,000
- Testing at other 1n$t£tutes; usp 10,000
- Travel expanse#: 3? - usp 5,000
- Fees: i;z | gsd 10,000
~ Seminar cost: _;;. USD 10,000
- Total preject cost: 37 :  usp 50.000

s project costs are specifidéd in annex 3.

FINANCIAL PLAN

recipient requests a grahé tb the amount as budgetad.

xxpnxnnnwawzon

I with assxstance of ﬁﬁ?&'will oversee the ;mylementatlaa of
this project. It is expected that the project can lead to a
etter understanding of the possibilities of the performance
nd applzcabllxty of vacuum insulation panel as a substitute
for foaf plastic insulation,
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PROJECT IMPACT

his project will have-—no direct—impact-om-the use 0f ODS
OWeVen,y—i%wild contribute te the development of a very
promising technology which will have the potential of :
@liminating the use of CFCs _and HCFCs for insulation foam.in
frigerato It-also imgiies—hhe possibilities of reducing
e enerqgy consuntion for domestic refrigeration substantially
,ﬁé xeﬁug;ng the emigsion of greenhouse gases.
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Annex 1

A

o =

THE CHINESE FOAM INDUSTRY

-=-§ECTOR BACKGROUND-~

g 1991 the Chinese foam xndnstry conswmed 17,773 tons of CFCs
ef, Country Programme for the Phaseout of ODS under the

?nbntreaa Protocol). CPFC~1l was the @ominant substance, followed

by CFC-12. No other ODS were used in statistically significant

»Veunts, although some MCF may be used in glue applications. Some
and CFC~113 may be used as a mold release agent.

oduction is divided between larger state owned enterprises and
aller township or private enterprises. Production and process
information from state enterprises is well documented. However
Hformation on the rest of the industry is less reliable.

 ;¢ detailed information 1$#pxavidad in Table 1:

sub) cateqory n tons 0DS type ODS N
wtruded Palystyrana{ethyhéﬁe 2,173 ' CFC-12

¥lexible Polvurethane :3& - 2,000 CFC~11
Y Rigid Polvurethane = ;13,600

Pipe Insulation S 600 CFC-11
Sprayed PUR S N 600 CFC-11
Appliance Foams b 5,000 CFC-11

PUF Panels - i 490 _CFC~11

17,773

e e o 7empo e Tttt

wernmant and industry are committe& to sharply reduce, and
timately elinminate CFC utilization. MLI is responsible for the
Pliaseout coordination of all foam categories. Tn addition, other
€| nlstrles are involved in the refrigeration foams, such as the:

Ministry of Chamlca} Industry,
Hlnxstry of Internal Trade,
Mlnlstry of Aerospate Industry,
Ministry of Maehlnéﬁy Industry,

QOO0
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" Complete phaseout for non-refrigerating foams is targeted for
“the year 2000. Refrigerating foams are expected to be CFC free
from the vear 2005.

The sector involves at least 208 production facilities. Because
the information on smaller township facilities is inceomplete
this figure is assumed to be very conservative. Estimates reach
as high as up to 340 individual production units (see table 2).
Many dompanies have cemhinqa gapabilities, or even multiple
&, capabilities in one category .

. Extruded PS/PE 13,000 30 50
| Flexible PUF | 50,000 50 100
Rigid PUF _ 100,000 190

PG ——— v

1 sub) categor 3

Pipe Insulation 4,000 10 20
Sprayed PUF , : 4,000 50 300
Appliance Foams 40,000 490 70
PUF Panels 52,000 20 50

Table 2. Estimated number of foam production unit ("i" =
low estimate; "h" = high estimate)

The use of foams for domestic refrigeration is expected to
increase annually during 1991~1%95 by 8 %, and after 1995 by 3%.
$¢r other foams, an annual growth rate of 6 ¥ is forecasted.

‘Beijing, April 21, 1993
‘Qért Veenendaal

! Tianjin Polyurethane plastics Factory for instance has two
flexible foam lines, o©he panel line and facilities for
spray foam.
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Study Report on Powder Vacuum Insulation Panel

- Introduction

*With the development of refrigerator industry, China has consequently
< inereased  its production of rigid polyurethape foawed plastics(RPEF) for
.. ‘the last decade of years. Adverse studies aim to improve the insulation
., rate and reduce the weight of RPUY manifest that its thersal conductivity,
glnch usually has 0.020-0.024w/mk, is very close to the theorvetical value,
.0182¢/uk. TIts density also drops to 32+-2kg/m3. So it will be hardly
Apossible to improve the technology of refrigeration and save woney and
»energy through further efforts to raise the insulation rate and keep low
sdensity of RPUP with CFC-11(F-11) as its blowingy agent.

;pAnd what is sore important is scmntz.gts, after ten years of observation
+'snd research, prove that CFCs cause severe depletion on the ozone laver and
.. accelerate the speed of warmhouse phenosenon of the Earth. They destroy and
-bring disastrous effects to the environment which humap beings ¢ampot
“eurvive without. To replace them becimes the overvhelming task of
environmental protection. .

=11, the blowing agent of RPUF, js one of the limited CFCs. Statistics
sh;:ms that in 1387 the worid's %otal outpat of relrigerator is 58,876,000
sets, using up 8,600 fons of CFC-12 and 60,000 tons of CFC-11. In 1988,
Chime wanufacturers produced 7,398,800 sets. Consumption of CFC-12 is 2,000
tons. Elght thousand tons of C?ﬁ-n are used 25 insulation lateriais,m which
take up 17 percents of total consumpticn of CFC in Chima. It is a priority
1o geek alternatives of CFC-11 as msalation material.

“for the last two years many i:m,s,ntmes have nasde great efforts to replace
7CFe-11. Ope method is to use copbined poly-ethereal agents. It contains 50~
percent water replacement of CfC-11.  British ICI Company and Geraan's Bayer
~Company, for exawple, have put this sethod into practice in many European
nations and regions. The ICI Co. who. mtm&aces its teckx;cslosy‘ to China‘s
vBetjing Snowllake Refrigerator Factory and Bayer to Qingdac Refrigerator
“Pactory, make successful experiments in the Bast. China’s Twilight Chemical
Maesearch Institute and the 501st lsstitute of the XNinistry of Aerospace and
shAeronautics have achieved satx&factury i*esults in this field and plamned to
%m into use in three years.

¥he research of appliance of CFC-11 altermatives is undertaken at the same
ine. German’s Kali-Chemic Co. uvse BOFC-123 and HOFC-141b as blowing agent

in RPUF foaming experiment to cospate the formula and quality of RPUF.
¥3¢veral research centers in China make similar experiment and disecover that
by using HBUEC-123 and HCRC-143b, the insulation rate of BPUF drops i some
- degree, And HCFC-123 does not fixz well to the lining material ABS inside a
.. refrigerator; while HCFC-141b is unfortunately ioflammable. To solve these
-“problems it still take a lomg period of tue changing the foroula of RPUF
anﬁ the internal liring material. o 'L!
i

Some researchers develop an aasulatma panel without ans. Ihls panel, L7
called the Powder Vacuum Imsulation Panel, will completely replace (2 and =
"bas a rate of imsulation three times as hzgh as RPUF. Panasonic Freezer
Refrigeration Compuny began to mske PVIP ip 80s and they have wimimized its
--thersal copductivity to CG.087w/mk. To 1385 a3 special papel coebining RPUF
and PVIP was made to substitute for the insulation papel of .refrigeration
room. For example, Panascaie NR-314T6€ refrigerator, which uses this new
“papel, has 120L of voluse, 30X bigger than usual refrigerators and 50.3%
raise in capacity. That is a significant progress in the techoology of
“refrigeration.

in consequence, researches on the cbgaecﬁins rigid foam plastic vacuum
-insulation panel were updertaken. This panel bas same insulation rate as
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o BVIP. U.S. and Gersan have achieved siwilar thermal conductivity of PVIP to
Japan. Anotber research lately done im B.5. iavolves stainless stesl. In

- China, Xi'an Pomegramate Technology To. i:rl) and Shaanxi Refrigerator
Factory hove Jointly accomplishzed 6.006-0.0.0083w/mk  with PYIP,

AL BYIP has a fine quality of insulation and doesn’'t conmtain any kisd of CFCs.
But it is regarded as an ideal alternmative of CFCs in the long ters. In

. Barch-October, 1831, wy ipstitute undertook a preliminary research of OFC
. replacement. ‘

-}33'332 Thevry of PVIP

An insulator gsually have one of the three wodes of thermal conductivity:
copductivity, radiative conductivity - or convective conductivity. Its
superficial thereal copductivitwaiivcludes the thermal conductivity of its
internal vaporalof its solid contactiand radiative conductiviiy, convective
cﬁnductmity 0 vapot{&e}.m forsuia (i) shows:

h }\3 ;\51’7\{* 7};:,

'%’VIP is a kind of panel uth extrac'bed racuur  affer ,ims filled by powder
insulztors. The pane! could make a vacuus of 1 pa (187" upefs).

EI
=
B

i0nder general circumstances an msu}a‘tor conducts heat by air. And this 3
.tede of conductivity will take up over 50X of its total conductivity. The
-éenszty of the insulator has little influence on the conductivity. The -+
< vapor inside PVIP is extremely sparse and the molecules of the vapor have 2
i 'least chances to come into each other. The conductivity of vapor i.e. A
yreduced to such a degree that it can be peglected. And the extreme
%ﬁ**ﬁgammss of cei}.ular powders, can also be neglected. i‘herefore the

“thermal conductivity of BVIP A, is mainly determined by As }\p Bat the
. :proportion of these two factors are small. Se 5\;«111 be nmch Iower than .
--:gmla (2} shows their relation:

N.= 7\5373555 T Nt Do -

ere Nois extremely samll.and can be aeslected, 8o farnula {2) transfers
M formula . (3):

forsula (3), we’ll find Noof PYI? is determined by }\3}%@,?\59 and A

by
%jp‘ﬂ >\5f Ly"h;—

;"t,‘%".}:‘*, FEEDRE 5 3 S

g e
P~ e

St iare: ?\ stands for )\301’ vapor of 1 aroketric pressure,
S Lv for distance “between vapor,
L for average free wovement of vapor molecules.

ormuia  {5) shows L value:

23X IeTT
.L - P o2

ES
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T stands for ten rai;iire (&3,
P for pressure
o for semi-radius of vapor moleciles {ca) .
is inverse tfo vapor pressure when ¥ and o~ is stable.¥hen the vaccuum
' dégree goes uwp (i.e. the pressure is lower). the L value goes up while Jwo
Iﬂmp As L >> kv (over fifty times), the TC value of decreases o a
gvel that it can be overlooked. Oonsaquenﬁy the guality of the insulation
% is determiped by F, i.¢. the solid voluwe of powder, which affects the
--#aiae of 2s0, Njo and The TC value. of solid powder wmatrix is bigger
2 than hat gf the air. As F goes up, goes up too. As the powder
ins make less contacts, the ;aewéer bhas a great heat resistance. F goes
3\;{: goes down. Formula (6] calcelates the value of Mo

oo = tarc’

refers to refraction mdex’ of the air
to radiation copstant :

to blackness of fillers

to teaperature

to range betwenn the gmms

the other parameters are set, }Sm is proporliocnate to L, i.e. }\m is
nverse to F.

T Ty £ 1

ﬁ_égzrgizzg to the above theoty, a PYIP can be made through researches in these

Research on PVIP Ra
‘Research on the Fowder -

“quality of powder is most infludntial faétor in making PVIP. These
ises determine whether 2 kind e’r iwmier ¢an be used or nol:

ry small IC and }nc value;
under the condition of a low vaccuus degree, the ragge between grains is
so swall that can be overlooked;

endurance of the outside . air préssure, so as to keep the plastic film
container apart= . : ;

[ ,
easy to get dry.
rich pesource to keep its price km.

fhe best choice is the expansive perh!:e powder {EPP}. However, the varied

~depsity of powder, the thickmess of liner, the size of grains and the
content of impurily will bave direct effects. on the I value of PYIF.
eriments on PVIP Irom various sources show that the IC value of PVIP

up with the increasing panel demsity in a certaln range and drops when
ranularity gets lower. See:

ram 1: TC Valve of PVIP with Dedsities

Density  Vacouum ftéx{nk}
(kg/u3)  Degree{pa) .

300 0 00198
250 0.1 9.0171-
200 0.1 B.0165

150 0.5 0.0172
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Diagram 2: TC Value of PVIP with Granularity

“Sample No  Powder Panel(ke/w3)  VD(pa) TC(w/uk)

Granularity Deusity

91982 coasre grain: 160 o $1 4.0226

[ fine = 2:1 '

8i30-3 coarse . 160 : <1 9.6273

%8190-5 coarse 4 <=z 0.0329
L9I90-6  fine 250 '; Sz 0.0160

i Those data show that to achieve the best value of demsity between the
wgramilar ranges and the ganal and af powder and granular sizes, we must do

.2 Besearch on !@atermls of i’sséet Yacaum Contalner
Eeep the vaccuum degree of papel steady. There are the required
e a? mch;ractenstms for the naterials,

well-xamteuance of vaccuum . and -low gas and air permeability:

} low solid TC value of the contaiper:

-aechanical strength for § bar:

‘easy sealing, simple eraft and su1tabie for quantity production;
Yight weight.

: ;,#,’Iha best choice at present is PEI-AI-PE conmleé file. But experiments show
it _causes 3-3% increase of TC value: :See:

iag 5: TC Vvalue of PVI? with Packings

Ko Vaccuum ‘ ‘t(ﬁ:{ihk)
Degres (pa) 3
kraft paper bag  kraft paper bag
PET-AL-PR -
010-17-1 101325 0.055 . 0.0541
8010-17-2 101325 . 0.0771 . 0.0411
9910-17-3 101325 0.8513 9.0505

The reason: TC value of aluminium{230w/ak}) is 1,000 times bigger than that
of plastic film. Data show when the thickness of Al layer is 0. Sum, there

4
e

is alwost no effect, B’%tw ” iz ’{,ul See below:
’ :;.g . e

'..' 5@, h

O im o

- o £ o ﬂ%‘*z"‘“‘

LS4

2®es A il v ol

3
* &
S' B

’th
L -

T
"“ i’l:ﬁuw {3"0) GR

s.‘&'g% .__.‘{_‘Z_..:'Ihe thickness of A:‘Q&Lé:‘\%meamfﬁn %1%%?% ﬁs@$£13 3-1%0m. So TC value

" priges. We'll have systesatic research in this aspect 1o nzke the best
radiation rafte of Al layer in eertam thickness so that the T value is
Taper.

'9.3 Hesearch on Vaccous Extraction . | v

i':;
H -

This technology is critical in determining the perfect insulation rate of
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CPYIP. Resistance of the extraction is high and the process will take a
comparatively long tise. So the accessory, the timing apd the panel
temperature of extraction system must carefully designed.  Dragram 6
discloses the relatiomship between timing and TC value of panel.

biag 6: IC Value of PVIP with Extraction Time

am No Density(ka/ad) ?c value comments

ext 2/3hr ‘ext 4hs ext 6hs
_ 1pa . &00pa ipa
12-29 160 0.0485  0.0255

180-2 160 : B.0226 use viscose to
C : stick, powder

+4 Research on Formidation and Cr&f;; of pVIP

he gas and humidity will permeate the filw of the vaccuum container when
*a PYIP for a long duration. Vaccuum pressure in PVIP will gradually rise
=1 and insulation rate drop. Adding gas absorbing agent(G0A) will prolong the
. aife of PVIP. GOA Bas these characteristics: :

: large capability of sbsorbing gas and low balance pressure intemsity,
ot 2) stable qualily and resenerative, -

%3. high intensity. .

fhe additive is determined by PVIP ‘duration, permeatiblity of gas and
humidity in vaccuum container wmaterials, emission rate of powder waterial
s, absorbing speed and quatity of the agest.

kleo, to reduce the effects that radiative conductivity wakes to the TC

“yalue of the panel, proper types and’ amount of metal powder will be added
»in PVIP, We had used water-soluble resin as viscose to make the material

< into a panel of proper intensity and specifications. The result, however,
- is that its dripess and vaccuus degree are affected. Sees

UDisg 7: TC Value of PVIP with Panel-Making Crafts

"LJ’: Bam No Density  Vaccuum ¢ (w/uk)

: {kg/m3) Degreed{pa) Pamel of powder Of powder with viscose
s010-2 192 1 e 0.0362
9190-1 207 1 700186

fag 8: TC Value of PYIP with Viscose

¥o  Density Vaccuum ¢ (w/mk)
(ka/a3) Degree{pa} Powder panel paper bag Powder panel
 PEI-AI-PE
9140-1 123 1 Co 3.0533
191325 o 0.0513
140-3 b, i : §.0471
101325 - §.0448

ther resesrch shoﬁld be made on the location of gas absorber and metal
owder in the panel amd the size of the panel.

. Remearch on Application of pYIP -
5 :
1t doesn’t require any CFC substances to make a PVIP. Therefore, it can

FLE4
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¢place RPUF insulation wmaterial currently wused in refrigerators. It is
© significant for protection .of ozope layer, environsent that mankind rely
on, and will create remarkable social bemefits. Its super TC has tackled
the problems derived froe freezer enlargement such as voluse increase,
gecupying  large space, and higher emergy cousumption. The IC rate of PVIP
8 0.007w/uk. Its insulation performamce is three times of the current
RRUF. The application of PYIP and ‘RPUF compound as refrigerator imsulation
can uot only isprove a refrigerator’s 1iosulation properiies, achieve energy
fficiency, improve refrigerator volume, but also reduce” 50X of CFC-1%
econsumption.  Current CFC-11 substitution = research. work proves that the IC
value of RPUF with BCFC-128 or HCFC-141b - as foaming agent is greater than
gorrent RPUF. Adoption of PVIP-RPUR  combinmation will complstely replace
€FC-11, its inmsulation performance . is identical with existing RPUF. See
dizgran 9 for details. Therefore, PVIP. is a new prospective iuosuwlation
iterial wused in refrigerator. PR

ay 9 TC of PVIP, RPUF and their Compound

Fo Density(ka/ad) TC{w/uk)
F0-141b 2 Lo 0.0242
" TN 0.0165
HCRC141b + 10198 / T s.es
ﬁg}cmzza Sows 0.0238
1w . p.0162
ALFCiza + 9282 A ‘?3"1,";- 0.0227

people are copcermed sbout the -'ﬁe?éibil—ity of actwal application of PVIP
refrigerators.  Some of the views on this issuc presented here are for

Long-tera Effect of PVIP

Bince formulation, techmolosy, vacuuk contaiper wmaterial, thermo-sealing

: ii}gy and vacuum extraction tfechnology can guarantee the vacuwm of
PYIP an kecp vacuum for long time. Yhen used in vefrigerator, it can be
compounded with RPUF.  In this way, BPUF can not only Eeep the panel from
ﬂgnaggi but siow the permeation of the air and humidity - so itf11 be
ore durable. ‘

* »

esent researthes promise low cosl of materials but difficult craft and
eChaology. The total eost is roughly the same as or slightly Riger than
that of RPUF byt lower than that of RPUF with HCFC-123 or HCFC-141b blowing
jents. The refrigerator mapufacturers will find it quite acceptable.

Ro big change will be made on the proseat foaming lime when PVIP is

dpplied in refrigerators. The only amendsent is to 2dd a2 process in the
e ta;g m!gehg’ﬁ? ints the setup of refrigerators. BHowever, we are in this
‘right now. _ S

). & refrigerator with PVIP will beheavier than that with EPUF due to its
ensity which is six times bigger thap that of RPUF. But if we make some
Jmprovesent on its woving sturclure and at same time tell the customers the

isportance of envirommental  protection, it won't be a2 big probles.
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*5 Copclusion
: --1; a1l in all, it is critical to start the research om PVIP.

2) Preliminary study on PVIP has achieved 0.018w/mk TC and 160kg/md of
density. It provides a serial af critical points which we have Lo come
amss in future research, to wit:

% a. Raking etpaas;,ve perlite powder a.‘nd best choice with grains’® size and

SHae

3} materials for making powder vactusm contajner;

*¢. technmology for thermal sealing;

,-gécggclessorws for the vacumm exiraction systes and resesrch on lts related
i, 0109¥

. research op PYIP formulation, technology.

fn future research work, if these issues can be studied aore
systewatically, anticipasted objectives can be achieved.

.;‘”m"-"’?

W3} Based on the preliminary résearch work, our idea for the next step is:
« - while PYIP research is being undertaken, the research work should also be
r gade on comnnected fosming rigid plastic vacuwm insulation papel with C(FC-11
: free foaming agent, Through research, first-class PVIP with comprehensive
sorformance will be selected from vacuum panel sade by different kinds of
- vacuuz container material or fillings. Research on RPUF and PVIP compounds
“.technology as refrigerator insulation layer should also be copducted.
“Ohjectives suth as insulation materizl used in refrigerators completely
“free of CF0-11 ard inrsulation technology upz‘c}veznent will be nccowplished.

EOINIP ol i .- .38

43 Due to large amount and difficully of research work of the prosect it
s.necessary to have supports 1o itorms that this fechmology involved wmany
ficlds of research, xanpower, materials and fipancial aid. I believe, under
-the auspices of concerned authorities, the research work of the project

- ¥ill be accomplished definilely, creatmg benefits for the society.

T IRIASR
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Annex 3
~~PROFECT COETSww
«=DETAILED BUDGET~-

Materials, eguipment and apparatus:
1.1. Materials testing: -
- Vacduum container perf&f&ante tests: ush 3,000
-~ Perlite powder perfomance test: Ush 3,000
~ Absorbent performance:tegts: UsD 1,000
1.2. Equipmentz and apparatus:
~ Film permeability raté measurer: UsSD 1,000
= Vacuun koard fornming mould: ush 2,000
- Vacuum container sealing machine: UsD 2,000
- Vacuum pump system: v UYsD 3,000
Total, materisls and egquipment: Ush 15,000
festing ete. other institutes:
~ Sample and prototype manufacture: UsD 6,000
- Sample and prototype tests: ush 4,000
Total, testing etc.: Usp 10,000
Travel expences:
~ Qollection of information on other

panals: _ gsp 5,000
Senminar costs?
- Discussion of test results with

other institutes: B USD 10,000
staff exgaaﬁitares:
- 1 senior engineer: Ush 4,600
~ 2 engineers of USD 2,700: UsSD 5,400
Total, staff: ,' gsp 10,000

.

project costs: o UsD $0,000 i

L 'ZJL'?‘;‘_*Q"J_‘_'X_ PERE,
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PROJECT OUTLINE

COUNTRY : CHINA
SECTOR COVERED : Primary Sector: Halon
SECTORAL ODS CONSUMPTION : Halon 1211: 4.000 Tons/year
Halon 1301: 50 Tons/year
PROJECT TITLE : Implementation of the Halon Phase-
out Plan for China: Current

Situation, Revision of National
Codes and Education and Training
PROJECT DURATION : Three years
PROJECT IMPACT : No direct impact
{relevant for the phase out of
16.500 tong ODP)

PROPOSED BUDGET : Us$480, 000

IMPLEMENTING AGENCY : UNDE

NATIONAL COORDINATING : National Environmental Protection
AGENCY Agency (NEPA} through Ministry of

Public Security (MPS)

PROJECT DESCRIPTION

To achieve the goals set in the Chinese phase out plan for halons
and to ensure full implementation throughout the country, the
following activities are required:

Based on information to be collected on the present use of halons,
the necessary changes, including revision of national codes and
standards and drafting and adcoption of new standards for handling
of halons will be carried out.

In order to change the existing practices of halons use and
implement revised codes and standards, the appropriate education
and training will be carried out through national and regional
gseminarsg and training courses.

As the project concerns all Fire Bureaux in the provinces, all
halon agents and equipment manufacturers, design organs and end
ugers, the project will be implemented by the Fire Bureau of MPS.

The specific technical work will be carried out by the Tianjin Fire
Research Institute and an information and technical center will be
egstablished at this institute.

The Fire Bureaux at regiocnal levelsg will assist in the collection
of information, implementation of the phase-out programme and
education and training.

A pool of experts from all sectors will be engaged in halon
alternatives research, revision of codes and standard, related
tests and training,



At gspecific stages, the MPS will ensure coordination and
cooperation with other Ministries concerning issuing administrative
guidelines and technical codes according to demand, for example,
implementation of the national programme to phase out CFCs and
Halons; formulating customs policy to raise the import tax on
halonsg and equipment; formulating tax policy to raise the cost of
halon agents and halon based fire equipments; and giving
preferential tariff to halon alternatives.
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PROJECT COVER SHEET

" COUNTRY: | The Peoples Republic of China

. PROJECT TITLE: IMPLEMENTATION OF THE HALON PHASE-OUT

PLAN FOR CHINA:
Current situation, Revision of national codes and
education and training
SECTOR COVERED: HALON SECTOR
© OD$ CONSUMPTION ‘ u -
. - IN THE SECTOR: HALON 1211: 4.000 Tons/year (ODP=3) .
T HALON 1301: 50 Tons/year (ODP=10y

4 CONSUMPTION WEIGHTED ..
WITH ODP FACTOR: 12.500  tons ODP

S
HPROJECT DURATION: 3 years
APROJECT IMPACT: No diréct impact —
) (relevant for the phase out of 16.500 tons OI)P) :
- TOTAL PROJECT COST: USS 480.000 RMB 550.000

.'{;PROPOSED ODS GRANT:  USS$ 480.000
TMPLEMENTING AGENCY:  UNDP

NATIONAL COORDINATING National Environmental Protection Agency
AGENCY: through the Ministry of Public Security

o2

- . -

PROJECT SUMMARY

To achieve the goals set in the Chinese phase out plan for halons and {o ensure full
implementation throughout the country, the following activities are required:

" Based on information to be collected on the present use of halons, the necessary changes,
* including revision of national ¢odes and standards and drafting and adoption of new stan-
-+ dards for handling of halons will be carried out.

" In order to change the existing practices of halons use and implement revised codes and
standards, the appropriate education and training will be carried out through national and
regional seminars and training courses.
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PROJECT OBIECTIVES:

7 The aim of the project is to reduce the usé of halons through change of requirements and
 change of existing and well established practices. The pmjcct is one of the key

preconditions for the limitation and phase out of halons in China. Its implementation is ,f

"7 tlosely linked to other projects financed by the World Bank, UNDP and UNEP and is a &

" "prerequisite for the succesful implementation of these projects.

f@ial:m is presently extensively used for fire protection in China, Since the beginning of
* 1970, halons have been presented as a clear and very efficient fire extinguishing medium.

his project has three objectives. The first is o investigate the present use of halons in
_order to eliminate unecessary use in the sﬁm‘mt dme by issuing guidelines or reguiations
- when needed and to identify areas whére it is more difficult 1o find alternatives and where
Lﬁmher investigation is needed. The second bbjective is o change a number of codes and
standards which directly or indirectly require or lead to the use of halons. The third
vb;ectwc is to implement the changes at the national, regional and local levels through
ducation and traintng sessions.

SECTOR BACKGROUND:

China’s halon consumption is presently 12.600 tons ODP, or more than 25% of the total
CFC and halon consumption in China if the weighted ODP value of the ODS consumed in
China is considered. At present only 60% of the total existing production capacity of halon
._1211 is utitized. (ODP factors used: Haieﬁ 1211 = 3, Halon 1301 = 10y,

:'ﬁppmxtmamiy 3.500 tons of halon 1211 dnd 10 tons of 1301 are produced annually in
‘China by 12 to 18 factories, of which only S have a production of mere than 300 tons
ymrly An additionat 5-700 tons of halon 1211 and 50 tons of 1301 is imported from

developed countries annually (all figures for 1991).

"= 2645 tons of halon 1211 are used for the production of approximately 1.2 million portable
_ halen fire extinguishers produced annually by B0 factories in China. 355 tons of halon
1211 and 45 tons of halon 1301 are used for fixed instaliations, with halon 1211
#mstaiiaucns produced by 25 factories.

mnumanae companies in China, o oo ey

-’
iﬁue to the recent rapid economic dcveiopment in China, a laige number of halon 1301
_ﬁm extinguishing systems have been imported and installed” Those systems ate not
i included in the above figures, as they have been imported as "fire fighting equipment” and
"mt as halons. They however will have an influence on the amount of halon 1301 used for
vice and maintenance in the future.




3
%e Fire Bureau, Ministry of Public Security (MPS) is responsible for fire prevention, fire

“isafery, fire fighting and licencing of the production of firc cquipment, including halons, in
”?f@&iﬁa. §t 1$ a}% responsible fer the naim:xai phase out program for the halon sector. The

ough regulatory change and change of established practices for the use of halons,
'cmg of the produsnm of halon hased fme equipment and responslbxhty for phase out

FROJECT DESCRIPTION

f}m project concerns all Fire Bureaux m the provinces, all halon agents and equipment
anufactum, design organs and end asers, the project wiil be implemented by the Fire
au of MPS.,

he specific technical work will be carried out by the Tianjin Fire Research Institute and
‘ iﬁfi}nﬁ:ﬁwn and technical center will be esta£>hshed at this institute.

flie Fire Bureaux at regional levels will assist in the collection of information,
f 1&:}1&:&%&{1&: of the phase-out 9{0gf&&1¥ﬁe and education and training.

35 ' ‘pool of experts from all sectors will be ersgaged in halon alternatives research, revision

e 3

X oédfzs and standards, reiateé tests and mnmg

" ﬁpeeiﬁc stages, the MPS will ensure coerd:nanon and cooperation with other Ministries
] ing issuing administrative guidelines and technical codes according to demand, for
7example, implementation of the national programme to phase out CFCs aﬁd Halons;
rmﬁiatsng customs policy to raise the import tax on halons and equipment; fommiatmg
ax policy to raise the cost of halon agents and halon based fire equipments; and giving
teferential tariffs to halon alternatives.

ble, the MPS will aliocate more manpewe: © collecs;on of information nation-wide
to evaluation of the information gathered. ‘This information should cover production of
jons, production of halon-based fire fighting equipment and actual use of halons. For the
atter, the emphasis will be on servicing and maintenance workshops (for evaluating the
1-‘ b&& esmhhshmeat of a naﬂsﬁai myci;ﬁg and bankmg system) and fixed halon fire

fequires the developement of a common tegorung system and forms. The establishment of
_da%&&se is foreseen and will be mrdmaﬁeé wsth NEPA and MCL

IwEE 11l UHDF BETTING CH BREEI0N FoD
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e database will be located at the Tianjin Fire Research Institute and the information will
come from four areas: the North, North-gast, South-east and South. The information on
fixed halon installations will be utilized for identification of essential uses and alternatives
for each type of use. Especiaily for halon 1301 where China has limited production
“"pompared to the need for servicing and maintenance, it will facilitate the transfer of haion
#51301 from less eritical to more critical uses in the future.

Change of national codes, standards and guidelines.

e following codes, standards and guidelines will be revised. The list might be extended
:23s a result of information coliected and new international developments:

Fire Protection in Building Deslgn

Fire Protection in Tall Civil Building Design

Fire Protection in Underground Engingering Design
Fire Protection in Underground Engineering Design

The general technical specification of portable extinguishers
Halon 1211 portable extinguishers

Guidelines for Jimiting Halon use and protecting the ozone layer.

The Seal Reqmremmts and Testing Methods of Leakage in Halon Equipment
Standard requirements for limiting halon emmision during production, servicing
and handiing of halons and halon extinguishers and systems.

Education and training

oo i order to implement the phase-out programme and the change of standards and existing

approaches, exucation and training of fire safety management staff is required in the

. following fields and organizations, i.e. Regional Design, MPS Regionzal Fire Authorities,

“Design Engineers, Fire Equipment Manufactures, Service and Maintenance Workshops,

“=Safety Officers from governmental and jomt venture enterprises and other major users of
-haiens

¥:1 part of the programme, the necessary text books and other material will be prepared by
#he MPS. Video and other audio-visual rhaterial will be made avaiable from the demon-
ration of alternatives to halons.

TITHG O 53235398 FLas
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‘the execution of the education and trammg programme, China will be divided into 6
ons. Training courses will be conducted at the national, regional and local levels based
-the educational materials prepared by ﬁhe MPS

Infonnaﬁm‘nnd wnséimncy om&r o

ational centre for information and consbitancy will be set up at the Tianjin Fire

h Center, This centre will also sexve as an Office under the China National Halon
Out Comunitee, set up by MPS, The ceatre will also provide information for the
ementation of the halon phase-out programme and provide technical assistance for
Yvities mwﬁwﬁg halon consumption mr:ol and application of non-halon technologies.

& proposed work on introduction of a{mtzves to halons and transfer of non-halon fire
tection technology will also be coordinated by Tianjin Fire Rescarch Institute. This wiil
it possible to ensure cooperation and rapld implementation of activities laadmg to
phase-out,

<, Time Schedule.

Sub-projects o) isx St year 2nd year 31d year

eoessary examine tests an(i toodel
zineering project

Formulating of new/revision of exas%mg
Standards and Codes

ational sducation and training (the
&udgﬁ also includes ex’gamzahm of an
ternational conference in China and !
nding international conferences)

up an information and consultation.
ntre for limiting halon use in China .
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Codes and Standards 1st year | 2nd year | 3rd year i 4

4 Revising "The Code of Fire Protection in Building
: D&S&gﬂ"

:Revising “The Code of Fire Pmtecuonm Tail Civil
Building Design”

Revising "The Code of Fire Protection in
Underground Engineering Design™

‘H:Revising "The Code of Design on Engitigering
{ Allocated in Industrial and Civil Building”

Revising “The General Technical Condmcm of
gPortabie Extinguishers”

Revzsmg "Halon 1211 Portable Extzngmsh&rs"

“Formulating *The Signs of Limiting I—I'aién Use and
Pmting the Ozone-layer”

;‘Foxmuiatxng "The Seal Requirements amiT%hng
{.:Methods of Leakage in Halon Storage Equipment i

PROJECT COST:

e total budget for the project is US$ 480,000 and RMB 550,000

S Total

Sub-projects . UNDP | Domestic

S TSR 3 4
| Investigation of current situation and effablishment of data 170,000 150,000

ase, determination of essential non-essential end-user
. Necessary examine tests and model engiﬁpeﬁﬂg project 30,000 | 200,000
:Formulating and revising Standards and Codes 130,000 60,000
:National education and training progratiime 100,000 70,000
1 Set up an information and: consultation station for fimiting 50,000 70.000
halon use 1a China

_ 480,000 | 550,000

e e e o e — A
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FINANCE PLAN
: S
#&qusted finangjal support from the [ o

Wontreal Protocol through UNDP: .- .7 US$ 480,000
anced by Fire Bureau, MPS: . . RMB: 550,000

ANNEXES: |
1:  Time schedule for the project:

ex2:  Detailed budgets for the activities included.

5323358
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Tablé 13

Total 1993 1994 1995
R ject
ub-projects UNDP | Domestic | UNDP | Domestic | UNDP | Domesiic | UNDP | Domestic
us s RMB us $ RMB Uuss RMB Us s RMB

I Investigation of current situation acd | 170,000 150,000 100,000} 75,000 70,000{ 75,000
|

establishment of data base, determina- _

tion of essential and non-essential end-

user

Necessary examine tests and model 200,000 | 0| 100,000 10,000} 100,000{ - - }
-Formulating of new/revision of 60,000 | 20,000 L 80,0001 20,0001 - 40,000 | 20,000 8
“existing Standards and Codes : . ' -

National education aad training (the 70,000 | 20,000 20;099 30,000 30,0001 50,000 20,000

budget also includes organization of

an international conference in China

and attendiag international

conferences)

Set up an information and consultation 50,000 F0,600 20,060 20,000 15,000 20,000 15,000 30,000

Centre for limiting halon use in China

Total 480,0001 550,000 ] 190,000 235,000] 185,000 | 245,000 105,000 70,0600

LB
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Budget for investigation of current situation, establishment of data
base and determination 6f essential and non-essential end-user

1 Budget 1
Activities | UNDP funds | Domestic funds | De*TPHOR

| . U§S RMB
Cost for training I 20,000 10,000 |
investigators (training 100 | = =
investigators) 3
Cost for labour 1. 40,000 30,000
Information collection and § 15,000 20,000
travel cost {in China) N
Software and typein data | © 10,000 10,000 |
Computers and printer (5 | - 20,000 10,000 * 1
sets) . .
Cost for data update LT 25,000 50,000
Attending international S 20,000 10,000
conference (4 persons) o
Domestic conference (200 1: - 20,000 10,000
persons) - _
Total , 170,000 150,000 |

Dispose for 4 administration are%%é such as Noﬁh, North-East, South-East and
South areas. = ,
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: Budget for necessary tests and model engineering project
Budget
Activiti g ipti
vies UNDP funds | Domestic funds Description
Uuss | RMB
- L Cost for updating test - 30,000 (40,000 *
: equipment o
§° 2. | Cost for purchasing test | 30,000 x

: goods s
- 3, Cost for consumption o 15,000 e
2 material and after

treatment g
4, Cost for model : - 100,000 e
: engineering project R
5. | Cost for labour 10,000 *

Information ' i 5.000

Total © . 30,000 200,000

b e—————— - s e kiimm— ) 3

Supplement or update equipment in existing labs.

Such as computers, electronic insttuments, books, etc. for fire test.

Such as fuel for test and clear test-ground, etc.

Including cost for model project selection, testing and other additional cost, etc.

tbhle 4: Budget for formulating and revising Standards and Codes

- ( Budget
 fTrem Actiwties UNDP funds | Domestic funds | Do PHO ;
‘US S RMB ;
1. Information C 40,000
Travel cost 10,000 20,000
L U
-3, Forum for soliciting S 20,000 10.000
: opinions s
4, | Meeting for examina- . 20,000 10,000
tion and approval .
5. | Labour ‘ 40,000 20,000
6. | Total 130,000 60,000
R e et L s =
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Budget for education and training

, Budget
Activities UNDP funds | Domestic funds | Dc onPHon
. US$ RMB

Training cost for 50,000 35,000
implementation of new -

and revised standards and

Training and education C 50,000 35,000
“cost for limiting halon -

use o fire service,

manufacture, design and

end-user in relevant

ministrics and provinces |

Total . 100,000 70,000

]

Budget for information and consultation centre for 1in_1iting halon use

in China
Budget f
Activities UNDP funds | Domestic funds | —° 0 PHO? '
- US$ RMB i
Cost for equipment and 20,000 20,000 *
instruments ' :
Cost for information I 10,000
collection o
Cost for operation and - 30,000 40,000
personnel L
1 Total 50,000 70,000 |

Including computers, duplicator; fax and communication equipment,
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PROJECT COVER SHEET

The Peoples Repubic of China

: IWLEMENTATIGN OF THE PHASE OUT PLAN
FOR C'iiii'NA.
Transfét 6f technology on alternatives to halon fire
protection systems

OR COVERED: HALON SECTOR
IN THE SECTOR: HALON 1211: 4.000 Tons/year (ODP=3)
- HALON 1301; 50 Tons/year (ODP=10)

SGONSUMPTION WEIGHTED i
ITH ODP FACTOR: i2.50(}§§’tbns_{?§}P

SROTECT DURATION: 3 gf:ars

ROJECT IMPACT: No direct impact.
o (relevant for the phase out of 12.500 tons ODP)

TAL PROJECT COST: Uss 350 eoo RMB:  510.000
BOPOSED ODS GRANT: ~ US$ 350 000
PLEMENTING AGENCY: UNm%; S

ATIONAL COORDINATING Naaiorié&?ﬁnviroﬁmntal Protection
GENCY: Agency through the Ministry of Public Security

e R e S - e o

PROJECT SUMMARY

o achleve the goals set in the Chinese géhase-eat plaa for halons, and in accordance with
the Chinese Country programme, the foilowang activities are required:

; n order to utilize alternative fire protect_;on systems presently operating in a number of
«countries for replacement of halons and to examine their performance and capability
against a sumber of typical applications in China, prototypes of such systems will be
stal%cd and tested at Tianjin Fire Reseamh Izzstltute.

il‘he following systems will be covered by this project: Fast Response Sprinkler Systems,
Low Pressure CO2 Fire Extinguishing System, Nitrogen/Arzon Fire Extinguishing
‘Systems and Fine Water Mist Systems. The necessary education and training will be
catried out through national and regional seminars and training courses.

13

=
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PROJECT OBJECTIVES:
purpose of this project is to transfer- %echnak)gy by introducing and demonstrating a
P rumber of fire extinguishing systaems whmh are used elsawhere as almanws to halon fire
nguishing systems. :

present, China imports over 85% of Haldn 1301 from developed countries for fixed fire
nguishing systems. Due to the rapid econoriic development in China, the number of
fiew halon systems installed is mcreasmg rapgdiy This means also that the dependency on
‘rﬁed halon 1301 is growmg. Itis tkm‘eiom important that altemauves to halons are

v

yroject will also atlow China to set up the neécessary specifications and requirements
uch systems utzi;zmg the axtenszve reséarch and develapmmt that has been carried out

pproximately 3.500 tons of halon 1211 am:i IG wns of 1301 are produced annually in
na by 13 to 18 faciories, of which only. 5 have 2 production of more than 300 tons

€45 tons of halon 1211 are used for thé"ﬁodﬁéﬁon of approximately 1.2 million portable
aion fire extinguishers produced anuualiy hy 80 factories in China. 355 tons of halon

o the recent rapid economic :ieve;lapthmt in China, 2 large number of halon 1301
extmguishmg systems have been impotted and installed. Those systems are not
Sncluded in the above figures, as they have been imported as “fire fighting equipment” and
ot as halons. They however will have ab mﬁuence on the amount of halon 1301 used for
ice and maintenance in the future.
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" “The Fire Bureau, Ministry of Public Security (MPS) is responsible for fire prevention, fire
safety, fire fighting and licencing of the production of fire equipment, including halons, in

China. It 1s also responsible for the national phase out program for the halon sector. The

i+ Provincial Fire Bureau authorities directly administer, monitor and control manufacturing
-and service and maintenance workshops in each province.

_ ‘Through regulatory change and change of established practices for the use of halons,

ve- e ficencing of the production of halon based fire equipment and responsibility for phase out
= 5 of halons in China, the MPS plays 2 major role in the sector. A phase out programme is

nder preparation to implement the couatry programme for this sector, : :

o PROJECT DESCRIPTION: . »
AR M 3
'&‘ -In order to establish the necessary technical conditions for the transfer of technology
o overing alternatives to halon fire extinguishing systems, the project’s main goal is to ]

wevaluate a number of alternatives to fixed halon fire extinguishing systems and their 4
wehassperformance against typical uses for halon fire extinguishing system in China. The project '
sowill cover the following systems:

Fast response sprinkler and circufating on-off systems (control valve).
Water spray systems

Low pressure C(, sysiems

Mixed gases systems

*'Those systems are currently used instead of halon systems for protection of typical areas
Fsuch as control rooms, computer rooms, stand-by generator rooms, engine and machinery

o The project will be carried out by the Tianjin Fire Research Institute. The Institute is the

enTests will be carried out on each of theséﬂsj;stams in order to obtain necessary information
i %10 understand and use existing standards and installation rules. If necessary, modifications

“The Tianjin Fire Research Institute will establish four working groups, each consisting of
E%four to six persons and responsible for one of following types of systems:

Fast response sprinkier and circulating on-off {control valve)
Water spray systems _

Low pressure CQ, fire extinguishing systems

Mixed gases {N,, CO,, Ar) systems
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G 2 | 4
SR The project plan includes the following elements:

Identification of types of areas protected by halon fire extinguishing systems in
China -

Technical survey and collection of information on work carried out already
Instatlation of new systems y

Test programme, including missions by foreign experts for technical assistance
Implementation, including set up of test procedures and specification of typical
areas of application for each system.

|

f ‘ Year 1 Year 2 Year 3
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PROJECT COST:

' he overall budget includes the follawmg fnputs*

Budget
UNI)? Fund Domestic Fund
usp RMB
Technical information .
collection 20,000 20,000
Technology introduction* 225,000 190,000
{import and installation) -
Set up of test procedure | 60,000 180,000
and demonstration test o
Jdentification and speci- o 45 000 80,000
fication of field of uses
Labor cost ' S 40,000
“Total L 350,000 510,000

This budget includes technical assista:;ce,

FINANCE PLAN:
nanced by the MLF: USS 350,000
anced by MPS: © RMB. 510,000 |
PROJECT IMPLEMENTATION

e pro}ect mvolves critical preparaf;ory work for substituting halon systems. When the
project is completed, test procedures will have been established and the necessary technical
background developed. Installation of new halon fire extinguishing systems will be
~_banned. QOnly for applications where none of those alternatives and other already used

g aitemaiz\res are applicable, halon sys,tms can be instailed.

JRUIE
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Anpex 1, p1

Fast response sprinkler systesis and onoff systems

Bodget
UNDP Fand  Domestic Fund
» UsD RMB
Technical information .
collection S 5.000 5.000
Technology introduction 60.000 60.000
(import and installation) :
Set up of test procedure U 15000 30.000
demonstration test and misc.
Identification and speci- 15000 30.000
fication of field of uses s
Labor cost 'V 10,000
Total 95.000 145.000
Water spray system |
. : Budget
UNDP Fund  Domestic Fund
Usb RMB

Technical information : ‘
collection . 5.000 5.000
Technology introduction B 50.000 50.000
(import and instailation)

" Set up of test procedure - 15.000 50.000
demonstration test and misc. . ;
Wentification and speci- . 10.000 20.000
fication of field of uges ‘
Labar cost Co 1G.000

W e .

Total ' 80.000 135.000
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Total - " 85.000 125.000

. ? B
Annex 2, p2
Low pressure CO, fire extingtishing systems
L ' Budget
UNDF Fund Domestic Fond
USsD RMB
Technical information =
collection - 5.000 5.000
Technology introduction o 50.000 50.000
(import and installation) :
Set up of test procedure I ' 15.000 50.000
demonstration test and misc.
Tdentification and speci- . 10.000 20.000
fication of field of uses . R
Labor cost . 10.000
Total . 80.000 135.000
Mixed gases (N,, CO,, Ar) fire extinguishing systems
x Budget
UNDP Fund Domestic Fund
USD RMB
Technical information :
collection o 5.000 5.000
Technology introduction ' 50.000 40.000
(import and instailation)
Set up of test procedure - - 15.000 50.000
demonstration test and misc. -
Identification and speci- 15.000 20.000
fication of field of uses o
Labor cost B 10.000




-52-

MFMP, World Bank Annex I - Praject Proposals Costing below $500,000

MONTREAL PROTOCOL

TRAINING and TECHNOLOGY DISSEMINATION

PROJECT COVER SHEET
COUNTRY: Eevador ]
PROJECT TITLE: Training and Technology

Dissemination

ODS CONSUMPTION: 570 t (1992 estimate)
PRC;}ECT DURATION: 1 YEAR
TOTAL PROJECT COSTS: - US$ 250,000
PROPOSED GRANT: US$ 150,000
1.OCAL CONTRIBUTION: In kind: office space

NATIONAL EXECUTING AGENCY: - Ministry of Industries
IMPLEMENTING AGENCY: UNDP

APPRAISAL DATE: March 1993
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MONTREAL PROTOCOI,

Training and Technological Dissemination

BACKGROUND

1. Ecuador ratified the Montreal Pmtacol (MP) on Substances that Deplete the
Qzone Layer on Aprif 30, 1990, In March 1991 the country began preparation of its Country

Program {CP) for implementing the Protocol with the assistance of the World Bank and the U.S.

EPA. The CP was submitted to and approved by the Executive Comumittee during its March
1992 meeting. Under the Protocol, Ecuador is required to phase out production and consumption
of CFCs, halons, and carbon tetrachloride by the year 2010 and methyl chloroform by the year
2015. However, in line with the country’s overall commitment for environmental protection, the
CP proposes to accelerate pbasing out the substances controlled under the MP to the year 2000,

thus waiving the grace period which Ecuador is permitted as a Party operating under Article 5
of the Protocol.

2. Ecuador imports alf of the ODSs to meet domestic needs and depends on external
sources for innovations in existing techuology. In 1990 the country consumed approximately 723
metric tons of CECs, halons, methyl chloroform, and carbon tetrachloride. Weighted by the
ozone depleting potential (ODP) of each substance total consumption in 1990 amounted to 742
t. Of this total, consurnption of CRCs accounted for 94 percent {694 t) and was distributed in
five end uses: aerosols 464 t (67 percent), refrigeration 134 t (19 percent), foams 58 t (8
percent), air conditioning 19 t (3 percent), and miscellancous uses 19t (3 percent).  In addition,
45 t of hatons were used as fire extinguishing agents, 1 t of methyl chloroform for solvent
cleaning, and 2 t of carbon tetrachloride for miscellaneous applications. Since 1990 there has
been a reduction of CFC use in the aerosol sector because some manufacturers introduced carbon
dioxide (CO2) as a substitute propellant in response to ozone depletion concerns. However, CO2
is effective in only a few products and is not 2 long term replacement for CHECs. Total use of

CFCs in the aerosol sector in 1992 is estimated at about 290 t. Thus, total 1992 use for all
sectors is estimated at 568 t.

3. The CP includes an action plan which comprises two phases. The first phase
covers the period January 1993 through December 1995 and entails the following activities: i)
establishment of the legal, institutional, and policy framework; id)introduction of technological
improvements to reduce use of 316 ¢ of ODSs in the sectors dealing with aerosols (290 ) and
with rigid foams (26 t); and iii) implementation ¢f a training and information dissemination
component 10 be executed by UNDP. The second phase includes reduction in all remaining
industries (flexible foams, refrigeration, aiy conditioning, and solvents) leading to additional
annual reductions of 252 t of ODS8s, thus, completing a total phase out by the year 2000,

4. Institutional Capacity. There is no institution in Ecuador dealing with the use
of substances that deteriorate the ozon¢ layer. Presently there is no central official entity
responsible for overall environmental protection. Issues dealing with pollution problems in
general are usually dealt on a project by project basis by pertinent sectoral ministries. However,
not all sectors are covered since only the ministeies of Health, Energy, and Public Works have
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established enviconmental units within their organizational structure. The main constraints
preventing other ministries from active participation in solving their sectoral environmental issues

are inadequate budgetary allocation and lack of trained staff in environmental protection and
impact assessment,

5. To comply with the stipulations of the Protocol and the activities proposed in the
CP, GOE designated the Ministry of Industries, Commerce, and Fisheries (MICIFP) by to be the
leading implementing and coordinating entity (Presidential Decree signed on April 28, 1992).

For this purpose MICIP authorities has decided to establish under the Industries Directorate a
small unit to be responsible for implementing the activities proposed in the CP (MPPU). Three
professionals and one support staff have already been designated for this unit. However, MICIP
has no previous experience with MP technical and administrative issues, thus, a training program
is needed for the unit’s staff. Moreover, during preject preparation it has been evident that
industries working with ODSs have little access to up-to-date information dealing technological
alternatives to reduce use of these substances. Thus, dissemination of information to private

sector industries and uitimately to the final consumers would be imperative for successful
implementation of the CP,

The Project

6. Obiectives, The main objective of the project would be to organize training
activities for the MPPU’s staff, for members of other public entities interested in elimination of

ODSs such as the Ministry of Health and local municipalities, for representatives of pertinent
industries and for the public in general.

7. Features of the Training and Dissemination Program, Training activities would
consist of a series of conferences, seminars and workshops to be held in the three main cities
(Quito, Guayaguil, and Cuenca) where most industries using ODSs are located. Because of lack
of local expertise, external specialists would be recruited for events dealing with technical aspects
of the phaseout program. The logistic organization of these events would be contracted out to
experienced local private firms. The program would be supplemented with the preparation of
printed material, and with films and videos. It has been envisaged that the entire process of
design, production and implementation of the program would be completed in about one year,

8. Executing Agency, The project would be executed by MICIP's MPPU under
the coordination and guidance of the UNDP office in Quito. An operational agreement between
the two eitities has already been approved. A training coordinator has been jointly designated
and one of the MPPU’s staff would act as counterpart to the coordinator on a part-time basis.
Both would report directly to the Dicector of Industries (DI) who would act as countecpart to
UNDP’s project officer. Training strategy and needs would be identified jointly by the
coordinator and members of the MPPU and approved by DI and UNDP’s project officer.

9, Justification. Because of MICIP's lack of previous experience in MP operating
principles and guidelines, the success of the technological conversion sub projects, and the
efficient use of grant funds would depend to a large extent on the ability and capacity of MICIP

to provide technical assistance to enterprises interested in participating in the Government's
program to phase out OD3Ss.
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10. Project Beneficiaries, In the immediate and medium term the main beueficiaries
would be MICIP's MPPU's staff and officials of other pertinent public sector entities, members

of private sector industries interested in pacticipating in the CP’s first and second phase, and
ultimately the public in general.

11, Training Coordinator Functions. . The main functions would be the identification
of training peeds, identification, selection, and tecruitment of technical expens for training
events, selection and contracting of firms to be responsible for the organization and execution of
tratning events and for the preparation of printed and clectronic dissemination material, for

evaluation of the effectiveness of training activities, and for reporting progress to executing
agencies and to the ExCom,

12. Proj and Budpget. Training estimate costs shown in the CP
(US$100,000) were under estimated because of insufficient data available at the time of initial
program formulation. However, during project preparation a detailed revision of the proposed
program, carried out jointly by UNDP and the Bank, revealed that actual total cost required to
design and implement a training and technological dissemination program would be $250,000,
This amount represents the entire incremental cost for which a grant is requested. Table !
attached shows detailed budget costs of the proposed program.

CELAZAS
CAOWPSIMONTREALECMITREX D%
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ECUADOR

MONTREAL PROTOCOL

PHASE 1

Table 1

TRAINING AND TECHNOLOGY DISSEMINATION

Total Estimated Cost
(US$)

* liem

Refrigeration Expert (fees and travel expenses)

Aerosols Expert {
Foams Expert { " ”

Secretary (salary one year)
Training Coordinator (salary one year)
Translations

Internal travel

Sub total

Service Contracts:
Organization of seminars/workshops {6)
Preparation and Presentation of
Audio/visual dissemination programs (4)
Equipment Purchase:

Word P.ocessor, printer, projector
Equipment Maintenanace

Materials for Seminars

Internal/External communications

Sub total

TOTAL

L}

)
)

Unit Cost

10,000
10,000
10,000

4,000
10,400

5,000
8.000
57,400

6,000

32,000

6,600
3,500

9.500

36,000

128,000

6,600
5,500
9,500
7,000
192,600

250,000



PROJECT COVER SHEET

COUNTRY : Malaysia

PROJECT TITLE: Elimination of CFC-12 in the manufacture
of extruded polystyrene foam sheet at
Jumaya Industries

SECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: 600 CFCs {722 tons ODS) in 1991

PROJECT IMPACT: 150 TONS CFC-12 per vyear, based on
1991 consumption

PROPOSED BUDGET: usp 254,000

IMPLEMENTING AGENCY: UNDP

COORDINATING AGENCY: Malaysia Department of Environment (DOE)}
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PROJECT SUMMARY

Jumaya Industries S5DN BHD ("Jumayva”) is one of Malaysia's three
manufacturers of extruded polystyvrene foam sheet (EPS). Its
products are aimed at the food service market. The company is a
private sector enterprize.

CFC-12 was until recently used in the production process. Under
this project, Jumaya will eliminate the use 0f CFCs in this process
through replacement by initially liquified petroleum gas {(LPG),
followed-~~as scon as locally available~~butane, resulting in an
annual reduction of 150 tons ODS, based on 1991 consumption. The
project contains safety features to address the hazards generated
by the use of a flammable substance.

The company expects no significant change in the incremental
operating costs. LPG--an interim solution until butane will be
available~~ would theoretically lead to significant savings, but
causes process and guality problems that negate the effect of the
loweyr material costs. A price for hutane could not be established
as this product is currently not cffered in Malaysia. Based on the
international market price (about USD 1.50/kg), no or insignificant
incremental costs are expected.

Jumava UNMAO101.CLI
05-10-93 REV 01



PROJECT OF THE GOVERNMENT OF MALAYSIA

ELIMINATION OF CFCs IN THE MANUFACTURE OF EXTRUDED POLYSTYRENE FOAM
SHEET AT JUMAYA INDUSTRIES SDN BDH.

1. PROJECT COBJECTIVE

The obijective of this project is to phase out the use of CFCs in
the manufacture of extruded polystyrene foam sheet (EPE) at Jumava
Industries SDN BDH {*Jumaya").

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia is estimated to
have reached at least 600t in 1991. This is about 8% of the total
ODS and 7% of the Malaysian ODP generation. CFC-11 (polyurethane
foams) and CFC~12 (polystyrene and polyvethylene foam sheet) are the
dominant substances in this sector, with much smaller usage of MCF,
CFC-~114 and CFC-115.

3. ENTERPRIZE BACKGROUND

Jumaya Industries was established in October 1989 by Juraya
Enterprises. It operates a production facility for extruded
polystyrene foam sheet (EPS) in Johore, HMalaysia. Similar
facilities are operating in China and Indonesia, in joint venture
with local enterprises. EPS is predominantly used in products for
the food industry, such as meat trays, lunch boxes, egg trays, etc.
The company utilizes in Johore two modern extruders from Nakamura,
Japan. Production in 1991 was about 1000 t EPS.

4. PROJECT DESCRIPTION

Jumaya utilized in 1991 about 150 t CFC-12 in the manufacture of
EPS foam sheet. The companies board committed in May 1992 to phase
out the use of CFCs, identifying butane as the replacement of
choice. Butane technology is available through original equipment
manufacturers. In general, it is possible to adapt existing
equipment for this purpose. In addition to equipment changes,
safety related modifications in the production environment have to
be implemented, to mitigate fire and exposure hazards from the use
of butane. Finally, extensive production and safety training is
needed to guarantee a smooth and safe operation and to conform to
the strict fire safety standards in Malaysia.

The company submitted a project proposal in Gctober 1992 to the
DOE. The proiject faced one problem: butane (s currently not

2



available in the Malaysian market. The company decided not to
wait, but to start-up utilizing LPG, available in the local market
as a mixture of predominantly C-3 (28B%) and C-4 (71%). Processing
and the resulting guality is however insufficient, and the company
remains attempting to source a butane supplier.

3. TECHNOLOGY

5.1 BELECTION

There are several options to replace CFCs in the production of EPS
foam sheet, such as:

Nitrogen gas,

C02Z2 gas,

Hydrocarbons,

"Berstorff” technology {(nitrogen and alcohol},
HCFC~-22,

HCFC-142b,

HFC-134a,

HFC-152a,

Liquified petroleum gases {(LPG}.

SCOoONDOOO0O

A summary of these technologies, their potentials and their
limitations is provided in annex-A. Butane is selected by the
company as an alternative that is:

Proven technology in processing and product performance,
Environmentally acceptable,

Low in toxicity,

Adaptable to the existing eguipment,

Cost effective.

So0oQQ

Butane is not iccally available, and the company therefore decided
to utilize LPG, expecting similar results and lower costs. The
problems in processing and gquality are however significant and the
product is not universally accepted in the focd industry. It is
therefore anticipated to turn to butane as scon as a producer can
be located. With other companies in Malaysia and Indonesia facing
the same needs, future local availability of butane is expected.

A draw back of LPG and butane is the high flammability, requiring
stringent safety precautions.

Users of LPG {(and for that matter butane) are subject to stringent
fire regulations, including the appointment and training of company
safety experts for every shift. The emigsion of LPG and butane is

not regulated in Malaysia, nor are restrictions expected in the
foreseeable future.



5.2 PRODUCTION PROCESS

The use of LPG or butane will require sgubstantial changes in the
production process and storage facilities.

Required equipment modifications and additions may include:

) Storage
0 Separate, explosion proof storage of the butane
tank.
) Feeding systems
O More injection systems for additives,
o Replacement of the foamant metering pump and
injection systenm,
O New gaskets and seals.
o New pressure gauges
© Extrusion system
o] Replacement or modification of the screw,
o) Replacement or modification of the extrusion die.
o Electrical systems
o Installation of spark arresters,
s} Sealing of electrical control cabinets,
O Explosion proof motors and switches.
0 Auxiliary safety devices
o] A wventilation system to prevent the accumulation
of hydrocarbon vapors,
0 Monitoring and alarm systems for hydrocarbon vapors,
O Extra fire extinguishers.

Production and aging areas are to be separated from other working

areas and to be sprinklered or otherwise protected against fire
hazards.

production and maintenance personnel has to be trained in the safe
handling of hydrocarbons, in addition to production training.

Start-up trials will be necessary to adjust for foamant volume and
permeability.

Jumayva was able to source a manufacturer from Taiwan {"New One
Machinery Co Ltd") that offers an extraordinary competitive
modification package for any machine brand (Jumaya operates
Nakamura equipment}. The price offered is only about one third of
that offered by the original manufacturer and comparable

Furopean/Us manufacturers. Jumaya checked the quality of the
results achieved by this company at previously modified plants, and
they appeared to operate satisfactory. "New One Machinery" was

therefore selected, in conjunction with local suppliers for tanks
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and safety equipment. An extensive monitoring program on
hydrocarbon gas concentrations around all critical equipment is
foreseen, and scome contingency money is earmarked for any
adijustment to be made (i.e. additional explosion proof motors).

The production process is already separated from other working
areas. Additional space is rented to accommodate a separate an
enlarged aging area. Hydrocarbon gas and temperature alarm systems
will be installed through the whole plant. The tank area is
sprinklered, however, no sprinkler could be installed in the
production building, based on the local water supply (too low
pressure}. Instead large fire extinguishers will be staged at all
critical places, portable fire extinguishers will be placed at
every entrance and thorough initial and follow up fire safety
training will be implemented. Production and maintenance personnel
are also traipnmed in the safe handiing of hydrocarbonsg, in addition
to production training.

Start-up trials are made to adjust for the different foamant volume
and permeability. The start-up was supervised by supplier
personnel’.

6. PROJECT COSTS

6.1 Total Project Costs

The following is a summary ©f the expected and experienced costs of
investment and related actiwvities (the numerical identification
system originates from UNDP's QOffice of Project Services, and is
utilized to facilitate later procurement):

The thorough preparation and comparative low costs of
modification-~even if adjusted for local labor costs and favorable
facility conditions-~-has generated high interest at UNDP. The
company has agreed to share a photo documentation that was made
during the installation and training. The consequences of a
successful completion of this project could be significant lower
cost estimates for future projects. Also, Jumaya did not pay for
know~-how, a significant budget item in previous proiects. This
confirms UNDP,s opinion that the hydrocarbon technology is no
proprietary technology, and, given sufficient competition, should
not induce know-how costs.



ITEM DESCRIPTION SUBTOTAL TOTAL

{USDh) (USD)

2100 Storage Tanks 17,658

Purchase 10,506

Testing 1,751

Installation 5,401
2100 Equipment Modification 116,707

Machine 1 68,517

Machine 2 42,108

Installation 6,082
2100 Fire Safety Systens 59,546
3200 Training 16,000

Abroad 6,000

In House 10,000
5300 Permits 6,000
5306 Contingency and Rounding 38,089
9906 TQTAL 254,000

Supporting documentation is provided in annex-B and -C.

6.2 OPERATING COSTS
The price of LPG is considerable lower than CFC-12:

CFC-12 Ush 2.09
LPG Ush 0.36

These prices reflect the status at October 1992, date of project
submission, and are documented in annex-bD. Prices fluctuate
significantly, and are slightly different for individual companies.
Butane is currently not avaiiable in the Malaysian market.
International price level is about USD 1.50/kg.

The use of hydrocarbons requires addition of an anti-shrinkage and
a static~-dissipative agent. Costs are assumed at USD 30/ton resin,
or-—-given a resin use of 1,000 tons for 1991--USD 0.20 per kg
blowing agent. 1 : 1.2 replacement in the case of LPG and 1 : 1
replacement in the case of butane is assumed. This amounts to an
expected annual decrease in material costs of:

Usp 259,500 for LPG, or
UsD BB,500 for butane.

&



This has to be held against higher costs in maintenance, rent,
insurance, safety monitoring and ongoing safety training. These
costs are estimated on USD 112,467/y and specified in annex-D.

Assuming butane to be the ultimate choice of replacement and the
currently intangible effects of LPG on processing, gquality and
salesg, no recurring costs nor benefits Iin thig project are
projected.

6.3 UNIT ABATEMENT COST

a) ODS5 Reduction Project Costs USD 254,000
b) Annual Incremental Costs uso - -
c) Project Useful Life 7 years
aj 0DS reduction/y kg 150,000
Unit Abatement Costs [(a/c + b)/4] UsD/kg/y 0.24

o v o e a2
mmEmSTommmRsST=

7. FINANCING PLAN

The company requests the reimbursement of the complete project
costs estimated on

USD 254,000

o — . T o e
T o e o e e -

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

The project is already substantially implemented by the company.
UNDP-OPS will oversee the completion of this project, UNDP-ENR will
provide technical assistance,

8.2 SCHEDULE

Implementation schedule atarted with Jumaya Board approval of the
installation of CFC-free technology (May 1992), and will end after
monitoring has confirmed that at no place on the machine or in the
working area unsafe levels of hydrocarbong can be detected.



TIME FOR COMPLETION
Q2 Q3 04 ol QzZ Q3

TASK

1. Preparation
Board Approval b4
Visit Vendor x
Order Confirmation X

2. Installation

Arrival, Customs X

Machine Modifications ¥ %2 X

Tank Installation b 4

Safety Devices X X X %
3. Btart-up, Training

Machine Start-up X X

Safety Training X x| x

8.3 PROCUREMENT

The company has procured the project. UNDP's Office for Project
Services (0OP5) will review this procurement. OFS expects at the
about the same time to procure three identical projects, resulting
in procedural and cost efficiencies. OPS will be assisted by the
local UNDP office as well as DOE, and receive technical assistance
from UNDP-ENS.

9. PROJECT IMPACT

This project will eliminate the use of at least 150 tons of CFCs in
the first year o¢f implementation. Market and company growth
indicates that this may increase by 5-10% annually in subsequent
years. The project employs commercially and environmentally
acceptable technology.

10. ANNEXES

Annex A: Overview of CFC Phase out Technologies in the
Manufacture of Polystyrene and Polvolefine Foams

Annex B: Detailed budget proposals

Annex C: Price documentation

Annex D: Detailed calculation of recurring costs



ANNEX~A

CFC REPLACEMENT IN THE MANUFACTURE OF
POLYSTYRENE AND POLYOLEFINE FOAMS

CFCs in polyurethane foams function generally only as aguxiliary
blowing agents. This 1s not the case in polystyrene (PS),
polyethylene (PE)} or polypropylene (PP) foams. These foams use
solely physical blowing agents. Criteria for such blowing agents
are:

solubility in the resin,

worker safety (flammability, toxicity),
consumer safety (toxicity),

thermal and chemical stability,
diffusivity,

environmental impact.

COoO000C0

CFC-11, CFC~12, CFPC~114 and hvdrocarbons have been traditionally
used as blowing agents (1), with CFC-~12 being in most cases the
agent of choice. Bignificant non (thermal) insulation varieties of
these foams include:

o extruded sheet,
e} extruded plank,
o moaldable beads.

A wide variety of options have been proposed so far to replace CF(Cs
in PE/PP and PS foams. They can be categorized as follows:

O Atmospheric gases,
O Hydrocarbons,

0 HCFCs, and

) HF(Cs.

1. ATMOSPHERIC GASES

Nitrogen Gas

Inert, nontoxic and noncombustible, but asphyxiant. The use is
burdened by a low solublility in the resin and a relatively high
density of the end product. New resin developments may make the use
of nitrogen a more viable option in the future.

The Berstroff Technology is based on a mizture of nitrogen and
alcohol. This technology exhibits undefined risks in toxicity and
fire. The resulting product has alsoc a higher density. So far as
known, it has only been applied in extruded PS sheet.

Carbon dicxide gas




An asphyxiant, high energy consuming and moderately toxic gas.
Carbon dioxide is a reportedly proven technology in polystyrene
foam sheet (2). The poor solubility in pelyolefine resins restricts
the use in PE/PP foams at this time. Certain uses of €02 in
extruded PS sheet are patented, and require licensing.

2. Hydrocarbons

N-pentane, butane, isopentane and isobutane are proven
replacements, in polystyrene and polyolefine products (1,3}. The
technology is cost effective and results products of acceptable
quality. However, the flammability of hydrocarbonsg requires
stringent safety precautions in the manufacturing process. This
results in sizable investments in retrofitting. In addition,
hydrocarbons are photochemically reactive and contribute to the
formation of atmospheric ozone {smog).

Ligquified petroleum gases (LPG} have alsc been proposed as
replacement for CFCs in PE/PP and PS foams. LPG is, however toxic,
flammable and not accepted for food packaging.

3 HYDROCHLOROFLUOROCARBONS
HCFC-22

Non-flammable, low in toxicity, high thermal and chemical
stability, HCF(C-22 has been proven effective {3,4) as a sole
replacement (extruded PE/PS sheet) or in combination with HCFC-142b
(extruded PFS board). The compound has however an ODP, and only
gualifies as an interim replacement.

Alone or in combination with HCFC-22, this compound represents &
preferred option in thick sheet and plank applications (1,5). The
price penalty is, however, considerable and eguipment has to be
modified to cope with the moderate flammability and the modified
diffusivity of the compound.

4 HYDROFLUOROCARBONS

HFC~134a

Non-flammable, low toxicity and with no ODP, HFC-134a is just
recently introduced in the market. The current pricing will prevent
utilization in the very cost sensitive food serving and packaging
applications. The utilization of HF(C-134a in foams competes with
the utilization as a refrigerant in appliances and automotive air
conditioners.

HFC 152a



HFC~152a is low in toxicity, moderately flammable and possesses no
ODP. It appears to be a likely long teyxm alternative for CFCs in
extruded polystyrene sheet (1,5). In polyolefine applications poor
solubility and diffusivity has to be overcome before such a
statement could be made. The compounds flammability will require
extensive modifications of production equipment.

In summary, it can be conciluded that technelogies allowing
immediate replacement of CFCs in polystyrene and polyolefine foams
are available. Some of these technologies have an interim
character. (Others show promise as long term solutions, but are
currently cost prohibitive for highly competitive applications such
as food packaging.

5. EREFERENCES

1. Montreal Protocol, "1991 Assessment, Flexible and Rigid
Foams, Technical Options Committee.

. Welsh, Gary C., European Patent Application, Date of filing:
January 8, 1990>

3. "HCFC-22 as a Blowing Agent for Polystyrene Foam Packaging, ™
Summary from Dv Pont, Wilmington, USA, 1992,

4, Du Pont, Bulletin E-95698, "manufacture of Polystyrene Foam
Sheet Using Formacel S5-Food Grade Blowing Agent, " 1990.

5. Du Pont, Bulletin ABA-5, "Alternative Blowing Agents for

Thermoplastic Foams," 1990.
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ANNEX-B/II

JUMAYA INDUSTRIES

BUDGET

Original budget (Annex-B/I)............. USD 200,811
Additions per UNDP advice.......cc.ue.-. Usp 15,100
0o Portable hydrocarbon

detector. .. .viier e ineenn UsDh 6,300
o Extra fire extinguishers USD 6,800
0 Blow-down fans........... usp 2,000
(006338 9 B s Us () ¢ Lod QN UsD 38,089
TOTAL UsD 254,000
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71 Others ~

Approval from Bomba, Local &Suthoarity,

Fire Alarm Bvstem, Eleckrical Work to . . .
BT, . e Mo e L e £600-DY

Lf"‘y B Fump and tank fitbing LIS o, D00 L o

t?..?q €cu ?'{ b"{’,-? _ =

e

83 ﬁxpeﬁségffmr training of two ' SQ
in_Taiwaanur'a duratiorn of one month : ST SR S TR TR § 19 éﬁa}ai L

.uj;

Total ' Um%;@@nng -0 I
DI T R M IIT AL M an o i

Subw?rmject TE

1Y HModification and altereabion of machioery
{Unit Two)} with accessories from Talwan ‘ WS S8, D000

<) .ﬁivi&’wurk, piping and nwtmllﬂfl..{{ﬁﬂh) LI 12, GO0--00f
A Fupenses. for the Taiwamsse during Lheis
stay in fMalaysia iR L A
! .-

Twial LI ii, Qim0

- - . >

GWdﬁd Yﬁ'ﬁ] : UHE147 QG900



ESSO MALAYSIA BERHAD C N e

{incorporated in the Stales of Malaysis)

OEFILE é’*%ﬁ:" ggg/’gt 8A?£-MWWXZQQQ& .

FJumaya LNDUSTRIES b BHD

7, ThAN KILANG .
DAT. ohips INDWETOIAL ESTIVTE DEBIT NOTE N® 11587

Boitne Juiefs BAMEY
YOUR ACCOUNT HAS BEEN DEBITED WITH THE FOLLOWING

2 -9K5c0

A RT [CULARS | ACCOUNTING CODE AMOUNT
L BALE b xRl buie tfe This | PRT Ros R Mie ~748 ~ioo $ 27,000 00
L AGERT D AEe? e v
CRINGEAT TwEnTy SevEN TeushND oRLY )
DR, e — 18R —iwe A ~ g5 4 LT -0 (1857
e e oo oo e e |
. 1
ESSO MALAYSIA BERHAD
EAREE I ] . . . e
¥ 8
H ‘ 3 Mg s .
v ;i §~4.{\3 s i{ PN g { ,}
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ESSO MALAYSIA BERHAD

August 5, 1992

'Jumaya Indusiries Sdn Bhd Inxrep1y please refer to:

7, Jalan Kilang 57 (1IBS)
Dato Onn Industrial Estate
80350 Johore Bahru

Johore Sale of bulk LPG tanks
Attention: Mr. S.H. Ko

Tuan,

We thank you for your acceptance to purchase 2 x 7.5KL bulk LPG tanks,
PMT Nos. 46657 and 46658, currently stored at Kosel Industries, Prai

al M$13,500.00 each, w » = »" 4 > }eup N 4
"~ romret [ S

Please be advised that as our sale is on "as is where is" basis, all
reconditioning works on the tanks will be at your own cost.

Enclosed herewith please find a set of Agreement for your signature.
Please return them for our subsequent execution and stamping.

Very truly yaﬁrs, -

“Zakaria Mohd Nor J°°
LPG Home Fuels Manager

cc: Kesel Industries Sdn Bhd
Lot 246, Lorong Perusahaan ]0Q
Kawasan Perusahaan Perail
13600 Perai, Penang
Aftn: Ir, Tan Kim Seng

10 AUG 1892

HEAD OFFICE: 3rd Floor, Komplicks Antarebangsa (P.O. Bex 10601) 50718 Kuala Lumpur, Mziaysiu

Telephone: 2422322 Cable: ESSOEAST KL FAX: 2444855
REFINERY: Port Dickson, Malaysis. Telephone: 471666 Cable: ESSOREF PD,
An Affiliate of Exxen Cerpotation



KOSEL INDUSTRIES SDN. BHD.

26886, Loreng Perusahasn 10;
KOSEL Kawasan Perusahaan Perai, 13600 Perai, Penang, Péa dygia.
Tel: 04-387201 Tel &fax 04 3972&2} '

. JUMAYE INDUSTRIES. SDN. BHD. o No. - ,gq, {
.7, JALBN KILANG, DATO ONN e '
INDUSTRIAL ESTATE, 80350 Lo L
JOHOR BAHRU ;. JOHOR. —_J - DATE: 01/01/93
b - ATTN:MRE KOH SWEE HEE ;
ORDER DATE CUSTOMER ORDER NO. DELIVERY ORDER.NO. : TERMS |
S 12/08/89 - 1745 Tt Chngy
DESCHIPTION OF G()Olfls QUANTITY UNIT PRICE AMOUNT
To cost of supplying labour and, 6 necessarly equipmept
for rehydrostatic test witness by JKJ an{d repainting
two units 7.5KL used LPG storage tank owhed by ESBO.
Oux scope change of tank fittings and dellivery to
Johor, loading crane is inclusive in our| offer.
- Total Lump Sum :- R 4,500,000
; { r{f A §dartCor
/ AV i#
Sy
CCuk PR
Gudr P
Ringgit * Four Thousand Five Hundred Only ) Y
Ref: COur guotatiocn fax ref. KS810808 datkd 28/07/%2 '
and your fax ref. JI/GC/F52/8-187 fated 12/08/9%2.

KOSEL INDUSTRIES SON. BHD.

/I



\%. ELPLJI (M) SDN. BHD,

/“;,,,%‘* 8, Jalan S5 25/22, Taman Mayang, 47301 Petasling Java, Selanger Daru! Fhsan, Malaysia.
i{;; \\{\\\\’\\ Tebh 03-7031377, 7031378, 7031378, Telex: MA '36788 ELPLIl ax: O3-7031333, 7031372,
2N

‘r. ,:;Ee-,i ? BE L ‘ggz |

Customer Copy ; S, M -~ 4’1”:"
l ¥y Mannger /@%
[ ATTN. :MR. KO SWEE HEE  jass Mausger E INVOICE
Seervtonry
JUMAYA INDUSTRTES SDN BHD  homeee NO: 4642
7. JALAN KILARNG | AL Dt !
DATO ONN INDUSTRIAL HUTATE g0 Thepr | :
80350 JOHOR BAHRL ' cate: 09712792
JOHOR . Sure Dept. | s Page:
{ ) 7T TEL NG. : 07-369834
(}(gl 5 L} TE [ PURCHASE ORDER NO. DELIVERY QHDER NG TERMS
1579 ; 30 DAYS

DESCAIPTION OF GOODS ' - % L HTOTAL

5
Wi
3 ;P:'B

TANK FITTING FOR 2 NOS OF TANK

EXCESS FLOW VALVE REGQO A3282c¢ 4 : 110.00 440.00
(FOR LIQUID OUTLET & FILLING ?
LINED .,

EXCESS FLOW VYALVE REGO 32736 : 9 ' 35,25 10 .50
{FOR SPARE FOINTT.

CHECK~LOCK EXCESS FLOW 7580FC 2 » 63.55 127.10
(FOR DRAIN LINE)}.

ADAPTOR REGO 75740-15A (FOR 3 ' 33.00 66.00
DRAIN LINE}. :

GLOBE VALVE REGO AYSOBRAP (FOR 2 208.00 416,00
DRAIN LINE) '

5" DALL THERMOMETER 2 i 120,00 640.00
4

o ﬁ_; \
{{’,flx o {‘m‘:\\\\&n\ -~

ELPISL (M) SDN.|BHD.
RIRGGIT UNE THOUSAKD SEVER NUNBLED AND FLETY NINE AKD CEHTS SIXTY OKLY !

. ) ‘ -
E.&QE. . - TOTAL S1,7%9.60
5 gqlt, — Vs




N

N7

Na®: ELPLJI (M) SDN. BHD.

“‘“‘" zLi‘lJ =

/m‘“‘w \\% 8, Jalan 535 25/22, Tamsan Maysang. 47301 Petaling Jaya, Selangor Darut Ehsan, Malaysia.
?%% Q%} Tel: 03-7021377, 7031378, 7031379, Telex: MA IB78B ELPL Fax: 03-7031333, 7031372,
71N

Customer Capy

ATTN. : ME. KO SWEEN HEE

R

JUMAYA INDUSTRIES HDN AHD
7, JALAN KILANG

DATO ONN INDUSTRIAL ESTATE
80350 JOHOR BAHRU

JOHOR .

L.
O%%%W 5z

|
FURCHASE ORDER NO. i

-,

Page
TEL NO,

y=5:4

INVOICE

NO: 4639

are: . 08712792

07-369834

DELIVERY ORDER NO.

¥ DESCRIFTION OF GO0DS.

TWO GAE TANK FITUTNGS AT
JUMAYA INODUSTRIES SUN BHD

2 PC5 OF THERMOMETER 4% STEM
LENGTH @& $150.00 x 2

2 PCS OF ANGLE VALVE REGCO 7550
PN @ 5150.00 x 2

1 UNIT OF TOP MOUNTING CONTENT
GAUGE ROCHIISTEK 6280-45-48
@ BZeU. 00 x )

TO SUPPLY LABOUR AND TOOL TO
DISMANTLE, CLEAN ANQ INSTALL.

14 DEC. 1agp-d

e :i ;
RIRGGIT ONE SHOUSAND OHE-RUNGRED: 4MDNENESS-$8988 ONLY

TOTAL V : \/ ,?“?”ff? *%
LESS 5% !
| !
a

- a i

;_m,

ELPiII

300.00

300.00

260,00

400.00

1260.00

s

M} SDN. BHD.

\WWA

1,197.90

$1,197.00)

E. &0

TOTAL




kB L EHBRRT
JUMAYA INDUSTRIES SON BHD.

7. Jalan Kilang, Dato Onn ,Endus;na[ Estate, 80350 Johor Bahru, Jahor, Malay‘s&a, .
t}? 369834 Fax G? 36763& e

Elgiji (M) Sdn Bhd

'~¢8 & 10, Jln 5%25/22, Teman Mayang

- 47301 Petaling Jeye - ..,

Lo Selangor .
e e e =
l ’ ! ) au ,’g‘ L

Being cherges for rewlnding 3 phaae_
matqr c/w replacing ball~bea€iﬂg ‘

$auarave




%Nh&?

ELPLJI (M) SDN. BHD.

DESCRIPTION OF GOODS:™: +

NI PRICE

Jmh
d’fﬂt’i‘
= f:wz.um— . i
,,w --\ 8, Jalan §5 25722, Taman Mayang, 47301 Petaling Jays, Selangor Darul Ehsan, Malaysia,
- “é"’ Tel: 03-7031377, 7031378, 7031379, Telex: MA 368788 ELPIJI Fax: 03-7051333, 7031372,
///"//m\\\‘%\
Customer Copy fﬂé§%2
[ 7 ATTN. : MR. KO SWEEN HEE Tl INVOICE
JUMAYA INDUSTRIES $DN BHD NO: 4563
7, JALAN KILANG
DATO ONN INDUSTRIAL ESTATE
BO350 JOHOR BAHRU Date. . 16/11/92
JOHOR . Page
L i TEL NOTT: 07-369834
ORDER DAT PUBCHASE ORDER NO. DELIVERY QRDER NO. TERMS
‘( '15/;1?52 30 DAYS

A
INSTALLATION OF 2 UNITE OF 7.5
KL TANK AND PIPING WORK AT
JOROR BAHRU, JOHOR.

5% UPON TESTIRG

Tate 2 9 NOV

1392
A e
Mmuwmw -
Yo SRS
° i e ¥
- . A e M'\;‘rmamm it
l .
DI S
m%m,..»
e !
- ot dre A
i—:-_n ST !
R e

AL i B N

g
£

RINGSIT BHEES THOUSARD TWO LUNDRED KD FIFTY oRLY

ELPLIL (M) SDIY. BHD.
i

65000.00

3,250.00

E. & O.E.

TOTAL

53,450.00




Wi,
2";5%& __."_:’;
ZE g ELPLI=S
A N i S;q

RN

@

Iy,

i

W

ELPLJI (M) SDN. BHD.

Customer Copy

&, Jalan 88 25/22, Taman Mayang, 47301 Petaling Java. Selsngor Dardl Ehsan, Malaysia.
Tel O3-7031377%, 7031378, 7031379, Telex: MA 38788 211 Fax: 037031333, 7031372,

Pty i
[ arTm. : MR. SWEEN HEE T 1 INVOICE
JUMAYA INDUSTRIES SON BHD NO:
7, JALAN KI1LANG |
DATO ONN TNDUSTRTIAL BSTATE '
BOD50 JOBOR BAHRY Date: . 20/10/92
\ JOHOR . Page:
(. L W8 07-369834
ok OBGERDATE ,, PURCHASE ORDER NG. DELIVERY ORDER NO. gﬁﬁamﬁsgw

“OESCRIPTION OF GOOBS ™"

55% UPON

INSTALLATION O
KL TANK AND PIPING WORK AT
JOHOR BAMRU,

“

JOHOR . v

COMPLETTON

4 UNITS OF 7.

Poae 2 [ LT T892

G e

s ————_—-——._
P v R D B £ O SR

-
4

~

RINGG LY PRIRYY FIVE THBUBEARE “H¥SR HORDREU k- FivTY 1.%N]i,?'

ELPIJI (N) SDN. B

1 650G0.00

35,756.00

E. & O.E.

$35,750.00
Vi




VYA, ELPLJI (M) SDN. BHD.

._._il e
/gf.l;ﬁ” 8, Jalan 8§58 20/22. Taman Mavang. 47301 Petaling Java, Selangor Darol Ehsan, Malaysia.

‘N‘dy‘\ Tel 0370331327, 7031378, 7031379, Telex: MA 36788 £LPIJI Fax: 03.7031 333, 7031372,
i .

Customer Copy

8 £T

[T ATTN. : MR. KO SWEEN HEE B INVOICE
JUMAYA TINDUSTRIES SDN BHD NO: 4394

7, JALAN KILANG
DATD ONN INDUSTRIAL ESTATE

80350 JOHOR BAMRU Date: . 23/09/92
N JOHOR . Page: 1
—i  TEL NO. -: 07-369834
! GRDER DATE PURCHASE OR[ER NG, OELIVERY ORDER NO. TERMS
o 23/09792 &pj;-q,z/% 2 30 DAYS
EC T R o&scmpﬁowﬂseaeas o

INSTALLATION OF 4 UNITS OF 1 65000.00 26,000,400
7.5 KL TANK AND PIPING WORK AT
JOHORE BAHRU, JOHOR,

40% UPON CONFPIRMATION

Dawk 9 SCP_1997
.M. =%

. F3 1
” Fiy Menaser e .
3 . - < o M PR B i P
vl a4 wntuk wz

Asnst. B
Lastham

AV kT e

i,

-

=
¢ 7
AN

e T4l L4 e e

Besraiary

L[S0 Dot

#inn Ind. Beles Lipt

Seore Liopt E

EHD,

N
b rarpesiniiprad /

DN. BHD.
LINGGTT THENTY $1% WHOUSAHD BNy ELPIL (M) 5

E. & O, i TOTAL 32640"30-00
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f““‘f{——_.

- N #E ﬁ«ifﬁ
gf?‘g ‘f N i);?} No...

ﬂ»ﬁg&-‘%‘%)ﬁ E‘f -‘-sgg jgﬁ*wg‘

— HOR R
;:j: I SVQICE

No.

o R T OFE R T 3R

1729

G

Hup Heng Lee Industrial Engineering Works

16, Jalan Anggerek 37, Taman Johor Jaya, 81100 Johor Bahru, Johor.
TEL: 347892, 010-77{628 FAX: 353304 Pager: 249935-18760

o (g7
62

b ;;,éa B 97%

Please recove the following goods in goed order and condition Date:
BB & 1% 38 Amount g
_, antity Partticalars Price $ cls.
Dpa | Sewpdy  Serln, e hal [Eotg |t |
I pehad Bieln Shlout leff- |
\/ w\f’fx‘?[’/&rﬁa L op | bR | 20 oo
{{ﬁ“;%io 2 Qa?ﬂkgifmmm Cosicer /}mé;ﬂ&{;} J S60 |0~
! ?u /{9 A Hi;’}»’é’i Dixencie M £ Lo ;;Z,ig, B lea v
/“_ﬁ:’{ »%PTL‘I\-({Y &% {he a J}Q{’f 3 7"5}2 EYZRTNY
mmni};fjlj?wff’é?v\’ boraha fimﬁm«m%«e j;z'g Sl P?{{f
_ JIRYA Km&éu{ e — !«é&#’/é &0 1 po
Upwe | Fe mepati— ‘““’;'u; S{,,g Yﬂ)[efwfifm MM«L (P)\) 25 |po. 7
’ ’ (pipt ] Sevend [N wts |8
S D Voo A AL SCredd i3 T £a32[e)
: ] %* aw@{ f3’§ 5
g Loy Stren) T k7 Lo ;@J,z HE [ew
lpe [ e g“%’ﬂ/@} paoder /Olfc’f“ %}“C 230 |40
Vol 6y Lrg Sl /
TOTAL $ o

HI5

f h
....... ig;
§§ ,ii‘sz;ed by “(:}_,.,
I 7 . . R
’.{,i -~ C Lo
- :c i A3 ot
K‘VL A . [\i( .‘:_',L—‘} i



W E OB :
"INVOICE No. 167%

S s my T EM R TR P
Hup Heng Lee Industrial Engineering Works

16, Jalan Anggerek 37, Taman Johor Jaya, 81100 Johor Bahru, Jobor,
TEL: 547892, 010-771628 FAX: 553300 Pager, 249955-18760

NC“){ "QC{‘I? @u Tcmm;‘)((;a?” .................

%N W
%}O Nc/@éﬁ .......................

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

BWERKTHAWR K BT -

‘B AR ~ .
Please receive the following goods in good order and condition - Date; ?/?7"-; (7?%
E R wm B L 21 8. Amount g
_ _antity Particulars Price- $ cts,
e 7 7 /7
[ ded | 7o g’\ﬂfmﬁ’/&fuz 28 LX #K%f
Sgucsd | Shotror, Gfelydleor]
E A Bl lgi~y beri, /:i/’%éc/w- /é/(:f@ o -
/
/
T /
/Bt 9 MAR 1993 ||
. L L
TE KD B R, [
e temsger— L
i Sarmeutary
g;\ic Bopt,
g Salos Dept 1 x] -
1 Bure LDept. ‘ ;
P - | "
v
~ TOTALS | /dg’/& /5




R OB
INVOICE

t, Jalar Angperek 37, Teman Johor Jaya, 81100 Joher Babru, Jobor.

No. 1626

. 77
= B T ¥ R B T3R
Hup Heng Lee industrial Engineering Works

TEL: 547892, 010-771628 FAX; 553300 Pager: 24U655-18760

- N ) )
A N Tidesdngs, 3dn Bld RE Deduey-
L;'&“Ka’i '
e DO N IS T
FEITI AW R R AR . 8 0 Y O
Please receive the following goods in good order and condition Date:.....4.. MU SO K- <on ORI
B8 % £ kB iR Amount 5§
o~ asntity Particulars Price ~ 3 _cls.
(he | £o Kadhs ﬁ’?z(c‘ffasé; YA, 3’/@ Hippec 28 | 2%
v V
f;.;:{f /{f){}u‘érféifm,ai gz A "-y“-ﬁ/{»&l: XnéﬁZNaJ
\1/‘&” Decye s &L (2?@3?741/??1( hu:)& beok-| ben oo
77 7 - 1
(ha e Sft#’n/é/)p Vz/tj’ «#}@éﬂ &&“WMM @(;%“) - :
v (/})w«z_(‘\ é.m A ,’50?)& B e
J . T/
{ifm St lpver for 3‘}%‘-”’5{‘7&92@ A /)9]7[:/ (20 |02
s Nhors_presavee pratp sth 942,
e Sman) TV (|15 |eo
( P ad-w?ff/s B 2w U wa?h "ﬁ?mrf‘ éﬂ"
)
q"u}{wﬁ' @t:’}/f“ Dé?)? -239 o
féf.u T4 aﬁwgf)zi /Ur 220D A«?f&?ﬁ (/&Wff z’«f?"\J [2p j
DI  (PC 1997 ’
s AR A
H Ly nuolk / / l
C e
T e —
) t i TOTAL $ j&{%f’ 0.,
. o

BT Received by




B e
INVOICE No. 1553

N B SO e
Hup Heng Lee Industrial Engineering Works

16, Jalan Anggerck 37, Taman Jobor Jaya, 81100 Johor Babru, Jobor,
TEL: 547892, 010-771628 FAX: 553300 Pager: 249935-18760

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

’"éf% R [T

.. \féiﬁm Jﬁ ﬁt((!éﬁdﬁw \96@7 5! %,ﬁs Do

R 8K R B + - ;

Please receive the following goods in goed crder and condition Datc (5229 ?“-
s ¥ E7 S - S o ' By "R Amount g
uantity Particulars Price b ois.

2 g1 | Do FHeaol adlpudsdole Tdo sha
[ lacres F}}r\ (@ﬁyﬁ)?%%ﬁfﬁ‘%' YA INF'RPY

1hoses Diee Hood ﬁ{’ézf&ﬁcfi{ T 8(72{2//
! S for (éffﬂ’} ;Bmﬂ if?k’f@ o2} 252 |40

Uinhs | T msrkmandhn <do e U He
U bnle Lop Read Ia Soppde Ho

02" ko0 0 Y Wiy @ﬂf@f 49@% 1 45 |
i ;ﬁ!ﬂfr,?'?‘ﬁ'}fﬁ/hf bfe’w‘«{d/tlé ,;;m//m e {e0 |
- T Lt 4R

il I gc{ﬂt&g / 33/ < Sldy S
v G‘c{m xé ngéw érxu%’-fjﬁjévﬁdﬂw&'&éﬁ’k 4H0 o
Sequeess t I "

Yy | 7o fabrmYy Ko e ek
D a8 e My Qundt hopti Rollee

J"i\

Y 7
‘%&«:f’;«; A Lip Jai % M%, /é?}p/‘. ;)3\}}9 cg’% e
0 K e *
a2. Dafg / KOV 19q9 | - TOTALS | O e
- 10
oM. i ‘/ k) _ 76@
Fiy ‘*"'an'-":'_} | Lasr
. WI:..\EU .
nern &mw Re{g{yed :B—‘;“ ---------- .|-. xnnoxwnuu»“‘vuu,|-::;:oxuxu"{:;jn.}-‘;.;;;qéxg‘z.;‘o}«;u‘ovnuu.;w»:

NET {




S o
. INVOICE = " No. 1506
WOF T M A T A2 e
Hup Heng Lee Industrial Engineering. Works

< 16, Jalan Anggerek 3‘7 Taman Johor Jaya, 81100 Johor Batiry, Johor.
'E'EL 547892, 010-771628 FAX: 553300 Pager: 249955-18760

3
\ . .
Leln 13 %*%

N e o AR A RNV 1 ¢ 11 -3 7
EWRMR
................ @%&iWMWWWWWWWMWMWWMWMWMWWWWMWWM“nﬁsp 772 .
BEAT 5K 2 X B © “ L Tl B o
Please receive the following goods v good order ané cand:iwn Date: 6‘2” c? ?Z' -
-3 4 m O’ C R} IR Amount g
“uantity Pariculars Price $

&h%%é 0 ﬂ?ﬁu# e Machinn Lee blod ?ﬁwgm

(0 g | 70 yﬂsp%@ ,smmw&yw
0™ 4y w0 | Z& e

bp. 96@;4%46&4@_{&%'_&%@&
' 030 | f3£10

Cer
[
/
- v pr— /
» RS K71 /
G L) Dk : .
- [
Fly Manaper ,/ {}4’ /
Asst. Manager] ) : /
AJC Dept. |
Snles Diept, 1
. Stare Dept. }
2.
: | . . TOTALS | >3 &

iék"ﬁ"/\i% gcewedb‘y



M

INVOICE

I*;QfSi Jumaya Industries Sdn Bhd ﬂh]
74 Jalan Kilang
Dato Onn Industrial Hstate
80350 Johor Bahru

L. _

ERME TIRFR LSS
TAC AIR ENGINEERING SDN. BHD.

Ne. 6, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru, Johor,
West Malaysia. Tel ; 07-554313. 584310, 548060 Fax ; 07-554315

No. 9304059

Date : 120493

SexsizeSlior D0, No. : 1566
F/O No. :

Terms 30 days
ITEM DESCRIPTION QUANTITY! UNIT FRICE AMOUNT
1, lLubrication 0i1 T-32 5 gals $ 30,00 $150.00 v
| i e ET
F i‘” N i
ke ; PR Y *‘:iﬂ'-c*t .
Qb b 7]
; e
| .
!

bl

Dab.; 728

G, ML

Fiy linnnger o /

Asst. Manager

'Sccrat:'iry

AJC Dopt

Salsh Dept

Seotu Dept

Ringgit Malaysia One Hundred And Fifty Only

N.B, Client are requaested 1o xamine goods on delivery as goods pnce
spid cannat be returned or exchangeo
Cheques should be crossed ang made payable 1o the company only.
It payinent is made by cash or cash chegue 1 our repmsentative,
& temneware receint mnst ho ontaioessd frem Biem deamaesinteds

for TAC AIR ERGINEERING SDN, BHD,



S B E T IR TR FR o &)

West Malaysia. Tel: 07-884313, 554310, 848060 Fax : 07-554315

TAC AIR ENGINEERING SDN. BHD.

No. §, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahry, Johor,

INVOICE . No. 9303082
- (V74

F?QXS: Jumaya Industries $dn Bhd WAW
. 74, Jalan Kilang,
Dato Onn Industrial Estate,

Date : . 18.,03,1983

ice Sli .. 1514
80350 Johor Bahru. Service Sl‘p@% No.:.:43
P/ No.
L_ __.i Terms : 30 days
ITEM DESCRIPTION QUANTITY! UNIT PRICE AMOUNT
_ ) T
To rewind one unit of Torque Motor 3 Phase
§/No, : 84516 . $300.00
Labour to dismantle and install $170.,00
Y
W/
{(Ringgit Malaysia : Four Hundred and Seventy Only}
: Daie 3 APR_ 1993
G. M e
Yty Manager —~ | 74/ .
' Asst. Mansger
Secretary
AJC Dept
Sales Dept
Storr-Depte

L TAD
N.B. Client ass requested 10 @xamine goods on delivery as goads once T
sold cannot be returned or exchanged.
Cheques showid be crossed ard made payabla 1o the company onfy.
il payment is made by cash or cash cheque to our repmesentative,
& temporary reseipt must be obfained from him immediately,

R ENGINEERING SON. BHD.




INVOQICE

r:ﬁ/S:Jumaya Industfies Sdn Bhd
7A, Jalan Kilang,
Dato Onn Industrial Estate,
80350 Johor Bahru.

& B M B T AL H PR 5
TAC AIR ENGINEERING SDN. BHD.

No. 6, Jalan Anggerik 24, Taman Johor Jaya, 81100 Johor Bahru, Joher,
Wast Malaysia, Tel ;| 07-554313, 554310, 548060 Fax ; 07-554315

No.3303036

Date :

Service SlipAREniNo. 1.
P/0O No. ;

o

16.03.,1993

1483

i Terms : 39_days

ITEM DESCRIPTION QUANTITY] UNIT PRICE | AMOUNT
LD |
I.] To repair sprinkle head for cnme unit of -
Liang Chi Cooling Tower,
2.1 To repair ! pec gate valye
Total $120,00
e

(Ringgit Malaysia

: One Hundred and Twenty

Qnly)

ﬁak@ﬁma

G.M

Fty |Manager

Z; }

Asst Monager

Secrotary

AJC Dept

Seles Dept.

Swﬁ‘; Dot

N.B. Client are requesied to examine goods on delivery as goods once
sold cannot be returned or exchanged.
Chaques shoutt be crossed and made payabie 1o the company only.
 payment is made by cash or cash cheque G our representative,
a temporary receint must be oblained from him immediately,

for TAC AR ENG

N oA

INEERING SDN. BHD,

o,




E R M B T IZ AR I
TAC AIR ENGINEERING SDN. BHD.

No. 6, Jalan Anggerik 34, Tamarn Johor Jaya, 81100 Johor Bahru, Johor,
West Malaysia, Tel | 07-B584313, 554310, 548860 Fax : 07-554315

INVOICE 9301049
=== N vy
NKS: Jumaya Industries Sdn Bhd ! b 21.01.,93
- ate :
74 Jalan Kilang : 1437
Date Onn Industrial Estate S“?meSﬁpéﬁﬁéiNa’:
80350 JOhor Bahru P/ONo. i
L;w' _mj Terms : 30.days
YTEM DESCRIPTION QUANTITY| UNIT PRICE |  AMOUNT
COMPRESSED "AIR PIPING
Te supply labour and material teo dnstall
one lot of piping and fitting for one set
of new 50Hp air compressor according to )
sketch drawing TAQ/92/370D-1, ¢ ' | C 1M$3,900,00

'&_ Malaysian Ringgit : Three Thousand And Nind Humdred Omly,

o “FeeF J FEB.M93 ]

Cfam] | g e

Piv Manager é et

- Jasst Kanager

Secrclary

| a7¢ Dépt.

P Sales Popt

Stoes Popt

$

for TAC AIR ENGINEERING SDN. BHD.

M.B, Client are requesied 10 examing goods on delivery a3 goods once
sold cannot be returned or exchanged.
Cheques should be erossed and made payatsle to the company ondy.

If sayment is made by cash or cask chegue o our representative, R M
8 temporary receipt must be obfained from fim immediately, YO 4




T R e o N
TAC AIR ENGINEERING SDN. BHD.

No. &, Jatan Anggerik 34, Taman Johor Jaya, 81100 Jehor Bahry, Johar,
Waest Malaysia. Tel 1 07-554313, 584310, 548960 Fax : 07-554315

INVOICE 9301047
{ngfgl Junaya Industries Bdn Bhd —1 Date 18,01.93
74 Jalan Kilang Service Slip/Bx@xNo. 1227
Dato Onn Ind. Est
80350 JOhor Bahru P/ONo.
L__ m_J Terms : .30 days
1
ITEM DESCRIFTION QUANTITY| UNIT PRICE AMOUNT
VARIATION ORDERS
i Awning Size : 48 fr x 10 ft
|
E Concrete Foundation : 48 ft x 6 ft
Material : Galv, Zinc Reofing Grade 28#
Square Hollow Sectidn
! Additional Concrete Foundation : 10 ft x 10ift
| ¢/w fencipg and angle iron. M$1,700,00

Date |7

APR

1993

G. M.

el

&-M-? ¥

Fiy Maneger

Acst, Munsger

s

Seevelary

!

AJC Dep,

Malaysian Ringgit ; One Thousand And Seven Hundred Only,

wazmw:wﬂﬁmy

Salss Dept

N.8.. Client are reguested 1o examine goods on defivery 2504

spld cannot be relurned or exchanged.

FVE Bept.

Cheaues should be crossed and made payable o the company oniy.
i payment is made by cash or cash chegue o our repesentalive,
a tempecrary receipt must he obldined lrom him immediately,

g fomiof wmmompn e dBa b fmy

for TAC AIR ENGINEERING SON. BRHD

N~ Yok



E R E IR HR oI
TAC AIR ENGINEERING SDN. BHD.

No. 6, Jalan Anggerk 34, Taman Johor Jaya, 81100 Johor Bahry, Johor,
West Malaysia, Tel - 07-854313, 554310, 548960 Fax [ 7554315

. » ) .:,) .
INVOICE No. 9301046 820

’r;#ifﬁ :.

Jumaya Industrieg Sdn Bhd fﬁ} 18,01,93

Date : .
74 Jalan Kilang Service Slip AKX No, ;1338

Bate Onn Industrial Estate

80350 Johor Bahru PO No. : ‘
L. __J Terms : 30 days
ITEM DESCRIPTION QUANﬁTY UNIT I?RICE AMOUNT

AWNING AND CONCRETE POUNDATION

Awvning Size + 40ft % & ft

Concrete Foupdation : 40 £t x 5 ft

Material : Galv. Zinc Roofing Grade 30%
Square Hollow Section, : - [M$2,500.00

Y

Malaysian Ringgit : Two Thousand And Five Hundred Only,

« O e

Fry| Manager

LW N

Asstt Manuger

Sectictary

AC Dopt.

i

Sran E};ﬁ;};

e

for TAC AIR ENGINEERING SDN. BHD.

M.B. Chent are requesied 1o exarmenge goods on delivery as goods once
soid cannot be returned or exchanged.
Cheques should be crossed and mads payvable 1o the company only.
# paymen; is made by cash Or eash cheque o our representative, \)Q;
a temporary receipt must be obtained from him immediately, N A~ N O




Jumaya Industries Sdn Bhd

INVOICE

E R M E T 3R F PR S
TAC AIR ENGINEERING SDN. BHD.

No. 8, Jatan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahry, Johor,
West Mataysia, Vel : 07-554813, 854810, 548580 Fax : 07-584315

No. 9301036 AEsI0 .

“

Date : _18.01,93
7A Jalan Kilang i
Dato Onn Industrial Estate Service SlipAX8 No. : 1436
80350 JChor Bahru , /0 No. :
{,.. J Terms :7 30 days.
ITEM DESCRIFTION QUANTITY| UNIT PRICE | _.AMOUNT
To do one lot of wiring for cooling tower
fan motor. M$280.,00
e
Malaysian Ringgit : Two Hundred And Eithey Only‘,": Sy 4
| Date [~ 4 FEB 190 g
G.M. .~
Fty Manager | .
Asst. Manager
Secrelary
AJC Dept.
Sales Dept
Stere Depl

N8, Client are requested 10 exgming goods on delivery 48 goods once
soitf cannol be returned or exchanged.
Cheques should be crossed and made payabia 1o the company only.
I gayiment i made by cash or cash chague & our representative,
& temporary receipt must be obiined from him immediately,

for TAC AIR ENGINEERING SON. BHD.

\(\ \(Pﬁ)"‘j‘?(



4
.

E R B T A R PR s )
TAC AIR ENGINEERING SDN. BHD.

No. 8, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru, Johor,
Wast Malaysia. Tel . 07-554313, 554310, 548960 Fax @ 07-5354315

ifsles Dept.

INVOICE - No. 9301005 )
i—'MfS: Jumaya I_deuﬁt%‘les .8dn. Bhd I Date : {}g,g}; .'33 ’
74 Jalan Kilang e .
' . 1376, 1371
Dato Onn Industrial Estate wacedin/D.O, No, :
) 80350 JOhor Bahru P/0 No, :
L ..,.,} ’ T%‘i’z’s:}: 30 days |
ITEM DESCRIPTION QUANTITY|UNIT PRICE;  AMOUNT
1. SMC Air Dryer '
Model : IDU 37C-3 ¢/w step down transformer
§/Wo : WO 224 1 unit M3 9,800,00
2. " KOBELCO Rotary S¢rew Compressor
Model : KST 374 .
S/No : TC376A-3624 1 unit | |M$42,000.00 -
R - M.8. Vertical Air Receiver Tank :
; ?ngking Pressure ; 150 psi
Size : 2'-£" x 7%-0V SL r
Volume : 1000 litres |
'S/No : HA/HT/1834/1992 1 unit . IM$ 4,800.00
: | 1¥$56,600,00
Malaysian Ringgit : Fifty-Six Thousand And §$ix Kund_rerd' Ouly, -
%T-.tize Lb Ji N 1g§§
i, A5
| Fiy sanager f,f' ; ,,éZZ
A-w-:ﬁmw
Q‘B,;Qﬁem are requested 1o exarnine goods on delivery as goods pdisrelary o TAC AIR ENGINEERING SDN. BHD.
sold cannot be returned or exchanged. ‘ ST
Chagues should be crossad and made pavabie 1 the company pAC Dept S
# payment is made by cash or cash cheque 10 Gur represeniytives w o M
g emporary regeipd must bg obigined rom hm immedid AW % i




R M E T I FIE NS
TAC AIR ENGINEERING SDN. BHD.

No. 6, Jalan Anggarik 34, Taman Johor Jaya, 81100 Johor Bahru, Johor,
West Malaysia. Tet - 07-554313, 554310, 548960 Fax 1 07-554315

INVOICE .= ..Np..9301012
- | RO

._‘_f};/& Jumaya 'I,pdustrxes Sdn Bhd . '“] : Date : 01 .01.?3"-

74 Ja}.aln‘ Kilang

Dato Omn Industrial Estate : SQ“"%“ Shp%“‘”‘* 1336

80350 Johor Bahru P/O'No. :

| A __j Terms : 30 ‘da_};s

ITEM DESCRIPTION - RQUANTITY UNIT PRICE{ AMOUNT

To check and install one unit of Cooling

|M2150,00

ftm ped b o u/

L

‘ S .
Tower Motor. _ : i
|

Malaysian Ringgit .: One Hundred And Fiftry Ohi},y,‘ A

o T g g AN 1993] |
¢ - : Y T %— AT

Fty Meansger | _— 74& N

Agst, Manager]

Secretary

AFC Dept

Sales Dept

Store Dept

)

———-

, , for TAC AIR ENGINEERING SDN. BHD.
N.B. Clent are reguested to exariing goods an delivery as geods once
sold cannot be returned or exchanged. .
Cheques should be grossed znd made payable to the company anly,

&
if payment is made by cash or cash cheque 10 our reprasentative, : \L{}H}&
2 lemporary receipt must be obfgined from him Jmmediately, NN L L



r;’if's:

=Jumayag;ndustries.8&n Bhd
74 Jalan Kilang -

Dato Onn Industrial Estate
80350 Johor Bahru

INVOICE 72

i

-‘7‘

]

Date :

5;% A ﬁ% @, i S ff,%’:_ ﬁ ) A=
TAC AIR ENGINEERING SDN. BHD.

No. &, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahry, Johor,
West Malaysia. Tel | 07-5654313, 354310, 548960 Fax : 07-554315

No 9301011

o,
. Toiin L B 2
b P S e B
PN IR S
06,01.93
R

T
w0 ixy

Semiceslip/D.O:Nos: 374

P/ No. :

Lwiiue

Terms : .24, days

IITEM DESCRIPTION " |QUANTITY| UNIT PRICE AMOUNT
3Ph Téco Cooling Tower Motor 3‘
f 6P~1, SHp AEMCAK |
5 415V/3Phase/S0Hz %
f Remark | Modify key way | unit ' 11$7501,00
i
; Malaysian Ringgit : Seven Hundred And Fifty Unly, : §
Date 2 6 JAN 1993
G.M ||| FFE :
Fty Manager /’/ ’A:a :
Asst. Manager i
Z ASC Dept. E
b Sales Dept. - 3 SRR 5 U
- Stare Dept AL CRRERERLING sLE

N.8.. Client are reduuesied to examing goods an 'f:ietivery.as goods once
sold cannot be relurned or exchanged.
~ Cheques should be crossed and made payabie to the company only,

.....

M payment is made by cash or cash cheque 1o our representative,

- & temporary receipt must be cobtained from him immediately

for TAC AIR ENGINEERING SDN. BHD.

ky

.. B .
"W u’#\ﬁ«



SE B M B T A2 AR s T
TAC AIR ENGINEERING SDN. BHD.

Na. B, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahry, Johor,
West Malaysia. Tel : 07-554313, 554310, 548960 Fax : 07-554315

FE7F .
INVOICE No. 9212084

r;.{fS: Jumaya Industries Sdn Bhd j 31,12,1992

Bate :
74 Jalan Kilang 1333
Service Slip/Adgx No. ;__ 72~

Dato Onn Industriazl Estate

80350 Johor Bahru P/0O No. : :
, 30d
L”_ ~ __J Terms : ays
ITEM DESCRIFTION QUANTITY| UNIT PRICE AMOUNT
- 1. t To overhual one set of Water Pumwp and 15Hp
Motor . = - {M$300,00
2. | To supply and replaced the spare parts as
following : M$480.00
a. Bearing for pump . Z pes
b. Bearing for motor 2 pes
Mechanical Seal I set
d. Packing 11 set
M$780,00
N

G. M. Pl
e

Malaysian Ringgit : Seven Hundred And Eighty |Only, Pty Manager J;;EE:;

3 Aszst. Managet

Socretary
AJC Dept.

Sales Dept.

Stors Dept

N.B, Client are requested to axamine goods on delivery as goods once
sold cannot be relurned or exchanged.
Chegues should bea crossed and made payable to the company ondy. -
If payment {s made by ¢ash or cash cheque to our representative, \)&)‘
a temporary receipt must be oblained from Hm immediately VA

for TAC AIR ENGINEERING SDN, BHD,



E R M E T AR R R S
TAC AIR ENGINEERING SDN. BHD.

No. 8, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru, Johor,
West Malaysia. Tel : 07-554313, 654310, 548960 Fax : (7-654315

ABTS -
INVOICE No.g212083

-

Jumaya, Industries $dn Bhd Date : 3141241992

74 Jalan Kilang

Service SlipAldf No. < 1332
Dato Onn Industrial Estate >

80350 Johor Bahru ~ »B/ONo.:
L Johor ] Terms : -0 days
ITEM DESCRIPTION QUANTITY! UNIT PRICE AMOUNT
S ‘
1. To do 6000 hours servicing for ome unit
of ROBELCO Screw Alr Compressor
Model : KST 37.6
S/No : TC376A-2058
Working Hours : 14990 M$400,00
2. To check and service one uvnit of CKD Air
Dryer Model RD-37AC ' F.0.C.
M$400,00
kad ::zzwzﬂnm\/
N

gate 1 I3 TER1983

. G. M. ‘ ¥
Malaysian Ringgit ; Four Hundred Only, : T A J

Fiy Mamgtir ] ‘7&

| Asst. Maimglcr\ ' ) f!

Secretary
ASC Dept.

Bales Dept.

Btore Dept.

for TAC AIR ENGINEERING SDN. BHD.

N8 Clienl are requested to examine gaods on delivery as goods once
sopid cannot be returned or exchanged.
Cheques should be crossed and made payable to the company only.
# payment is made by cash or cash chegue to our representative,
a temporary receipt must be obtained from him immediately, AP SN .1



Jumaya Tndustries Sdn Bhd
74 Jalan Kilang

INVOICE

Dato Onn Industrial Estate

No. 9

]

Date :

ER B TIE TR ST
TAC AIR ENGINEERING SDN. BHD.

Neo. &, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru, Johor,
Waest bMalaysia, Tel : O7-654313, 554310, 548060 Fax : 07-584315

B

212082

30,12,1992

| SepiseslingD.O. No. : 1367

80350 JOhor Bahru /O Na. :
l_ .J Fecms : 30 days-
ITEM DESCRIPTION (QQUANTITY, UNIT PRICE|  AMOUNT
WA -
KOBELCO Spare Part For KST 37,6
el $160+553 Buction Filecer I pc M$ 328.0C
2. P-F03-3010 Pre Filter ! pe M$ - 127,00
3. P-512~004~03 Seal Washer i pe M$  12.00
4, P-CE03~521 Element 1 pc M$1,169,00
5. HO4510094 Packing 2 pcs W 3800 M 7600
6. P-CE12-502-04 Filter 1 pc ' M$  67.00
T 0160-593~05 Seal Washer 2 pes M$ 21,00 |M$ 42,00
8. BGKD~UP-0016 0 Ring 2 pes M 6,00 |M$ 32,00
9. BGRD-0G-0035 0 King i1 pe M8 - 4.00
10.]  BGRD-OP-010A O Ring “ I pe M$§ 4,00
11.|  P-F13-3001-01 Cartridge I pe M§  237.00
~ 2. HO05310011 Valve Stem ] pe M$ 72,00
13.1  BGRD-0P-0022 O Ring I pe M$  4.00
14.|  AD 402 Drain Unit i pe 4 M8 ,161.00
15.|  DP-HII-D19-02 Packing 2 pés | M§ 42,00 IM$ ' 84,00
16.| T 32 Lubricating 0il 17 gals | M$ 30,00 |u$ :210.00
R
M$2,609.,00
[remmmem=—/
Malaysian Ringgit : Two Thousand Six Hundred And Nz‘.ﬁe;t}nly{
Date 1 3 JAN 1993] -
G.M ., L]
‘M8, Cliemt are requesied o exmine gooeds on delivery as goods oncaF ty Munager

soit canngt be returned or exchanged.
Chequas should be crossed and made payable (o the company ani
It payment is made by cash or cash cheque 10 our representativ

Agst Managery:

}

3%
a temporasy receipt must be obtained om him immediatl$, Secretary ‘

|

hNAY

Tz, TAC IR ENGINEERING SDN. BHD.

\f‘s—xw’.&‘i



B2 R 4 E T IR FR 5 )
TAC AIR ENGINEERING SDN. BHD.

No. 6, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahry, Johor,

West Malaysia. Tel | 07-854313, 654310, 548960 Fax @ 07-554315 |

i

Jumaya Industries. Sdn Bhd
74 Jslan Kilang

Dato Onn Inmdustrial Estate

INVOICE

FETE, .

No. 9212070

-

o Date

26.12,1992

Sexvizacsitip/D.O, No, 222

BQG35G Johor Balkru P/ Mo, :
L.. ' .._i Terms : 30 _days
ITEM DESCRIPTION QUANTITY| UNIT PRICE|{ ~ AMOUNT
i‘\.«/
Shell Turbe T 32 Lubrication OL1 . 5 gals | M$30,00 [M$150,00
'3 Sxghiuge mse oo
e
N\ | e
Malaysian Ringgit : One Hundred And Fifty Only, | Date.”
G. M. s Recadl
Fiy Manager || _Zo
- Asst. Manoger
Sacrelary
AJC Dept.
Sales Dept. - ]
Btore Dept. d

N.B. Ciient arp requested (o examine goods on Selivery as goods once
s0l0 cannot be returned or exchangad.
Cheques should be crossed ardd made payableto the company only,
# payment is made by cash or ¢ash cheque o our representative,
a termporary receipt must be oblained from him immedistely

for TAC AIR ENGINEERING SDN. BHD.

\ LN \fﬂ&!‘&“ﬁ



SE R M E T AR H R S
TAC AIR ENGINEERING SDN. BHD.

No. 6, Jatan Anggerik 34, Taman Johor Jaya, 81106 Johor Bahru, Johor,
Waeast Malaysia  Tel : 07-554313, 554319, 548860 Fax . 07-554315

INVOICE No. g212018 /E7E -

-

" s O Date :__5.12,1992

Jumaya Industries Sdn Ehd

74 Jalan Kilan -

& | OERESE0/D.O. No. 1. 1324
Dato Onn Industrial Estate . ' '
80350 Johor Bahru ‘ P70 No. :
) ___l Terms : 30 days

ITEM DESCRIPTION QUANTITY 'UNIT PRICE AMOUNT

CB Gear Head Type 2/CB 23 1 no, M$1,440,00

/

Malaysian Ringgit : One Thourand Four Hundded And Forty Only, .

o Dats ?2 ] NE C }gg
G. M. ] {"é"f
Fty Manager /A‘&

Fast doanuger
TC—

Secretary

L g

A0 Dapt.
T
Sales Dopt,
T i

Htace Dept

for TAC AIR ENGINEERING SDN. BHD,

N.8,, Client are requested to examine goods on delivery as goods once
s0i¢ cannot be relurned: or exchanged.
Cheques should be sressed arxd made payable to the company anly,
if payment is made by gash or cash ¢hequs 1o our representalive, ‘ Mz{
a temperary receipt must be obsained Trom him immediatehy . AN IR ¢




7B B B AR R R o
TAC AIR ENGINEERING SDN. BHD.

No. 8, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru, Johor,
West Malaysia. Tel | G7-554313, 554310, 548880 Fax [ 07-554315

U8 S,
INVOICE No. 5211025 AE
I—M’@‘ Jumava Industries Sdn Bhd j Date : £6.,11,1992
7A Jalan Kilan )
& , o Service Slip?®B¥% No, :__ 1289
Dato Onn Industrial Estate
80380 Johor Bahru i P/O No. :
L ___f Terms : 30 days
ITEM DESCRIFTION QUANTITY] UNIT PRICE AMOUNT
I. To repair ose unit of gear reducer.
HModel : CB3F
2. To service CB gear and chenge ] pe key.
3. To supply lubricating oil | 1 liter
Total amount for above M$200.,00
B.ﬁﬂ”:wz’—/

Da&hz 5 "QGXT-“ngﬁi

oM. | A
iy Wlmaper / m

#* o mn
- T -
Jarst, LdnnRieT
) ISV | R

ety i

Malaysian Ringgit : Two Hundred Only.

A0 Dept. ]

 Uidas Dhant

. ) for TAC AIR ENGINEERING SDN. BHD.
N.B., Clisnt are requested o examine goods on deltvery as goods once

sold cannot ba returned oF exchanged.

Cheques shauld be orossed and made payable lo the company only.

It payment is made by cash or cash chegue o our representative, \[ UJ"’JQ\
z temporary seceipt must ba obtained Lom bm immedisiety N~ -



INVOICE

E R BT T A2 CRPE S
TAC AIR ENGINEERING SDN. BHD.

MNo. 6, Jalan Anggerk 34, Taman Johor Jaya,
West Malaysia. Tei - 07-554313, 554310, 548860 Fax : 07-554315

81100 Johor Bahru, Johor,

L.
No. 9210081 %

s | )
M/S: Jumaya Industries Sdn Ehd " Dae: 28:10.1992
74 Jalan Kilang 4
Service Slip/Tuf@eMo. 12878 1288
Date Onn Ind. Est.
80350 Joher Bahru P/O No. :
30 d
l_ J Tertns : ays
ITEM DESCRIPTION QUANTITY| UNIT PRICE AMOUNT
:\Mﬁ
1, To do 2" water inlet and water outlet pipe
for cooling tower. I lot
2. To do 172" PVC pipe for cocling tower -
incoming supply. 1 ot
3. Shifring for air compressor, pump and ‘
cocling tower starter box, 2 sets
4, To do wiring for : _
a} 15bp Hitachi Air Compresscr (Star- \ Date
Delta) ! no }B NOV 1992
b) Liang Chi Cooling Tower (D.0.L.) l no G. M, 1 2
¢) Water Pump (D.C.L.) 2 nos Fuy Ma ‘ .
- yMepsger | o | Cos
3. To do 7' % 6' ouning ! no Asst. Manager
) Becretary \
6. Staud bracket for air compressor 1 no ' ¥
7, To shift and install the air compressor, Sales Dlegt, t
water pump and cooling tower. ;
g Store Tlept.
8. To do concrete stand for cocling tower, '
g. T¢ do 1" air piping. I lot
Total amount for above M$5,900.00
Malaysian Ringgit : Five Thotsand And Nine [Hundred Oply.

.8, Client are requested 10 gxamine goosds on delivery as goods once
sold cannot be reluraed or exchangsd.

for TAC AIR ENGINEERING SDN. BHD.

Chaques should be Grossed and made payable to the company ondy.

H payment is made by cash or cash chegue 10 our representative,
a temporary receipt must be oblaned from him immediately,

DAV N



5 B M B T A2 K PR D)
TAC AIR ENGINEERING SDN. BHD.

No. B, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru, Johor,
West Malaysia, Tel : 07-554313, 554314, 548080 Fax  07-854318

INVOICE

No. 9209030
AL E D
l_.‘M;’S Jumaya Industries $dn.Bhd., ' _”i ST T
. : " Date:_1.09.92
74,Jalgn Kilang, T L
Dato’'Onn Industrial Estate, Service Siip’xW: Lz
. 80350, o P/ONo. i
L Johor Bahru. f J " Te ;ms: 30 days
ITEM DESCRIPTION ' _ QUAN’%T.I_“Y UNIT PRICE AMOUNT
—_ 3G H.F. Screw Compressor ‘ . 3
. To check comtrol circuit - o .
2. To repalr pressure control valve !
To repair magnetic contactor %
. !
Labour Charges for item 1-3 : TPUIMo$ 0 400.00
4. To supply magnetic contactor | b pe |- : M $ 220,00
5. To supply T 32 OIL 5 gals’ {§ 30,00 (M 8§ -150.00
| |M$ 770.00
AV L R N I 5 O
- [ Date 7 | St WY L P
G. M. /- | v/
Fiy Manager | 7, | : -
= Agst. Menager|.
Becretary -
AJC Depi. : i ,
. Balez Dept ' ﬂ!
. Store Dept- j
- Malaysian Ringgit: Seven Hundred and Sevenuty Only,
AIN

oo . for TAC AIR ENGIREERING SDN. BHD.
H.B. Client are requested 10 examing goods oa delivery 8s gaods onge

sold cannot be returned or exchanged,

Chegues shouid be crossed and misde payable tathe company only. - .
# payment is mads by cash or cash chegue o our represertative, M
-

a temporary receipt must be obtained from him immediaisiy, AN



. Jumaya Industries Sdn.Bhd.

74, Jalan Kiiang,

Dato' Onn Industrial Estate,

INVOICE

-——‘i \

TAC AIR ENGINEERING SDN. BHD.

No. 6, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahry, Johor,
West Malaysia. Tel : 07-854313, 554310, 548960 Fax 1 07-554315

No. 9209029

Daze :

© 7.08,92

4B

Service Slip/ATEFENG. 1177

80330,  P/ONo.:io =
me Johor Bahru. MWJ Terms 30 ‘davs
ITEM DESCRIPTION QUANTITY} UNIT PRICE|  AMOUNT
to Kobelco Screw Compressor - b
Model : K8T 374-5 :
S/NO 1 TC 376A-2058
W/Hour: 12650
I, To rewind motor stator 1 unit : M $1,300.00
2. Te supply T 32 0il 7 gals {$ 30,00 |M § 210,00
3. To repair and clean magnetic ‘contactor 2 nos: T
4. To clean 0il Cooler I unit i
"5, Labour Charges for item 3 & 4 é M $ 250,00
~ ‘ ¥ $1,760.00
E}&m 2 1 . S E P .‘992 ‘::z::mﬂe-_'wm?
M| Ao,
. Fiy Manager | A o A .
;:;t Manager -
Becratary
t
N #/C Dept.
K - L&ﬁes Loept, |
g Stare Dept.
Malaysian Ringgit: One Thousand Séven Hundre&.én& S8ixty Only,
AIN

N.B. Clienl are requested 10 examing goods on delivery as goods once
soid cannot be returned or exchanged,
Cheques showld be crossed and made pavable (G the company only.
if paymant is made by cash or cash gheque o our represeniative,
a temporary receint must be obtained rom him bemendiatels

for TAC AIR ENGINEERING SOR. BHD.

N\~

ARV



RADON TRADING PTE LTD

45 DEFU LANE &, SINGAPORE 1853
TEL: 2813626, 28682875
TELEX: RS 26306 FAX: 2885975

! 8OLD TO: ' DELIVER TO:

TR, JALAN RILANG, 0ATO ONN {RDUTTRIAL ESTATE Ly A, JALAN KLLANG, DATC ONS INDUSTRIAL BSTATE

i

|

¥fs JUMRYA IRDUSTRIES ShM BAD i
!

B03%0 JOROLF DARRE. JOHORE HALATSIA | 30350 JOHORE BRERU, JOHGRE HALAYSIM

B4 Coinibeid N.A o ERbiAL ChSH , P,}Vﬁ%?

o i . .

3 - | ;
. BAVLOZICK FROOF FRESSURE TRARGKITTER : | ! §
: i i | g ;
LORZRL By RGEE PRESBURE TRANSHITTEX L : 81,326,498 i 51,338,498 ;
f ; | b |
©7LMEN 401 DIGITAL DIZRLAY PR ! S?gﬂ,\}‘_ﬁ* 1 $1i0.64 '
SRR DOLLARS THO THGUSAAD OKE HUNORED AD BisT 0NY) |
: : ; E ; , §
, ! ;
f i
. E : |
| 1 ; | aenibrC
| | Db Pt
H f " [ K f !
: ORI AN I W KR TR L , {det) s
i [STRAPTI i} % JIA 5:1 ; LR .
; - s P G x i
: NN B s Tt 1 |
1 R R XL A g ‘[ % r !
f H }‘a:i_z Shmpitined H : J} :
! i""“wm . g ,j_..m-?-m*‘ §
‘ * FER R M Han [ § : -
: i : ' . FIN S
‘ E" 3{,« “ »E
i Y T N ¥\ & ‘
I (i : i . % w\'
1 3 ¥ % 3 ‘
; . i %w.‘” — 3';‘ . i - j., it e e = o tm i« s s oen e e 2]
! prm B e 3 | TOTAL $2,108.00

R Ly

1 Al cheq.ues should be crossed and made pavable 1o RADON TRADING PTE LTD
2} interest al the rate of $42% per month will be charged on overdue gosounis, RADO N TRADING PTE LTD

Raromved by Oamnane Siama P ;



RADON TRADING PTE LTD

45 DEFU LANE 9, SINGAPORE 1953,
TEL: 2882875, 2813620
TELEX: RS 26306 FAX: 2085075

Your Reb

Qur Fet

MR KOH SWEE HED

My SUMAYA INDUSTRIES BDN BHD

TA, JALAN KILANG, DATO ONN INDURETRIAL ESTATE
80350 JOHORE DBAHRU, JOHORE MALAYSIA

18 NOVEMULRR 19932

DEAR ME KOH

BEXPLOSION PUOOE PRUSSURE SWITCH

Thank you for your ovrder of the explosion proof pressure switch
comprising: ’ ' . '
PLESGY DY OBABR PRESSURE TRANEMITIER (exsplosion proof)
2LMEN ACD DICITAL BIBPLAY {remote-non expiosion proof)
Prive: 032108.00 -
Singapore dollars Two thousand ose hundred and eight only
PeliveryProupt
Notes, <) fhe pricve does note Insiwde iastallavion
biThe swusing wire [vom the pressure transmitier o the
digitel display 1s not inecluded

elPlease ensure that your system 1s ready before we assist
you in Lhe fipnal calibration of the pressure switeh

We would appreciacte 11 yvou could acknowledge our protorma ifnvoice
iur the above, Thapk vou

Yours laithfelly,

#
£

wi-’i aL e

pre
Lee Hock Cheouy



DQ

) 7 JALAN KILANG DATCO ONN INDUSTRIAL

INVOICE

REGAL ELITE SD

No. 31-31A, Jalan Bakawali 35, Tarnan Johor Jays

Johor. Tel: 07-548508/548507 Fax : 07-548511

ESTATE 80350 JOHOR BAHRU JOHOR.

N. BHD.

, 81100 Johor Bahru,

BT -

Our Bill No. 0302
TERM H CASH
B Tt e e e

Date:. 15t DEC, 1992

Ouantity Unit Rare ‘ Arnount
PROJECT : SUPPLY*& TNSTALLATJON FOR A
M/S. JUMAYA IND. SYBHD AT G ,
7 JiLN KILANG DATO {PNN va“Ui
INDUSTRIAL ESTATE | 4
----------------------------------- §?3§}??~5“:{ _‘{L
Ut
1. Control panel to high pressufe - ' \w
pump using A4Cx2.5mmn p/s/p g;@ ?
cable c/w mxprosion proof
on/off starter L/sum 4,000.00
2. Control panel to corken pump
using 4Cx2.5mm p/s/p cable L/sum 2,200.00
3. Control panel to pressure
switch using 4Cx2.5mm p/s/p
cable - ‘ L/sum 1,283.00
4. To rewind 3 phase 1 1/ZHP
motor o/w replace ball-bearing L/sum 250,00
5. Checking & install motor L/sum 500.00
6, Supply & install 2 nos 20A
isclator & 2 nos 3p 415V DOL
starter using 4Cx2.5mm p/s/d L/sum 567.00
7. Testing & commissionipng (TNEp L/sum 1.,000.00
Total 9,800.08u/
(M/Ringgit Eight Hundred |[Only)
Date i1 ~ ;ggg
L G M, L/'%M;MN
REGAL ELITE SDN. BHD, Pty Manager | ég
Ko, 31A, Jia, Bakawsli 35, .
Teon, Johor Jaya, Asst. Managey
81100 Johor Bubiry, Joutor, Secretary
Tel: BAHBOT 7 548508
w,, AT a e ATC Thent, i
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KEnil R dn Pty

e - ’SYT%“E‘%'

REGAL ELITE SDN. BHD.

No. 31A, Jalan Bakawali 35, Taman Johor Jaya, 81100 Johor Bahru, Johor,
Tel: 07.542217 Fax » 07542913

LR '

A LS S T

bovy o e &tyowe T

ornecula

CRopindy Dby Gt e vk

i

[

H



X

REGAL FLITE S g

ML TSy PR DTTRTES Sk bt

ToTAL
TTEM DESCRIPYION ary USRS AMOUNT

1 CONTHOL PENEL 10 HIGH PRESSURE
O Mty PR T R s WO A e
R D Iz W UM TN PPIROOE
O /U E 6 20t 1 v . L/SUM 487,00 4,867.00

2. CONTROL PANEL 10 CORKEN PUMD
UBTHG 4C X 2, 8MM /80 CABLE _ :
CAW O EXPROSION PROOF ON/OFF STARTER  L/SUM 4,72B.00 4,728.00

-

T DrmTROL BAMEL 10 PRESEURE SRKTTCH 1AL 1,587 .00 1.%87.00
4. TESTING & COMMISS IONING {TNB) L/ 5uUm L,000C.00 1,000,060

RSREET 11,982.00

(I E SR A . BBD .00
TOTEL aMOUNY 11,625,060

b v e e w e e

/



GRAPHIC ELECTRONIC & ELECTRIC SDN. BHD.
E =2 F R EBR QA
r No. 5, Jalan Dewani, Off Jalan Tampoi, Majidee 81100,
Johor Bahru, Johor. Tel: 07- 3K

AL
ﬂ /4 Jumaya Industries Sdn.Bnd. 1 o mE &
_7A Jalan Kilang Dato Onn Industrzal Estate INVOICE
80350 Jokor Babeo. . |N¢ 0536 |
i~y }5 ?” Ijl“ E% am
[D o, ?‘sia 0613 Terms: 30 Days DPare18-03-93
( e " - : Y
5 TR g- ﬁ ﬁ ﬁ
WNQA Quantity #i PARTICULARS B UnitPrice | § Amoumt ¢
Labour charge for checking of '
2 tripping of ELCB in Extruder
3 section lighting. $ 50001 $ 50 100
4
5
g
7
B +
g
o Oite 19 pPRITA93]
— 3
12 ’1
13
14 3:“.22:& P IS
_LSals Deot
15 Mringgit: fifty oan'%;;:{}'wL
18
.
BEBENERTERR #* & $ 5@&0\.«/
Received the above goods in good erder & candition, TOTAL $ 4
LA ERFRE
GRAPHIC ELECTﬁUNEC &ELECTRIC SDN. B

“Recetved by W RAE i i’ssuedby g@,\
pn,&"?w{-“{-{ o
: o F

Do T T
‘;f’;,ziﬁ 5‘)4} M : -._;—.;1‘ 3 {i . ,\\ {
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A

£ =

= A=
B R

GRAPHIC ELECTRONIC & ELECTRIC SDN. BHD.
H R & A

No. 8, Jalan Dewani, Off Jalan Tampoi, Majidee 81100,
Johor Bahru, Johor. Tei: §7- 2%}

ABard
ﬂé Jumaya Industries Sdn.Bhd. | xR A
_ ?A Jalan Kzlang Dato Oon Enéustrlal Eﬁstate INVOICE
e 80350 Johor Bahwu. i) N& 0D 35
v -
AT B ¥
D Na: 0612 Terms: 30 Days Date: 17-03-93 |
P
M i B R & |
i‘si. Quantity # PARTICULARS B Unit Price $ Amount ¢
_ Labour and material charge for
2 repairing of Jumaya Office light~
K ing system. B 150.001 $ 1501 00
4
]
8
7
M 8 g N -
; IDate | £ AT T 1093
T ] raw i
0 ‘;;\.I- *L, / [Gg
_-.-1 : Fiy Manoger // Ll
- ;Mﬂ anager
12 i Seeretary "
13 AT Dept i
Hatat “m}\" !
14 Stare Dept
15 Mringgit: one hundred and fifty ;
| 16 only. o
LEHENERT ERN # & i1 s 15000 4
Received the above goods in good order & condition. TOTAL$'\

Received by M AR

LKA A

pA

3

GRAPHIC ELECTRONIC ZELECTRIC SDN. BRE.

u.nm?m.uu.unu
P T R TR ]

BT PSPPSR ¥
Issued by &

DHrectur



GRAPHIC ELECTRONIC & ELECTRIC SDN. BHD.
£F 2 E R AR QT

Neo. 5, Jalan Dewani, Off Jalan Tampoi, Majidee 81100,
Johor Bahry, Johor, Tel: 07- 3343

At

I'II

e PED[
e% 4 Jumaya Industries Sdn.Bhd. A . Bo| O h
7A Jaian K:Lla'ﬁg l}am Onn Industmes Estate ]NYQiCE
8035(} Johor Bahru. No 0509
\L .............................................................................................................................. . y
(7 vt e B W B M h
, 0.0. No: 0541 Terms: 30 Days Date: 20-01-93
2 - '
B w B & mE )
_ Quantity ¥ PARTICULARS B UnitPrice | § Amoumt ¢
. Labour charge to check 120@m |
2 extruder main motor fault. Stand-
3 ing by for connection back of 75
4 HP DC motor and tesring. | $ 300.00f §$ 300 | 0O
5
4]
7
8 *
g
s
- =g
i . iu M. 21 e
12 2 Fty Manager /ﬂ;éélf“’
ey FIHNNRY =
13 o ;
'§*m“ssf*nvy
14 AJC Dept.
15 Mﬂai‘cs Dept,
16 j HUOTT UL,
L‘ 4
CHFALAZREEER #* & $ 300 |00 L/
Received the ahove goods in good order & condition. TOTAL & j ___.1,
Qt. "y £ ®

Received by B AR

GRA?H SELEWHUNEC SELECTRIC SON.BHD.

L VRV V IV v

Issuedby BE A

nnnnn

Pirsctor



GRAPHIC ELECTRONIC & ELECTRIC SDN. BHD.

it

= B

==

L3

= A B & 7

No. 5, Jalan Dewani, Off Jalan Tampoi, Majidee 81100,
Johor Bahru, Joheor. Tel: 07- 334 14

Issued by JBE A

PVEN
/ Jumaya Industries Sdn.Bhd. Y B E R )
74 Jalan Rilang Dato E}nn Indugtmes Es‘:tate ;IW_YGICE
.................. eos0gokor e, o [Ne 0508
. Z
&oqﬁg o534 o 30 Days Eaf 05-01-93
J Labour charge to study and cotnec- ' T
2 ttion of freq inverter for motor. ($§ 70.00 $ 70 |00
. ,
4 2 pcs [Checking extruding m/c control
5 panel for short, changed Z nos
5 fuji 240V contactor. | s 110,000 $ 220 '00
; :
8 Checking extruding m/c for temper-
g ture controller fault change Znos
10 RKC temp controller supplied by .
L cappany . $ 110,001 $ 110 |00
12 1
13
14
15 .
E.._.TB
g N ENEREEER o s LT ® ls 400 oo V)
Received the above goods in good order &gfcana;ﬁcnzu i i | 0‘;:1” ; = it/
GRAPHIC ELECTRONIC &ELECTRIC SON. BHD.
\
e T



GRAPHIC ELEGTRONIC & ELECTRIC SDN. BHD.

2 T AR A S

Capar s G100 Jeter Dobae

L ahor.

L. Am e
Tl §7.2000

Q/f%ﬁ/fjumaya Industries Sdn.Bhd.

....7A Jalan Kilang Dato Cnn Industrial Estate ,
80350 Johor Bahru.

W B
INVOICE

Ne 0472

(%%Gf,ji’;‘%"‘fesoe {%ﬁ; 30 Days Boih9-11-92 (l%

f 1 no | To supply labour and material for

2 wiring of supply 3 phase 415V &

3 Neutral + E to new Taiwan winding

4 m/ec. $ 120 $ 120 |00

5

6 1 no |To supply labour and material for

7 wiring of supply 3 phase 415V + E
e to capstan of new m/c, ¢/w 1o

9 Taian 3HP direct on line starter

10 and fix to imerter side. $ 210 $ 210 100

12

13

14 Mringgit: three hundred and thirty

5 only;ﬁj:&j 71 D :

16 0. M. y
Sl B LU A K REL | e ] kB [ am oo}
Received the abeve goods in good ofder&pqadi?f?:iéwmuwi‘ - r:?TiL $ L —z— y,

S ;"""'{f"l

Recejved by M HEAE

AN

il

B fos E}z:m”

ERZECTIE AT B

; )
sl

et
;'~-w-'§uuzdéy

L
’

"i rﬂg'g}'\c ﬂN, Bﬁg

h - TG
B PO R

PirectoT



GRAPHIC ELECTRONIC & ELECTRIC SDN. BHD.
S E2 BT R AR A F

Na MH%M.: “‘lj'- v mmwa
Jobor=Betroroton=irk=03HM660 f%;'%f
Borgo U0 i Do ST Tamyp sl 31000 Sobar Baben, Jobor Tol 57-IIL0
.
ﬂ é Jumaya Industries Sdn.Bhd. ] #mw R
?A §a1aﬁ K:Lla‘ﬁg Eﬁate {}nn Indastrial %%::at:e INVOICE
................. 50350 Jovor Bahew, . |N0O471 |
35 o iR B B #i ,
D.0.Ne: 0499 Terms: 30 Days Date:)9-11~92 & *’%
f .
g B B £ R
No. | Quantity C i PARTICULARS B UnitPrice | $ Amount ¢
o To supply the following and labour
9 charge for modification of Taiwan
3 winding m/c.
4 2 nos 3phase 413V 6A voltage slider for
5 for torque motor. _ _
Doke °
6 2 nos 240V Aurronics two preset counter ﬂ}#‘- 1 DF QL,
7 (digital type.) Nl Oz o
Fuy iManager | - -,..’..’Q-‘
g 2 nos Foot switch control to off the Azsq Manager
g system. . Seejetary
ASCID
10 4 nos Taian 230V contactor ¢/w Aux i ip&
12 Labour for rewiring of electrical - )
13 control and circuit design. $ 5,490, 00
14
15 Mringgit: five thousnad four hundred
16 and ninety only.
| Y Y
BB EFRRTE R * R OI8 5,490 | 00
Received the above goods in good order & condition. TOTAL § \

% KRR A 3
GRA?E;}{C ELESTHO iG &ELE{‘,?R iC SON.BHD.

S AN e -t
Direster

Received - by M AR s v



INVOICE No 5402
ABD) -

JAYA SARANA ENGINEERING SDN, BHD).

Mo, 102, Jae Chengas, Melodies Garden, 80250 Johor Bahry, Johor. Tel 338725 & 200896 Fax 390515

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

[ kep.. 10Y/9B

Messrs: Jumaya Industries Sdn Bhd Coares )
CEEIS] ciiie et ieeasn e sttt e e JT RSP UUP TSP Dater .. 3ABE. DEGa 19 92

No. 7, Jalan Kilang
e Y N )

Date Onn Industrial Estate YOUR F O NO (i
""""""""""""""" BOZBG Johey Bahru T ; TEEDIS, coioreriernns s ies s esssensscsssanmsarsans e erasansenes
Quanity Description Unit Price AMOUNT

HE 1 GAS DelRCTION BYSTEM
\ To supply & ingtall 1 ,_;___?’ ,
,.”'~ , ; e vy

5 nos, Gas detector R
1 no. 5 channel gas detector panel (é \}
2 nos. Solenoid valve )
1 lot {  Armoured cable

|

| For the lump sum of $27,000-00-

Ringgit : Twenty-seven thousand only.

{Date 10 v RS S
G. M. L€
Fiy Managen | -~ <G

. ga, Managar

Secretary

AJC Dept

{ Hales Dept
i

i Store Depl.

Iterest af the rate of 2% por month or part o g
month will be charged o snount outstinding for

more than 30 davsy //

i Pt
& O E ;3,»\3’;}/5»&1%/(/{;& ENGINEERING SDN. BHD.
*3




INVOICE

£l

N2 5863

7B T .

JAYA SARANA ENGINEERING SDN. BHD.,

Mo 102 Jalan Chergai, Melodies Garden, 80250 Johor Bahru, Johor. Tel: 338720 & 320896 Fax: 322515

—

Jumaya [ndustries
Moessrs;

S5dn Bhda

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

. Dave: ... 19/32/92 ..

Ref o RL38

rarse !90-. eia

Ne. 7, Jalam Kilang, Dato' Onn Ind, Estate

80350 3oher 8ahru.

YOUR £ O NC: e

TErS: oo 58, D8YS8

Quantity Description

"Unit Price AMOUNT

o sugﬁly

*

e¢/w Homba Certificate

Ringgit %

Refer to our d/c no. 7309 dd 18/12/92

Trolley Mounted CO2 45kg Fire Extinguisher

Two Thousand five Hundred And Sixty Five

RM 2,565-00

I

(i < 2°TEC 1997

fo.a {

Ty Klonager i

e s

Aust, Mone ;;cr!

Beinn fapl

Ltore 1N

it

Only

Intervst at the rate of 2% per mwonth or parn o a
month will be charged va amoun oulstanding for
more than 30 days.

Bo& Ok

JAYA HARANA ENGINEERING SDN. BHD.

|
oy |



j&f SARANG ENCINEERING SDN. BHD.

CREDIT

NOTE

55, JALAN PERISAL TAMAN SERI TERBAU
JOHORE BAHRU, JOHORE, MALAYSIA.

Maossrs

Jumaya Industries Sdn 8hd

7, Jalan Kilang, Dato' Onn Ind, O[state

80380 Jaheg Bahry e

PARTICULARS

Ne.

Rey

= 77.

92,/004/93

AMOUNT ¢

UPGRADING OF WAREHOUSE WITH HEAT DETECTOR FOR M5
[NDUSTRIES, 7, JLN, KILANG, JOHOR BAHRU - TNVOICE

OKONG

NO. 5811

§ M : Seven Hundred finly
N !
;o :
/ i .
/ i
SAFANE IMGINEERING SDON, BHD,
17y
it
=
(ﬁ /[

Being discount for the above invoice

{Date {9 NrC 1997
la. M. W o4
+Fry Mansger |

!

M§ 700-00

—-_.-_-...-mz'\/

Agst. Muneger

Secrctary

AJC Dept.

_Saies Dept.

Sore Dept.

R ALy

LAV LT R P LETY



WEAEEML e TR s

Fodi

Mo 5846

JAYA SARANA ENGINEFRING SDN. BHD.

Mo, 162, Jalan Chengai, Melodies Garden, 80250 Johor Bahwu. Johor. Tel: 338728 & 320896 Fax: 322515

mz/JB

‘]umaya lndusiz‘iﬂ-% Sdn Eih::
Messrs; ... e T T Dzt o, 15}12{9% srerrreverrod @ ovnrerarres
ﬂu. ?, “alan Kilana, Dato’ Snn Ind.
- s ‘ YOUR P O NO: i SRR
Eatata 8635& Johor gahru.
- . __J Tormis e .30 Days
Quantity Descripiion UnitPrice | AMOUNT
S
! SUPPLY, IBSTALLATION, TESTING AND COMMISSIONING
JF Ga%S DUTECTICON SYﬁT'ﬁ AND VENTILATION SYSTER
ventilation Systam |
8 nog axial ixha\.it Fan
1 no Lxhaust fan Stagter fansl
1 1ot Quct Yorks
. 1 1ot o Wiriag
~ ;; 1 D tﬁ - -
: Lumg sum 2 i ! MAR Iq?? “ms 44,0000
%l G. M. M”"Mw (-}A? ===m:7
Fiy Mger
l R Asst. Maéager
{! Secretary
! Ringgit : forty Four Thousand Only A/C Dept
i Snles Dept
! Rafmp to our letter Ram/92 od 7¢/10/92 {zti%mmﬁ

|
I

L

z Taterest a1 the rawe of 2% per month or part of v
i month Wil e charged on amount outdanding for

more than 30 davs

g E & O E
|
!

JAYA Sf/RAN‘ ENGINEERING SDN. BHD.

¢




[

INVOICE

Ne 5839

AS7E
JAYA SARANA ENGINEERING SDN, Bﬁl).

No. 107, Julan Chengsi, ‘Melodies Garden, 80250 Johor Babry, Johor, Teh 338728 § 300808 Fax 327515

IVIOSSTS! oo i s Dater ... 11/1:g/92 _______________ I
No. 7, Jalan Kilang, Dato' Onn Ind., Estate
........................................................................................................................... YOUR P O NO- . 261192
BO350 Jdaehoyr Bahru, l
g ?_é;m&‘nu’““ Sﬁ“;g’a.‘xs
Quantity Description Unit Price AMOUNT
To supply
1 no Trolley Mounted CO2 45kg Rire €xtinguisher ¢/w
Licence M$ 2,565-00
" 3
", =
oafe 7 1 DEC 1992
G. M. o {bd??
) g'i.y .‘aﬁénagcr / ;'a 2 !
At I‘.',.'nna;;er . r
Ringgit 1 Two Thousand Flve Hundred And Sixty Five Only Secquacy -
A/ Dept
Refer to our d/o no, 7287 dd 11/12/92 /] ety Dept
. ' Siote Dept. j

Interest af the rute of 2% per month o part of a
month will be charged on amount sutstanding for
~ more than 30 days,

//

E & (O E JAYAJ SARANF ENGINEERING SDN.

BHD.



CREDIT NOTE

—/;FA SARAHA EA’GKXEERINC $DN. 8HD.

] th chve oveyn !’W\ P JC‘*"{ ANy €
ML%N PERIS: ThH#r%\é SEFH ’*‘ERBA‘U,
JOHORE BAHRY, }0 HORE. MALAYSIA

Mossrs Jumayas Industries Sdn Bhd
7, Jalan Kilang
Dato Onn Industrial Estate
80350 Johor Bahru
FARTICULARS

A 7H

RE : OUR IRVOICE RO,574k dd. 30/10/92

Being the above Inveice overcharged.
Fhe amount should be $19,000-00 instead
of $22,030-00.

a Ringgit @ Three thoussnd and thirty only.

i

No. . 92/%03/93
Ref lmy/dJB
Date  30th Nove 1992
. e )
| AMOUNT %
|
| $3,030-00_

JAYA,? m‘ /{w{ HNEERING $DN. BHD,
;

i

i .

fo L eam
by

cw . P¢ iA?nn 1



INVOICE

Ne 5811

FET

JAYA SARANA ENGINEERING SDN, BHD.

No. 102, Jatan Chenga, Melodes Garden, 80250 Johor Bahew, Johor Tt 338729 & 320896 Fax 392515

Messrs: ... sumaya. lndustries. Sdn Bhd

7+ Jalan Kilang

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

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

0380 Jobox Bahra

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

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

Date: ... .30tk Nove 4 92
YOUR P O NO: oo

T IS, oo et

Quuntity Description

Unit Price AMOUNT

RE : UPGRADING OF WARBHOUSES WITH HEAT DETECTOR
FOR M5 POKONG INDUSTRIES, 7, JLN. KILANG

E JOHOR BAHRU
|
i To supply & install
24 nos, heat detector c¢/w wiring in metal conduit
and also ¢/w armoured aable to your alarm panel § 8,900-00
To service and putting buld to your Keluar sign
I'e  replace and service emergency light $ 1,600-00
~ #10,500-00
Ringgit : Ten thousand five hundred omly. é%g%p : - ;/“/
e
[Taef 3 DEC 199
t g M . .,/ C£’E“}
Fry Munager
-
| g 2 )
\ Sorn Lol l L / j
- w L& O L JAYASARANA ENGINEERING SDN. BHD.
fnterest at the rate of 2% per momibn or part of .

month will be charged on amount ausianding tor
more than 30 Jays
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JAYA SARANA ENGINEERING SDN, BHD.

No. 102, Jalan Chengai, Melodies Garden, 80250 Johor Bahry, Johor. Tel: 338729 & 320896 Fax: 320515

i

—

- ... N
_ Jumaya Industries Sdn Bhd .
Messrsy .o DL e e T Dare 2&/“"}9259
No. 7 Jalan Kilsng, Dato! Dnn Industries

YOUR P O NO. ricsreireevssiesisssninsrons
Estate, 80350 J0n0F BANRY: ..o |

TEFPIS (e enen e, SGBa |45
Quantity Description Unit Price AMOUNT
10 supply
1 no 2% L/A Branchpipe Nozzle . : M$ 37-DD
A Bt .
" T UEC 1992
7

G M. (S
Fty Manager (/’f:,¢iﬁ£4«
Mm;_ Manager
Secretory
AJC Dopt.
Sules Dept
Ewove Depl

Ringgit 3 Thirty Sewen Only

Refer to our d/o no, 7243 dd 24/11/92 .

/1)
— — E & O E  JAYA/SARANA ENGINEERING SDN. BHD.
Intergst at the rate of 2% per month or part of 4 Ny . _ :
month will be charged on amount outstanding for ' ‘ T

mere than 30 days.
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JAYA SARANA ENGINEERING SDN. BHD.

No. 102, Jaian Chengai, Melodies Garden, BO250 Johor Bahry, Johor. Tel: 338720 & 320896 Fax: 322515

Jumaya Induatrial Sdn Bhd
Messes: L L e e

80350 Johor Bahru

Refoormrrenn M3 e

Dare: 14/“/92 19

YOUR P O NO: ...

i 30 Ds
Terms: Sys

Quantity Descriplion

Unit Price AMOUNT

To augalx

o e,

2 nos Eversefe 9kg ABC Dry Powdsr Fire Extinguisher
c/w Licence @$110-00 m$ 220«00
e s S

‘i}am? 7 gtmi 1{)(\2_
poils’

fitore B2pl .}

Ringgit ¢ Two Hundred And Twenty Only

Refer to our d/o no. 7208 dd 14/11/92

B & O E

interest at the rule of 2% per month or part of 2
month will be charped oo amount swstunding lor
more thah 3 days.

JAYA S 6;7 ENGINEERING SDN. BHD.
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PETS,

JAYA SARANA ENGINEERING SDN. BHD.

No. 102, Jalan Chengar, Melogies Garden, 80250 Johor Bahru, Johor. Tel: 338729 & 320896 Fax: 322615

Jumaiya Ingustries Sdn 8hg o

T LT3 1 2 U O U PSRN

No. 7, Jalan Kllang, Bato* {inn Ind. Estats

80350 Johor 8ahru

Medam Uong

Refe vt

Dater 3;’11{92

mzf38

YOUR P O N v

'ﬁ**;}nﬁﬁi}&ya

Quantity

To supply

Hosereel Drum

Rinmggit

D gsert p% ion

Unit Price

AMOUNT

"{f}éia a r;

Lo |
G. M.

Tty Manager

H3395-
Ao

-
fast. Manegs

Seesatary

it e £

2/C Dipte

auh ' ‘Jn 15

Store Depi.

vt

e

R, A S

o,

One Hundred And Tan Only

Refer to our d/e no. 7182 dd 5/11/92

/]

/

Mm$ 110-00

G R S S

Interest at the rate of 2% por month ar part ol a
month will be chivrged on amowm outstinding for
moere than 306 days

E.& O E

JAYA SA

e

A ENGINEERING SDN. BHD.
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JAYA SABANA ENGINEERING SDN. BHD.

No. 102, Jalan Chengai, Melodies Garden, 80250 Juhor Bahny, Johor. Tel: 338799 & 320836 Fax 322515

<

p— o
3 L. & .-
justries S0 d
Messrs; .. —umaya Industries Son 8hd Dare . 30/10/82 o
- . 7, Jalan Kilang, Dato' Onn Industrisl
................................................................................................. YOUR PO NO- oo
tstate, 80350 Johor Bahru,
.................................. Y A s Torms: “:_}[Jﬁaays. o
-Quantity Description Unit Price™|] AMOUNT
To supply and Install
22 nos Spray Nozzle : M§ 1,320-00
1 no 4" @ Butterfly Yalve . 300=00
1 no A" f Gate Valve 280-00
2 nos 24" 74 Gate vValve : 360-00
2 nos Double Qutlet-Pillar Hydrant 1,200~00
2 nos 4" Elpow Bend : S0~00
r
“ & nos 4" TE langes 80-00
2 nos Hose labinet ¢/w Hose & Nozzle —— p 2,600-00
- Do, 1 NUV 1307
1 lot G.1. C Pipe, Fittings and Brackst al té*;' 7,800-00
1 lot Orawings A"/ 1,500-00
Tty Mansger
1 lot Testing and Commissioning 3,000-00
Asst Manogzr o
-1 lot Bomba Inspection fee o - 3, 500-00
- Secrotary
* A/C Dept, m§22,030-00
_ Gales Dept, _,//
Store Dept. 1

Ringgit s Twenty Two Theusand fnd Thirty Dnly

/) MEGegy

F & O.E J:\‘x’;&l%ﬁnm A NG{NEE}&NG( BHD.,

Interest at the sate of 2% per month or part of o
month will by charged on amount cutstanding far V

more than 30 days, {:’/




INVOICE

FEB. 20 1993

0. NO-0201/93 Date: . .
NVOICE of ONF SET HIGH PRESSURE pUMP
or account and risk of Messrs JUMAYA INDUSTRIES SDNBHD
0. 7 JLN KILAN: DATO N INDUSTRIAL »E‘STATE 80350 JOHOR BAHRU, MALAYSIA.
hipped by NEW ONE MACHINERY CO., UTD, per, IR SEA Vo202
ailing on or ahnut_mE_EQMZB_jQQS ,,,,,,,,,, From 000 P TWEN __to SINGAPORE _
SC No. Contract No;__ .
Marks & Nos. Description of Goods Quantity Unit Price Amount
CiF STRGAPCHE
ONE SET HIGH PRESSURE PUMP 1SET USD24,469.00  ({USD24,469.00
< 1SET 15024 ,469.00 '{/
U

SAY TOTAL US DOLLARS TWENTY FOUR. THC
NINE ONLY. '

DREWN UNDER: CRYENTAL BANK BERHAD, M
'L/C RO. TL/IB/USD/930034 P DATED :

»

SHIPPING-MARKS

W

JUMEYA INDUSTRIES SDN. BHD.
WD, 1

N.W.:2,150KGS
G.W.12,210R08

MEAS: 143CM X 91CM ¥ 137CM
MADE TN TATWEN

1R, O, C.

R p bttt b n
General [Manager . L. e
k3 'f ﬁ
>, 5 _-{,L.
- Ih.wif i
SN g
i
3
E.& 0. E,
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1)

2)

3)

ANNEX-D
JUMAYA INDUSTRIES

RECURRING INCREMENTAL COSTS CALCULATION

ASSUMPTIONS

o]

Prices from October 1992 {(date of project submission
by Jumaya),

0 Butane price from EEAA,

o LPG use 20% higher than CFC-12;
Butane use identical to CFC-12Z,

[} Reguired extra additives: USD 30/t of resin,

O Preventive maintenance: 5% of project costs,

e 1 USD = 2.58 M8 = 1.62 S8,

o USD 400/container surcharge for reclassification of
material (this may be changed if the company can
show that the material shipped is essential free of
hydrocarbonsy.

MATERIAL

Q Before: 150t CFC-12 @ 2.09. .. ccuiennnn UsD 313,500

) Now: 180t LPG @ 0.36........ 65,233

additives.......cc..... 27,000....0U8D 92,233

a Future: 150t Butane @ 1.50 225,000

additives........... 27,000....U8D 252,000

OTHER RECURRING INCREMENTAL COSTS

CO0Q00

3 Bafety inspectors......... 28,000
Extra Maintenance. .......... 12,700
Extra insurance. .. ..o cwaas 15,0040
Lease Aging ROOM. . .. v vensnn. 7.300

Surcharge Transportation 18:600..*.$SD 81, 800

TOTAL ANNUAL RECURRING INCREMENTAL COSTS

O

Q

o I (UsD 139,467)

s e luelimss f-in e

For Bulant. ... ...t irrmrncanannassn Usp 24,300

e o A i
Y]

10



MEMORANDUM

FROM : BERT VEENENDAAL
UNDP SECTOR CONSULTANT

TO: MR. FRANK J.P. PINTO
UNDP/BPPE/ENR

DATE: MAY 14, 1993
SUBJECT: JUMAYA  INDUSTRIES  ELIMINATION OF CFC-12 IN THE

MANUFACTURE OF EXTRUDED POLYSTYRENE FOAM SHEET
TECHNICAL REVIEW

I reviewed for the Jumava project the feollowing information:

o} Qriginal proposal,
0 revised proposal, prepared with assistance of UNDP,
0 Related invoices and quotations.

In addition, I visited the Jumaya facilities and reviewed the
progress on this project.

1. TECHROLOGY

We agree with the selection of butane as the most suitable
replacement technology. We understand the companies decision to
start with LPG gas. as butane is currently not sold in Malavsia,
but relate current inconsistencies in guality to the relative high
valatility of some of the components in LPG, which I35 a mixture of
several hydrocarbons., It is therefore recommended to replace LPG
as soon as f{easible and to base the project’s economics on butane.

In addition we have recommended $o the company to add some safety
features to the design and to perform a comprehensive monitoring
program that includes the measurement of gas concentrations around
motors and other electrical and/or moving sguipment parts. The
costs of these additional features are already included in the
proiect costs.

2. PRQIECT COSTS

We commend the company with the excellent sourcing on cost
effective replacement technology. We learned from the guotations
that the initial o¢offer from the original equipment supplier was
much higher and more in line with those that we Know from other
projects. Jumayva searched further and was successful in soliciting
a much lower offer from a company in Taiwan. Subsequently Jumaysa
was even able to improve on this proposal through the elimination
of know-how costs! The company proceeded wvervy cauticus by



insisting on proaf of capability through the visit of a facility
that was previously converted by this company. The effect of this
procedure wili be reflected in future EPS projects, that may carry
significant lower Unit abatement costs than was usual until now.

To assure that the technology emploved meets customary safety
standards we have designed and included in the project costs a
safety audit.

The recurring incremental costs analysis shows a  slight

disadvantage for the use of butane. This is not related to the
costs of butane--clearly lower than CFC-1Z2--but to surcharges in
insurance and transportation. The company may be able to

renegotiate these after the safety audit, assuming a positive
result, and improve 50 with the cost structure to at least previous
levels.

Jumava proposed this project already mid last yvear. although URDP
received it only very recently,and acted immediately. The company
decided not to wait, and has the project essentially implemented.
A cost review revealed prudent procurement, and no elements that we
feel we should object to. ¥We therefore recommend to approve this
project, under the observation that Jumava's activities may save
the MLF significant expenses in the future,



COUNTRY

SECTOR COVERED

ODS CONSUMPTION IN
AFFECTED AREA, 1992

PROJECT TITLE

PROJECT DURATION

PROJECT IMPACT

PROPOSED BUDGET

IMPLEMENTING AGENCY :

NATIONAL

COORDINATING AGENCY :

MALAYSIA

AUTOMOBILE (RETROFITTING)
OEM 214 MT
SERVICE > BO7T MT
TOTAL D 1,071 MT

AUTOMOBILE RETROFITTING
DEMONSTRATION PROJECT WITH
ALTERNATES TO CFC-12

DECEMBER 1993 - DECEMBER 1995

a) ODS PHASE-OUT : 198.50KG DURING
PILOT PROJECT.

b}  EXPECTED ODS PHASE-OUT AFTER
PILOT PROJECT (1995 - 2000) : 936MT
(CFC-12 BANK IN 1995),

USD426,806.00 (US DOLLARS FOUR
HUNDRED AND TWENTY SIX THOUSAND
EIGHT HUNDRED AND SIX).

UNDP

MALAYSIA NATIONAL STEERING COMMITTEE
FOR MONTREAL PROTOCOL.
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EXECUTIVE SUMMARY

Malaysia National Steering Commitiee for Montreal Protocol has taken the
initiative {o submit this proposal to assist motorists in Malaysia to cope with the
gdventual phase out of CFC-12 which is widely used in the automobile industry
as a refrigerant. The sector data indicates that there are about two million
existing passenger cars on the road today in Malaysia. Most of these cars are
models made since 1977 and almost 100% of them are air conditioned with
CFC-12. it is expected that at least 2.5 million cars containing CFC-12 as
refrigerant will be on the road by 1995 (see Table 2), giving rise to a CFC-12
bank of 2,341MT and a minimum requirement of 836MT of CFC-12 for servicing
based on a 40% leakage rate. While effort has been made to recover and
recycle the CFC-12 bank through UNEP funding, it is expected that only 25% of
the CFC-12 can be recovered. i is therefore important to highlight to the
motorists the possible scenario after 19956 regarding CFC-12 supply and the
options that will be available to them to retrofit their cars to more ozone friendiy
alternatives without incurring unnecessary losses. Al the same time, the auto
workshop mechanics will also have to be trained to handie the retrofit process.
There are about 2,000 aute-workshops in Malaysia that service car air
conditioner and that works out to be at least 4,000 mechanics. They have to be
trained from now until 1995 to help the motorists. It is with these intents that
Malaysia National Steering Committee for Montreal Protocol puts up this
proposal so that Malaysia will be abie to have an orderly transition in one of
industrial world toughest metamorphosis.



PROJECT SUMMARY

This shall be a pilot project launch with the twin objectives of training the auto-
workshop to retrofit as well as to educate the consumers on the challenges and
dptions available in the post 1995 era when CFC-12 is no longer available as a
result of production and consumption controlled under the Montreal Protocol.
The project will involve the retrofitting of 200 cars with the help of the
multilateral fund between 1994 and 1995, The refrofitting shall be done with
established procedures (by Du Pont and OEMSs) using alternative refrigerants
HFC 134a and Suva MP52 blends (HCFC22/HCFC124/HFC152a). The idea of
introducing two retrofit refrigerants is to provide the consumers (motorists) with
a cheaper and established option in Suva MP52. This is especially a viable
choice for cars that are near to the end of their useful economic life span, such
as car models of 1987 and below. New cars and cars made after 1987 will be
encouraged to retrofit to HFC134a in view of their longer life span after 1995,
This approach, we believe will help to reduce unnecessary imports of parts and
components due to premature obsolescence of useful vehicles. It will also

reduce the dependency on HFC134a which is expected {o be in high demand in
the OEMs sector.

The mechanics will be trained in stages in line with the car retrofit programme.
The National Steering Commitiee for Montreal Protocol, with the help of Du
Pont, will initiate the first training of 50 mechanics who will then form the core of
certified trainers to train the rest of the mechanics in the country.

Three administrative and fraining centres shall be set up in the central, northemn
and southern region of Malaysia for this purpose. Such centres shall be
manned and equipped with softwares and equipments o undertake their tasks.
Monthly progressive report shall be channelled back from these centres to the
Technical Committee, who in turn reports to the Chairman, Malaysia National
Steering Commiittee (NSC) for Montreal Protocol. The Technical Committee

within the NSC will provide periodical review and advice to the retrofit
programme,

Posters, "take-one" leaflets, car decals relating to the retrofit programme, will be
widely distributed and publicized through mass media. It is hoped that at the
end of 1995, the set objectives of the pilot project will be accomplished leading
to a smooth and orderly transition. It is also hope that this project will form a

biue print to other intending retrofitting programme such as chillers and home
refrigerant retrofitting, in Malaysia.



SECTOR DATA

Malaysia currently imports all its CFC needs from developed countries. In
1992, Malaysia imports 1442MT CFC-11, 1306MT CFC-12 and 836MT CFC-
113 totalling 3584MT (excluding Halon) which is equivalent to 3417 ODP

tonnes. Out of the total CFC consumption in 1992, 1306 are CFC-12 which
accounts for 36% of the total (Appendix 1}.

Background Information

1. Vehicles in Malaysia

Cars formed 35% of the total number of vehicles in Malaysia. Out of the
near 2 million cars on the read in 1991, almost 100% are air-conditioned
(App. ). The growth rate of the new cars is based on the annual population
growth of 2% and the projected GDP growth as shown in Table 1.

Table 1. Growth of Cars in Malaysia From 1992 1o 2000,

*Total No. of Cars | **Estimated Growth | New Cars Less 15 Tolal No. Of Cars
Brought Forward Rate of New Cars Years Cars On The Road

1977 3 39,281

1978 } 43,645

1979 3 48,495

1980} Growih 53,883

1981 % 10% 59,870

1982 3 66,522

1983 } 73,914

1984 3 Recession 82,127

1985 | 5% 86,450

1986 1 91,000 |

1987 % 98,790

1988 ¥ QGrowth 106,434

19891  10% 118,260

1990 } 131,400

1991 % 146 000
2,000,000 1992 160,000 39,281 2,120,719
2,120,719 1993 } 9.6% 175,360 43,645 2252434
2252434 1994 1 9%, 194,140 48,495 2.395079
2,395 079 1995} 7% 204,522 53,883 2,54571%
2,545718 1996 } 3% 214,750 59,870 2,700,598
2,700,598 1997 + 5% 225487 66,522 2,859 563
2,859,563 1998 3 5% 236760 73,914 3,022 409
3,022 409 1999 % 5% 2438 600 82,127 3,188,882
3,188 882 2000 % 3% 261,030 86,450 3,363 462

*  Total number of cars as per Figure | is approximately 2ZMM in 1991, Useful economic life span of

car at 15 years.

*%  Population growth at 2% per annum and Projected GDP growth as per 1992/1993 Economic Report.



. CURRENT SITUATION

CFC-12 Distribution in 1992

In 1992, Malaysia imported 1442MT of CFC-11 and 1,306MT of CFC-12
(Source: NST). Out of the total CFC-11 consumption, 225MT {Source: Du
Pont/Westech) was estimated to have been used in the air-conditioning
segment. This tagether with the total CFC-12 import formed the total CFC
consumption in the air-conditioning segment which amounts to 1531MT
{225MT + 1306MT). DOE reported in ASHRAE Seminar 1992, 70% used for
air-conditioning goes into Automobile market while 30% goes into the
building application. Based on this information, the total CFCs used in the
automobile segment is 107 IMT which is 100% CFGC-12.

The automobile industry is basically divided into two segments i.e. OEM
{ORIGINAL EQUIPMENT MANUFACTURER) and SERVICE. Based on Du
Pont's estimates 20% of the CFC-12 consumption in the automobile industry
goes into the OEM and 80% goes into the service segment. Therefore, the
total consumption of CFC-12 in 1892 in the auto OEM segment is 214MT
while in the service segment is 857MT.

. THE PROBLEM

In analysing the potential problem that will be faced by the car owriers in
Malaysia with regards to the phase out of CFC-12 according to Montreal

Protocol, it is important to quantify the CFC-12 bank that is available from
now to 1995,

Table 2. Estimated CFC-12 Bank in Malaysia untit 1995

* Car Population With Car Population **Annual Service
CFC-12 System with R134a CFC Bank Consumption
1992 2120719 Negligible 2120719 857
1993 2252434 Negligible 2252434 900"
1994 2393079 95570 2299309 920
1995 2545718 204522 2341196 936

* 30% of new cars in 1994 will be charged with HFC134a. 1009 of new
cars in 1995 will be charged with 344

** | cakage rate at 40%



Cars population in 1985 = 2341196
Charged with CFC-12

CFC-1Z Bank 1995

i

2341MT

Service

93BMT

Assuming 25% is recovered through recycling/reclaiming = 234MT
Therefore Net CFc requirement for service in 1985 = 702MT

Basing on 702MT and the projected requirement of CFC-12 for service it is
estimated that the 1385 CFC-12 bank will not be sufficient to meet the
demand by 1997. Cost of CFC-12 is expecled to escalate in 1995 and

should surpass cost of alternative products which are readily available by
then {Fig. 1).

S A Sy S

Car owners in Malaysia, especially those with cars less than 15 years old
will most probably hae to decide by 1996 on the path forward for their air
conditioning system. They will be in dilemma if there is no direction from the
government and the industry. The mechanics in the auto workshop may not
have all the answers to fulfill the consumers’ needs if they themselves are
not trained to handle the new development.

Malaysia will stand to lose millions of Ringgit due to loss of useful product
life of the existing car fleet or through massive importation. of spare parts on
an ad hoc basics to keep the existing fleet going. This may breed discontent
among the consumers as it will be an added financial burden to them.

All these will not go down well for a nation that is striving to achieve a

developed country status by year 2020 of which national savings of at least
35% of the GNP has been targetted.



4. THE OPTIONS

Based on current market information, the consumer has three options as
proposed by the industry (compressor OEMs and refrigerant manufacturers).

Table 3;: Malaysia automobile retrofitting options

QOptions Description A B C
Major retrofitting Basic Retrofitting Retrofitting Using Suva
Using R134a Using R134a MP52

Generic of Refrigerant HFC HFC HFCHCFC Blends
ODP of Refrigerant 0 0 0.03
Proposed retroffiting cost R 1.000%* RM400** RM250%*
Parts to be replaced from  § Compressor, O-rings Lubricant, fittings, Lubricant, fittings,
existing R12 system changing valves, receiver dryer hoses, o- | receiver dryer hoses, *

lubricant, fitting parts, | rings, condenser, * o-rings

evaporator, cendenser,

receiver dyer hoses.
Estimated total cost based
on 1992 car population of RM2 Billion RMBOG Million RM500 Million
2 million
Total ODP saving based
on 1992 car popuiation 857TMT 857MT 831MT

of 2 millionat 1 kg
charge capacity/car

*  Optional. Basic retrofit cost of RM400 does not include the condenser.

=*  Minimum cost for cars about 1.6 Hires and below.

REMARKS

OPTION A : MAJOR RETROFITTING

The major retrofitting option involves the change of the existing CFC-12
compressor, hence almost the whole aircondition system in the car. We
would prefer to refer this as “replacement to new” rather than "retrofitting”.

OPTION B & C : BASIC RETROFITTING

The basic retrofitting with HFC134a and Suva MP52 (MFC152a/HCFC22/
HCFC124) are thus prime candidates for consideration.




The two retrofitting procedures can be briefly summarized in Table No. 4

Table 4: Proposed retrofitting procedure with Suva MP32 and HFC134a.

SUVA MPS2 SUVA TRANS A/C (R134a)

¢ Collect existing running conditions »  Coliect existing running conditions

s Remove R12 ® Remove R12

*  Remove Accumulator/Drier s Remove Accumulator/Drier

» [ existing hoses are not nylon lined or nylon | ®  Remove compressor, drain out mineral oil
barrier hose, remove suction and discharge and flush with ester lubricant, Follow
hoses. Replace with nylon lined or barrier through with aylon kined or barrier hose,
hose. Use new Neoprene "0 rings seals.

®  Fit new accumalator/Dricr containing XH9 »  Ifexisting hoses are not ayion lised or nylon
Desicant. Use new Neoprene "O' rings. barrier hose, remove suction and discharge

fioses. Replace with nylon lined or barvier
hose.

#  Evacuate system, isolate from vacuum pump |+ Flush condenser and gvaporator with ester
and gnsure system will hold vacuum, lubricant via discharge line. Follow (hrough

with purge of drv nitrogen.

»  Add 50CCs alkyl Benzenefester oil to unit #  Refit compressor using new neopeent ring
whilst under vacuum, seals 1o suction and discharge ports.

* Charge Suva MP52 inlo system. Note - must | ¢ Fit new accumulator/drier containing XH9
be charged in the liquid phase from the dessicant. Use new neoprene "0 ring seals to
bottom of the cylinder. Liquid refrigerant suction and discharge ports,
should be adinitted to the high pressure side.

s Weight of Suva MP32 used should be 10% +  Evacuate system isolaie from vaceum pump
less than manufacturers recommended charge and ensure system will hold vacuum.
for R12.

& Test run system - check for lesks and record s Add 100CCs ester lubricant to unit whilst
cooling performance. under vacuurm.

e Note: Some bubbles might still be visible in Charge Ri%44 into system.
the sight glass. This is normal.

Weight of R134a used should be 10% less
than manufaciurers recommend charge for
Bi2

& Test run system - check for leaks and record
cooling performance,

»  Note: If high pressure switch is fitted it may
be necessary to replacs it due to the higher
operating pressure of Ri34a,

»*

Charge ports may need to be modified to
ensure tht R12 cannot be introduced into the
retrofitted svstem.

G




The need to flush the existing CFC-12 system in HFC134a retrofitting is to
prevent the degradation of retrofit lubricant by residual chlorine and reduce
additional impact on system pressure of mixing CFC-12 and HFC134a as

tHustrated in Fig. 4.

Fig. 4: Effect of CFC-12 on compressor discharge pressure.
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Positive resuits of MP52 retrofit have been reported consistently throughout
trials and test run conducted in Australia (since 19391}, China, Singapore,
Taiwan and Malaysia (test result - Appendix V). The MP52 retrofit besides
being able to offer a cheaper option to the cusiomers, also offer a green
solution to the automobile industry today.

Positive results have also been reparied in HFC134a retrofit trial conducted
trhoughout the world by Auto OEMs and lubricant manufacturer (Appendix V).
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4. OBJECTIVES OF RETROFITTING PROGRAM IN MALAYSIA

A)

SHORT TERM OBJECTIVES

Accelerates CFCs phase out and offers environmentally
conscious govemnment cost effective ozone friendly alternatives
and systems.

Meeting demands of Copenhagen amendments which requires
rapid action to identify suitable "back up” ozone friendly
transitional substances with ODP values near to zero for
existing equipments to meet the anticipated high demand of
HFC134a by OEMs. Demand of HFC134a is expected to be
about 200,000MT per annum by year 1985. World capacity is
about 120,000MT per annum by year 1895,

LONG TERM OBJECTIVES

Protong the useful economic life span of motor vehicles air
conditioners in Malaysia.

Sustain favorable economic growth by reducing unnecessary
import of new equipments, parts and components thus
achieving substantial net national savings while enhancing
trade balance and surplus.

Producing a new crop of mechanics from the existing pool with -
numbers at 2,000 (minimum) via training who will be
knowledgeable and capable of handling retrofitting and
alternative products.

Create consumer awareness through consistent promotion of
educational program.

Avoid ad hoc decisions and ensure a smooth transition by year
2000.



STRATEGIES TO ACCOMPLISH THE OVERALL OBJECTIVES

1.

Submission of Project Paper to UNDP Kuala Lumpur Office by April 30th
1693 through the Malaysian Government Representatives.

Working with Technical Committeefor Montreal Protocol and further
establish a sub-committee on Auto Retrofit to oversee the implementation of
the Project. The committee members shall be lead by Du Pont and others.

Establish a local pool of trainers. Du Pont shall undertake to train the first
batch of 50 mechanics by bringing in technical experts. This can be done

initially at licensed outlets while waiting for facilities to be set up under the
Project.

All participants will be issued with certificates at the end of the workshop
and they shall form the core of trainers for the Project assisted by Du Pont.

The cost of running this training shali be derived from the UNDP funding
under item (b).

Establish local facilities for retrofit training. One each to be located in

KL/PJ, Penang and Johor which shall be manned and equipped with the
necessary system/mardware.

To initiate the retrofit of 200 cars using HFC134a (150 nos.) and Suva MP52
(50 nos.) upon the approvai of UNDP funding to establish cost effectiveness
and provide industry direction.

- The source of cars shall be derived from Government bodies and private
sector.

- Du Pont and other commitiee members shall coordinate the launch and
monitoring of performance. This shall include arrangement with
educational institutions such as MARA and Local Universities.

- A six months guarantee will be issued to the 200 motorists by the Auto

Retrofit commitiee. The guarantee will be backed up with UNDP funding
as per item (<), application cost. Motorists will be provided with
guidelines maintenance and list of trained auto air-conditioning centers
for subsequent service. All technical complaints, if any, shall be directed
to the commiftee center in each region for recording purpose.

1z



6. Printing and display of posters, "take-one" leaflets, car decals to be
prominently displayed in air-confauto workshop, petrol stations, to catch the
eye of walk-in customers, with the objective of raising awareness and
influencing them to trial/conversion (Retrofit). The main message shall be
*Retrofit While Servicing”.

7. Evaluation of the Project shall be done by June 1995, Follow up actions to
be established to transform the Project into a Macro Project. Details such as
further funding, incentive schemes or subsidies for conversion and the

incorporation of MAC Network after 1995 shall be further worked out in
1995,

13
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PROPOSED INCREMENTAL COST OF UNDP FUNDING FOR
HFC134a/SUVA MP52 RETROFITTING PROGRAMME

a)

Incremental capital cost based on initial 200 cars, 150 cars to

HFC134a, 50 cars to Suva MP52 (1USD = RM2.63)

DESCRIPTION HEC134a (RM) | SUVA MP52 (RM)
Alternative Refrigerant 70.00 40.00
Lubricant 10.00 10.00
XHS Dryer 50.00 50.00
HoselFittings 100.00 100.00
Flushing 30.00 -

Charge Ports 40.00 -
Labour 100.00 50.00
Retrofit Cost Per Car_ | - . 400.00 250.00

b}

Sub-total for HFC 134a retrofit (150 Cars) = RM60,000.00
Sub-total for Suva MP52 retrofit (50 cars ) = RM12,500.00

Total incremental capital cost

= RM8&0,000.00 +
RM12,500.00

= RM72,500.00

= US027.666.53

Cest on operational and administration costs

i)

Organizational, administrative and
other costs borne by DOE and
other government bodies

such as ODS Secretariate = RM150,000.00
Cost of setting up three

iocalized training centre

including softwares, human

resources, rental and operation

cost = RM400,000

TOTAL = RM550,000.00
= USD211,538.00

14



c) Application Cost

i) Guarantee bond

i) Performance database
collection
TOTAL

d) Awareness Campaign and
promotional materials on Auto-
Retrofit

Therefore, total incremental cost

(a) +{b) + (c) + (d)
RM1,122,500.00
USD426,806.08

1IN I

= RM100,000.00

= RM100,000.00
RM200,000.00
UsSD76,923.00

= RM300,000.00
= USD115,385.00




¥

7. PROJECT TIMEFRAME

1993 to 1985,

8. EXPECTED OUTPUTS

At the end of 1995, we hope to achieve

aj

b)

A well trained and knowledgeable autoservice workforce to service the
consumer. The number of mechanics trained at the end of 1995 is
expected to be about 4,000.

Instillfcreate awareness among consumer and consumer associations
towards this phase change and to prevent negative ad hoc reaction as a
result of ignorance. The key is retrofitting while servicing!

Project Malaysia as an environmentally conscious country.

Sustaining economic growth through orderly transition in one of
industrial world toughest metamorphosis.

Create awareness among industrialist with regards to their
responsibility towards the consumers and the country.

Retrofitting Program endorsed by Malaysian Government with
incentive schemes and subsidiaries funded by World Bank or UNDP.



9. WHO SHOULD BE INVOLVED IN THE PROJECT?

a) Government agencies (eg. MOE, MITH
b) Compressor OEMs

c) Auto OEMs

d) Compressor lubricant manufacturers
e) Refrigerant manufacturers

f) Mass media (eg. documentary on retrofitting, ozone issue through
channels like Majalah 3, Film Negara)

10.BUDGET

Basically as per incremental cost proposal. The anticipated timing of
disbursements shall be determined by the joint committee to be set up soon.

11.IMPLEMENTATION ARRANGEMENT

Du Pont shall iead the project and have full responsibility over its

implementation, including monitoring and inspection. Government bodies such
as DOE and MITI shall be the supervising bodies.

17



SECTOR DATA

FABLE 1: MALAYSIA: CONSUMPTION DATA OF CFCs, 1985 ~ 1991

ACT. i ODP{ ACT.| ODP | ACT.] ODP | ACT.|QDP; ACT. | ODP | ACT. | ODP | ACT | ODP | ACT | QDP
1985 1986 1987 1988 1989 1990 1991 1992
CFC-11 363 | 363 | 576 | 576 ;| 810, B10 | 998 | 988 | 834 834 [1005.8[1005.8] 1123|1123 ] 1442 | 1442
CFC-12 456 | 456 | 1064 1084 (1358 | 1358 | 1645|1645 1470 | 1470 |1381.2]|1381.2] 1380, 1380 1306 | 1306
CFC-113 119 | 85 | 684 | 547 | 876 | 701 {1216} 973 | 1381 | 1104 |1244.2] 9954 | 1215|1040 | 836 | 669
CFC-114 2 2 3 3 35 35 53 | 63 30 50 - - - - - -
CFC-115 - - - - 1 0.6 - - 55 3.3 1.8 1.8 - - -
CFC CONSUMP, 840 | 916 | 2327 | 2180 | 3080 | 2904.6] 3912 | 3669 | 3720.513441.3|3634.2|3384.2| 3748| 3543 | 3584 | 3417
% CFC—-12 49% 45% 44% 44% 39% 38% 40% 36%
saurce ¢ ASHRAE SEMINAR 1992
DEPARTMENT OF ENVIRONMENT MALAYSIA
‘votnote ; ODP VALUES
CFC—11 =1 CFC-118=08 CFC~118= 0.6
CFC—-12 =1 CFC—-114 = {

L
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PROJECT DESCRIPTION

Vehicles in Malaysia

MOTORCYCLES
57%

BUSES/TAXIS

1%
A0000
TRUCKS
7% _
" GARS
35%
F1G. 20 NO OF VEHICLES BY TYPE AS AT DEC

1001,

Source: SIN CHEW JIT POH {6 MAR '92}




DRAFT

rree

COMPETITIVE SUPPLY QUTLOQOK

AFTER 94-95

EUROPE
ICI, Ato, Hoechst, Kall, etc

.8,
Dupont, Allled

JAPAN

Export restrictions; currently
inactive; one or two may
continue to supply

AZP

Korea -~ no volume f0 sxport

Yalwan - '

PRC = nat enough wolume to
export, Commit to stop
expansion. :

indla - Have sufficlent capacity

, but quality problem’

LZA
May continue 777

RUSSIA &
EASTERN EUROPE

May continue

issues

T T Pt St S e

OUT 12/84

QUT 94-96

OUT 94-96

OuUT 12/98

Logistics and quality

Pricieg has been going up and may continue to

- need to work togethert
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'PRESS RELEASE

. WORLD METEOROLOGICAL ORGANIZATION
A SPRCTALIZED AGENCY OF THE UNITEO NATIONS

(Ior uss of the informazion medise WMO No, 304

VERY LOW OZONE LEVELS OBSERVED DURING NORTHERN HEMISPRERE

lemmﬁr—

hove
Posltle for the decling are the cuons destractive chilorine and bromine eonmining gees
Mm here through humse sctivitles, Mhmhm” k& amw e

et all of Byrope the same condidons, hywever, the 1992-93 winier 20N,
Caatral and North and Russis weore close to normaf during most of Novemder md
December with only two short low-ozone outbresks in eecly and mid-Deocmubor. But s Nt
Americe, total ozone values north of 44° were lower in Cansdz with devietions semovhass

minus 1S per cent, The avernge orons amours for January over the emie 45-220° et
ml:mlswmf;mmm
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. WHMO emphasized, dowgver, Giat the tora] ozone values seidom fatl below 240m aun con. “In

soowast 10 the Antarctic, the northom heraisphere clrculation expariancos frequent meridions!

Jﬁ%%a&aﬁgnﬁ nﬁng.&%gkggﬁ
oxone destroction. Therefore, thors 13 no oxons hok™, aid Dr.

wﬁ, “Actually, the
sarailize information from the USA-Nadonzl Oceanograhic and Atmospheric .moﬁ
333333 the polar reglon reveals cloxe 1 normall ozone levets for that ares™, he added.

Upon lsaming of these develop the Sscrstary-Cenaral of WMO, Pt G.OR Qball, seld
today that in ceder o avold coadirions for the Aursber deserioration of the Cuoms tayoc, o FUMES

e 4 e e e s o e Mo o
ard to stop the productdon and uss of d Other
related chanricals by the and of 1993, ay agroed diing the oocfareace of B Purtics ©
ke Protoco! in November 1992 :
WMO i1 reapansible for the (ntsrnational co-ordinstloa of ths At scisnce and the
Ngﬁgﬂ of the Visacs Convention fr the of the Qzone Layer

: agﬁgﬁi%a-ggéegggi .

agencios, WMO is striving to improve oumse swnboring and vssech.
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By TAN CHENG :,1

<

KUALA LUMPUR: Tech-

nical adjustments (o
make car siv-conditioners
run on a chlorofleorocar-
boo subatftute “will be
available only next year.
Makers szid the asces-
sary changes to car units,
estimated to cost between

RM300 and RMI,000,

were still at & de

waiting for demand to
pick up before introduc-
{ng such service
Nippondensa Capital
planaing and develop«
ment manager Haw En
Kwi expects the public to

air-conditioners next year
when supplies of the cur-
rent refrigerant Ri2 {or
CFC12) rum out axzé prices
increase. :

The Ri2, at RM‘? 000
per tonne, has seen a 10
per cent price increase
this year.

Haw said air-condition-
ers in existing cars can be
retrofitted to use the new
‘refrigerant Ri34a (also
cajled hydmﬂoumarbcﬁ
or HEC 1348) in place of
the ozone-<depleting RI2.

“At the moment, howev-
er, there is no urgency
amoug the public to reo-

' ,mmhenxziséﬁﬂwide-

Iy available and the price -

rise has not been passed
to consamers yet,"_ hc
said.

B Anmher mamr maket
Sanden Afr Conditioning
: plans to offer retro-fitting -
sexvice, at the earliest
* lnte next ytar,at its wm'kj
shops. T

‘,‘:".%m is ao dmnd
,f-‘(tnr such service). We
ment stage and they were
only,™
neering manager Lec
;’Peag Seong. ¢

‘have rcceived esquiries
-said senior engi-

&s such, tize.- mmpaay

- has not mass prodeced

stocked up o the t:wes

“mary equipment,
start adjusting their car

Some of the equipment

" are made of stronger ma-
" terial to suit the ew re-

frigerant which has a
higher pressure and heat
build-up.

For a major retrofitting
around RM1,000, the com-
pressor, O-rings, charg-
ing valves, compressor
oil, hosesz and fitting
parts, evaporator, cof-
denser and receiver dry-
er would be changed.

A basic retrofitting
such as changing the bos-
es, receiver dryer and
compressor lubricant
would cost about RM300.
{The prices depend on the

wnmone:xts while switch-
~Zing to R134a would dam-

-age the air-conditioner,
Lee said it would take
!ntiger o cml the car with
basic retrofitting
and fet timum perfor-
¢ condenser
WAy recoremended.
He said a new air-condi-

performance but this
- would only be for tewly-
assembled cars. .

To date, Mercedes
Benr, BMW, Volvo and
Honda have equipped
oew maxiels with air-con-
ditioners which are CFC-
free, ’

The latest would be the
new Proton Saga to be
lsanched in the middle of
the year.

On moves by the Gov-
ernment to encourage re-
cycling of RI12 1o ensure
that supplies last, Lee
sald it was not viable be-
cause very littie gas could
be reclaimed since most
cars were sent for repairs
of leaks.

“The amount of gas re-
cycled will not stretch the
availability of the gas for
long,” he said.
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¥ maasures to reduce its con-

d e etreal Protieny agres

g ment.

#  Under the agreement, sig-
8 natories which include Ma-
& laysia are {0 out the
B consumption of CFC by 1996
and stop using the gas by

;@lﬂ. E ;-
« 3% Because of this, owners of
} cars now on the road will
have to at least modify their
B oxisting car air<enditioning
& system to accommodate the
new gas. : LS
They can also opt to

# change their entive air-condl

tioning system to a HFC-de-
stgnedunagt which would cost
2 about 40 per cept more than

[T P

= Most car air-cond ...

LA

ARSI
-

§% P i,

‘The Maiay Mail, Monday, March 8, 1993

- F -

D= =
i st W h

ike Mercedes. Benz, Volrs
"and BMW 3-series Huve al-
“ready switched to tHe HFC

" units Wirough “retrofit kits

‘to be sold in the

* market by the middle qt;qexz

year. - aps e

*Tha rétrofit kits basically

> eomprise & nylen hose, a re-

g o g b o - R
nits to b& modified

i ASGES, Al B

Wm‘ﬁﬁmﬁf i ~.ceiver dryer, compressor -
- Mr Steven Liew, tHe busi- ‘bricant, vaives, joints and fit-
ness manager of ICI Bdustri- tings, all of which are
al Chemicals (Malaysa) Sdn designed to withstand the
Bhd, said consumers’should high pressureof the new gas. -
prepare to modify their vehi-  According to Nippondenso
cle airconditioners to ac- (M) Sdn Bhds marketing

.commodate the HFC as the
‘supply of CFC would dimin.
iah in time, Lo

- “However, there is no
dm@-m lacerpent for the
CFC. The HFC which is wide-
Iy accepted by the industries

~ as the replacement of CFC

fias a higher and it
works with erent’ hubri-
cants and differs io material
compatibility,” he said.
Motorists can mndify the

r, Haw En Kwi, un-
like the CFC, the HEC is a
water soluble gas which is
able to permeate through
rubber, L

i Shortage

‘The price of the retrofit
kits range between RM300
and BM500, depending on the
model of the car. For exam-
ple, modifications for a Pro-

— + _.»:ton Saga wouid cost abou

RM400. Bach kit is tailor
made for a particular model.
- ‘Maotorists whoe try to use
the HFC gas'in their units
which have not been modi-
g%eeéwoumheaskiugfertmuw

According to 7Sanden Alr

© Conditioning (M). Sdn Bhd

serior Toanager (engineer-
ing} Lee Peng Seong, com-
patibility tests conducted on

oy PSR G

ﬂle \-wini-:.-": _pﬁw‘ E
.- Some riew models of cars
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RETROFIT REFRIGERANT OPTIONS FOR THE
MOBILE AIR CONDITIONING INDUSTRY

SUMMARY

Based on CFC reguiations and various logal market
factors, we believe there will be ashortage of CFC-121or
most applications, including the mobile &/C service mar-
ket. There will be a need for “retrofit refrigeranis” in
the 19941996 time period, possitly as eariy as 1993—
depending on the global region and the local market
situation.

Du Pont believes there are two viable options: HFC-
134a and SUVA® MPS2. Nelther is a drop-n re-
placement and both wiil require some retrofil. Both
refrigerants are avaiable as needed by the industry, We
believe in many situations that SUVA MP52 will be the
lower cost oplion while providing customer satisfaction.
in many other cases, retrofit cost of SUVA MPS2 will be
similar o HFC-134a,

Du Pont wili continue 10 support both options with our
own testing as weall as working with OEMs, components
suppliers and the mgobile a/c service industry, Partof this
eftort will be 10 better identify the a/c systems which are
maost appropriate for each option. We feel it is important
to offer both options 10 give the industry and the cus-
tomer (car owner) the choice. There will be aplace inthe
market for both options, to ensure customer satisfaction
at reasonable cost

Although reuofit development has been underway for a
while, we believe itis prudent 10 accelerate these efforls
to be prepared {o provide vigble solutions to car owners
when needed. Cooperationbetween ali involved (OEMs,
components suppliers, service) as well as regulatory
agencies is required. We urge the global mobile ax
industry io expedite the transition from CFC-121o viable
aiternatives.

@ Fraeevelan Pamy

Du Fent Chamicals

INTRODUCTION

Worldwide congern for the effect of CFCs on strato-
spheric ozone has led o over 70 countrias agreeing to
phase out their use by the turn of the century. Recent
scientific evidence has indicated that ozone depletion is
oeourring faster than previously predicted, leading to &
number of countries planning eartier phaseout, probably
by 1987, or as early as 1985. The Bush Administration
inthe LS. and the European community have asked for
a phaseout of CFCs by the end of 1995.

Refrigerant conservation, improved mobile a/c service
practices and the use of refrigerantrecycle and recovery
equipment as well as reciamation programs, will reduce
the CFC-12 requirements for servicing the existing feet.
However Du Font believes there will be insufficient
CFC-12 available by the mid-1990s, and “retrofit refrig-
erants”will be required 1o avoid obsolescence of today's
CFC-12 mobile a/c systems.

A recent study by R. E. Polk Company has estimaied
that there will be approximately 300 million CFC-12
veshicles inservice inthe world in 18394, Based onvarious
factors such as vehicle age and value, availability of
recycled CHC-12, climate angd other market factors,
more that 145 million vehicles {global basis) may re-
quire convergion of the a/c system o a “retrofit refriger-
ant” during their remaining service fife. In the United
States alone, there will be about 150 million CFC-12
vehicies in use. If has been estimated that about 75
million of the vehicles in the U.S. will require retrofit.

There are currently no “drop-in” replacements. Du Portt
believes there are two viabie options: BFC-134a and
Du Pont SUVA MPS2 {a three component blend con-
taining HCFC-22, HFC-1522 and HCFC-124). Both of
these are being evaluated by Du Pont as well as several
automotive OEMs and component suppliers, around the
worid. In adaditicn to extensive laboratory studies, Du Pont
is also conducting several vehicle fleet tests with HFC-
134a and SUVA MP52. The two refrigerants have prop-
griies simitgr to CFC-12; sorme of the basic properties
are listed in Figure 1:

al PONT

« Customser Sorveas Comern, BIAANR Wi~ nmo- DV 10830 o 1-80-441.0447



Figure 1.

Bu Pont
SUVAE MP52 HFC-1344
Composition HOFC-22 HFC-134a
HFC-152a
HOFG-124
Ozone Depletiopn Potential 5.03 o
Global Warming Potential 017 0.28
Flammability none none
Safety (Acceplable
Exposure Limi-ppm} 7207 1000°

Commergial Availability 1892 (limited} Now

' 100-year integrated time horizon.

* The current AEL for HOFC-124 is 500 ppm; when blended with
HCFC-22 and HFC-152a, the AEL of MP52is 720 ppm. This material
can be used very safely as a refrigerant. Toxicity tesiing is being
conducted under FAFT-4; final report is expectad in eardy 1695,

* Toxicily testing being conducted under PAFT-T. final report due
in 1953 .

RETROFIT CONSIDERATIONS FOR
CUSTOMERS

The needs of the customer {Car owner} must be ag-
dressed when considering retrofit choices. Some of
these are:

« refiabie coo! air

» minimum cost for acceptable performance
» availability of imely service

« safety

« non-CFC refrigerant.

RETROFIT CONSIDERATIONS FOR
PERFORMANCE (Refer to Figure 2}

Since neither candidate is a drop-in replacement, the
existing a/c system will require some degree of retrofit,
The extent {and cost}y of retrofit wili depend on the
current system design as well as the refrigerant/lubri-
cant chosen. Areas which must be addressed when
considering either candidate are:

« cooling performance

» g/t system operability: pressures, termperatures and
system controi considerations

» jubricants
= long term compressor gurability

« materials compatibility with desiccant, hoses, seals
and Q-rings

« possible mixing of retrofit refrigerant/iubricant with
CFC-12/existing mineral oil

~ costof retrofit
« customer satisfaction.

Figure 2. Comparison of Retrofit Refrigerants
issue - SUVA® MP52 HFC-134a
Cooling performance Acceplable Acceptabie
Discharge pressurg Same as GFCG-12 10 1o 20% higher
¥ mixed with CFC-12 (50%) Increase by 10% Increase by 25%

Comprassor discharge
High pressure switch

No change

More frequent shutdown
Heset or install new switch

System flush

No flush required

PAG/ESsters - Yes!
Complex procedures
Flushing agent
Flushing equipment
Ol disposal
Fiushing agert disposai
Residual contaminants in system
Non-Flush also being considerad
Many issues!! (see text)

Compressor durability Acceptable:

- Bhon term

- Additiona! testing

Higher discharge pressure
New lubricant

Reasidual contaminants
Mare testing required

Expansion device

Orifice tube No changs No change

TX vaive Replace ? Heplace ?
Other controls Modify 7 Modify 7
Accumulator/idrier Change to XH-8 Change to XH-7 or XH-8
Racyciing Reclamation is recommentded New equipment required

Reclamation
Avoid mixing with CFC-12




IMPACT OF A/C SYSTEM DESIGN
ON PERFORMANCE OF RETROFIT
REFRIGERANTS

Mobile a/c systems have different designs and compo-
nents, and perform over a wide range of operating
conditions. Therefare, it is not possible to address all
questions about all types of systems in this document.
For a successful retrofit, a good understanding of the
properties of the retrofit refrigerant as well as the a/c
system design is required. The information included in
this document is appropriate for most a/c systems found
in passenger cars and light trucks, and provides general
guidelines when considering retrofit. Other types of air
conditioning systems, such as those in buses, large
trucks and farm or construction equipment use the same
basic technology., however there may be substantial
differences in design—speciat consideration should be
given to these design differences when considering
retrofit.

COOLING PERFORMANCE/SYSTEM
OPERABILITY

In high heat load [110°F (38°C}, 40% relative humidity]
wind tunnel testing conducted by Du Pont on unmodified
vehicles with orifice tube systems {designed for CFC-
12), both the SUVA® MP52 and HF(C-134a demon-
strated cooling capacity similar to CFC-12. Although the
performance was somewhat vehicle dependent it is felt
both refrigerants provide acceptable coolingunderthese
conditions. The MP52 gave equivalent, or slightly lower
compressor discharge pressure. WhenusingHFC-134a
in a light truck, the discharge pressure was 20 to 25 psi
{138 kPa to 172 kPa) higher during normal speeds and
75 to 80 psi (517 kPa to 551 kPa) higher during the idle
phase of the test. In a passenger car, the MP52 had
discharge pressure similar to CFC-12; but with HFC-
13443, the pressure was about 55 to 65 psi (380 kPa to
448 kPa) higher. Higher pressures could iead to more
frequent a/c system shutdowns due to high pressure
cut-out switches being activated. Possible sclutions
inciude: higher capacity condenser or fan, resetting of
pressure switches, or increased air flow through the
condenser. Higher discharge pressure causes higher
oads on compressor bearings which might shorten
compressor life.

In tests conducted with certain thermal expansion valve
{TXV} systems, it has been determined that the perfor-
mance of both the MP52 and the HFC-134a could be
improved by adjusting or replacing the TXV in some of
these systems. As mentioned earlier, this is system
design dependent—some systems may not require a
change. For example: systems that contain a TXV with
a superheat setting of about 12°F (6.7°C) won't require
a change for a retrofit to MP52.

It should be noted that the retrofit refrigerar:s may not
perform as well as CFC-12 under all opera:ng condi-
tions. CFC-12 systerns and their contro:s (such as TXV
superheat setting, clutch cycling switch and cempressor
discharge pressure switches) have been cesigned to
provide acceptable perfarmance in corcitions ranging
from low amb:ent temperatures with high humidity to
high ambients and high humidity, and a: conditions in
between. Depending on the system design, these con-
trols may need to be modified ar replacea during refrofit
to either refrigerant.

MATERIALS COMPATIBILITY

During retrofit with HFC-134a or MP52, tte accumulator
orreceiver/drier should be changed. HFC-134arequires
XH-7 or XH-8 desiccant, while MP52 wi: require XH-9.
The advantage of XH-9 is that it can be used with CFC-
12, HFC-134a0r MP52. XH-7 and XH-9 a-etrade names
for molecutar sieve desiccants producec by the UOP
Molecular Sieve Company. Many a/c service manuals
recommend replacing the accumulator ¢ receiver/drier
on a routine basis.

Tests have indicated that nylon-lined o nylon barrier
hoses offer the lowest permeation rates for HFC-134a
and the MP52. Many OEMSs already use tnis type, or are
converting to them. Laboratory tests incicate that per-
meation of MP52 and HFC-134a thougn some nitrile
hose is higher than CFC-12. tn certain venicles it may be
necessary to replace the existing nitrile hoses with nylon
types, with retrofit to either HFC-134a or MP52.

NOTE: several of the leading hose manufacturers in
the U.S. supply nylon-lined or nylon barrier hoses
that can be “field installed” using new crimping
technology. This may ofier an economic option to
instatling pre-formed hose assemblies.

Several different elastomeric materials are used for a/c
system seals and O-rings: tests have shown that Neo-
prene is suitable for use with HFC-134a and MP52.
Many vehicles currently use Neoprene as well as certain
types of nitrile. Other elastomers tested in the lab were
notascompatible asNeoprene withHFC-134a or MP52.
However, based on data being collected from the vari-
ous fleet tests, certain nitrile materials currently being
used may also be acceptable.

COMPRESSOR DURABILITY

Polyalkylene glycol lubricants (PAGs) are te initial
choice for use with HFC-134a in OEM systemns. How-
ever, there is some concern about using PAGs for
retrofit, when residual chlorine from CFC-12 or chtori-
nated compounds in residual mineral oil will be present.
Depending on the type and amount of the chlorinated
compound, and the type of PAG, degradation of the



PAGs can oocur. If PAGs are to be used, thorough
fiushing of the alc sysiem will most ikely be required.
After tlushing, the fiushing agent will have o be ag-
equately removed from the system. Because of the
concern with residual chlonnated compounds, esler
lubricants are now baing evaluated for possible use with
HFC-134a for retrofit, this work is in the early develop-
mentstages. Du Pontis conducting compatioility tests to
determine the impagt of residual chioringted compounds
on esters. Early indications are that system flushing may
also be required 1o use esters in g retrolit o HFG-134a.

HFC-134A RETROFIT: TO FLUSH, OR NOT
TO FLUSH?:

Many questions remain about the positives/negatives of
flushing the afc system to remove the existing minaral
oil. Some believe it may be better not to flush, and add
an extra charge (or partial chargej of “retrofif iubricant™
sither PAG or ester. Others believe thal flushing is the
best option.
+ Hf the a/c system is flushed:
— What flushing agent should be used?
— Whatiype equipment will be required for flushing?
- How much of the mineral ol has to be removeg?
-~ How much residual flushing agent is acceptable?
— Whatis the affect of the flushing agent on the a/¢
system componenis?

~ Should system components such as the orifice
tube or TXV, compressor, accumulator or receiver
drier be removed to avoid damage or pluggage?

- Wilithe service industry be able W understand and
follow these potentially complex procedures for
many different types of a/c systems?

~ How will the minera! oil and flushing agent be
disposed?
+ if the system is not fushed to remove the mingral oil,
there are aiso several issues:
— How much retrofit lubricant should be added?
-~ Miscibity and chermical compatibility of the retrofit
lubricant with mineral 0il?
- lmpact on a/c system cooling performance dug to
having more than the normal lubricant charge?
- lmipact on compressor durability?
— Impact of chlornated compounds in the mineral oil
on the retrofit tubricant?
Other issues still remain whether the system is flushed
or not

« Chemica! stability of the retrofit lubricant with residual
materiais such as mineral off, CFC-12, ¢higrinated
contaminants, and flushing agents.

« Compatibility of fubricant with a/c system materials
such as hoses, desiccants, seals and gaskets.

« Miscibility with HFC-134a.

= Lubrication capabilities,

Based on current information, Du Pont believes that

a flush will be required with either a PAG or ester
lubricant,

HFC-134 A4 UBRICANT SUMMARY

Atthis point these issues are unresolved inthe U.S. a
cooperative research program between the EPA, SAE
and interested ndusiry participants is underway to
identify potental “retrofitiuoricants™ ior HFG-134a. About
18 lubricant candidaies have been submitted,; resuits
are due late in 1932 and will be provided to the pregram
participants and the U.5. autornutive OEMs. The OFMs,
as weil as compressor suppliers will then further evalu-
ate appropriate candidates.

Althe same time, the mobile a/cindusiry isbeginning 1o
study the other HFC-134a retrofit issues and evaluate
the various options. This evaluation will require many
months, Our best estimate is that U.S, OEMs wilt not
have firm recommendations for retrofitting from CFC.
12 1o HFC-134a until late 1993, This timing may vary in
different giobal regions based on reguiations, available
technoiogy, and other market factors.

LUBRICANT FOR SUVA® MP52

Du Pont has sefected a mixture of the existing mineral
oit with a small amount of atkylbenzene {see footnote 1)
lubricant tor use with MP52. Using this concept, the
a/csystemdoeas niot have to be flushed; rather, the smail
amountof mineral gil thatis removed when the accumu-
lator or receiver/drier is replaced would be made up with
the alkylbenzéene. Anadditional amoeuntwould be added
0 ensure adaquate lbricant crculation and compres-
sor lubrication. This “non-fiush concept” would elimi-
nate the need © develop a flushing agent io replace
CFC-11 or CFC-12 and it would also eliminate the nead
to handie waste ol and waste flushing agenis. L.abora-
tory tests have confirmed that the alkylbenzene and the
MP52 are compatitie with any amount of residual
CFC-12 and mineral oil. Compressor durability tests
have been conducted by Du Pont and there have been
no compressor faifures atiribitable to the refrigerant or
lubricant.

The alkylbenzene lubricant that has been tested with
MP82is ZEROL 500T*, produced by the Shrieve Chetni-
cai Company andis commercially available. The ZERQOL
500T containg & iubricity enhancing additive package.

The ZCEROL 500T is being tested in some ofthe vehicles
in the Du Pont Australian fleet test. The test has been
underway for almosttwo years and there have becn no
compressor fallures. Several compressor evaluations
by the manufacturers have indicated normal wear dur-
ing the est. {The blend in this test contains CFC-1141in
place of HCFC-124 but is not expected {0 alter resulls
ang conclusions). There is also a 20-vehicle fleet test
being conducted by Du Pontinthe U.S. and Canadato
evaluzte the lubricant and otheér components. An adgdi-
tional 100-vehicle fleat 1est 1o evaluate both HFC-134a
and SUVA MP52 beganiate in 1981, An ester lubricant
is being used for the HFC-134a retrofit (with a system
flush). The mineral oiValkylbenzene mixture (about
S50/60 wt %) is being used for the MP52 retrofit (with no
flush}. Thare have been no compressor problems with
the MPAZ vehicles.

* ZEROL 5007 is a product of the Shineve Chemical Company.



SERVICE ISSUES

There are severa! issues for retrofit vehicies that have
been agdressed:

1. Vehicle identification

Vehicles that are retrofit o either HFG-134a0r MPS2
shouid be igentified with some type of permanent,
highly visible tag inthe engine compariment. This tag
should be located near the a/C sysiem service fittings
so What it is obvious 10 the a2/ technician that the
vehicte no longer contains CFC-12. Additionaliabels
Or tags may also be required.

2. Refrigerant Recycle or Recovery

How do you recycle or recover the retrolit refriger-
ant? Due to the incompatibility of some PAGS and
esters with residual chigrinated compounds, and the
need 1o avoid mixing of CFC-12 and HFC-1344,
separate recycle or recovery machines wilf be re-
quired for HFC~-134a in new vehicles, There s &
question as 1o whether these same machines canbe
used for vehicles that have beenretrofitio HFC-134a
hecause ihe retrofit vehicle may contain different
hubricants and chiorinated residues.

We recommend recoveryotthe MP52 orHEC-134a,
and then shipping the materal off-site (0 a Du Pont
raciamation facility, During reclamation, the material
15 returned o the onginal product specification. Re-
covery would minimize the possibility of mixing MP52
with CFC-12 or HFC-134a, and would also ensure
that the proper composition of MP52 would be main-
tained during vehicle servicing. Recovery of HFC-
134a would also ensure that qualily is maintained,
and mixing with CFC-12 would be minimized.

On-gite recycle for HFC-134a is an option 10 recov-
ery/oft-site recltamation.

3. Mixing Refrigerants

What is the impact of a/C system operability/perfor-
mance ifthe CFC-12 systemis inadvertently “topped-
off” with either HFC-134a or MP527

Figure 3 shows the effect of mixing CFC-12 with
either HFC-134a0r SUVA® MP52. Thelefiside of the
graph indicates the pressure of pure HFC-134a or
SUVA MP52 (lower curve). The right side indicates
the pressure of pure CFC-12. CFC-12 forms 3 high
pressure azeolrope wilh HFC-134a. As CFC-12 s
added to HFC-134a the pressure increases until it
rgaches a peak at about 50%. CFC-12 also forms
azeptropes with HCFC-22 and HFC-1523, but the
resulting pressures for MP52 are much less, as
indicated by the lower curve. The MPB2 prassure
increases only 10% compared o a 26% increase
with HFC-134a.

COST OF RETROFIT

HFC-1344A

There are still many uncertainties abou! the best proce-
dure ¢ use for retrofit from CFC-12 to HFC-1343. The
mobiie OEMs are currently working dikgently on evaluat-
ing the various oplions and developing retrofit proce-
dures. Their recommendations probably won't be made
tor many months. Some of the maior uncertainties (cov-
ering & wide variety of a/C system designs) include:

< PAG or ester fubricant

« Flush or non-fiush

+ Impact of residual chionnated contaminanis

- Hughgr discharge pressure

- Compressor durability

= Contrpl modifications

« Nitrife hose permeation

- Compatibility of system seals/O-rings

+ Impact on system pressure of mixing CFC-12 and
HFC-1344

« Insufficient condenser capacity,

Because of these ungertainties, it is very difficult to
estimate the cost o retrofit to HFC-1344. The cost may
vary widely depending on the system design and the
condiions of use. Alse there may be different retrofit
recommendations if the vehicle is still under warranty.

DU PONT SUVA MP52

As with retrofit 10 HFC-1344, due to the rmany different
system designs, if is sometimes difficult 1o estimate the
cost of retrofit to SUVA MP52. However, based on lab
and fleet testing, Du Pont believes that MP52 offers the
low cost retrofit for certain types of a/c system designs.
For example, the incremental cost {parts and labor) 1o
retrofit an orifice tube system that has nylor-lined or
nylon barrier hoses, is estimatedtobe $55t0 5145 (U.S).
The basic retrofit steps would be:

« Perform normal system diagnosis

« Recover the CFC-12

+ Replace accumuiator with appropriate unit containing
XH-8 (in some cases, the accumulator would be re-
pfaced as part of the normal service for CFC-12—the
incremental cost to the car owner for an XH-9 accumu-
tator would be msnor)

+ Evacuate system (pull vacuum}
+ Add ZEROL 500T (alkylbenzene) lubricant
- Charge SUVA® MP52 liguid phase from cylinder

» Check system performance and adjust system con-
trois as needed.

More detatted retrofil procedures are available from your



Figure 3. Effect of CFC-12 on Compressor Discharge Pressure
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local Du Pont Fluorpchemicals representative. Addi-
tional considerations could change the cost of retrofit for
pther types of systems:

« Type of thermal expansion valve {some types would
requireg a change: others would not)

« Hose type and tength (shortiength of nitrile hose might
not require replacement}.

Estimated cost {0 retrofit o SUVA MPS2 in various
regions of the world depend on local service practices,
¢ost and availability of parts, tabor rates, ete. Consylt
your kocal Du Pont Fluorochemicals representative for
more information.

OTHER TECHNICAL CONSIDERATIONS

SUVA MP52 IS NONFLAMMABLE!

Nonflammability is an essential requirement for refrig-
eration and air conditioning applications. Although HFC-
152z is a flammable compound by itself, SUVAMPS2 is
formulated so that it is not flammable and will not
become flammable during liquid or vapor leakage from
equipment or a storage container, or any ¢ondition found
when servicing mobile a/c systems.

Figure 4 is a typica! flammabifity diagram for a three
component mixture. A small vapor leak was impoesedon
a container of SUVA MP52 containing both liguid and
vapor. Samples of both were taken periodically and
plotted on the graph. The leakage path is from left to

right. At no time do either paths enter the flammable
region (the upper region). The tests were conducted at
25¢C and BG° C.

Figure 5 is another way of graphing the change in
composition of SUVA MP52 due to 8 vapor lgak. Inthis
test, 3 0.25 ounce/minute (7.1 g/minute) vapor leak was
imposed on a container of MP52 containing fiquid and
vapor. The key result of this test is that the HFC-152a
concentrationremains reiatively constant and gradually
decreases as the container is emptied {as the container
becomes completely empty, the HFC-152a congentra-
tign continues io decrease). The HFC-152a concentra-
fion would have 1o increase above 20% 1o enter the
flammable regions; i does not.

Hose permeation tests conducied with other blends of
HCFC-22/HFC-152a/HCFC-124 indicate that the
change in composition due 10 permeationis very similar
to the change due to a vapor leak. These tests included
nylon, HYPALON®, and nitrile hoses. Vapor and Hquid
compositions were measured ag the material perme-
ated fromthe hoses overtime, Typically, the HFC-152a
concentration would increase slightly in both the vapor
ang liguid phase untif abowt 50% of the material had
permeated. Then the HFC-152a concentration would
gradually decrease with additional permeation. Based
on these tests we are confident that SUVA MP52 would
follow a simiiar path and would not become flammable




Figtire 4. Flammability Diagram
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Figure 6. SUVA® MP52 Composition Change
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due to permeation. To further confirm this, we are
currently conducting additional hose permeation tests
with several types of hose construction. Besults willbe
published as soon as they are avallable.

Dpes SUVA MP52 become flammable if it is charged
vapor phase into the a’c system? The answer is NO!
Computer simulations ang vehicle tests demonsirate
that SUVA MPE2 does not become flammabie # it is
inadvertently charged from the cylinder vapor phase. In
the computer simulation, the HFC-152a concentration
in the vapor phase peaked at about 18% and then
began 10 reduce as the system was further emptied.
The HFG-152a conceniration inthe liquid phase peaked
at 17% and then began to reduce. The HFC-152a
concentration would have to exceed 20% {at 80 C) for
the mixture to become flammable,

in the vehicle test, the SUVA MP52 was charged vapor
phase into he a/c system. Aleak was then impopsed on
the system and samples taken periodically until the
system was empty. In this test, the HFC-152a concen-
tration inthe vapor phase did not exceed 15.2%in either
the liguid or vapor phase. Additional samples wili be
taken from fleet test vehicles in the next several months
t© further confirm this.

EFFECT OF LEAKAGE ON A/C SYSTEM
PERFORMANCE

Figure 6 shows the change in compaosition of SUVA
MPE52 as liquid is leaked from an a/csystem or container.
Asis indicated, there is very litile change in composition.
This slight change would have minimal effect on aic
systern perfermance. Figure 6 aiso demonstrates that
there is very little change in composttion when MP52 is
charged liquid phase into vehicle a/c systems.

It should be noted that a change in compaositicn occurs
in SUVA® MP52 only if there is a vapor leak, AND liquid
is also present. For example, if thereis a vapor leak from
he compressor suction or discharge hase, composition
will not change since only vapor is present. ifthere is &
liauid leak from any part of the system, compaosition will
not change.

Since SUVA MPS2 is a “near azeotrope,” there is some
composition change due 0 vapor leakage (if liquid is
aiso present at the leak location). Tests have showh that
a loss of 30% of the charge of SUVA MP52 due to vapor
teak, would result in @ composition that retains 93%of its
otiginal cooling capacity. This could resultin achange in
interior car temperature of about 1 16 2° C (2 to 4° F},
depending on pperating conditions,

MOTE: in a CFC-12 a/c system, H is generally &x-
pected that a 30% refrigerant loss will result in o
decrease in cooling performance that willbe percep-
tible to the driver.
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WHAT IS SUVA*?

SUVA s D Pont’ s vegistered braod
name lor its eavironmemally enlight-
ened family of refrigerants, SUVA
refrigerants were developed as safe,
effective alernatives w existing CFC
refrigerants.

SUVA Centri-LP is Du Pont's
brand name for jts HCFC-123
refrigerant, which 15 turgeted as a
replacement for CFC-1 1. SUVA
Chill-LP is Du Pont’s brand name for
its HCFC-124 refrigerant, which is a
paossible replacement for CFC-114.
SUVA Coid-MP and SUVA Trans A/'C
are Du Pont's brand names for irs
HFC-134a refrigerant, which is a
primary alternative for CFC-12,

The table on page 3 provides a
guick overview of these refrigerants.
including chemical formula, boiling
pomnt and calculated acceptable
exposure limit (AEL) information.

INTRODUCTION

For many vears, chlorofluorccarbons
{CFCs) have been used successfully
as refrigerants, CFCs seemed to be
the ideal choice due o their unique
combination of properties; however.
the exceptional stability of these
compounds, coupled with their
chlorine content, has linked them to
the depletion of the earth’s profective
ozone layer.

As a result, many companies,
including Du Pent, are developing
alternative refrigerants (o replace
CFCs. Du Pont’s series of aliermatives,
based on hydrochlorofivorocarbon
{HCFC) and hydrofluorocarbon
{HFLC) componnds, are called
SUVA refrigerants.

Testing has shown that HOFCs
and HFCs exhibit properties and
performance characieristics similar
to CFCs, but with greuatly reduced
environmental impact. They offer
acgepiable toxicity, in-use stability,
noa-flammability and iow photo-
chemical reactivity. And even though
they are not “drop-in” replacements,

HOFC- and HFC-hased refrigerants
resgaiire minimal changes to equipment
when vompared to other, not-in-Kind
apernative products, {For detailed
di=cussioms about retrofitting cyuip-
ment with alternatives, refer

i Du Pont Bulleting H-16449,
H-31751-2 and H-31752)

The Program for Alternitive
Fluarocarbon Toxicity Testing
{(PAFT . g cooperative research
effore sponsored by 13 leading CFC
producers, is currently evaluatng six
of the possible alternative producis:
HEC-134a, HCFC-123, HOFC-141h,
HCFC- 124, HFC-125 and HCFC-225
ca/vh. PAFT integrates past and
present tezieological information to
pertorm a careful risk assessment of
the proposed alternatives.

The PAFT I program for HCFC-
127 s well underway. Results o
dare indicate that there 1s nothing to
preciude its use in general indusirial
arezs, provided that recommended
hygiene and ventilation practices are
observed, However, the data also
snggest that the occupational inhala-
tion exposuare liwit for HCFC-123
will be lower than that for CFC-11

The PAFT U program on HFC-
133a is complete, with the exception
of the chronic study. Al available
resulis show that HFC-134a will be
at least as safe in use as CFC-12}

The PAFT U1 program on HCFC-
[24. begun in late 1989, is expected
to be complered in 1994-1995
Although few results are currently
available. no adverse toxicological
findings have been reported.

Tais brochure answers common
saferv-retated questions, discusses
potenital svimptoms of ovetexposure
and provides first aid and medical
advice for effects of overexposure
that may cecur from improper use
or handiing of SUVA refrigeranis,
Users of the SUVA refrigerants
shouid review the Material Safety
[rata Sheet {MSDS} before using
these products.

FLAMMABILITY

Are SUVA refrigerants Hammalbie?
SUVA refrigeranis are nonflammable
and nonexpiotive. However, mixing
SUVA refrigerants with flammable
gases or liquids canresultina
flammable solution. Therefore,
SUVA refrigerants should never

be mixed with any flammable gas

or ligud.

Alzo, SUVA refrigerants should
not be exposed to open {lames or
electrical heating elements.

SUVA Cold-MP and Trans A/C
are not flamimable at ambient
temperatures and atmospheric
pressure. However, SUVA Cold-MP
and Trans A/C have been shown in
1esis 1o be combustible at pressures
as low as 5.5 psig (at 177°C) when
mixed with atr a1 concentrations of
generally more than 60 volume %
arr. Atlower temperatures, higher
pressures are required for combus-
aibility. SUVA refrigerants shouid
not be mixed with air for leak testing.
Ir: general, they should not be used or
allowed 10 be present with high
concentrations of air above atmos-
pheric pressure.

INHALATION
TOXICITY/GUFFOCATION

Are SUVA refrigerants toxic?
The SUVA refrigerants pose no

acute or chronic hazard when they
are handled in accordance with

Du Pont recommendations and when
exposiures are maintained at or below
recommended exposure limits, such
as the Du Pont Acceptabie Exposure
Limmit (AEL).

What is an AEL?

An AEL. Acceptable Exposure Limit,
15 an airborne exposure limit estab-
lished by Du Pont scientists for
substances to epsure the safe handling
and use of that substance. An AEL
specifies time-weighted average
{TWAYJ airborne concentrations,
usually eight hours, to which neasty

‘Reporis from Montreal Protocei Review
Meetng: 1990, June 27-29: London,




all workers may be repeated!y ex-
pused without adverse effects. In
practice, short-term exposures should
not exceed three times the established
expasure limit for more than a wotal
of 30 nuaates during a workday, pro-
vided that the TWA is not exceeded.
Under no circionstances should
exposures exceed five times the AEL.
If & process displays this varitability in
airborne exposures, efforts should be
made to restore conirol.

What are the symptoms of
exposure above the AEL?
Inhaling high concentrations of
SUVA refrigerant vapor may cause
temporary central nervous sysiem
depression with narcosis. lethargy
and anesthetic effects. Other effects
that may occur include dizziness. a
feeling of intoxication and a loss of
ceordination. Continued breathing
of high concentrations of SUVA
vapors may produce cardiac irregu-
larities (cardiac sensiization),
unconsciousness, and with gross
overexposure, death.

1 vou expericnce anv of the inilial
symptarms, move 10 fresh air and seek
medical atiention.

The chart bolow shows some of
the physicul properties of $LIVA
blend MP series refrigerants, wclud-
ing composition, boiling points and
the calculated exposure limit, which
is based on composition and existing
exposdre Hmits for the individual
COmponents.

What is cardiac sensitization?
1f vapors are inhaled at concentra-
tions well above the AEL, the heart
may become sensitized o adrenaline.
leading to cardiac irvegulariiies and.
possibly, cardiac arrest. The likeli-
hood of these cardiac problems
increases if you are under physical
or emotional siress.

Medical aitention must be given
imnediately If exposed 1o high
concentrations of SUVA refrigerants.
Do rior treat with adrenaline {epi-
nephring} or simvilar drugs. These
drugs may fncrease the risk of cardiac
arrhythmias and cardiac arrest. 1 the

Physical Properties of SUVA? Refrigerants

person is having difficully breaihing,
administer oxygen, I breathing has
stopped, give artificial respiration.
Can inhaling SUVA refrigerant
vapors cause suffocation?

I & {arge release of vapor occurs,
such as from a {arge spill or leak, the
vapars may concentrate near the floor
or low spots and displace the oxygen
available for breathing, causing
suffocation, When a large spill or
lesk occurs, always wear appropriate
respitatory and other personal
protective equipment.

What are Emergency Exposure
Limits?

Emergency Exposure Limits (EELs)
are set for emergency situations, such
as a spill or accidental release of a
chemical. EELs specity brief dura-
tions and concentrations from which
escape is feasible without any irre-
versible effects on health. EELs are
only applicable to emergency situa-
tions where occurrence is expected o
be very rare in the lifetime of an indi-
vidual. and where exposure is brief.

Product Formuia Boiling Point AEL# I-hour EEL**
“C °F ppm {¥/v) ppm (v/v})
SUVA Centri-LP CF.CHCIL, 279 822 10 1,000
SUVA Chill-LP CHCIFCF, -11.0 12.2 500 N7A
SUVA Cold-MP and Trans A/C CH,FCF, -26.5 -18.7 1,000 N/A

*Acceptabie Exposure Limit (refer o page 2},
**Emergency Exposure Limit (refer 1o this page}.



How can | work safely on
systems in enclosed areas?
First, route relief and purge vent
piping outdoors, away from armr
intakes, Second, make certain the
arca is well ventilated, ustng auxiliary
ventilajion if necessary to move
refrigerant vapors. Third, make sure
the area is clear of vapors prior to
beginning work. And finally, install
air monitoring equipment to detect
leaks. (For a complete discussion
about leak detection, refer to Du Pont
Bulletin H-31753. Also, refer to
ASHRAE Standard 15-1989 for
ventilation requirements. )

Is the deliberate inhalation

of SUVA refrigerant vapors
dangerous?

Intentional misuse or deliberate
inhalation of SUVA refrigerants may
cause death without warning. This
practice is extremely dangerous.

Can | smell SUVA refrigerants?
Some SUVA refrigerants have a
slightly sweet odor that can be diffi-
cult to detect. Others, such as SUVA
Centri-LP, have such a faint odor that
they cannot be detected by smell at
levels that are considered safe for
exposure. Therefore, frequent leak
checks and the installation of perma-
nent leak detectors may be necessary
for enclosed areas used by personnel.

SPECIAL REQUIREMENTS

FOR SUVA® Centri-LP

+ Install an air monitor capable of
detecting HCFC-123 in concentra-
tions of 0 ppm to 50 ppm.

+ Install suitable alarms that activate
at, or below, the AEL of 10 ppm
and alert persons inside and
outside of the equipment room that
a leak condition exists.

* Route relief valve discharge
headers and purge units outdoors,
away from all air intakes.

« Install local exhaust to ventilate
the workplace in the event that
the air monitor alarm point is
exceeded.

+ Follow minimuwn standards for
class one refrigeration systems as
required by ASHRAE Standard
15-1989, bui with the addition of
the air monitor mentioned above.
For more information about leak

detection, refer to Du Pont Bulletin

H-31753.

What should | do if a large spill
or leak occurs?

Evacuate everyone until the area has
been ventilated. Use blowers or fans
to circulate the air at floor level. Do
not re-enter the affected area unless
you are equipped with a self-con-
tained breathing apparatus.

Always use an air mask when
entering tanks or other areas where
vapor concentration might exist. Use
the buddy system and a lifeline.
(Refer to the MSDS.)

SKIN AND EYE CONTACT

Is skin or eye contact with
SUVA refrigerants hazardous?
At room temperature, SUVA refriger-
ant vapors have little or no effect on
the skin or eyes. However, SUVA
refrigerants that are liquid at room
temperature tend to dissolve the
skin's protective fat, causing dryness
and irritation, particularly after
prolonged or repeated contact.
Always wear protective clothing
when there is a risk of exposure to
liquid SUV A refrigerants. Where
splashing is possible, always wear
eye protection and a face shield. If
your eyes are splashed, flush them
with plenty of water. (See the MSDS))
In addition, because the AEL for
SUVA Centri-LP is much lower than
that for most other refrigerants, a few
extra precautions should be taken.
For example, when handling SUVA
Centri-LP, use lined butyl gloves to
avoid prolonged skin contact and
chemical splash goggles to avoid eye
contact. Also, provide self-contained
breathing apparatus for use in the
event of a major spill or system

failure. Finally, install air monitoring
equipment (o detect leaks. (Fora
contplete discussion on leak detec-
uon, refer to Du Pont Bulletin
H-31753.)

FROSTBITE

Is frostbite a possible hazard?
In liquid form, low- and medium-
temperature SUVA refrigerants can
freeze skin on contact, causing
frostbite.

Following contact, soak the ex-
posed area in lwkewarn water, nor
cold or hot.

If treatment cannot begin im-
mediately, apply a light coat of a
non-medicated ointment, such as pe-
troleum jelly. If the exposed area is
in a location where the presence of
the ointment would be awkward, such
as on the eye. apply a light bandage.

o alf cases of frostbite, seek
medical attention as soon as possible.

PRESSURE

Can pressure ever catse a

hazard?

Yes. Some of the potential hazards are:

« An overfilled container, vessel or
pipeline whose temperature is
increased. This may make the
container “liquid full” and imme-
diately cause a dangerous increase
in hydrostatic pressure.

Du Pont owns returnable refriger-
ant cylinders and ton tanks. No
containers may be refilled without
Du Pont’s consent. Tanks to be
returned to Do Pont must comply
with Department of Transportation
(DOT) regulations.

= A correctly filled returnable or
disposable cylinder that is heated
above the recommended maximum
temperature of 52°C (125°F) could
result in dangerously high pres-
sures, in excess of the cylinder
design pressure.



= A rewurnable or disposable relrig-
eram cyvlisder connedied o the
discharge side ol refnigeration oy
air conditioning systems. Pressure
maty nereatse beyond the capaeity
of 1he refie! devices, causing the
cyhinder o ruplulrc or shuter.

What are the do’s and don'ts

for handting disposable and

returnable cylinders?

+ Do verify propee hookup,

+ Do open valves slowly,

= Do protect from rusting during
KIOrage.

+ Do verify that the label matches
the color code.

* Daon't tamper with the pressure
relief devices.

+  Don'vdrop. dent or mechanically
abuse containers.

= Don’ruse disposable cylinders as
air 1anks.

+ Don'treuse disposable cyhinders.

o Don'tever joree connections,

» Dan't hedt above 33°C ([ 25°F),

How should | braze or weld
pipes on air conditioning or
reirigeration systems?

+ Make cortin et is adequate
venithation i the are. Provide
apxiliary ventilation if necessary.

+ Evacuale SUVA refrigerant from
the refrigeration et air condition-
ing system, Make sure that
refrigerant is not vented 1o the
workspace.

+  Purge system with nitrozen,

» Leave system open before begin-
ning welding or bruzing. Thix wiil
prevent a dangerous increuse i
the hydrostagic prosswe o the
system and potential refrigerant
decomposition.

DECOMPOSITION

What causes decomposition?
SUVA refrigerums will deconmipose
when exposed to high winperatures
from tlames or electric resistance
heaters. Decomposition may produce
toxic and fmitating compounds. such
as hydrogen chloride and hydrogen
fluoride.

How can [ telf if SUVA
refrigerant has decomposed?
The pungont odors released will
prtitide your nose and theeat. The
irvitating natuee of the fumes released
from decomposition will generally
farce people w0 evacuate the area.
Therefore. it is important 10 pre-
vent decompuosition by following
Pu Pont reconumendations for
handling and use,

Are decompasition products
hazardous?

Yes. the ackdic vapors produced are
dungerous and the area should be
evacuated and ventilated o prevent
expasure to personnel. Anvone ex-
pased o the decomposition products
should be tuken 10 fresh air and given
medical treatment immediately. In
fact. the ireitating nature of the fumes
will generally force people 10 leave
the area well before huzardous etfects
can uegur.

Caution!

*  Never mix SUVA refrigerants with air.
« Never heat cylinders above 52°C (125°F).
»  Never tamper with valves or pressure relief devices,

* Never refill disposable cylinders with anything.

Dfsposabie cylinders should never be refilled or converted for use as

compressed air tanks, Empty cylinders should be venied and discarded.

Reuse of these eylinders can result in a serious hazard because of the
possibility of corrosion and subseguent weakening of the container walls.
The hazard is particularly great when corrosion is caused by water vapor
in the gas or compressed air with which the cylinder is refilled; there may
be no visible evidence of the damage to the cyhnder uniil the walls are
seriously weakened and the cylinder ruptures violently.

The shipruent of refitled disposable cylinders is prohibiied by DOT
regulations.

Albwayvs store disposable cylinders in a dry area. Storage in dampness

can permit rusting to occur, which will weaken the cylinder over a period
of time.




Du Pont Chemicals

Customer Service Center, B-15305
Wilmington, DE 19898
1-800-441.9442

In Delaware: 302-774-2099

Europe

Du Pont de Nemours International S.A.
2 Chemin duPavillon

P.O. Box 50

CH 1218 Le Grane-Baconnex
Geneva, Switzeriand
41-22-717-5111

Canada

Du Pont Canads, Ihe.
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Mississauga. Uniario
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{418} 821-3300

Mexico

Du Pont, §.A. de C.V.
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C.P. 11570 Mexico, D.F.
52-5-250-8000

South America
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P.O. Box 930

North Sydney, NSW, 2080
Ausiralia

61-2-823-6165
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Mitsu Du Pont Fluorochemicals
Company, Lid.

Mitsui Seimei Building

2-3, 1-Chome Ohtemachi
Chiyoda-Ku, Tokyo 100 Japan
81-3-3216-8471

Asia

Pu Pont Taiwan
P.O. Box 81-777
Taipei, Taiwan
886-2-514-44Q0

Du Pont Asia Pacific Limited
P.O. Box TST 98851

Tsim Sha Tsui

Kowloon, Hong Kong
BE2-734-5345

Du Pont Thailand

P.O. Box 2388

Bangkek 10501, Thailand
66-2-238-4361

Du Pont Far East Inc.
C.P.C. Box 5972
Seoul, Korea
82-2-734-3661

[y Pont Singapore Pte, Lid.
1 Maritime Square #07 01
World Trade Centre
Singapore 0408
65-273-2244

Du Pont Far East, Philippines
5th Floor, Solid Bank Building
777 Paseo de Roxas

Makati, Matro Manila
Philippines

63-2-818-3311

Dy Pont Far East Inc.
7A Murray's Gate Road
Alwarpet

Madras, 600 018, India
011-91-44-454-029

Du Pont Far East Inc. — Pakistan
g Khayaban-E-Shaheen

Detence Phase 8

Karachi, Pakistan
011-92-21-833-350

Du Pont Far East Inc.
P.0O. Box 2553/Jki
Jakarta 10001
fnddonesia
011-82-21-511-519
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SHIPPING

PROGEDURES

Overview

This bulletin cutiings the proper procedures for
shipping used refrigerant to Du Pont for reclamation.
Specific guidelines are provided for shipping used
refrigerant 0 recovery tank trucks, ton tanks, haif ton
tanks, oylinders and drums. The shipper {generally
the used refrigerant owner) is responsible for con-
tainer integrity at all imes, as well as preparing and
properly labeting the recovery ton tanks, half ton
tanks, drums or cylinders. The shipper is also
responsible for preparing a proper bill of lading.

To assist the shioper, Du Pont will provide labels;
Department of Transportation {DOT) placards and
tags; a Material Safety Data Sheet (MSDS}; and
an easy-to-use bill of 1ading form.

Choosing a Carrier

Exhibit 1 on page 5 lists, by state, carriers for
transporting recavery fon tanks, half ton tanks, drums
and cylinders. If suitable arrangements cannot be
made with one of the listed carriers in your state, call
Dy Pont Customer Service at

- \:: — 1-800-441-9442 for assistance.
o ey e ‘

it s Recovery tank truck shipments
6 5 a4 u are made by Du Ponl company

trucks that are desighated for
i "Used Refrigerants.”

AR Safety Precautions

1. Use personal safety equip-
ment, siich as side shield glass-
es, gloves, hard hat and safety
shoes, when handling recovery
ton tanks, half ton tanks, drums
or cylinders.

FOR TANK TRUCKS, TONS, HALF TONS, CYLINDERS, AND DRUMS

2. When moving recovery ton tanks, half ton tanks,
drums or cylinders with a forkhfl, follow the manufac-
turer's salety recommendations.

3. Exercise caution when moving recovery containers
because of the waight involved.

Emergency Response

Companies shipping used refrigerant to Du Pont may
use the CHEMTREC 24-hour emergency telephone
number (800-424-9300%. However, if your company is
not a member of the Chemical Manufacturing Asso-
clation {CMA]} in Washington, D.C., this telephone
number must not be used as the DOT required emer-
gency response telephone contact when shipping
other hazardous materials.

Shipping Procedures

Recovery Tank Trucks

1. Verify with the Du Pont driver that the tank truck
valves are not leaking. i a leaking valve is identified,
contact Du Font at 1-800-441-8442 for assistance.

2. Give a completed “Used Refrigerant Identification
Tag” {refer to Exhibit 2 on page 6) to the Du Pont
driver. Du Pont will not accept tank truck shipments of
used refrigerant if this tag is missing or incompiete.

3. Complete the bili of lading according 1o the direc-
tions on page 4.

4. Give three copies of the bill ot lading to the
Du Pont driver; retain one copy for your files.,

5. Retum the MSDS, provided by Bu Pont, 10 the
Du Pont driver,



Recovery Ton Tanks
1. Recovery ton tanks provided by Du Pont will have

a product identification tag at each end of the ton lank;
verify that both product identification tags are in place.

2. Verify the numdber of ton tanks 1o be shipped.

3. Verify that the valves are not leaking by performing
a leak test using soapy water. If a leaking ton tank is
identified, contact Du Pont at 1-800-441-8442 for
assistance. Leaking ton tanks must so! be shipped.

4. if no leaky valves are detected, install the plastic
valve caps. These caps protect the valve threads and
preverd foreign material from sntering the valves.

5. Complete the "Used Refrigerant identification Tag”
{Exhibit 2} found in the protective plastic holder and
attach it to one of the ton tank valves using the plastic
tie. Each ton tank must have this tag. Ton tanks will
not be accepted by Du Pont if this tag is missing or
incomplete.

6. Complete the bill of lading according to the direc-
tions on page 4.

7. Give two copies of the bill of lading to the driver
and retain one copy tor your files.

8. Place one copy of the bill of lading into the protec-
tive plastic holder containing the “Used Refrigerant -
ldentification Tag.”

9. Install the hood cap gver the ton tank valves,
enclosing the "Used Relrgerant ldentification Tag®
and the copy of the bill of lading inside the cap.

10. Give the MSDS, provided by Du Pont, to the driver.

11. Complete the two green DOT classification tags
{refer to Exhibit 3 on page B) provided for each ton
tank, Make sure one tag is attached securely {0 each
end of the ton tank.

NOTE:

The green DOT ciassification tag is not required
for stipments of used R-114.

12. With the driver, verify the number of ton tanks as
they are loaded onto the truck.

13. Verify that the driver propeiy chocks the ton tanks
on the truck so that they do not move during shipment.

Recovery Half Ton Tanks

1. Becovery half ton tanks provided by Du Pont will
have a product identification tag attached to the fifiing
lugg on the collar area of the tank; venly that this prod-
uct identification tag is in place.

2. Verify the number of half ton tanks 1o be shipped.

3. Verify that the valves are not leaking by performing
& leak test using scapy water, It a leaking half ton
tank is identified, contact Du Pont at 1-800-441-9442.
Leaking half ton tanks must not be shipped,

4. It no leaky valves are detected, install the plastic
valve caps. These caps protect the valve threads and
prevent foreign material from entering the vatves.

5. Complete the “Used Refrigerant dentification Tag”
{Exhibit 2) found in the protective plastic holder and
aftach it to the haif ton tank valves using the plastic
tie. Each half ton tank must have this tag. Half ton
tanks will not be accepted by Du Pont if this tag is
missing or incomplete.

6. Complete the bill of lading according 10 the direc-
tions on page 4.

7. Give two copies of the bili of lading to the driver
and retain one copy for your files,

8. Place one copy of the bill of lading into the plastic

protective holder containing the “Used Refrigerant
Identification Tag.”

9. Close the half ton fank lid, enclosing the valves
and the “Used Retrigerant Identification Tag.”

10 Give the MSDS, provided by Du Pont, to the driver.

11. Complete the green DOT dassification tag
{Exhibit 3} provided for each half on tank. Make
sure the tag is atlached securely 10 the lifing lug
on the collar area of the half ton tank.

NOTE:

The green DOT classification tag is not required
for shipments of used R-114.

12. With the driver, verify the number of half ton tanks
as they are loaded onto the truck.



Recovery Drums
1. Verify the number of drums to be shipped.

2. Verity that ali drums have a bung that is properly
installed and securely tightened.

3. Inspect all drums for leaking. If & leaking drum is
identified, contact Du Pont at 1-800-441-9442 for
assistance. Leagking drums must nof be shipped.

4. Verity that each drum has a legible product
identification label. if necessary, completely ramove
any old labels and apply a new product identification
iabel, provided by Du Pont, to the middle one-third
seclion of the drum.

NOTE:

i the recovery drum has been provided by

Du Pont, the upper ohe-third section of the
drum wilf be painted yellow to identity the drum
as a used refrigerant recovery vessel If an old
refrigerant drum is being used, the shipper
should wrap a strip of yellow tape (at least 4 in.
widle) around the upper one-third of the drum to
identify the contents as used refrigerant.

5. Complete a “Used Refrigerant ldentification Tag”
{Exhibit 2) {or each recovery dium. Then, remove the
backing of the supplied plastic envelope to expose
the adhesive side and place the “Used Refngerant
identification Tag” into the envelope. Firmly press the
envelope onio the upper one-third section of each
grum, Make sure that the plastic envelope is closed
{use 1ape if necessary) 0 avoid joss of contents.
Drums will ot be accepted by Du Pontif this tag is
missing or incomplate.

6. Complete the bill of lading according to the direc-
tions on page 4.

7. Giva two copies of the hill of lading to the driver
and retain one copy for your fites.

B. Place one copy of the bill of lading in a plastic
envelope and attach it to one of the drurmns,

9. Give the MSDS, provided by Bu Pont, o the driver.

10, With the driver, verify the number of drums as
thay are loaded onto tha truck.

Recovery Cylinders

1. Recovery cylinders provided by Dy Pont will
have a product identification labet on the shoulder
area of the cylinder: verify that this label is legible.

2. Verity the number of cylinders 10 be shipped.

3. Perform a leak test with soapy water. {f a
leaking cylinder is identified, contact Du Pont at
1-800-441-9442 for agsistance. Leaking cylinders
rhust nof be shipped.

4. Iif no leaky valves are discovered, install the plastic
valve caps. These caps protect the vaive threads and
prevent foreign material from emtering the valves.

5. Install the gold hood cap ovar the cylinder valve,

6. Complets the "Used Refrigerant Identification

Tag" (Exhibit 2) provided with each recovery cylindar.
Then, place the tag in the protective plastic holder
and altach it to the gold hood cap using the plasic tie.
Recovery cylinders will not be accepted by Du Pont

it this tag is missing or incomplete.

7. Complete the green DOT classification tag

{Exhibit 3} provided with each cylinder. Make sure
that the 1ag s attached securely 10 the gold hood cap.

NOTE:

The graen DOT classification tag is not required
for shipmenis of used R-714.

8. Complete the bill of lading agcording to the direc-
tions on page 4.

G. Give two coples of the bill of lading o the driver,
along with the MSDS provided by Du Pont. Retain
one copy of the bill of lading for your files,

10. Place one copy of the bili of lading into one of

the "Used Hefrigerant ldentification Tag” protective
plastic holders.

11. Securely fasten the cvlinders to a paliet for
shipment.

12, With the driver, verity the number of cylinders
as they are loaded onto the truck.



Bill of Lading Preparation

D Pont will provide a bill of lading form for shipment
of used refrigerants. All items on this form should be

filled out by the shipper except those specifically indi-
cated as being filled out by the carrier. The bill of tad-
ing must contain the following information:

A} Campany'name of carrier

B) Date

C) Company name and address of shipper

D} Signature of shipping company's representative
E} Shipping destination:

Du Pont Chemicals
Chambers Works
Building K-29

Route 130 & Plant Street
Deepwater, NJ 08023

F) Identity of refrigerant {11, 12, 22, etc)

G} Type of container {drum, cylinder, ton tank, half
on tank or tank truck)

H} Number of containers being shipped (for tank
fuck, list 1)

I} Gross product weight, in pounds {the gross
- product weight includes the weight of the
containers, axcept tor tank trucks)

J) Appropriate shipping information from Exhibit 4.
Be sure to show the shipping information exactly
as it is presented i Exhibit 4.

K} Placard Use

DOT “Nonflammable Gas” placards are not
required for shipment of used refrigerants 11, 113, 114
or 123 in any container size, since these materials are
not regulated by the DOT, Shipment of the remaining
used rafrigerants listed in Exhibit 4 may or may not
require placards, according to the following guidelines.

For Cylinders and Half Ton Tanks:

if the gross praduct weight is 1,000 lbs (454 kg)
or more, four DOT “Nonflammable Gas” placards
musti be given to the carrier. The driver should
initial the bill of lading.

For Ton Tanks:

Four DOT "Nonflammable Gas” placards must
be given to the carrier. The driver should initial
the bill ot lading.

For Tank Yrucks:

The tank truck will be a Du Pont company truck
designated for used refrigerants. it will have the
appropriate DOT placards.

L} Coenfirmation that placards, if required, were
placed on the truck {(Hefer to K)

The driver must verify that the placards are placed
on the truck and then initial the bill of lading.

M) Filt in "Nonflamemable Gas,” if applicable
N) Same as |

0) Number and weight of pallets (required for drums
and cylinders)

P} Gross shipping weight (the sum of N and (O}

Q) Company name of shipper {same as C)

R} Signature of shipping company’s representative
S} Sameas A

T) Driver's signature

Exhibits 5, 6 and 7 are examples of properily pre-
pared bills of lading for several common used reftig-
erant shipments.



The following is a list of carriers, by state, for ransporting recovery ton “2nks nalf ten tanks, drums and cylinders
te Du Pont. This list is not considered exhaustive, nor should it be consrued as an endorsement of any particular

service or business entity.

Exhibit 1

Carriers for Transporting
Recovery Ton Tanks, Half Ton Tanks, Drums and Cyiinders

STATE

PRIMARY CARRIER

Alabama
Alaska
Arizona
Arkansas
Califomia
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia

idaho

Hlinois

indiana

iowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
MNew Mexico
New York
MNorth Carolina
North Dakota
Ohio
OKlahoma
Oregon
Pennsyivania
Rhode Island
South Caroling
South Dakota
Tennessee
Texas

Ltah

Vaermont
Virginia
Washington
Waest Virginia
Wisconsin
Wyoming

Yellow Freight System Inc.
Viking Freight System, Inc.
Yeliow Freight System Inc.
Yatlow Freight System inc,
Yallow Freight System Inc.
Yellow Freight System Inc.
Red Siar Express Lines
Harold G. Cline iInc.
Praston Tracking Co.
Yeliow Freight System Inc.
Overnile Transportation Co.
Yelow Freight Sysiem Inc.
Yellow Freight System Inc.
Yellow Freight System Inc.
Yellow Freight System Inc.
Yellow Freight System tne.
Yeliow Freight SBystem inc.
Yeilow Freight System inc.
Red Star Express Lines
Praston Trucking Co.

Red Star Express Lines
Yellow Freight Systemn Inc.
Yallow Freight System Inc.
Yellow Freight System Inc.
Yellow Freight System Inc.
Yallow Frelght System inc.
Yellow Freight System Inc.
Yeliow Freight System Inc.
Red Star Express Lines
Harold G. Cline inc.

Yeliow Freight System inc.
Red Star Express Lines
Overnite Transportation Co.
Yeliow Freight System Inc,
Overnite Transportation Co.
Yaliow Freight System Inc.
Yeliow Freight System Inc.
Red Star Express Lines
APA Transport Corp.
Qvemite Transportation Co.
Yailow Fraight System Inc.
Yellow Freight System Inc.
Yellow Freight System Inc.
Yeliow Freight System Inc.
Red Star Express Lines
Overnite Transportation Co.
Yellow Freight System Inc.
Overpite Transportation Co.
Yellow Freight System Inc.
Yellow Freight System Inc.

SECONDARY CARRIER

Gonsolidated Fraeightways

{;onsolidated Freightways
Consolidated Freightways
Consolidated Freightways
Corsolidated Freightways
APA Transport Corp.

Red Star Express Lines
Overnite Transportation Co.
Consolidated Freightways
Yelow Freight System Inc.
Consolidated Freightways
Corsolidated Freightways
Conzolidated Freightways
Consolidated Freightways
Consolidated Freightways
Corzolidated Freightways
Consolidated Freightways
Preston Trucking Co.
Overnite Transportation Co.
AFA Transport Corp.
Consolidated Freightways
Consolidated Freightways
Consolidated Freightways
Consolidated Freightways
Consolidated Freightways
Consolidated Freightways
Consolidated Freightways
APA Transport Corp.

Red Star Express Lines
Consolidated Freightways
ARA Transport Corp.

Carolina Freight Carriers Corp.

Consolidated Freightways
Preston Trucking Co.
Consolidated Freightways
Consolidated Freightways
APA Transport Cormp.

Fed Star Express Lines

Carotina Freight Carriers Corp.

Consolulated Freightways
Consolidated Freighiways
Consolidated Freightways
Consolidated Freightways
APA Transport Corp.
Preston Trucking Co.
Consolidated Freightways
Preston Trucking Co.
Consolidated Freightways

Consolidated Freightways




Exhibit 2. Used Refrigerant Identification Tag

: USED REFRIGERANT
IDENTIFICATION TAG

RECOVERY
CONTAINER #:

DISTRIBUTOR:
QEM:
DATE:

POSSIBLE CONTAMINANTS:
{Whot waxt bauay cpoled? Ex: waler ce or e v niher]

R

Foms oo oo

Exhibit 3. Department of Transportation {(DOT) Classification Tag

PLEASE LEAVE TAG AYTALHED
EMPTY OH Pt

10

- FROM:




Exhibit 4. Shipping Information for Used Refrigerants

TYPE

SHIPPING INFORMATION

Used R-11
{Tank Truck, 5,000 ib [2,268 kg]
or more)

Used R-11 {All other cases)

Used R-12

Usead R-22

Used R-113

Used R-114

Used R-123

Used R-134a

Used R-500

Used R-502

RQ Hazardous Substance, Liguid. N.O.S.

{Contains Trichloroflusromethane)
ORM-E
NA 9188

Not DOT Regulated

Refrigerant Gas, N.O.S,

{Contains Dichlorodifluoromethana)
Nonflammable Gas

UN 1078

Refrigerant Cas, N.OS.
{Contains Chiorodifiuoromethane)
Nonflammable Gas

UN 1078

Not DOT Regulated

Mot DOT Regulated

Not DOT Hegulated

Refrigerant Gas, N.O.S.
{Contains Tetrafluorcethane)
Nonflammable Gas

UN 1078

Refrigerant Gas, N.O.8.

{Contains Halogenated Hydrocarbon R-500)
Nonflammable Gas

UN 1078

Refrigerant Gas, N.O.S.

(Containg Halogenated Hydracarbon R-502)
Nonflammable Gas

UN 1078




Exhibit 5. Example of Completed Bill of Lading for Cylinders

USED REFRIGERANT

FARKRIEA NS

STRAIGHT BILL OF LADING SHORT FORM - ORIGINAL — NOT NEGOTIABLE

CARRIER MAMED BELOW, RECEIVED. subject ta the classifications and lawfully filed tarifs in efiect oo the date of the is5ue 0t this Shinping Order.

XYZ TRV CIKING CO. ®

s/14]9/

DATE:

_©ze /95037 ©

CARRIER:
FROM:
COMPANY AGc co- ©
avoRess __CPO RIVER Rp.
cITY WHMINGTON Osmre_LE

the apropdy desooied boiow. o sopdrent good orde:, ATSEnd Ak G0 5 ahil du L]

: of packages

prsngen), Narked, LopsQned. and deshined a5 ndh-caled helow. wisoh sast Garner ihe wisd carne: besoy under saad nrsughse
e Sonlease A% MEABAY ANY JEr807 OF SODCTAlan It passession of the properly uider 1he CORIFACT: Aarees B Sarty 1S wiup!
phace ol delivary ai sod destinatcn, o Ga 1S ravie, atherwess 10 Gelosnr 10 Anciher caroer an 1Be foule 1o s destoation Ns
mutwally ageeed. a3 1o 8aCH aatviee oF 5 0f any o said grop ety oves all ar any porion ol sa:d route o desinalon sad as to sach
party at any limg irterested m ah or any of sa:d progerty, thal funcy SRviGe 1o b perlonmed hereunder shall De SidiadGl (o 3% the
teems and condilionsg of the Unitorm Domestic Straight Bl of Ladiag sel forta {15 Oftceai. Soulher, Wesiera and Hngis Fregnt
Classhicahions # gliect on the gale hereot, o this 15 a rad 9f a rail-water stopment, or (2} 0 The applicable motor Catngr
classfication o 1ok 2 1his (& & mathr carnes shpment

Shugrypr heretsy cerlfes that ke is tamiliar with all The fasmg ang Sonddons of ¢ Sard Bl of Ladng. includeny those on the
bair® hureo!, sel foedn (o e Classdizanion or tanlf whch governs (he ransperiatan of s shipment and the 4 terms and

congitgns are Berady agrand 19 by 1he STuEner ang suseoted for femsel! and me ascgns

FREIGHT COLLECT~Send Freight 8ills to:
FAMLS. FREIGHT
P00 BOX 8968
WILMINGTON, DE 19899

Bubject lo Sectan ¥ af comians of apphoabie pill ot laging, o thus
stupment 15 10 D2 Jetivergd (D the Consignee withoot FECOUrSE G the
consgnor. the cansigna shall Soiga the lollowing statemend,

The garrier shatl an! make datvery of this shopment wihout payssgnt
o frogh ang 2% olher lawlul Charges

conssonen To:(E) DCUFONT S22

. frheq-Ooe

¥ iBgratuce 0 Sonsgne

# shaiges a6 W be prepad wine
vt Hiams nEce T Do Presac

EMERGENCY CONTACT:
FOR A CHEMICAL EMERGENCY
Spill, Leak, Fire, Exposwre, or Accident

CONTACT D PONY Day of Night By Calling

¢ CHAMBERS WORKKS

! CTEREON " BOILDING K29
RoUTE (320 & PLANT 5T

5 DEEPWATER ,NF 08023
MATERIAL BEING SHIPPED: USED REFRIGERANT ]2 @

EVLIAIDER @

TYPE OF CONTAMNER:

NUMBER OF CONTAINERS: & @

sHipPNG iNFormaTioN: (1)

UN o7&
PLACARDS: Oniy requirad if gross proguect weight 1 1000 L8BS. or more.

DLACABDS OFFERED AIZ-

SHIPPING WEIGHT. (GROSS PRODUCT WEIGHT

CHEMTREC (800} 424-9300 (Toli Free}
Washington D.C. 4837616
Quiside Continental USA [202)483-7616

aross proouct weigHT: {200 (as @

REFRIGERANT GAS, i p. 5.
(CorTaivs prepyt ORO D/

LUOROMET HAALE
NOVFLAMM ABLE GAS )

Driver mtal @ PLACARDED A Jﬁ;‘heck i Yog @ wane oF pLacasn MO FLA MMABLE fed$ @

200

@ A caets . £OE e ea

s ®

(00 =:(®

SHOBS SHIPRING WEIGHT

[300

ws @

Tris o5 lo certity that the above named maferats are properiy classhed, descrbed, packaged, markad anf labefed. and are m proper condition tor raasportaion ancord ng to the acorcable raguislions ol i

Department af Transpottanion

Shipper '456 co-

XYZ 7TROCKING (O

/‘{Z c/M Agern

@
By Sohn Z- Doe ® o
i

SEE REVEARSE FOR R.O.T. EMERGENCY RESPONSE PROCEDURE FOR REFRIGERANT GAS, NOS.



Exhibit 4. Shipping Information for Used Refrigerants

TYPE

SHIPPING INFORMATION

Used MP-39

Used MP-52

Used R-124

Used R-13

Used R-13b1

Used H-14

Used R-23

Used R-116

Used R-503

Refrigerant Gas, N.O.S,

{Contains Chiorodifflucromethane and Dilluoroethane}
Nonflammable Gas

UN 1078

Refrigerant Gas, N.O.S.

{Contains Chiorodiflucromethane and Difluoroethans)
Nonflammable Gas

UN 1078

Retrigerant Gas. N.O.S.

{Contains Chiorotstrafiuoroethane)
Nonffammable Gas

UN 1078

Compressed Gas, NOS.
{Containg Chlorotrifluoromethane)
Nonflarmmable Gas

UN 1958

Compressed Gas. NC.S.
(Contains Bromaotrifluorometnane)
Nonflammable Gas

UN 1856

Cornpressed Gas, N.O.S.
{Containg Tetrafiucromethans)
Nonflammable Gas

UN 1956

Compressed Gas, N.Q.5.
(Contains Triflupromethane)
Nonflammabls Gas

UN 1856

Compressed Gas. NO.S.
{Contains Hexafluoroethane)
Nonflammable Gas

LIN 1956

Compressed Gas, N.O.S.
{Contains Chiorotriffluoromethane and Trifilugromethane)
Nonflammable Gas
UN 1956




Exhibit 6. Example of Completed Bill of Lading for Ton Tanks
USED REFRIGERANT

R M

STRAIGHT BiLL OF LADING SHORT FORM — ORIGINAL - NOT NEGOTIABLE

CAHRIER NAMED BELOW, RECEIVED, subject to the classifications anhd lawfully filed tariftis in efiect on the date of the issue of this Shipping Ordec

canmen. XY Z TRUCKING CO- ®
| /
FROM: e OATE 3, / o / 7/
COMPANY Gc co- ©
ADDRESS ‘OO0 IRIVER Rp.

CITY W/f: MM/G?"ON STATE Df B Zip f‘?ﬁo_.? ©

ihe property desonbed Beiow 3 dpparent 4000 ordér, proepl s molad comentt §od condiion of contents oF gEChdqen FREIGHT COLLECT-Send ?reigm Bills to:
ynkoownt marked conmgned, snd destmed anrthCaled Basaow whoh S0 G [Hhe 308 Ca7 it Deing wsderstend thesug houl FMLS FREIGHTY
g CORICAGT 45 MEINNG 3Ny B O1ESG ©F COrRSTRTon w passebsan ol e prageriy und ¢ e oomitad) agr ees Ig Carty 10 25 uxunl fod 0 ai}x 8364
LIAC e of Bebvary 81 said geslinatan. it oo (45 route. Giberuase 10 detven 10 another carnes on the (oule 0 sa:d destinatbion Ry V!t'lk‘MlNGTQ“ DE 19899
Mgtually agieed, a5 {0 eIch carrer of all o aay ob 516 proporty over 3l o any porian of 3aal TGl to et natien, and as 1o pach *
oasly 31 Any Lene mtaresied in atf ar 3oy of sad proaperty, thit £vary 5ervice o Be peTinimid hereundz? shall be subjest 1o 4l Lhe
terms sag condidions al the Lindoem Gomest Stizght 1l of Lading sel fosth (13 Oficnl Soulhern, Westeor ang Mg Fraght Suinect te Sechon ¥ contbd s ol appheablip f of fadhag, o tus
Clagsdalang o pltect e the Gale bersdl @ s £ 3 rad 5f & rad-watee SMpment o (23 @ the Apphoable molor carner ShEment & 10 be debvgred 1 178 DINBIgRee withOul reCOur i OR e
Liassticaton o¢ tanfl W 195 15 &4 molor Carser sShipmant Cunmgnon Ihe Conbganr SEAIl g e Iplnwng statement,

Shipper heraby Heltes et he s atadar with a# the termss Nt Combhons of e s2.¢ Bl 6f Ladeg including Mosa on the Trg faseier shav Aot make Ge: s ey 6 s shypmant withoul paymanl
Back theracd, st Hrth aa the CashCaten o ! which goeeens 1he {Iaspantalon of g shoment and the 534d terms and of bght And ap othsr jawlul che 143

condihans are hevedy agised (o by e stupper and acoepled for imsell amg fus Fsagns j
Per

0‘& 7-Deoe @
CONSIGNED ro;@ pyﬁoﬁf o3 P isignatre - Lonsgron

CHAMBERS WORKS N
i CEREON " BUILDING K-2F EMERGENCY cam'%c*r:
x FOR A CHEMICAL EMERGENCY
?’ PoVTE (30 & PLANT ST Spifl, Leok, Fire, Exposure, or Accident
° DEEPWATER ,NT ©08023 CONTACT DU FONT Day ar Night By Calling
CHEMTREC (800) 424-9300 {Toll Free)
2 2 Washington DG, 483-7¢156
MATERIAL BEING SHIPPED: USED REFRIGERANT

Outside Continental USA {207} 483-7616

®
, TON TANK
TYPE OF CONTAINER: 2 © aross prooucT weicHT. 3000 (es (D)
®

NUMBER OF CONTAINERS:

REFRIGERANT GAS Mo.s.
(COMTAMS CHLORODIFLUORD METHANE )

NOVFLAMMABLE s
UN 1078

PLACARDS: Only required if gross product weight is 1000 LBS. or more

NONFLAMMa B3 1
PLAGARGS OFFERED: __&mem (Orivey initiai @ Pmcmuen-é!z‘ {Check # Yes) @ NAME OF PLAGARD AMMABLE (745 @

sHIPPING inFoRMATION: (I}

BHIPPING WEIGHT: GROSS PRODUCT WEIGHT 5909 LBS. @
T BALLETS w LB E4 ;BS.@
GROSS SHIPPING WEIGHT: 50‘90 i1BS @

Thug o8 10 certdy hal the above. nared Mmalerals are GrOReny Classitind, CRLLNDeY, SACRARd, Marked 20 [AbeiSs and are o proper ConMEGH tOr [TANSPOTIELan ACLETrs 13 the asoicatie reguiabana of the

s;sppe: A& ¢ co- XYZ2 TKROCKIMG (O

@
By Jofn Z- Do @ re A Sores maar
F 4

10

SEE REVERSE FOR D.O.T. EMERGENCY RESPONSE PROCEDURE FOR REFRIGERANT GAS, N.O.S,

@



Fxhibit 7. Example of Completed Bill of Lading for Drums
USED REFRIGERANT

HoBAGETT

STRAIGHT BILL OF LADING SHORT FORM — ORIGINAL — NOT NEGOTIABLE

CABRIER NAMED BELOW, RECEWED. subject to the classifications and {awfully fHied tarifs in etect on the date of the issue of this Bhipping Order.

XYZ TRU CKING €. ®

CARRIER:

/
FROM: Apc DATE: shial
COMPANY co-
aooRess PO RIVER Rp.

the properly descrbed below 0 apparent good ofoer, BxGEP! 33 Goled GONEAIS 488 CoDBRen O coMents B pachages [ FREIGHT COLLECT~Send Freight Bills to:

uningwn), marked, CoMEgnEd, 308 FESINEE A8 INGIEAtEd Delow, whieh S50 CR001e7 BhR WOI0 £ a7 e T undes St 10 Gyt EMLS FREIGHT

g COn{rat BT MEgnnay ANy ORFSUN O LOPROIEICH o8 possRsRIen OF 188 Droperty undar the Goolraclt agrees 1o Cary (o 4s usea! P 0 sex 898&

placs o dehvery 3t sad Zeatination, 4 on ds reule, othersann (o deivrer S0 3oother Carrmr 0N the Moule 1 Sad destnahon 1. \G}iﬁiﬁfNﬁTOﬂ BE 19892
.

MEually Agrass, as 1o exct Carred of ail or any nf 5aid propetty aver ko any portitn of S8 100ty 10 GoShnALBLN 2 At 2ach
earty at aey lime imteresiad i 3 o7 aay ol said prooery 1531 8very service 10 be performed hareundes: shall be subjed! e all the -
terms sng condpns of 1he Undorm [mastic Straignt BE of Lating seilorth {15 in Gilamat, Sovinern, Wesiere ant #hnoag Fredgi Sume ot Secten 7 of condihone of atr caome Gl of Raging of thes
Ciassiications i aflect on the Sate hersof, o 1his 53 a cad or & rai-water stopment, or 121 n the FOPICESlE Moo Sarner sPteTt 4 10 by delversnd 0 the Cons{Uae wUNDet rechurse on e
eiassifislan or 1374 5 this §s 3 molar garer shipmeat ITome condigned dhatt Sgn N L De Bg stEldment

Stugpar hergy certies 1hat bhe 5 famizr wid i st the lzrms and condiions of the sad B4 of L ading. snciuding Hise o8 ibe rrigr shail pot maks getivery of ©7 5 40 Bt withoul pawnenl
e 17 ang & alhgy lawlsd rhar;!zs

Back theraal set (orh o the SIGsSARkon & tand) whigh goveras the irgaspoartason ol 1y sShomars, and the sxid terms ang

£OnAIGRS 378 hergly agroad (G by the shipper aad accepied for Bansel! ang tus assigns % ‘? 0
it dl )

CONSIGNED TOI@ pé‘}jpgﬂf fd (Signeture ol Cons 320
CHAMBERS WORKS o Stam nere. 7o B4 Spna

CYEREON Y BUILDING K29 EMERGENCY CONTACT:
{?OUTE {30 & ;?&W{M- 7 ) Fo.ﬂ. A 9H$M!C§L ﬁﬂERGEHC'!T

Spill, Leak, Fire, Exposure, or Acgident
DOEEPWATER , T 08023 CONTACT DU PONT Day or Night By Catling
CHEMTREC (800)424-5300 {Toll Freel

7 / @ Washington D.C. 4837616

Gutside Continental USA {202)483-7616

Tt IR

MATERIAL BEING SHIPPED: USED REFRIGERANT
DR UM ® 70
6{ GROSS PRODUCT WEIGHT: 2 e o z o LBS. ®

®

or o7 REGULATED

TYPE OF CONTAINER:

NUMHER OF CONTAINERS:

SHIPPING INFORMATION: @

PLACARDS; Only required it grass product waight is 1008 LBS or more ,(/O;r "F{’g@ lf‘{ﬁEEf:)

. {Check it Yes @ MAWNE OF 2L LCARD ®

SMIPPING WEIGHT: GROSS PRODUGT WEIGHT zz i B8 @

m_{_murz?s 2100 o 100 (a3 @
2300

GROSS SHEPPING WEIGHT LBS e

PLACARGS OFFERED || o e {Driver futal) ® PLACARDED

Thog i3 10 Csrpty thal e aDnve aamed mgtenals sre oroperiy Classihed, desonbsd, packsged marknd 50 iabeled aog are Mnroper TpvBmg s * 0 WANSOOYALON ECCording 1 1hE dopd § g reguAshons of e

smer 4B Co. @ XYZ TROCKING CO. . ®
By /oﬁ 4 (5767‘6 ® Pe /{go/M @

SEE REVERSE FOR D.O.T. EMERGENCY RESPONSE PROCEDURE FOR REFRIGERANT GAS, N.O.S.
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AUTHORIZED
DISTRIBUTOR
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REFAGERANTS

SUVA

ALTERNATIVE PEFIGERANYS

The information contained herein is based on techni-
cal data and fests which we believe to be reliable and
is intended tor use by persons having technical skill,
at their own discretion and risk. 8inge conditions of
use are pulside of Du Pont's control, we can assume
no liability for results obtained or damages incurred
through the application of the data presented.

Bu Pont Fluorochemicals
Customer Service Center, B-15305
Wilmington, DE 19898
800-441-9442
302-774-2099

Printed o LE5A
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VOLVO

RETROFITTING FOR CUSTOMER SATISFACTION

Presented at the SAE-congress in Detreit, March 1 1993

Dy Par Henriksson Hans Ferngvis
OV et a D e g s e b CiUll CLeRS mxx}rat:ory

Producté&Process Engineering
Volvo Car Corp. Gothenburg Sweden

ph (46)-31-591736 ph (46} ~31~594146
faw (46} ~31-595220 fax {46} -31~596300

ABSTRACT

Due to legislation, the CFC:s will soon be out of production.
Ona of the CFC:s (Ri12] are commonly used in the automotive
A/C-systems. For nev cars, all manufacturers have now or are
in the progess of changing the refrigerant to Rl34a.

For service of older cars, the AC-system has to bhe retrofitted
to an alternative refrlgerant Here, the preferrable choice
is Ri34a, which is also Volvos decision.

However, Rl134a needs & new lubricant, since it is not miscible
with mineral ©il. Out of the two alternatives PAG oll or ester
0il, Volve has decided to clhioose ester oil. There are two impor-
tant reasons for this choise. We have not, nor do we expect to
get:, satisfying durability/reliability in our R12 wobble-plate
compressors if nszng PAG-0ils. The other reason is material

compatibility wlth ECO (epichlorchydrine), This rubber material
swells heavily in PAG, and finally dissolves.

One okjective has been to prove that residual amounts of R12
minaral nil, doses not cffeot durability afller relruflic, nor
that it affects AC-performance too much, By performing various
tests at Volvo, we have proven we have solved these problems,
without having to clman-flush the AC-systen.

The Volve decision is therefore to choose R134a as retrefit
refrigerant, ester oil as lubricant and that we will not have
clean-flushing in our retrofit procedure/instructions. At the
end, this will mean a very inexpensive, hut vet reliakle
retrﬁfit o the Volve customer.

De geﬂdlhg on different models and age, the Volve ratro-kits
i1l be avaliable at different times during 1993, and we will
have the first kits available fo this coming AC-season.
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 Experience of Retrofitting Automotive
s Air-Conditioning from CFC12 to HFC134a

A. M. Smith, M. C. Beggs, and B, D. Grei¢
Castral intarmationa

ABSTRACT

A methad of  reediing aulumativy
air-condittionfug systems fram CPCIZ w T has
Baen developed.

‘This method only reguires the use of convoidnal
refrigerant recovery and rocyele mochines ik ofices a
cost  effective method of setiofittiog & mbge  of
aomotive air-conditioning systems o HEC [y,

INTRODUCTION

Unidd recently muny vobicly manulactirers showed
littde fnterest I retrofitiing avtumative gicacondimioning
systems,  This was In conuust w0 many  udusteal
concems, who have bheen oy out eials on
retrofiiting from RIZ 10 R13da fir a sumber of yews.
Castrol (rst beeame tavolved in light indusirist rerofits
in September 1990 [Rel 1] [oweser, by fanuwey 1990
two RIZ2 automotive air-comndiioning syslems were
runping on R133a using first genorauon Polyatkalyng
Hycol (PAGY lubricants. These PAL fulwicas were
discontinued in mid 1900 0 Hreonr of the more robust
notyol ester based products,

LUBRICANT SPECIFICATION FOR RETRGEITTING

The vigeosity grade pued oy aomolive reuodiiting.,
and Initial 11 of compressers, s a Tully fosmulated
polyal ester based lubrieant, lecmatic SWIT0 aad s one
of a range from ISCY 1Y o IS0 3500 AU of Uwese
peoducts are formulated uxing ¢ lowe breat ashifoss
additive package. Automodive ab-cosiditionisy demamds
gond lubricant/refrigerant mixedhility charmetorstios

coupied with good theroal and hydrolptic stability, in
additiog 1 good lubricating properdes in the abseace of
chlarine from the R1Z, Elastomer compatibility is also
an imspariant issue,

MISCIBILITY - Good miscibiliy charscteristics
are nécessury [oe aulomotive applications o ensure that
the lubricant is rapidly moved around the refrigeration
cieemt,  Teemate SWHXY bax a similar miscibility
charpcteristic with R134a to that of mineral oil and B12,
Therefore it can he expected thal convenuonal RI12
systems woold function correctly on R134a and Teematice
SWI04, Many PAG lubdeanis Dave signilicantly
difforent miecibilily charactartatics which may affect
Llubricint transport around the refrigeration gircuit,

Table L
UCST [LOSTO |

jeemalic »100°C  1<-50°C
SWIO0A 12
Teematic >1000C 1A
SWI0O/R13d
Typical Minceal >100°C 1-24°Cat
Ol 12

@ Upper Critical Solution Temperature

L ewer Crhleal Solution Temperatitre - the temperature
at which the lutwicanl begins {0 separawe froin the
cefrigerin

Y 1S valne gocurs af 5% tcemarie SWHOO0 in BR134u
{w/ur),
HThis is the Flee Point az fn ANSISE- 1983



FROM GUTO MECHAHICOL TEET

v
The values given above for UOST indicnte tha U
refrigeorantgbricant  mixture  remmms o pue pliase
mixture up 10 at least 100°C which represents the highest
tenperntures  commonly  found  in avlomolive
alr-condldoning ystoms,

Any mineral ol contuminnsion m the  esier
lubricant tends to increase the LOST,  Therefore it s
desireable for the neat ester o have 0 low LUST which
then allows it o tolerate a large amownt of mineal od
contaumination In rewrofi applications. The formation of
tloc in mineral ol when mixed with R12 15 & resolt of
e wany compononis deopping et of the minern! oill
The formation of floc Lt & working system would wod 1o
reduce luhricant Now aroud e system,

AL 20% mineral oil it Loomatic SWOI00 2 fwo
phase mixwre occurs i mixed it the nio two pars
Ri3da o onge part lohncal AL gera 2O thas jnistose
consists of 95% heavy phase. This phase vontaiax 9T,
of att the R134a, 00% of alt the feemntic SW mud 313% of
alt the mineral oif presont w 1he system,
wean that at 2ero "C up o 7% mineral off witl remadn
miscitle i lquid RI134a. Any additionat mineral o
woyld tend w Hoal on ihe Hguid sethce, however given
(he turbutence present in a read application this would
nod happen. The mingeal oil wovhl e carrled around the
systemn unaffected by the R13dx,

Thes wanided

THERMAL STARILITY - Fhe thoemal atuhility
of the lubricanUrelvigerant mixiee I8 paticobarly
importang in an automotive aif-conditioning systein (ue
o the elevated tomptratores i e systam compoienis
are exposed to. Generally the refrigeration cirouit witl
be manufactured from 1 vadely of matcrials including
copper, steel andt aluminium. One of the main concems
with retrofitting was o prevent eoppzr platheg oo stecl

components. This hag been prevenied by the widition of

additives designed o pussivate the copper surlaces i
the system.

A tyniond wtability e the ANMBAL 07 motuad,
can  be wsed W assess  the sudifily  of  the
iﬁ}[}t‘!&;}t!{.i}it}u’lgt’-li!!!i FEREX FRIEC], PRI [URL BN L 000 Lk m
175°C for 14 days i the prosence of metal coupens o
simulate the working environment.  See Table I [y
resylts,

Lable 2

Refrige {Copper | Kt Alwninlum

ruitl
feetnaife Ri2 Dighy Brigld Clean
SWI
{rematic Ridda [ Bright Brig o Cleasi
SW106
SW160 + Ritda | Urigtd brags Crean
20% EGN

s
N
[
g
i
ol
i
[
+3
0
f

930292

The clean and bright appearnce of all the menl
coupons indicaies thal there iS no ¢hemical reaction
occurring between the lubricant/relrigerant mixture and
the maral coupons,

HYDROLYTIC STABHLITY - Hydrolytie stability
refers 10 the lobricant/eefrigorant mixiure’s tolerance 10

molstgre  contamination  when  subjected to high
temperaures.  If & produet is nol hydrolvtically stable

chemical reactions may occur that would be harmful o

syasloin wunuprancid,

The ASHIAL Y7 o6t procedurs was modilied, by
defibersicly  introducing moisture into the tubes (o
provide an indicaton of hydrotytic stabitity, The resuls
of these lests are given in Table 3 helow,

Tuble 3
Lehpivund ] Refeiges | Waker Copper Hioel Adumsiad
L (ppm) am
Feeiatic HIRN a0 Bright Brighe Claan
SW 1344
g 1 =y e
Tewtiatfe HEC 1,064 Belght | Copper | Clean
WGy ti4a Piating
%)
[twve HEn I, Gright § Copper | Closs
Suck {ne 1340 Plaling
aelditives) {75%)
teomutie | €112 100 Bright Briglt Clesn
AV I

The shove results show that the fully Tonnutated
leemage SWIN0 wifl  wlerate 300ppm molswre
contnination with both HFC134a and CrCi2,  The
cifectivengss of e hydrotytie stabiliser Is Indicated by
comparison of the performance of the base stock only
figure of 75% copper plining, and the bright appexmuce
ot thrs steel eoupon wheb tesiel with lcematc SWI00,

A addieeed et wasd 2 desonniieates the
eirecdveness of the hydrotytic stbiliser was the Turbing
Chxidation Stabltiny Test (TOST) as in DIN 51587, This
test I8 very savers far o refrigeradon lubricant since it
was destgned w assess the oxidative stability of steam
terbine lubricants, A 16% water/oil emulsion was beated
o 95°C wnd bebbled with oxygen at the mee of 56
co/minute.  After 300 hours the acidity was measyred sl
LESmyg KOHgm for the Teematic SWI0D product. This
compared with 4 resolt of (60mg KOM/g obained fos
the polyol ester Dase stogk. The saidity of the blended
priadugl when new is 0 Smy KO/,

LUBRICATING PROPERTIBES OF ICEMATIC
SW 100 - Popubar meethods Cor asgessmant of anti wear
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performance of refrigeration hbvieants are the iodificd
ASTM D2670-88 and DA233-R6 peocedures using the
Falex Pin and Vee Dlock muiching.  Modilications
include n device to bubble refrigerant gas theough
test lubricant before and duviog text, and seleciion ol
fond fo suit application. Tahle 4 shows the steelstec!
wewr and seizure st resulis e 4 typlead minend
cil/R12 and Teematc SWIOD wih R12 and RI4x,
Resolts are alyo given without relrigerant for hoth
tubricants.

i)

Woue {upl ! Nelawre P
15 pdnstes @ i {HhsY
#00Lhg otleni B
Minecal D Only | Sebstire oaminy 40
Lefore 15
e
Minseat O Plug 133 50
kKiz )
feemalio SW QG HE TRO
only
feenttic SWI00 192 1730
Flus R12
feematic SW 00 4.8 Ry
Prys R Me 7 <O

The result presented in Table 4 show thud the anuerad oil
slone i & relatively poor lubrican!, bul e wlusion of
R1Z improves the siwation.  The leematic SW 100
howover is a relatively good liwicant alone amd Qs
performance is compromized by the inclesion of R13du
The fact that the seizued load iscrsases for leemuiv SW
100 when mixed with R13a s probably duc 0 4
combination of faclars including  the teduction i
viscosity and the inercascd conliap effect achieved by
bubbling R134a through the wose hath,

ELASTOMER  COMPATIBILITY - pur
automotive  air-eonditioning  systns elasfonwer

compatibility is particufarly  impodtast due 0 the
presence of flexible hoses, shalt sents and O-ring sealds,
Mauy compatibiiity fests huve been eonducted using
clastomer samples supplicd by varioux  cotopongit
manufacturers.  These tests have shown Teematic SW
100 and R13da o be compatible with HNDBR, NOK,
Neoprene and Nylon, Viton and SBR huve been showst
10 be unsvitable for use with leematic SW 100
R13da.  In the coorse of dese compatshility tosts it
beeame apparent that within generic chsionier groupings
sigaificant variation occurs between sapplions. 1L i
therefoce essentinl that each souree of clastmer is st
wih the lobricaudfrefrigenm!  mixlore W cosurg
campatability.

s

ADVANTAGES OF ICEMATIC  Sw
POLY-ALKYLENU GLYCULS

QVER

HYGROSCOPICITY - lcemalic SW has a moistyre
saturation value of 1100ppin compared wlth In excess of
10000 ppn for many FAG products, From wis point of
view Jemngtic SW is imech more vgec {riendly, since the
only handling precactions accessiry 10 avoid excessive
malsivre contauninalion are (hose nommally assoaciacd
with correnl good practice. Moderate levels of moisiure
cantamination, up o around 600 ppm, can be wicraed iIn
i working system due (o the action of the addidve
packupe which lircludes a hydrulytic stubiliser,

CPC COMPATIBILITY - leemade  SW is
compatible with both CFCH2 and HPCI34a, This means
that it {3 an ideal retrofit tubricant espocially considering
levels of 300 1o 400 ppn resideal ehlorine  are common
w o rewafitted  avlomative  atr-conditioning  systems,
PALHS are not wlerant o sueh fevels of chilorine,

flter 21 Recently doveloned highty modified PAG'S thm
s mure wlerant are very expensive,

MISCIBILITY WITH MINERAL OILS - [cematic
SW is miscible with mvineral 0il over the ¢ntire range
from zero (0 100% mineral ol (in {c¢matic SW 00},
whereas muny PAGs exhibit fittle or no snisclbility with
minel 018,

PLELD TRIAL EXPERIENCE

Agtonotive  aic-convitioning systems were first
usedd by (astrol Technology Conwre whth Ri3da in
langaey 1990, Three company owned vehicles were
fied with uler market air-conditioning volis which
were  specificully  chosen 0 include  threee different
compressor types, nuncly Sanden S 508, Dieset Kiki
PIKS (YorkY and Seiko Seiki 85170, All used stamdard
ofl the shell® RI2 components.

The lubricants usgd were first generadon PAGH
which were not chlorine wlerant.  The tlals were
designesd 10 temonstrate, what many believed 10 be
impossihle o 1990 [Rer 3], at a conventional RI2
syslem coutd be operated satisfactorlly on R134n, No
sttemal was made (o mgasute system perfonnasee other
than subjectively by e individun! delvers,

The systens performed as expected when uew and
only  time would el i this  siuadon  condnued,
Untortunawly one vehicle survived ouly one week, This
wax 1 Ford Granada fined with the Yurk Diesel Kiki
sysiem, which was coushed by a large tree falling on tie
vithicle diring the starms over Southern Bugland on 25th
fanvary 19901 Fortunmely both ather vehlcles were
winkunaged.
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The only problem experienced with the Rower X20
{Sciko Sei'kj S8170  compressur) was  due 10
under-condensing when siationary,  This problem wag
due to an undersize condenser being fived due (o Tack of
space,  From previous experience cven RI2 gyswms
suffered from this problem,

The eompressor shaft seat failed afler four imonthy
operation (176 compressor suneing hours).  The
opportunity was aken (o strip this compressor and
inspect for wear. The compounenta showed wowr
consistent with nonmnat operaton and e 1080 was
re-started wilh a new campressor of e swne type. The
faited Q-ring had swollen o such a degree tar i had
been extruded between 1he shaft wind e seal housiay
leading to eventual failure, The O-ritg material was
wWeutdcd a1y Getog stmllar 16 Voon A and tie swething
was attribuled Lo the incompatibifily bubween Vi i
R134a, This vehicle way eveuhmily ro-fitled with the
second generatdon ester bused lubcicand, leamalic SW,
After & towal of 710 hours operation (97000 kmd, lall on
PAG and half on fcematic SW , the compressor proved
to be in excelient condition with wow and fcguer
deposits consistant with normal operation,

The third vehicie was s Vauxhati Carllon using a
Sanden SDSOR. This vehicke was retrelitted 1o Jeematic
SWI00 alter 360 compressar nmping dours {73000 k)
ont PAG and wilf continue {esting for a terthor fwo vesrm.

DEVELOPMENT OF THE RETRO-PIT PROCEDURIE

Rewolitdag o R was no serioosdy considered
by (he automotve industry vl well it P91, {Rer' &)
Castrol had carried out n gumber of light jndustrial
oo lils i fade TG00 and cardy B [Raf 1) Thone
systems were lypivadly beer celbr cooling and bulk milk
refrigesation systemns, Tl procedure wsed  eeguired
repesied ol changes Floshes) of thie icemtic W whils
running an R12 o remove the bulk of the minesal obl
from Ow system.  This psocess was clarty ot
accupmh!a for agromotive retrotite, deariny v mind e

nv t ifllnnc af wohdetag Hlabu b erhmimy motatieriog i
Aexl five to'len yeury,

The first vehicle reolhis were carned ol on o brond
cross-section o syslenn (ypos i many  worldwide
locations. Thwe medod used o convert the sysicms wis
generally based on campressor removal (utlowed by
flushing the system with liquict R12. This process resuly
tn very low levels of residual mineral oil in (he
converted system, but s tune ¢onsupenng. Avother
method used followed e procedure of aepented ol
changes whilst operating on R12, However, tins method
required e compressor (0 be removed from the vehlele
three or four dmes to dredn and ee-fliC with Tubricant

A IR L I PLI ™ En R L S N 1 L RS I e
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ueeidenially discharging RI12 1o the aunosphere (hig
method was also very time consuming.

I eacly 1992 2 retrofil was carried owt without
wmoving he comprexssor, or any other component from
the velicle system.  This process involved using a
convemlonal recovery-recycle rig 1o remove the Ri2
fram o previousiy wiarmed system. The act of recovering
the RI2 guickly fromn a hot system resulis in a porlion of
the minerat oi! being removed from the system.  The
system was then recharged with the recyeled RI2 and
operied again for a short period. The RIZ was again
recovered and recycled by the recovery maching, At the
end of each recovery vycle the mineral oil wiag drained
frivy the recovery machine and saved.  The above
procedure was repeated, with (he exeeption nf minning
the sysieim, another two or three times patil imost of the
mingral il had heen secoversd,  The effectivencss of
this procedure o recovering mineral oif depends largely
o the system configuratiop and  on the recovery
machine ysed,

A {ull charge of Icematic SW 100 was then drawn
o the systern through the LP port by applying a slight
vitctnn to the HP por, After applying a vacuunn the
system was charged with R134a using o charge weight of
Y% of that recomnmended for R12

In excess of 50 vehicles have naw been reolited
gsing e of the above mentioned procedures, All have
leen in operation Groughour 1992 and no fallure has
occured, despite mineral oil fevels of 25% in feematie
SWobeitg measured.  Many drivers aclaally report an
improvetuent i system perforimnance whilst on open
roads.  Performance at idle is poor compared with R12,
passibly due to the Hmited abity of the R12' vundonses
1 comdense tie K134, which has a highdr iatent heat
than R12,

CASTROL AUTOMOTIVE RETROFIT PROCEDURE

The program of wnrk Jcccrsbed sibovc has led tc

£

i;}'{mwuﬁ:’wlficiz i the ahsolute Ininimum of work
required Lo roolit an existing R12 systent 1o Ri3a,
Many manefactorers und operators may wish 10 increase
the tevel of inineral oil recovery by careying out further
wOrk, byt the mediod as detailed in sttachment 1 and
figure 1 has heen shown to perfonn satisfactorily.

CONCLUSHONS

The auttanptive indusiey has now started o give
serigus thought @ revofiging.  Estmates of the total
nenber of vehictes likely to require retrofitting vary
wzda:y bul it w:il ::x.zmm«y be many tens of znﬂmns

semarba by L LI R - amray ™ &
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nre gilikely to be suitable for use as sotvoltt lubriculs.
Thizs  aspect  should  he  coosidered by wvebivle
manufacturers stnce B will {uereass the sumber of air
condbdoner lubricants that must be hwold i stock, This in
wm will lead to érrors in fubricon sekection during
service with consequent costly syswir {ailures,

Although other partics have proposetd highly
metified PAG's for both initial (i) aod voteelty, Casteol
consider that the Icematic SW orange of fubricanls ofler
the best option at lower ¢ost (o the autmative indusiry,
The Cagro! retrofit procedure has hoen developed on the
assumption that the indosty neods a fast and  oost
effective method (o retrofil vehicle syslome,
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ATTACHMENT

CASTROL AUTOMOTIVE ATR-CONDITIONING

L]

RETROFIT PROCEDLURE

Do not aperate the system once more than half
of the originad lybricant volume has bees
recovered athenwvise serious compressor damage
may resuls,

Appllication: The Castro) reteodit pracedue s 4. Following the final recovery of R12 from the
desipned o ennble an aurinative systeny the nlee/drier should be replaced with &
gir-comdifioning  syslems 10 be unit suitabie for use with R13a. In systems
cotverted frimn RI12 1o Ri34% in employing orifice whes it may be worthwhlile
the minimum e, The cost s replacing the tobe with one sliphdy smaller,
alse kept woos miniiam by the cheek s with system manufaensrer,
wse of conventiongl redriperang
handfiog  cquipmens. ‘Thix A The syston Iy now ready for the charge of
procedure stiould only be gurried Castrol leemadic SW X} 1o be added. This can
aul by {raincd retrigeration filters ne achicved by deawing 4 vacuoam on the HP
following norinsl safety pord and pouring the ¢omeel volume of lubricant
preCUEOn, ity the LT port via a suitable adnptor.  The

Note: Any conventions i volotie of lubricant added should be as per the
airscondiloning sysiom sy he system mnanuiacigress eecommendation with no
eanvened  asing  this proceduse allowanee for sny lobricanl remaiting n the
provided the shaly seal vugerial ix Systein.
campaiibie with 11§ 3da,

6. Apply x vacuum in the normyd way via the HP

l. Operate vagine and aic-conditionite 1 warm up nort 1o ensure that e Teemnatic SW 100 s not

and check hat the sysien 12 Fiaclioning removed from the systent.
corvectly.
7. The sysiem is sow ready for chasging with

2. Connert RI2 recovery g o vehicie und R134a. The charge weight should be that used

recover RIZ from sysaaein an geigk [y s possibly, o 112 unless experience ur other informstion
This procesy ressits in <o miaedal oil being indictes a sightly Iower charge weight, Nis
carried out of the system sl into the recovery not dienmanon for Ki3da retrofitted systems (o
rig. Separate this oil from the gas. saving the have some bubbles visibe in the sight-giass
ofl in an cmpty contaioer o enable an cstimaie even when {ully charged.
to be mude of ihe frmd volume of til ogovered.

K, Ogpernte the systen checking for leaks and

3, Rewlurpe  the  vebicle  system with e comreed sysiem opersdian, Some systems end w

recovered RI2, operte the system again for o give slightly tower siationary peelormance when
short pericd s recover Lie cobrigenad agaisn, operting on Ri13da, i his is suspected carty
Different {ostulations muy reguire o slightiy aul & ecad test.

different approach wuch o recovering the R12

through the LI port rither than the HE port, q, Alach suitable warning labels o the service

Repear the recovery angd recluwge progess undil
B0 w 0% of die orlgingd (00 o tubricans ix
recovered,

ports 10 indicate that the system has been
retrofined (o 11344 using Castrod fcematic SW
100,



Conventional ASC
System Charged with
CFC12

END I

Air conditioning
system retrofitied 10
ozone benign
relrigerant

AGURE1
CASTROL AUTOMOTIVE AIR-CONDITIONING RETROFIT PROCEDURE

Separate mincral oil  trom
recovered CFC 12

Operale sysiem to chedk

. Recover CFC 12 using
operation and wann up =

conventional recovery
machine

If oil recovered B
>50% system [l

Measure  quantity of
mineral oil recoverad

Recharge system with
CrC 12

If <@0% syslem fill

I >80 system Ol

ﬁf oil recovered <50%
system hill

ﬂuach warting
labels 10 service
ports (0 show that
sysiem has  been
retrofitted

Check  syswem
operation  and
leak check

Replace (lierfdoier and
charge with [cematic
SW 100

Apply vacuum,
charge with HFC
134a
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VEHICLE DATA SHEET

it 8liefoz DU POHT TEST VOUICLE MO

HMANF WIEL TLc «57!’9 ADDRESS : Sltade  Alasa

CITY: STATE: Z1P CODE:

PHONE NO: MILERGE: 4292237 '

YEAR: HAKE : TYPE OR MODEL: carsoens SO sfé * 23906
LICENSE HO: wed op28 STATE: V.I.N.;

WORK PERFORMED BY: SIN soon FATY

PERFORMANCE TEST BEFORE RETROFIT:

. WARM ENGINE TO NORMAL OPERATING TEMPERATURE
COMTROL ENGINE SPEED AT ABOUT 2,000 RPH
. SET A/C CONTROL TO NORMAL
. CLOSE VEHICLE DOORS AND WIKOOWS
. SET A/C FAN ON HIGH {TEST "A")}. LET SYSTEM STABILIZE FOR 10 MINUTES
- VERIFY THAT ELECTRIC COOLING FAN AND CGNDEKSER FANS ARE OPERATING
(IF APPLICABLE}

. MEASURE AND RECORO ITEMS 1 THRU 5 UNDER TEST "A”

A B
19.8% 20-S"C | j.  AMBIENT TEMPERATURE
%07, W17 | 2. RELATIVE HUMIDITY
T-2°C 6.27. 3. AIR TEMPERATURE AT A/C DUCT
26 psi 20p51 | 4. COMPRESSOR SUCTION PRESSURE
) 250 gsi 280pst | 5 COMPRESSOR DISCHARGE PRESSURE

» FOLLOWING COMPLETION OF TEST "A", SWITCH A/C FAN TO LOW SPEED AND LET
SYSTEM STABILIZE FOR 10 MINUTES. T

. MEASURE AND RECORD ITEMS | THRU 5 WITH A/C FAN ON LOW (TEST "8")
. _L{__Lgm TEST A/C SYSTEM
. COMMENTS: &7'}(,:7&/{ CFAZAA T A v

(OVER}



&.1

. RECOVER REFRIGERANT, AND SAMPLE AS DIRECTED

- REMUACE THE FOLLOWING AS INSTRUCTED:

ACCUMULATOR THERMAL EXPANSION VALVE {TxV)
L RECEIVER/DRYER OTHER
¢ ORIFICE TUBE SCHRAEDER VALVES & CAPS !
. EVACUATE UNIT : ‘

. ADD LUBRICANT (SEE PROCEDURE)

. CHARGE WITH (CIRCLE ONE}: { SUVA® MP-52 R-12 HEC-134a
RETROFIT

(PERFORM AFTER REPLACEMENT OF NEW PARTS AND REFRIGERANT)

FINAL PERFORMANCE

. WARM ENGINE TO NORMAL OPERATING TEMPERATURE
«  CONTROL ENGINE SPEED AT ABOUT 2,000 RPH
. SET A/C CONTROL TO NORMAL
. CLOSE VEHICLE DOORS AND WINDOWS
. SET A/C FAN ON HIGH {TEST "A"}. LET SYSTEM STABILIZE FOR 10 MIMUTES
- VERIFY THAT ELECTRIC COOLING FAH AND CONDENSER FANS ARE OPERATING
{1F APPLICABLE}

. MEASURE AND RECORD ITEMS 1 THRU 5 UNDER TEST "A"

A B
252 ¢ 1. AMBIENT TEMPERATURE
32 2. RELATIVE HUMIDITY
iy T:0% 3. _AIR_TEMPERATURE AT A/C DUCT
2 ps 4. COMPRESSOR SUCTION PRESSURE
230pst 5. _COMPRESSOR DISCHARGE PRESSURE

. FOLLOWING COMPLETION OF TEST “A", SWITCH A/C FAN TO LOW SPEED AND LET
SYSTEM STABILIZE FOR 10 MINUTES. “_‘

+ * MEASURE AND RECORD ITEMS 1 THRU 5 WITH A/C FAN ON LOW (TEST "B")
- o LEAK TEST A/C SYSTEM
k.




ADDITIONAL DATA TO BE RECORDED DURING RETROFIT

REPAIRS TO A/C SYSTEM BEFORE RETROFIT:
Wo v\ £

k

CONDITION OF ORIFICE TUBE WHEM INSPECTED:

REFRIGERANT CHARGING {SEE CONVERSION TABLE):

TYPE OEM SPEC (R12) AMOUNT CHARGED (LBS, OUNCES)
R-12 O-Bloy . Ok
R-12 (OEM SPEC) .
(SEE TABLE)
HFC- 134a (SEE TABLE)

~ LUBRICANT ADDED:

1YPE UEM SPEC (MIN QIL) AMOUNT ADDED {OUNCES)

MINERAL DIL =

UBE A BMew\bemzens 2 ovances -
LUBE B

COMPRESSOR TYPE AND SERIAL NUMBER:

Sanpes) SO 22200

/
]
4/C HOSES:

MANUFACTURER (LENGTH (FT) QUTSIDE DIAMETER (IM)
(OF RUBBER

PORTION ONLY)

SUCTION QY E
DiSCHARGE o z7

LIGUID




THERMAL EXPANSION VALVE (TXV}:

ORIGIHAL TXV SUPERMEAT SETTING = “FO(IF AVAILABLE)

WHAT ADJUSTHENTS WERE WADE TO THE TXV?

CLUTCH CYCLING SWITCH:

ORIGIMAL SETTING, CUT-OFF SWITCH (LOW PRESSURE)
NEW SETTING, CUT-OFF SWITCH (LOW PRESSURE}

ORIGINAL SETTING, CUT-ON SWITCH (HiGH PRESSURE)
NEW SETTING, CUT-ON SWITCH (HIGH PRESSURE)
EVATORATOR THERMOSTAT SWITCH!

WHAT ADJUSTMENTS WERE MADE?

PSIG
PSIG

PSIG
PSIG




: HFC134a — PRODUCT AVAILABILITY

COMPANY LOCATION CAPACITY | START — UP
(tpa)
DUPONT USA 8000 FEB 1991
JAPAN (JV) 9000 NOV 1992
USA 32000 APR 1994
DODRETCH, NETHERLAND 10000 JULY 1994
iCl UK 5000 OCT 1890
USA 20000 DEC 1992
JAPAN {JV) 10000 NOV 1993
DAIKIN JAPAN 5000 DEC 1991
SHOWA DENKO | JAPAN 5000 MAY 1992
ASAHI GLASS JAPAN 5000 AUG 1992
ATOCHEM FRANCE 9000 SEP 1902
HOESCHT BRAZIL 1000 JAN 1993
GERMANY 6000 DEC 1994
ALLIED SIGNAL | USA 9000 DEC 1994

TOTAL , 134000(tpa)




DEPARTMENT OF ENVIRONMING .
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SRy R NVIR NN IS Telephiane: ZH36955
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PALAN T oAb Felofax: #I3-24371480
o6l BUUOALA D UNPLU Cuble: SERITAR

Your Ref: T1d.1 {7(:‘}

ety
. 3 May 1993
My, Frank Pinto

CFC Consultant for UNDP
UInirted Nations Plaza
New York

NY 10017

Dear &ir,

AUTOMOBILE RETROFITTING DEMONSTRATION PROJECT

I would litke to refer ta the digscussion held in our oflice
on April 8, 1993 concerning the above~mentioned subject.
The Government of Malavsia would like 10 officially appoint
URDP as the Implementing Agency for its project. Atiached{%)
herewith is the project proposal for vour further action in
next BEXCOM Meeting.

2. ¥ith regard to fhe 19921 UHDP Work Prograwmme for
MAC Training, attrached herewith is the preliminary project
activities for vour consideration. This activities should
be stated in the early Septeunber 1293 and expected
comnpleted the end 1994,

Thank vou.

Yours sincerely,

4

{ TSMATY. TTHNIN )
for Dirtector-fensral of nvivonment
Matlavsia

. wy h«}iﬁn:}‘

FREELK wWhi F1fs83 JIyug/pigs9d



Attachement 1

1. MAC Training Materials

Preparation of MAC training materials in three
local languages (Bahasa Malaysia, English,
Chinese)

Estimated cost

{(Translation, editing : Uss$s, 009
and printing)

2. MAC Local Languages Traipning
Implementation of three MAC recycling operators
training in three local languages (Bahasa
Malaysia, English and Chinesd

Estimated Cost:

Target : 25 participants and wolld Dbe
charged USS$50 each

Rental 3 uss7, 000

Management: Uss2,000

Fees

Lunch H Uss2,000

Qthers : Us$1,000
g US$12,000 x 3 local languages
= U8%$36,000

3. ODS Training Materials

Preparation of training mwaterials (Bahasa Malaysia
only) in related 0ODS sectors as part of the
national ODS public awareness campaign.

Estimated Cost = USs$e, 000

T/ TRAINING/ T 1Ay TGS/ 170453



United Nations World Development

Development Programme
U e { hD

10: FRANK PINTO -

FROM: CLINTON NORRIS
UNDP CONSULTANT DATE: 13 MAY, 1993

SUBJECT: PROJECT TECHNICAL REVIEW

I have reviewed the Demansiration Project, "Automobile Retrofitting Demonstration
Project with Allernates to CFC12" based on the submitted detgiled project
document and on supplier discussions.

Informaiion Provided

The information provided shows the developing need to retrofit in Malaysia,
describes the issues to be addressed in order to satisty that need, and gives details
on how the issues will be addressed. |If focuses primarily {76%) on fraining and
training facilities, a campaign o achieve cilizen action via awareness of the
alternatives to limited supplies of recycled CFC12. Approximately 24% involves g
200 car test of retrofit technologies -150 with two HFC 134a refrofit alternatives, and
50 with HFC/HCFC blend. The technical detail and data/experience of HFC134a
retrofit are included as well as some data on the experience of retrofit with blends.

Technical Soundness

The analysis of frends appears sound, and the conclusion that there wiil be a
recycled shortfall of CFC 12 also is sound . Because forecasts such as this generally
have a number of unceridinties, the exact date is probably not predicted
accurately (1997). 1t should be considered a valid indicative number for planning
purposes, nowever, dand it does not change the conclusion as to the actlions
needed. As the analysis shows, it will occur within a few years. As far as the fest
goes, there is a growing list of OEMs who are accepting the retrofit technology
associated with HFC134a, although the high cost path shown in the projeci is the
most popular, There is also o need to oblain the data for lower cost retrofits in
developing countries where populations of drivers have limited funds for retrofit of
their vehicles. This project addresses that need to a limited degree, and the
evaluator was informed that OEMs were involved in the design of this project
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Safety

The safety issues are discussed adequately in the document, and the plan to
Involve the blend supplier,DuPont {which has a world wide reputation for good
safely standards), will ensure that the most knowledgable and experienced trainers
re this blend are involved in the demonstration project.

Cost Effectiveness

The projec! addresses cost effectiveness, since that will be a major concern within
the country. it shows that there is significant justification for assessing lower cost
refrofit alternatives.

Environmental

While the absolute environmental impact of the project is minimal, {it will phase out
a small quantity of ODS - appx 200kg), it could lead to earlier phase out of ODS, a
reduction in the shortage of recycled CFC12, and an attendant reduction in early
obsolescence cost. This giso could be franslated into making more resources
available to do other phase out activilies, which could have significant impact on
the amount and rate of ODS phased out.

Other Factors

if successtully demonsirated, the use of "drop ins” could greally assist countries
where recycling compiimncegmd cost are very difficult.

Recommendalions

1 is recommended that this demonsiration project be approved.
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Tentative Programme

NATIONAL ODS CONFEREMNCE

Date

8

Venue :

Official Opening Ceremony:

Closing Cerenocny :

20-21 July 1983

Equatorial Hotel

Y.B. Minister of Science,
Technology and the
Environment

Secretary General
Ministry of Science,
Technology and the
Enviromment

B8UGGESTED PAPER AND PANEL TOPICS

DAY I: 20 July 1993
TIHE
Session I : GENERAL-POLICY SPEAKER {MIN)
Segsion Chairman: (Ministry of Finance)
1. Latest Developments of MP DOE/MITI 30
2. Government Role and Control DOE/MITI 30
Measures
3. Questions and Answers - 30
ession I H BOLVENT~CLEANING
Session Chairman: (DOE)
1. Current Status-Qverview and ~ En, X.Yoong 45
Industry View Point on Available
Alternatives and Technologies
2. Panel Discussion:
WESTECH, EXXON, 3M, NAGASE, ST CHEMICALS 45

[13/TORICS/15/yh/ 190393/ 200395 /0104937 150493



Seggion III : MOBILE AIR CONDITIONING
Session Chaiyman: (FMM)
i R
1. current Status-Overview and En. H.E. Kwil 45

Industry View Point on Available
Alternatives and Technologies

2. Panel Discussion:
ICI, WESTECH,
DANCOM, SITT TATT, NAGASE, HOECHST

DAY IX: 21 July 1993

Session IV : COMMERCIAL, INDUSTRIAL AND
HOUSEEOLD REFRIGERATION

Sessicn Chairman: {MITI)

1. Current Status~Overview and En. K.$. Leong

Industry View Point on Available
Alternatives and Technologies

Panel Discussion:
ICI, WESTECH, HOECHST, DANCOM,
BITT TATT, HAGASE

Session ¥V : AEROBOL AND FOAM

ession Chairman: {ASRHAE}

1. Current Status~Overview and En. P. Kumar
Industry View Point on Available
Alternatives and Technologies:

AEROSOL

2. Current Status-QOverview and -
Industry View Point on Available
Alternatives and Technologies:

FOAM

3. Panel Discussion:
WESTECH, ICI, SITT TATT, MFPA, 3M

1Y/ T0PICS /L L Ayh 71903937 2003937010493/ 150453

45

45

45

45

45

45



Session VI : METHYL BROMIDE (MB)
Session Chairman: (MIDA)

N Current Status-Overview and En. Aznmi Mchd 45
Industry View Point on {ASEAN PLANTI)
Available Alternatives and
Technologies

2. Panel Discussion: 45

BAYER, WESCO, FRC, MACA,
FLICK PEST., BEHN MEYER

Session VII : HALON

Segsion Chariman: (ASRHAE)

1. Current Status-Overview and En. M. Chelliah 45
Industry View on Available
Alternatives and Technology

2. Panel Discussion: 45
STEELCON, EVERSAFE, MFPA,

FEDERAL IRON, WILLIAM JACK CO.

TVATOPICS/ 1/ vh/ 1903937200393 /010493 150453



NATIONAL ODE8 CONFERENCE

20-21 JULY 1993

+ - ORGANISING AND ADVISORY COMMITTEE

Chairman :

(2}

Co~Chairman

i

Secretary

Membersg

Ir. Tan Meng Leng
Department of Environment

Puan Hajjah Rosnani Ibarahim
Department of Environment

Mr. Ismail Ithnin
Department of Environment

Mr. Joseph Doraisamy
Ministry of International Trade
and Industry

Mr. K.S. Leong
ASHRAE (Malaysia) Chapter

Mr. Ong Ewe Hock
Dupont /Westech Sdn. Bhd.

Mr. Steven Liew
ICT (M) Sdn. Bhd.

Cik Ummi Xalthum Arshad
FVM

Coordinator/Secretariat: FMM

BESS8ION CHAIRMAN (PROPOSED)

Session I :

essio

Sesgion 11T :

Segaion IV :

GENERAL AND POLICY
Dr. Hadenan Jalil
Ministry of Finance

SOLVENT CLEANING
Mr. Tan Meng Leng
Department of Environment

MOBILE AIR CONDITIONING
FMM

COMMERCIAL, BUILDING AND

HOUSBEHOLD REFRIGERATION

Mr. Joseph Doraisamy

Ministry of International Trade and
Industry

TT1/CHATRMAN /T 1 - yh/ 2000595 /22005573 7 00093,/ 0ES3 £ 100693
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Seggion V

Session VI

Session VII

BPEAKERS

Session I

Session II

Session 111

Session IV

L X}

L3

e

AERGS0OL AND FOAM
ASHRAE (M) Chapter

METHYL BROMIDE
MIDA

HALON
ASHRAE (M) Chapter

GENERAL AND POLICY

1. Latest Development of the
Mentreal Protocol
DOE/MITI

2. Government Role and Control
Measures
DOE/MITI

BOLVENT~-CLEANING

1. Current Status-Qverview and

Industry View Point on Available
Alternatives and Technologies

EN. XAVIER YOONG
Chairman WG 1-Solwven
NS Electronic, Penang

MOBILE AIR CONDITIORING (MAC)

i. Current Status-Overview and
Industry View Point on Available
Alternatives and Technologies

EN., HAW EN. KWI

Chairman WG 2A-MAC

Nippondenso Sdn. Bhd. Petaling
Jaya

COMMERCIAL BUILDING AND HOUESEHOLD
REFRIGERATION

1. Current Status-0Overview and
Industry View Point on Available
Alternatives and Technologies

MR. XKAM 8. LEONG

Chairman WG 2B-Refrigeration
York Sales & Services
Damansara Utama



Session V

Segsion VI

Session VII

.9

AERQOEOL AND FOAM

1.

Current Status-Overview and
Industry View Point on Available
Alternatives and Technologies:
AEROSOL

MR. P. KUMARASAMY

Chairman WG3 = Aerosol
Kontrak Manufacturing Service,
Shah Alan

Current Status-Overview and
Industry View Pocint on Available
Alternatives and Technologies:
FOAM

METHYIL, BROMIDE

1. Current Status~Overview and
Industry view Point on Available
Alternatives and Technologies
MR. MOHD AZMI RAMLI
ASEAN-Planti, UPM

HALON

1. Current Statﬁswcverview and

Industry View Point on Available
Alternatives and Technologies

MR. M. CHELLIAH
Former Fire Service Officer



PANEL DISCUSSION

Seasion
Session Penal Discussion Chairman

t .
Session 1 Question and Answers ‘Ministry

General -~ Policy

of Finance

Seasjon II EXXON Chemical {M) Sdn. Bhd,| Department
Solvent - Cleaning 3M (M) Sdn. Bhd., of
DOW Chemical Pacific Ltd., Environ-
Westech Sdn. Bhd. /Dupont ment
ST Chemicals Sdn. Bhd.
Session III ICI Chemical (M} Sdn. Bhd., FMM
Mcbile Air Westech Sdn. Bhd. /Dupont,
Conditioning (MAC) Hoechst (M) Sdn. Bhd.,
Life Science Technologies,
Powermatic
Dancon Sdn. Bhd.
SITT TATT
Sesgion IV Hoechst (M) S8dn. Bhd. MITI
Household, ICI Chemical (M) Sdn. Bhd.
Commercial and Westech Sdn. Bhd. /Dupont
Building Perusahaan Kimia Gemilang
Refregeration Sdn. Bhd.
Dancom Sdn. Bhd.
SITT TATT
Session V SITT TATT ASHRAE
Aerosol and Foam Westech Sdn. Bhd. /Dupont
ICI Chemical (M) Sdn. Bhd.
3M Malaysia Sdn. Bhd.
Session VI Benn Meyer (M) Sdn. Bhd. MIDA
Methyl Bromide Wesco, FRC, MACA, Flick Pest
MFPA
Session VII Westech Sdn. Bhd, /Dupont
Halon Steelcon Fluid 8dn. Bhd., ASHRAE

Eversafe Extingulsher Sdn.
Bhd.,

Malaysia Fire Protection
Association (MFPA)
Eversafe.

Federal Iron

wWilliam Jack Co.

3M Malaysia Sdn. Bhd.






