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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. BRAZIL: Institutional Strengthening ($403,095). 

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

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

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

5. CHINA: Revising design standards for cold storage ($200,000). 

6. CHINA: Testing of vacuum insulation panels for domestic refrigerators and 
freezers ($50,000}. 

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

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

9. ECUADOR: Training and technology dissemination ($150,000). 

10. INDONESIA: Institutional Strengthening ($314,780). 

11 . MALAYSIA: Elimination of CFC-12 in the manufacture of extruded polystyrene 
foam sheet at Jumaya Industries ($254,000). 



12. MALAYSIA: Automobile retrofitting demonstration project with alternates to 
CFC-12 ($426,806). 

13. MALAYSIA: National ODS Conference: 20-21 July 1993 ($40,000). 

14. MALAYSIA: Investment project preparation ($50,000). 

15. THAILANQ: 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 above 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. 
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COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 
PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

AGENCY 

PROJECT OUTLINE 

CHINA 
Primary Sector: Solvents 
4311 tonnes of ODP in 1991 
Elimination of CFCs in Cleaning 
Operations at the Nanjing Wire Works 
Three years 
This project will eliminate the use 
of at least 11 tonnes of ODP/yr, 
increasing at the rate of about l0t 
per year. The project will 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. 
US$459,000 
UNDP 
National Environmental Protection 
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 subsectoral demonstration 
projects, followed by replication. Nanjing wire works is the third 
demonstration project, following Dandong and Dalian which were 
approved in 1992. The Nanjing Wire Works represents the 
computer/peripherals subsector (120 factories), and the technology 
planned includes replacement of existing ODS cleaning lines with a 
semi-aqueous cleaning line for the critical circuit boards, and an 
aqueous cleaning line for the non-critical boards and peripherals. 

Nanjing Wire Works currently uses primarily CFC-113, with some 
methyl chloroform, in the manufacture of its product lines, 
consuming llt/y of ODP. The company has selected aqueous and semi­
aqueous technology for its two batch cleaning lines that are to be 
replaced. In addition to the equipment to be replaced, 
instrumentation will be needed to define and establish a quality 
manufacturing process during startup. This process definition 
equipment will also be used by other firms during the replication 
process. Peripheral equipment will consist of a D. I. water 
generating unit and an aqueous 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 project in order to select 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 some local experts for the training 
tasks associated with the replication process. 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 
PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

AGENCY 

PROJECT OUTLINE 

CHINA 
Primary Sector: Solvents 
4311 tonnes of ODP in 1991 
Elimination of CFCs in Cleaning 
Operations at the Chengdu Qianfeng 
Radio Instrument Factory 
Three years 
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 technology transfer to 
an additional 180 similar 
manufacturing sites throughout 
China, which in 1991 consumed 711 
tonnes/year of ODS. 
US$444,700 
UNDP 
National Environmental Protection 
Agency (NEPA) through Ministry of 
Electronic Industries (MEI) 

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 of electronic 
instrumentation (180 firms, 20% of the ODS consumption), and the 
technology planned includes replacement of existing ODS cleaning 
lines with a semi-aqueous cleaning line for the critical, high 
reliability, high frequency circuit boards, and an aqueous cleaning 
line for the non-critical boards and peripherals. 

Chengdu Qianfeng Radio Instrument Factory currently uses primarily 
CFC-113, with some methyl chloroform, in the manufacture of its 
product lines, consuming 9t/y of ODP. The company has selected the 
use of aqueous and semi-aqueous technology for its two batch 
cleaning lines that are to be replaced. In addition to the 
equipment to be replaced, instrumentation will be needed to define 
and establish a high reliability, quality manufacturing process. 
This process definition equipment 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 aqueous 
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 
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associated with startup and the replication process. A subsectoral 
technology specific study tour is built into the project in order 
to select 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 some local 
experts for the training tasks associated with the replication 
process. 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 
PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 
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NATIONAL COORDINATING 

AGENCY 

PROJECT OUTLINE 

CHINA 
Primary Sector: Foamed Plastics 
17,775 tons OD!? in 1991 
Strategy and Action Programme for 
the Elimination of CFCs in the 
Manufacture of Foams 
One Year 
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 
US$325,000 
UNDP 
National Environmental Protection 
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%). 

ODS 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 insufficient 
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 phaseout 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 these 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. 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 
PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

AGENCY 

PROJECT OUTLINE 

CHINA 
Foamed Plastics: Refrigeration/AC 
17,773 tons ODP 
Revising design standards for cold 
storage. 
2 years 
Institutional project; the project 
is a precondition for a successful 
implementation of ODS-free 
technology in cold storage. 
US$200,000 
UNDP 
National Environmental Protection 
Agency (NEPA) through Ministry of 
Internal Trade (MIT) 

PROJECT DESCRIPTION 

The implementation of ODS-free 
facilities requires changes of 
refrigeration machinery. 

technology in cold storage 
both storage rooms and the 

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 technology 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 results of this 
project therefore require review and concurrence from these 
institutions. 

The project will consist of the following phases: 

1. Survey on existing cold storage facilities. 
2. Collection and review of standards from other countries. 
3. Drafting of revised standards for CS in China. 
4. Carry out of measurements to evaluate the standards. 
5. Amending the standards and subsequent review by relevant 

institutions. 
6. Publishing and dissemination of standards codes. 
7. Reporting. 
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PROJECT OUTLINE 

CHINA 
Foamed Plastics 
17,773 tons ODP 
Testing of vacuum insulation panels 
for domestic refrigerators and 
freezers 
One year 
The project will contribute to the 
development of a very promising 
technology which will have the 
potentioal of eliminating the use of 
CFCs and HCFCs. 
US$50,000 
UNDP 
National Environmental Protection 
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 
ODS and with regard to the energy consumption from 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 
insulation capability have to be carried out. 

The main objective 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: 

1. Collection of information on testing standards 
2. Testing of panels 
3. Evaluation of test results and conclusions 
4. Reporting 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 

PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

AGENCY 

PROJECT OUTLINE 

CHINA 
Primary Sector: Halon 
Halon 1211: 4.000 Tons/year 
Halon 1301: 50 Tons/year 
Implementation of the Halon Phase­
out Plan for China: Transfer of 
Technology on Alternatives to Halon 
Fire Protection Systems 
Three years 
No direct impact on ODS (relevant 
for the phase out of 12. 500 tons 
ODPJ Project will establish which 
technologies are acceptable for 
various appiications in China and 
allow standards, guidelines, and 
specifications to be rapidly spread 
across all regions. 
US$350,000 
UNDP 
National Environmental Protection 
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 to utilize alternative fire protection systems presently 
operating in a number of countries for replacement of halons and to 
examine their performance and capability against a number of 
typical applications in China, prototypes of such systems will be 
installed and tested at Tianjin Fire Research Institute. 

The following systems will be covered by this project: Fast 
Response Sprinkler Systems, Low Pressure CO2 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 regional seminars and training courses. 

In order to establish the necessary technical conditions for the 
transfer of technology covering alternatives to halon fire 
extinguishing systems, the project's main goal 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: 
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Fast response sprinkler and circulating on-off systems 
(control valve). 

Water spray systems 
Low pressure CO2 fire extinguishing systems 
Mixed gases (N2, CO2, Ar) systems 

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

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

Tests will be carried out 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. 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 
PROJECT TITLE 

DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

PROJECT OUTLINE 

Ecuador 
Several 
570 Tons (1992 estimate) 
Training and Technology 
Dissemination 
One Year 
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. 
US$150,000 
UNDP 
Ministry of Industries 

PROJECT DESCRIPTION 

The first phase of 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 request 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 phaseout programme. 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 videos. 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 ODS phaseout 
programme. 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 
PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

PROJECT OUTLINE 

Malaysia 
Foamed Plastics 
722 Tons ODS in 1991 
Elimination of CFC-12 in the 
Manufacture of Extruded Polystyrene 
Foam Sheet at Jumaya Industries 
18 Months 
150 Tons CFC-12 per year, based on 
1991 consumption 
US$254,000 
UNDP 
Malaysia Department of Environment 
(DOE) 

PROJECT DESCRIPTION 

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 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, 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. 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 
PROJECT TITLE 

DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

PROJECT OUTLINE 

Malaysia 
Automobile (Retrofitting) 
1,071 MT 
Automobile Retrofitting 
Demonstration Project with 
Alternates to CFC-12 
Two Years 
a) ODS Phase-out: 198.50 KG 

during Pilot Project 
b) Expected ODS Phase-out after 

Pilot Project (1995-2000): 
939MT (CFC-12 Bank in 1995) 

US$427,000 
UNDP 
Malaysia National Steering 
Committee for Montreal Protocol 

PROJECT DESCRIPTION 

Malaysia National 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 1997. 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 questions or needs if they themselves are 
not trained to handle the technology options. This project is 
designed to 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 HFC134A, 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. 
establishment of 3 facilities in separate locations across 
Malaysia, which will be equipped with the necessary system 
and hardware to carry out the retrofit training. 

These activities are planned for completion by mid-1995, 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 
demonstration project results have been evaluated. 



COUNTRY 
SECTORS COVERED 
NATIONAL ODS CONSUMPTION 
PROJECT TITLE 
DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 
AGENCY 

PROJECT OUTLINE 

Malaysia 
All sectors 
4,194 metric tonnes in 1991 
National ODS Conference 
20-21 July 1993 
To bring 400 representatives from 
small and mid-sized, industries up­
to-date on Malaysias national ODS 
phaseout programme and facilitate 
project preparation. 
US$40,000 
UNDP 
Department of Environment, Ministry 
of Science, Technology and 
Environment 

PROJECT DESCRIPTION 

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 is 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 
aerosols, 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 
RM$60,000. The total costs for the National Conference are 
estimated at RM$160,000 which includes hotel rental, 
organizational fees, telecommunications charges, secretarial fees 
and publicity for the Conference which amounts to a cost of 
RM$400 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. 



COUNTRY 
SECTORS COVERED 

NATIONAL ODS CONSUMPTION 
PROJECT TITLE 
DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

PROJECT OUTLINE 

Malaysia 
Foams, Halons and Refrigeration 
Sectors 
10,044 metric tonnes in 1991 
Project preparation assistance 
Six Months 
Preparation of technical 
assistance, demonstration and 
investment projects in the foams, 
halons and refrigeration sectors. 
US$50,000 
UNDP 
Department of Industrial Works, 
Ministry of Industry 

PROJECT 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 1991 ODS consumption by sector has been estimated 
as follows: 

a) Solvent Cleaning 4,318 tonnes (43%) 
bl Refrigeration/AC 3,314 tonnes (33%) 
c) 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 
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 officials on 5 April 
1993, the Director, Planning Division, Department of Industrial 
Works, requested UNDP's assistance in the formulation of 
technical 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 proposals in these three sectors. The finalized projects 
should be ready for submission to the Executive Committee for 
approval at its Eleventh and Twelfth Meetings. 



COUNTRY 
SECTORS COVERED 

NATIONAL ODS CONSUMPTION 
PROJECT TITLE 
DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

PROJECT OUTLINE 

Thailand 
Foams, Halons and Refrigeration 
Sectors 
10,044 metric tonnes in 1991 
Project preparation assistance 
Six Months 
Preparation of technical 
assistance, demonstration and 
investment projects in the foams, 
halons and refrigeration sectors. 
US$50,000 
UNDP 
Department of Industrial Works, 
Ministry of Industry 

PROJECT 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 1991 ODS consumption by sector has been estimated 
as follows: 

a) Solvent Cleaning 4,318 tonnes (43%) 
b) Refrigeration/AC 3,314 tonnes (33%) 
cl Foams 1,507 tonnes (15%) 
d) Halons (fire extinguishing) 603 tonnes ( 6%} 
c} Aerosols 301 tgnne§ ( 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 officials on 5 April 
1993, the Director, Planning Division, Department of Industrial 
Works, requested UNDP's assistance in the formulation of 
technical 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 proposals in these three sectors. The finalized projects 
should be ready for submission to the Executive Committee for 
approval at its Eleventh and Twelfth Meetings. 



PROJECT COVER SHEET 

COUNTRY; 

PROJECT TITLE: 

GNP/CAPITA IN US$ 

IMPLEMENTING AGENCY< 

BRAZIL 

Institutional 
Strengthening 
Support f'or t h4it 
lmple111entation 
o~ the Hontr•al 
Protocol 

$ 2,800 < 199,D 

UNDP 

NATIONAL COORDlNATlNG AGENCY: Executive 

PROJECT DURATION; 

DESCRIPTION: 

The Indu5tr i al 

Secret ?.r i at of" 
Interministerial 
Group of" Ozontr 

3 yea.rs 

Policy Secretariat - SPl o~ 
th~ Hinist~~ o~ Industry. Commerce and Touria• -
NICl is the Executjve Secretariat o~ the 
Int~r~inisterial Technical Group o~ Ozone - GTO. 
The GTO is Yesponsible ~o~ establishing 
strategies and coordinating the lmpl~ment~tion 
o~ the Montreal Protocol objetiYes in Brazil. 
Ttte S~l was recently created b~ govvrnMqnt. Its 
infrastructure is presently very limited. 

The project: intends to Improve these 
in~ra5trYcture and provid~ oett~r conditionG Tor 
the Executive See:retar- tat to ca.t'·r~ out it-s 
ft..1nct ions .. 

CONTEXT 



..C'-l ' '. --

Bra.zi 1 is ·,'1e ot' the signator i~s of' 
Vienna Convent•on for th~· Pr-ote-ction of' 
O::z:one Lc1.yer., and of th£ Montreal Protocol 
Sub$tances that Oep}et~ th~ Ozon~ Layer-

the 
the 

on 

Io vtew oT it~ commitment to thftwe 
Convent ions., an Intermiui1:.ter ial iechnical 
Group o~ Ozonv GTO was cre~ted by the 
Government,. in October 04.. 199i to establish 
~tFategies and coordinate the imple~entation o~ 
the Hontr~al P~otocol obJeclive~. The 
Industr"ial Pot icy Sec:r-et:ar"iat (SPI) is the 
Execut~ve 5ecret~riat o~ the GTO. 

Brazfl •~ a pruducer and con5umer o~ ozone 
depleti119 sub~tances < ODS >. In 1989, total ODS 
consumption was e&timated at 10.000 tons .. 

Oome:,r,.t , c 
prodt.lt:t I on a.nd 

tJ t::IHC'lJ\('.j J "l:.> '::>OPP 1 i cd bu int erna I 
i mp-ort s .. The domestic maFket is 

The l?nd-uses 0~ ODSs CFC and HCFC in Brazil 
are: 

air conditioning. and ref'r i s,erat ion 
(47::C} 

Toamiog agent (40X) 
solvent cleaning (7%) 
t'~rosols (1%) 
others (5::Cl 

so 1 v«nt: < 92% > 
avrasolsp adhe5fve~ and coatings (5X) 
other" <3:tl 

Car-bon tetrachloride produced 1ocally 
entirely uued as a raw Mat2rtal ~or CFCs 
other intermediate goods. 

i "' 
and 

of' the GTO Executive 
Secretariat have been adres$ed tot 

- OOS5 producers - two chemical Plants- that 
Produce'!lt aprax i ,aately 24 000 tons per- yearr .. 

00S~ consumer~ <air conditioning and 
re~rlgeration industr~). 

- Industries th~t uses OOS5 ~s raw -atcrial. 
Maintenance 

services .. 
and te-chn teal 

Con~umers in g~ne~al. 

assistance 



PROJEC~ JUSTIFICATION 

BFazfl 
l.9, 1990 
The GTO 
i"'PleMent 

signed the Hont~~al PFotocol 
and ratified its ~djustments 

was created t n October .. 
t~e Montreal Protocol. 

in March 
to 1991 .. 
1991 to 

At thi~ ti•~ the Industry and Trade 
OePart•ent Trom Ministr~ o~ Economy Finance and 
Pl•nning wa£ indicated as its Executive 
Secretariat. P~esently the Executive See~~tariat 
is the Industrial Polic~ Secr~tariat - SPI part 
uf the Kini~try oT Indu~try Com•erce •nd 
Tourism. 

The GTO has b~en me~ting periodically since 
it w~s created and it~ Main r~sul~s are~ 

- National diagnostic a~ the production 
and consu•ptlon o~ the o~one depleting 
substances (up dating thEt !SAHA and EPA•s -first 
.. ark) .. 

- Elabo,..ation 
p~ojects approval .. 

Elaboration 
previous consult. 

Send to 
consults. 

of' the rroc~dures to the 

oi' 

World 

the 

8ank 

9uideline5 

the 

Despite th~se result& and the group e~~orts 
to iMPleMent tho Nontreal P~otocol according to 
the terms o< the asreeMent the Executive 
SecYetariat and IBAMA activities hav~ been 
li•ited because o~ the lack o~ equipments and 
~ull tiMe pro~essionals dedicated to the 
subjQCt. 

Th~ present Brazil •s economic $ituation and 
the l•ck o~ Governmental ~unds m~ke ~e•ote the 
possibility ~or GTO~~ Ex~cuttve Secretariat to 
iMprove its situation~ For these reasone the 
deci£ion w«s made to request the support oT the 
Nultilateral Fund. 

OBJECTIVES 



- Strengthening the Executive Sec~etartat aF 
GIO by means oT prQvid1n9 required resource• to 
iMplement and coordinate projects and programs 
to re-duce or el indnate pr·oduct ion.,. consUMPt ion 
and control oT the ozonR layer deplettng 
substances .. 

OUTPUTS 

- Promoting the consc I ousness.. .in Gov£rnnurnt. 
industru and the public 10 gene~~l to the 
destr~ctive e~T~ct» o~ the gubstancas 
controlled b~ the Hbntreal Protocol to the ozone 
1.-.yer, by mean~ of' semi oar ies.~ lectures and 
activities oF lo~ormation and training. 

- Establish the link between GovernMent, 
industr~ and the $Cientif'tc and technologital 
co~unit~, intending to discu&s and to evaluat« 
the Montreal Protocol fmplem~ntatian. 

- Promote the i~plementation o~ the Hontr«•l 
Protocol obJ~ctives~ 

- Create a Natior,al 
depleting ch~micnls. 

Provide the Ozone 
ln~or~ation ~ram the data 
depleting chemical~ as ~as 
Hontrea1 Protocol-

Data Bank on ozone 

Secretariat with 
bank about the o~one 
stablished in th~ 

•- As!'i i st 
centers bu 
studies and 

industry. universities and resr•rch 
mean~ oT speci~lc tn~or•ation~ 

r,eeds i dent l f i cation and ways;, of' 
technical coop~ration among the•. 

- Con~entrate scienti~ic and 
in~orm3tion in th~ subject. 

tt:chnolostcill 

- Sµeci<~ the procedures to lt,e proJect• 
applications to b~ suppo~ted by the Multjlatera1 
Fund .. 

Prontol e 

implementation o~ 
the vse ► develop~ent and 
altern~tive and environmental 



- Provide th~ necessary ory~h1Zatjon to have 
8razil~s Countr~ ?rogr~mm~ ~om~leted and 
pre5ented b~ tl1e XI EXCON Heetjng. 

INPUTS 

Brazil lan Government input~ 

- The Executive Secretariat ot' GTO opera.te 
tn the Indu~tr-ial Policy Secretariat o¥~ices and 
uses its pre~ently infrastructure. 

Hultilate~al Fund inputs 

- Although having 1nstall~tion~. personnel 
~ntl equipment t tutY artt hut adequate to :it tend 
ef£iciently all the activltie~ originated by the 
Hont~eal Protocol implementation. 

the n~eds 
are: 

Per$onnel 

01 coordinator 
6i ~ngine~r or ~quival~nt <Fluent in English) 
~2 secretarie5 

Equipment 

"'i c:roc:omput er 
33MHz SVGAl 
1 a,ger printer 
fm-pact serinl 

(E'.pson LG 1170) 
mod«m 
mouse 
laptop 386 
•data !!!..ho.,.• 

<'186 OX 
02 
01. 

pr inte,r 

01 
02 
<>2 
0i 
02 

Costa 
(USS) 

4 ••• 
~ ••• 

700 
300 

50 
1 000 
1 000 



sof't wares 
- fax m.-ch ine 02 

desk photocopy Machine 02 
- over head projector 02 

Sal«ries 

c~=~dtnator (0~) 
en$1ineers (81) 

•ecr~taries (02) 

yearly total 

Hi•celaneous 

Publlcitw 
Df'f'ic:e Hate-rial 

YEARLY COSTS 
( US!L > 

Nail and telephone calls 
Equip•ent Maintenance 

TOTAL 

Contr~cting Servtccu (2nd •ttd 3rd yea~s> 
Local Tr-a.vel 

wear 1 y total 

FIXED COSTS 

18 450 

TOTAL 

30 e~e 
24 ••• 
:1.2 ••• 

66 ••• 

10 ••• 
2 ••• 
4 ••• 
2 ••• 

30 ••• 
12 ••• 

60 ••• 



1st w:«ar total 
2nd 1,urar total 
3rd 11ea.r total 

contingency (10%) 

Project total 

YEARLY TOTALS 

Sub-total 

114 450 
126 eee 
126 eee 
366 450 

36 645 

403 095 

vers,on '5.e 
PNUDPRDJ.DOC 
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PROJECT PROPOSAL 

Project Title Institutional Strengthening of the Ozone Layer Protection and 
Ozone Depleting Substances (ODS! Phaseout Unit 

Country INDONESIA 

National Coordinating I 
E secuting Agency State Ministry for Environment 

Implementing Agency 

GNP/Capita 

Proposed Total Budget 

1. BACKGROUND 

UNDP 

$500 

US$ 314,780 

a. Consumption of Controlled Substances 

The State Ministry for Environment ISMEl is about to set up the Ozone Layer 
Protection and ozone depleting substances Unit solely devoted to the phaseout of the 
ozone depleting substances !ODSsl's consumption. ODSs are widely used in 
Indonesia's industry as reflected by the current consumption, which is now 
approaching 4,000 tonnes 11992 figure). 

Indonesia's calculated weighted consumption of CFCs and Halon in 1990 was 
5,051.94 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 1,084.52 and 1,182.27 of 
CFC-11 and other CFC, respectively (Further data see Appendix 1 I. 

b, Consumption of Controlled Substances by Sector 

COS usage by industrial sectors in 1992 showed that the refrigerant and 
airconditioning industry was the largest user accounting for 63.22 % of the total. The 
other users were the foam 17.86%1, aerosols (19.42%1 and halons (4.42%1 industries. 
Methyl Bromide alone accounted for 5.08 % of the total. 

2. OBJECTIVES 

a. 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 (CPI. 

1 



The overall objective is to assist the State Ministry for Environment (SMEI and related 
institunon 10 effec11vely and eff,c,ently phaseout ODS through the adoption of policy, 
technological and monitoring measures in compliance with the provisions of the 
Montreal Protocol, 

b. Short Term Objective 

1 . to set up the Ozone Laver Protection Unit; 
2. to strengthen implementation capacity within SME to facilitate expeditious 

implementation of the projects to reduce ODS; 
3. to provide a national institutional mechanism for coordinating national and 

international efforts for the protecuon of the ozone layer; 
4. to assist the factories in developing and implementing the ODSs phaseout 

activities; 
5. 10 plan and affect the reduction and control of import/export of ODS; 
6. to improve data collecting system for better monitoring of the consumption of 

controlled substances, and for providing the industry with the latest 
development of the non·ODSs technology; 

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

8. to exchange experiences in implementing the phaseout activities with other 
national and international organizations; 

9. to establish an exchange for the dissemination of information and to promote 
activities for ODS phaseout; 

10. to audit and monitor the implementation of ODS phaseout projects; and 
11. to administer the Application Permit tAPI System for ODS usage control. 
1 2. to increase public awareness on the issues of the ODSs. 

3. SCOPE OF THE PROJECT 

The scope of the Institutional Strengthening Project is to provide the necessary policy direction, 
data collection and evaluation, public awareness and financial monitoring control needed for 
implementation of the Country Programme. 

The project will have a country wide impact. Due to the national policy of desentralisation, 
factories were established in most major cities over the country, This fact makes the effort of 
the unit more difficult. 

Economic growth has also brought with it a high involvement in construction. A large number 
of large air-conditioning units (chillers I were installed all over the country. Furthermore, demand 
for cars eQuipped with air-condioners has also drast1calty increased, which results directly in 
the increase of mobile air- 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 to carry out the 
implementation of ODS reduction projects. 
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4, JUSTIFICATION 

In recent years. Indonesia's consumption of controlled substances has increased with high pace 
due to the rapid expansion of Its national economy. With high purchasing power. the demand 
1or products produced with or containing controlled substances has drastically raisen, 

The consump11on of the controlled substances by sector !in 19921 is as follows : 

Refr,gerat,on {domestic and commercial) 
Air Conditioning 
Foam Blowing 
Fire Extinguishing/Halon 
Aerosols 
Methyl Bromide 
Solvent Cleaning 

TOTAL 

698.6 tonnes 
1728.4 tonnes 
301.8 tonnes 
169.6 tonnes 
745.4 tonnes 
195.1 tonnes 

3838,9 tonnes 

Thus, an effective plan to reduce the consumption of ODSs must comprise two major 
components; one is to curb down the new demand for ODSs, and another is to assist existing 
factodes to convert their facilities to use alternattve technologies. 

SME is the national centre for coordinating, monitoring and implementing all MP activities 
including ODS 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 responsible 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 
to OOS phaseout. 

With full commitment to the Montreal Protocol, Indonesia is determined to conform with all 
terms and conditions directed by the Protocol. Since the controlled substances or ODSs are 
widely used in various industries with different 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 Layer Protection and ODS Phaseout Unit is going to be established within the SME 
to respond to the requirements set in the Montreal Protocol. The Unit will be underequipped 
both in terms of personnel and office equipment. In order to fulfill its objectives in implementing 
and facilitating actions aimed at speedy phaseout of the ODSs in Indonesia, the Ozone Layer 
Protection and ODS Phaseout Unit urgently requires assistance from the Multilateral Fund to 
strengthen its capabilities. 

5. BENEFICIARIES OF THE PROJECT 

The Institutional Strengthening will help the Government to implement an accelerated ODS 
phaseout programme, This component of the project will set into place the development of a 
central coordinating system with key management personnel. 
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6. STRUCTURE AND MANAGEMENT 

SME 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 
Environmental Management Act Number 4, 1982 and its subsidiary regulations. Under the 
currem SME organisational sHucture, there is no provision nor allocation for the management 
of MP• related activities. The officer given the responsibility to implement the provisions of the 
MP is indeed a borrowed one. responsible for activities related to IRPTC, the London Guidelines 
and Chemicals management. 

Since 1987, the responsibility of dealing with activities realted to the MP 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 reluctant to increase allocation to SME. 
It will require additional manpower to meet the added responsibilities under an ODS phaseout 
programme. Institutional Strengthening assistance is therefore required for the setting up of 
a specific unit in SME that will be responsible for policy and data issues as well as monitoring 
the implementation of ODS reduction projects in Indonesia. 

The main responsibilities of this Unit will be as follows: 

1 . Liaison between Government and industries; 
2. Secre1ariat to Working Group, Technical Working Group, National Technical Committee, 

National Steering Committee; 
3. Development of an ODS reduction and phaseout action plan based on the Country 

Programme; 
4. Development and preparation of legal and administrative measures tor effecting the 

reduction and phaseout of controlled substances; 
5. Development and preparation of non-legal measures, codes of practices suitable for 

adoption by all controlled substances users and organizations; 
6. Implementation, monitoring, review, and adjustment of activities and programmes from 

time to time; 
7. Approve and enforce a controlled substance import control system as well as CFC I 

Halon use and authorisation; 
8. National focal point for the UNEP Ozone Secretatiate and the Multilateral Fund 

Secretariat; 
9. Collection, collaboration and ratification of CFC/Halon consumption data; and 
10. Central reporting authority on CFC/Halon projects funded by the Multilateral Fund. 

7. THE STAFF STRENGTH: 

The unit would comprise 2 professional staff members and 3 supporting staff or assistants 
I 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. 
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8. ACTIVITIES 

In order to achieve the objectives and outputs of the project, the following activities will be 
carried out during the 3•year period of the programme. 

al Develop a detailed work plan for the Ozone Laver Protection and ODS Phaseout unit; 
b) Identify all factories currently using controlled substances in their operations; 
c) Assist the factories in developing and facilitating implementation plans for their ODS 

phaseout programmes; 
di Monitor and evalute progress at phaseout activities by these factories; 
el Improve the data collecting system on ODS production, consumption and imports on 

the phaseout activities and the use of alternative technologies for better monitoring of 
the consumption of controlled substances in Indonesia; 

fl Provide the factories with the latest information on appropiate non•OOS technologies; 
gl Participate in regional ODS-related conferences; 
hl Recommend policies and measures/plans on ODS phaseout activities to the National 

Committee on the Implementation of the Montreal Protocol; 
il Prepare information and develop programmes for the media to raise the public 

awareness on the issues of ODS consumption. !This will be financed from the 
Government input). 

jl Exchange information on Indonesia ODS phaseout activities with the Ozone 
Secretariate in Nairobi, with the Executive Committee of the Multilateral Fund, with 
other countries. and wtth national and international organizations; 

kl Organize and award programme for the factories with the most effective 00S phaseout 
activities. 

9. INPUTS 

a. Infrastructure and Capital Expenditure : 

Ott,ce space is required to accomodate the function of this unit. The facilities and 
equipments required are : 

Items 

Equipments 
1 . Personal Computer 

(disk drive. monitor. printer, 
and software) 

2. leasing Photocopier 
3 leasing car 

Personnel !Detailed in Append,x 21 
1. Coordinator 
2 Secretary 
J. Staff 
4, Local experts 

No. of Units 

2 
4 
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10. COST 

Total cost required forthe year period is estimated at US $ 315,000.00 including a consultant 
required for 3 work months each year. 

11. OUTPUTS 

The expected outcomes of the IS project are as follows : 

1 , The acceleration of ODS phaseout project implementation 
2, Policy direction and coordination of national ODS phaseout efforts as well as reliance 

on a data base to monitor Indonesian' s compliance with the provisions of the MP; and 
3. The promotion of public awareness and understanding on ODS related issues, 
4. Information system develop for better monitoring the consumption of controlled 

substances, and for providing the induscry with information on the latest development 
of non-ODS technologies. 

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

6. Experiences with other countries and national and international organizattonsconcerned 
with the implementation of the ODS phaseout activities; 

7. Recommendations provided to government, and particular, to the National Committee 
on the implementation of the Montreal Protocol, on the policies, measures and plans 
on the ODS phaseout programme, 
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Appendix 1. Indonesia's Consumption Data on ODS 1986 -1990 

I carbon : Total : 
1 ~ear l CFC-11 f CFC-12 IOther CFCf Halon lTetrachlor:eonsumption : 
1,-----------------------------------------------------------------------: 
l 1986 I 577.45 : 1127.52 I 784.04 : s I o I 2494.0l : 
i 1987 I 540 i 1132.l l 696.31 I 53.7 I O I 2422.ll l 
l 1988 I 682.62 l 166S.85 l 782.83 l 156.8 l 43.8 l 3331.9 l 
l 1989 I 879.28 I 1604.S I 1273.83 I 167.l l o l 3924.71 l 
f 1990 : 1084.52 : 2387.81 I 1182.21 : 219.78 I 177-56 : so5l.94 : 
t 1 I t t l I I 
f t I l 1 I I I 

1:-----------------------------------------------------------------------: I Total I 3763.87 : 7917.78 I 4719.28 l 602.38 I 221.36 l 11224.67 I 

Appendix 2. Qualifications of Personnels Recruited 

Type/rank Number of Persons Qualification 

Coordinator 1 Engineering 

Secretary Management / Economist 

Staff 2 Science / Engineering 
Economist 

Local Experts 4 Engineering / Natural Science 
Physics / Economist 
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Appendix 3. Budget Estimated on Annual Basis Over a three-year Period 

Estimated Cost ( US $ I 
Subject Matter 

First Second Third Total 

1 . One time Setup Costs 12,500 12,500 
- Photocopier lleasedl 
• Personal Computer 

• Disk dnve 
• Monitor 
• Printer 
• Software 

2. Recurrent Expenditure 

Personnel 41,600 41,600 41,600 124,800 

• Professional Staff ( 1 person! 13,800 13,800 13,800 41,400 
• Supporting Staff (3 persons) 19,800 19,800 19.800 59,400 
• Experts ( 4 man months l 8,000 8,000 8,000 24,000 

Operasional Cost 50,000 50,000 . 50,000 150,000 
• Data processing and dessime• 

nation/ telecomminications, 
Office supplies, office travel, 
Utilities, Leasing car, Office 
space, Equipment maintenance, etc. 

Contingensis 9,160 9,160 9,160 27.480 

TOTAL COST 113,260 100,760 100,760 314,780 
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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 to 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 retrofitting demonstration project with alternatives to CFC-12. 
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. . . 

PROJECT COVER :sHEEI' 

, ),/COu:NTRY OR RlilGl:OlH 
-.. :;,·,, 

.°"·'.<·< 
/'•oOl)S CONSOMP'l'tOlit 
;,\ ,:SECTORS 

tJI 11.f'FECT •. ; 

China 

• Primary sector: Solvents 

4311 tonnes of ODP in 1991 

P.02 

ELIMINATION OF CFCs IN CLEANING 
OPERATIONS AT THE NANJING WIRE WORKS 

;, Three years from 
availability 

'.•{.:,~ txPACT: ODS I.UIDUC'l'IOit 11 tonnes reduced CFC-113 ,., <i"•, 

rraoPOS:BD BUilGET: US 

·,";',:•\,;}?" 
$401,000 

58.000 
$459,000 

,(.?f1cl>LBMENTING AGENCY: •. WOP 
li'I .. 

project cost 
NPV of 4yr op 
TOTAL 

funding 

costs 

\tn\TtOlitAL COORDtNATtlitG AGENc!; National Environ111ental Protection 
',, Agency through the Ministry of 

Electronic Industry 

• PROJECT SUMMARY 

~eChina Country Programme'a<ldresses the rapidly growing solvent 
. .;,;;.,.,,,,,,·~•ctor by employing a strategy of subsec:toral demonstration 
.'.'.\y';;iJl!rojeots, ~ollowed by replication. Nanjing wire works is the third 

"'.,.;a,i:l.l <?,,emonstrat7on project, following Dandong and Dalian which were 
•, •'·i,i,i{ca'l?Proved in 199.1. The Nanjing Wire Works represents the 

• ~~-~mputer(pGripharals subseotor • (120 f~ctorie$), and the _techm;>logy 
, ipt~';:,;;,j'~ai:ined includas replac<;>ment of exist1n'i' ODS '?leaning h,nes with a 

.. ;. ,.. .•:s.eini-aqueous cleaning line for the critical c:1rcuit boards, and an 
.~~/,,;{ .. queous cleaning line for the non-eritioal boards and peripherals. 

~· . .' 
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PRo.:tECT OP'TKE COVElUIMENT OF CHINA 

ELYMI!U\TIOB OF ofes :nt CLBANING OPEllTIONS AT 
THE NAIIJIBG WU£ WORKS 

Proj•ct Obj•ctive 

P.03 

1t'}l'he objective of this projeot is to phase out the usa of CFC-11J 
, . : . ; and methylchloroform used in the manufacture of computers and 

';".':~1:':,;,0 

peripherals at Nanjing Wire. Works. The project will use technology ·,W '''i.r:iind equipment that can serV$ to de1110nstrate successful application 
.. • ' • ,-:;<:>f ODS-free technology to the other manufacturers in this 

3.111ubsector .-. :, • 

sector Data 

\~tal ODS consumption in Cli-ina in 1991 was 48,239 tonnes with an 
(9DP (ozone-depleting potential) value of 60,352 tonnes. China has 
... C;foreca$t that unconstrained ODS consumption would by the year 2010 
,:t:esult in ODS consumption of 229,318 tonnes with an ODP value of 

-•~"'''"'}292, 714 tonnes with resulting severe damage to the global ozone 
.,. .• ,,,. .. ):ayer. 

consumption in the sol~•nts sector in 1991 amounted to 4,947 
':'tonnes :with a colllbined ODP valua of 4,311 tonnes. This combination 
;:):;&fleets the weighted average of a 1. 07 ODP value for CFC-113 (91%) 
,_al;ld a 0.12 ODl' value for meth.yl chloroform (9%). There are 3,200 

<,': ·••. .mediUIII and . small-sized eriterprises using ODS-based Clleaning 
/,~\f':proce.s;ses in China at present.· With unconstrained consumption, OPS 

, ':',~- ~nsumption in this sector by year 2010 would reach 53,571 tonnes, 
iv~,growing at over 14% per ,u1~um in the period 1991-2010. It is thus 

*,i,~·.J?i;itical that ODS consumpt.i.on in this sector be reduced as soon as 
·,,,i"'r;l\ossible, . This is technologically feasible since alternative 
·,._i'\ ;'--processes exist. The main issue is to datermine the few cleaning 
•.,.,, ::.,px:ocasses, or alternative technologies, most feasible for the many 

;;,.,S•-•~itterent factory applications throughout China. 
,I.,"'),•' 

Background 

)rmajor, high growth area in China is the solvents sector, as 
ascribed above, Key demonstration projects in each of several 
• "jor applications, or subsectors, followed by rapid deployment and 

;.c,;,c.,re:plication of the demonstrated technology, are deeme(! necessary . . ' . . 
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;for successful completion ilf the solvents sector overall strategy. 
'-'wo additional elements which are essential towards achieving cost­
effective phase out in the sector consist of 

a) A la!X>ratory for ~v«lua:ting parts cleaning processes for 
the replieation plants, where samples from the factories can 
bCil cleaned in various $tandard processes. 

b) A manufa<:ituring li• to produce cleaning equipment for the 
replication in an economical, expeditious manner. (One study 
tour has already been ~leted to evaluate the possibl9 
candidates for a joinl:'vedture in this regard.) 

'ilanjing is a :major city.iwitil.. both railroad and air service 
;~onnecting it to the other•ina.jor cities in China. The Nanjing Wire 
, prlts. was chosen as a k~ 's~sector fir111 from among • some 120 
'':t:;omput<11r and peripheral mailufa'cturing firms in China because it 
'Jeatures high accuracy and possesses the appropriate col\lplexity in 

[~ts manufacturing of printed circuit boards (li'CB's) and consumption 
;'',,pf ozon1;1 Depletinq sUbstanc~, (ODS). Nanjing wire Works is situated 
\~ Oongjingting, Zhongyangiiienwai, Nanjing city. It is one of the 
': C:'~rgest firns in the nation·,and has been in business for more than 
]":!\'O years, with current prdaMc:ts in the areas of minicomputers, 
':''.iieripherals, printers, Video displays and wire carrier 
, ;,c:;ol'l!lllunications units. I~ . utilizes upgraded technology and 
'>11l!qUip1U<11;nt obtain<lld from Fr~c8, Japan, and the USA. In the area 
>of new product development,,iit has been averaginq 30 new items per 
~ar with an impressive track record of awards for excellence among 
:the new products. Its prodQctio:n capability is being expanded to 

'ili'base of 120,000 printers per yeax- .and 100,000 vi<:teo display units 
~-~r year. For the past few r~s, its sales have grown and avet'age 
\;<~f 10~, with pretax earningt;; exceeding 10% . 
. , 
/~-i'> 

Ptoject oesoription 

'njing Wire Works ourrentiy .uses primarily CFC-113, with some 
·:'111:ethyl chloroform, in the manufacture of its product lines, 
'l ·:- suming llt/y of ODP. The' co:mpany is committed to phase out the 
,:'u$e of these ozone depleting; substances, and has selected the use 

'~ aqueous and $emi-aqueous teohbology for its two batch cleaning 
,,. '.fnes that are to be replaced, In addition to the equip1ttent to be 
• :f~placed, instrumentation wi.11 be heeded to define and establish a 

ality manufacturing proee,ss• dUring startup. This process 
~inition equipment will al'so be used by other finus during the 

'. plication process. Peripheral equipment will consist of a O.I. 
,, ·ter genarat:lng unit and an aqueous effluent monitoring system to 
~ssure product quality requirQl!\ents are retainect and environmental 
,msponsibilities are met. 

,. ·"' .. 
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;~Whe seledtion of semi-aqueii'\is technology for the PCB's was based on 
:{ the desire to assure that the minimum changes are made to the 
•• manufacturing process. The use of semi aqueous cleaning technology 

allows the continued, uninterrupted use of the upstream, solvent 
.. - l • . based soldering and assembly steps (with rosin based fluxes and 
•;;,;.~i., paste) and allows the limited engineering resources to be focused 
~?',~\•.--. on a EIJl!OOth transition in_ the cleaning process as well as the 
me •r change :i.n the effluent streams. 

~~ ·-· 
"> 
';~,:. Production Process ,[; 

,lit'ter soldering, the hig!t'riliability, complex PCB's will be 
.'"processed in a semi aqueous:·01ea-ner. This allows the same upstrealll 

·jprocess to be used. It does require, however, the use of 
j}DI{deionized) water ·for rinsing and a dryer section which consumes 
)'jjnore. energy than the curt1M1t process. There will be cascade 
\'rinsing required. for these bo!iltds, which is built into the batching 

1\c:yoles. The metal parts andb.on-eritical PCB's will be claaned in 
';)in aqueous batch cleaning system, wbich also requires DI water, a 
r):iascade rinse and an effluent monitoring station. 

Project Qosts 

6,1 Total Project Cost~'.Requested from the Multilateral Fund ., 
Equipment 

1 semi aqueous clea~ with 
drying unit 

1 DI water cleaner~ drying 
unit 

1 

1 

1 

DI water generati<:it(pliant 

cleanliness teste:,;, • 

atom absorption e~lttetit 
monitor 

spare parts 

subtotal 

price/cost 
$ 

76000 

78000 

40000 

22000 

30000 

10000 

256000 
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• Mate:t"ials 

MiSCE!llaneous Costs 

equipment installation 
study tour 
expert fee :, · : • · 
feasibility studtl d~sign 
transporta.tion/p1;~iwa . 
construction mao.ageaent 
contingency items 1 • · ·. 

subtotal 

subtotal 

TOTAL 

6.2 Operating costs 

energy \·; · . .· 
$0.0S/KWh*(4l800~3~000)~wh • 

,:: . 

maintenance . . . 
12000 new maint~bce cost (Stl 
8000 replaced eqpt 111t.cost 

ingredients 
1SOOO new 
20000 old 

; 

OpE1rating costs 

NPV Of { /tr 'Costs 

TOTAL 

5323398 P.06 

58,000 $Us 

5000 

5000 

10000 
40000 
30000 
10000 
10000 
10000 
300QQ 

140000 

401000 

19300/yr 

4000/yr 

-sooo1yr 

18300/YR 

6;3 Project Costs to be tlOI'Jle by the country(RMB) 

technical assistarltl~ 
experts 23,500 

10,000 
180,000 
150,000 
10,000 

local training .. , :· 
development,testingfforreplication 
contractor supervis~on 
preparation , • . 
building, pipeline' ,¢onVersion 
local equipment ' : , • · 
transport and misc~ll.aneous 

• ·TOTAL 

110,000 
70,000 

140,000 
8,4QQ 

RMB 701,900 
$Us 1.24,ooo 
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From Multilateral Fuiilli 
Investment Costs; 

6 

NPV of 4 Yr oper~ting costs 

TOTAL RIQUi:S'l'EO :PB.OK ffll KL FUND 

From the Gover.nment: ,; 

Project Implementation 

·~- t 

5323398 P.07 

$401,000 
58.000 

$4511,000 

$124,000 

$583,000 

1:?;rojeot 111anagement will bia • carried out by CEEDI/MEI under the 
·.{tireotion of NEPA 

Schedule 

YEU 1992 1993 1!194 1995 

l>BSCR:tP'.t'ION 

Feasibility study ~port 
and evaluation • 

Examination and appr6val by 
NE:E'A and. UNDP • • 

survey and technicaJ. 
exehan e 

stud tour 

Contl:'act ne otiatiotts.. 

Procurement 

startup and acceptance 
testin 

X X 

xx xx 

X 

X 

X :a; 

xx 

• X 
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9. Project :i:mpact . 

; 'I'his project Will eliminaJ be use of at least 11 tonnes of ODS in 
: •• the first year after startup. Market and growth estimates indicate 

• ::'that this may continue to· incJ:'.ease at the rate or about 10% per 
·---;-year. The project will also provide a high quality demonstration 
'-'ii!ite for the training and "<lissailiination of the know-how that will 

.,:_be required to replicate the results at an additional 120 computer 
:,,~anufacturing sites throughout China. t/'·:~f'· . 
'. 



United Nations 
Development Programme 

TO: FRAN4< PINTO 

FROM: CLINTON NORRIS 
UNDP CONSULTANT 

World Development 

DATE: 13 MAY, 1993 

SUBJECT: PROJECT TECHNICAL REVIEW 

I have reviewed the Solvent Demonstration Project, "Elimination of CFCs in Cleaning 
Operations at the Nanjing Wire Works" based on detailed discussions with MEI 
(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 
technology allows the continued use of rosin fluxes and solder pastes, the 
uninterrupted use of already 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 solub:e fl;;xes in the circuit board 
assembly process. Both technologies are now in use and have generally 
demonstrated at least equivalent performance vs. prior ODS cleaning processes. 

Safety 

The use of semi aqueous technology employs hydrocarbon substances 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 controlled 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 Nations Plaza •New York, NY 10017 •Tel (212) 906 5000 •Cable UNOEVPRO NEW YORK 



Cost Effectiveness fconfd} 
instrumentation be used in the replication process for the subsecfor, and 
subsedoral 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 countries and at $7.6/kg, are in the 
range of unit abatement costs for solvents, in spite of the fact that this is a 
demonstration project. Cost effectiveness of the replications within this subsector 
(computers and peripherals) should be considerably less than this project based on 

' the Chinese plan lo 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. 

Environmental 

The use of aqueous technology 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 adjusted or the metals 
removed. 
It is the evaluator's understanding that aqueous treatment is available at Nanjing 
and that the operator that monitors the the water treatment/effluent will also be 
assigned to operate the DI water 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 
voe potential. While voes are not regulated in developing countries, they may 
be a future concern. 

Recommendations 

It is recommended that this demonstration project be approved . 

• One United Nations Plaza •New York, NY 10017 •Tel (212) 906 5000 •Cable UNDEVPRO NEW YORK 
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J. Outline 

Project brief 

l)project 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 Office, 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, 

MME!, 
2)Document 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 ODS with the Dept. of Science and Technology, MMEI being in charge. 

This report will cover refurnishing the existing PCB cleaning line, setting up the 

demonstration iine in computer and peripheral industry and convening the utilities corre­

spondingly. 

I - 4 Project background information and necessity o{ 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 enYiron:nent. au though ozone accounts for such a small proper­

tion thnt t'.1·::r~ i~ o:1e ozo:112 mo~:::::4le: out of every 100. O'J·::' air n1oleculr-s. Ozone layer is 

al.so very thin and easilr subjected to distruction. It's been reported that ozone density has 

been decre2~ed by 3. 4-.., 3. 61/. i:1 everage and it'~ even \«.·orse that ozone cavities hnve 

been found over the South and ;·,onh Poies. It's virtuely of vital significance and great 

urgency ro protect ozone layer and the human living environment. 

u::-ed in et>.::ctronics nd pre::::1sion cc:mponent::: cleaning ior its t!◊od penetration. tasiiy di~-
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solving oil dirt and safe operation. But despite all this, CFC is fairly stable and may exist 

in aromosphere 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. Calculation 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 th£: quantity use and discharge of CFCs. Humanbeing 

shares the same globe and the cominon 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 national 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 9llt ODS consumed in 1991, and the uncontrolled use 

will lead to 4979t use and 6t accumulated emission in 2010 along with the development of 

electronics industry. 

China is one of the signatories of the revised Montreal Protocol and has the committ­

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 in a planned way. 

There are about 120 firms for manutacturng computer system and around 690 firms 

for communicarion and broadcasting system. They all use ODS to remove oil, dirt or flux 

residues remaining on PCB after wave soldering. 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 line. 

In vi~w o: the large quantity and th~ 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 huilding area 

?)additiona1 support opcratoc 

v ,1 aciciniornu equipment a:uG i:1.srrurn'=nt 

4 

200m' 



4 )additional installed power capacity 

5 )additional DI water quantity 

6)additional city water 

7hotal investment 

in which 

8) incremental cost 

in which for conversion importing 

1. 75KW 

4t/h 

l0t/h 

RMB 3,584,800 

USD 492,000 

RMB 736,200 

RMB 3,584,800 

USD 492,000 

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

9) ODS reduction 

Total ODS reduction in Nanjing firm will be l0t with C=USD 9,300/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 

(USD 2,500,000 for replication extra). A :T ,J;J ,_ 

1-6 Conclusion 

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 chinesse government has attached great importance to ODS phaseout since sign­

ing the protocol and listed it in the 10-year development plan. As stipulated in the re­

vised Montreal Prot◊col, China is also liable to replace ODS in the 3, 200 electronics 

firms. Thus, it's entirely necessary to phase out ODS in electronics (and metal parts) 

cleaning. 

2) Since 120 computer and peripheral firms are spread out all over the country and 

consume quantity ODS, it's more economic and rational to set up a no-ODS demonstra­

tion line and replicate step by step. 

3:, ~an.Jing \Vire- '\Vorks is a key firm for manufacturing 2omµurer and peripherals. 

featuring high accuracy and difficulty in processing and ODS consuming. It's thi'c wise 

choict: to set up thE- demonstra rion Iine: ia ::-.J anjing firm. 

4) ODS replacement technology could be introduced from DuPont and ECD. CSA. 

5) The project would get great support from the government. 

3) ';'h,2 econornic benefi1 fr. til~ pro_itc~ appears negativ~. 

7) Hut the social benefit i:- remarkable in terms of prote~tlng the human living- envi­

o 

( J :_ 

I 

, 
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Nanjing firm will completely eliminate ODS of 1 0t in total from 1995. 

Replication in 120 firms (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 abo,·e would justify the necessity and feasibility of this project. 

1- 7 Some explanations 

1) 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 been studied and the choice not made yet. 

4) It's requested that the multilateral funds for this project be available at the 3rd 

quarter of 1993, otherwise The schedule would be delayed. 

5) The prerequisite of replication is the cleaning process lab and cleaner manufactur­

ing line in operation plus USO 2,500, 000. 

6) The ODS phaseout projects in electronics (and others) deaning is a system engi­

neering package consisting of 4 demonstration lines ( Dalian, Dandong, Chengdu and 

Nanjing), one cleaning and .recycling process l~b and one cleaner manufacturing line, 

which condition one another. The delay or cancel of any shall hinder the progress of the 

proJects. 

2. Information on implementation agency 

2-1 Basic information 

Nanjing Wire Works is situated in Dongjingting, Zhongyangmenwai, Nanjing City. 

Nanjing is a major coastal city with air service and railroad transport to all the big cities in 

the country. The express airliner and vessel to Hongkong provides most convinience for 

foreign trad~ 2.!!d te::hnicai exchange. lt 1
$ alsc well knov.~n for the- industrie:: of machin­

ery, electronics. light industry, textile and chemistry, laying a good ground for industrial 

d~\·eiopn1ent. 

Nanjing Wire Works is a key firm of the ministry and one of the largest firms of the 

narion and has a history of more than 50 years, being mainly specialized in manufacturing 

::niniromput'::;. p:inte;. display and win· ca:rie; communication uni: and so on .. Vlith the , 

iavouraOk sc.ppon of tfli· governmen1 m 6u: ana 7th 5-~,;ear pianst the iirrrr unclt:rwent 

G 

v 
J 
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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 to no­

ticeably upgrade the technical level and the product quality and has formed a yearly pro­

duction capacity per shift of 5,000 pcs. of minicomputer, 12,000 pcs. of printer(head), 

50, 000 pcs. of display, 3,000 terminals of wire carrier communication unit, etc .. 

The firm is quite powerful in new product development with nearly 30 new items put 

int◊ production every year. Among all its product, 4 have been awarded the Silver Medal 

Product, 8 the Excellent Product in MMEI 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 2nd Prizes for Scientific and Technological Achievements partic­

ularly. 

During The 8th 5-year plan, the firm will continue large- scaled technical conver­

sion to build up a production base of 120,000 pcs. of printer a year and an export base of 

100,000 pcs. of display, shaping the scale economy. 

Main technical and economic condition, 

staffs, 

in which, technicians: 

site ground area: 

building area: 

major equipment, 

electronic instrument: 

fixed assets~ 

net fixed assets, 

5,572 

1,340 

400,000m' 

101,500m' 

1, 256pcs. 

2 ,500pcs. 

RMB 134,000.000 

RMB 76. 790,000 

Economic returns in 1989-1991 is shown in the following table 

year returns 
output value 

<USD) 

1989 H4,240,00v 

1991 178.J0C,000 

sales revenue 
(USD) 

149,120,000 

161,780.000 

184.900.000 

l 
I 
I 

2-2 Present condition of the firm's environmental protection 

profit and tax 
(USD) 

H, 7C,0.vOO 

lf., 130.000 

21.520,000 

It's a comprehensive firm. creating quite a few types of contaminant such as boiler 

£um•;. efflu-::111 a:1d v;asce gz:.~ from surfr;,ct> tre~tment nnd PCB proc~~si:1;: a.:id efflu£>nt ~ 

iro:11 soldert:d PCB cleaning proce-ss. Tn<:: firm hc:.s. cione c1 great (ie:a: in en,·ironn1ental prci-

7 



tection--putting it into consideration and action in the design, construction 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 eHluent treated to the national rules. Besides these, the firm has input 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 prcess. 

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 

information systems. 

By the end of 1996, the investment by China People'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 20,000 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 handling by means of up- to-date information pro­

cessing and automation technologies. In 5 years. about 6,500 automatic operation points 

v;il! '=!'nerge with an investment o: R1vfB 500.000.000 2 year. which di~play$ a.stable and,. 

gro\,:ing market ior banking automation sysrem, 
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At present, the annual sales of printer and display that are major peripherals of com­

puter hit 30 mil. pcs .. 

lt' 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 

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

in 1991. 

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

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

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

It'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 Product program (typical products) 

1) banking automation equipment 

2) Chinese printer 

3) display 

4) carrier 

4-2 property (typical products) 

20,000 sets/year 

120,000 pcs. /year 

100,000 pcs. / year 

10,000 teminals/year 

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

microproces~or 

coordination processor 

standareci memory 

ROM BIOS 

I IQ layer extension slot 

Hoppy 

bard disc 

sub-display ::.ystem 

Intel 80386 33MHZ 

Intel 80387, Weitek 3157 

32KB SRAM, 25ns 

2MB, 4MB, 8MB. selectable 

64KB, buile - in setup, self re.rival, BIOS 
program 

2 32bit slots, 6 16bit slots and 2 8bit slots 

L 2MB 

l 04MB, 20,lMB 

MGA 720X350 

! 
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2)DPK 3600 printer 

printing method 

number of needles of printing 
head 

printing speed 

printing character group 

copying capactity 

paper feeding 

command collective emulation 

interface 

service life 

noise 

3) Zijin monochrome display 

display tube 

resolution 

scanning F 
I 

scanmg manner 

power suppi>• 

power loss 

coior 

MTBT 

Impact matrix printer 

24 

Chinese h/ s, l 20cps. letter, 60cps 
English h/s, 180cps. letter, 90cps 

Chinese, GB 5007-85 National standard chi-
nese character base 
English,ISO 8859-1/ECMA 94 

5 copies Gndding printing the original) 

Chaint friction automatic single page feeding 

LQ-16OOK, XL24, DPL 24C 

stanaard , u,ntromcs type 
ontion. RS ?02 

• MTBF, 8OOOhrs 

54dBA 

14 "'FS monochrome 

720X350 

horizontal, 31-35KHZ 
vertical, 49-95KHZ 

line by Iine and interlaced scanning 

22OV /5OHz, 115V /6OHz 

<35W 

singie: amber, paper white. green 

>10,000 hrs 

Configuration and teciinological characteristics 

Minicomputer. print£r and disples are all composed of housing. PCB and· mechanical, 

eiemenrs. they are different in iunction and appiicatiou though. 

10 



Housing- plasitc or metal construction through plastic injection and forming or metal 

maching. 

PCB JC and discrete components or mixed IC 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 deviCC$ ---:r-4~~::.-J&.~D~._f~o~rm~in~gjt--,1>.-i!IPC~B!.._i~nsert~!!cio~nl 
incoming inspection • ! 

solder defect ~--~~ · 
t---~-7:tc~l::ean~i~nf!tgr--~--1;w~a~v~ec;so~ld~er~in'!Jg 

repair 

raw material 

incoming inspection 

1precision processingl. -, 

V 

complete set 

as.semb!ing &. 
1adjustment 

v 

~ ODS p:rnseout plan 

5- l The existing cleaning process with ODS 

The process flow is as follows, 

l l 

idtningj 

l 
! 



im,ertion . wave soldering . , vapor deaning . , 

chip comnonent IC rosin flux F-113 

discrete component MCF 

rosin solder 

paste 

manual solder wiping - inspection 
, 

defect remody rosin flux insulation strength 

ordinary component test. residue test 

tin wire v, / t<»in 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 to guarantee the anti-electric strength and insulation srength and upgrade the quali­

t;•. 

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 corrosion resistance, which make the deaning process critical to computer 

production. 

3- ~ Introduction of alternative technoiogy-eliminatiny ODS 

The choice of PCB cleaning process is closely related to the type of flux and solder 

used. They have to be compatible. i.e. rosin flux and solder should be cleaned with or­

ganic solvent while water soluable flux and solder with water and Dl water, which are de­

fined and compared as follows, 

: 1 \ 1l ater ~k:nning pro~efs 

The proce:::;s is quite marurt: m throup:h - ho1t PCB assemblies. It·~ reported th.it. in 



CSA, around 35 % of through - hole assemblies employs water cleaning, which is also 

applicable to SMT assemblies. 

Follicable to SMT assemblies. 

Foil owing is the process: 

Components in­
sertion ( wateri -
solualbe solder)' 

inspection ( insula­
tion strength test t 
residue test) 

wave soldering 
( water soluab\e 
flux) 

manual sol­
der defect 
remidy 

deaning (hot 
- DI water) j -

drying 
(hot air) 

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. dea'!er and drier completely in- line is employed. 

2)solvent cleaning process 

Rosin flux and solder paste may be cleaned with organic solvent only. In the world, 

full F-based composite is a mature ODS alternative option. The available one is Axarel 

developed by DuPont, USA. Axarel contains surface wetting agent that is not toxic, nor 

corrosive, no CL in its molecule structure and is of biolysis, which functions·to dissolve 

the rosin residu,; very well and remove polar and non-polar contaminants. 

Axarel is also limited in application. lt may dissolve some silicon polymer and syn­

thetic rubber and it has a lower fiash.poinr(71 'C) and operation must bi'- careful and safe. 

The cleaning process is not as simple as F- 113 for Axarel cleaned PCB must be cleaned 

with water to amid the surface wetting agent from remaining on PCB so as to degrade 

product qualiity. 

3) no- dean process 

~he keypoi.::t for no-dean process is the low solid flux containing no halogen~ re­

nrni!:!:1g k:-~s re31Cd.lt on PCB that~:-: not corrogi,·e. thus not requiring cl:>aning airer soider­

ing. But. ionized acid conrninec! in this type of flux does not satisfy the current military 

codt::. Another approach for nociean process is to solder in inen gas or vacuum to aimost 

entirely isolate (). and aboiish the full oxidization possibilitv. In this case only small 

am,>Lmt of pretrca tmenl agent is used instead of Hux to dear off the original metal oxide 

lcyer aad n1in!rnizt" residue. The soiciering point i5- so ciean aftf=r soiciering tha{· nu ion re~ 
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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-dean(solder in 

N2) 

1 price ratio(SF-113) reasonable or lower 4 times higher reasonable or higher 

2 technology feasible good feasible 

inflammable 
3 labor protection safe, unharmful (should be fire and safe,unharmful 

explosion-proof) 

4 effluent treatment simple - no effluent 

5 solvent source easy import -
6 flux source partly import local or import -
7 

pretreating solvent - import -
source 

8 i one- time investment higher higher high 

Comparision shows that water and semi-aqueous cleaning processes are feasible op­

tions for this project to phase out ODS. Axarel functions better than DI water, but it's 

more expensh·e and has to be imporred while water is technically feasible, of a lower 

price, easy source and simple treatment and unharmful. No-dean 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 sen1i-aqueous. 

S- 3 Import of equipment 

The ex.istinc: :'. O!JS de-2.ners hct\·t to b~ replaced as the (:!eaning sokent and ooerating 
"'" ..,_ . "" 

condition change. 

Dtµending upon the product features of small batch and large vari'=tY, it's intended 

to select ECD 6307 and ECO 500 batch cleaners made in ECO, USA. For wave soldering 

in inert gas. there are vacuum chambers at both imput and output ends of the machine to 

' n1t-tinraih h co::1~rolkd 0 2 amount insicit.' rht: soidering area. PCB is ietdt:d into the vacuum 

che:n~r thar i~ "::nclo~ed a, cmr:e witi: air sucked out and N:, fi~l::d in t() reduce the 0 7 con­

I.; 



centration to 7ppm. PCB then goes in the fully 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. 

item Qty description 

Equipment 

1 solvent cleaner with dryer (EDC 6307) 1 cleaning peripherals 

2 DI water producing plant 1 producing DI water for cleaning 

3 water cleaner with dryer(ECD 9600) 1 cleaning soldered PCB of computer 

4 spare parts 

5 cleanliness tester 600 1 

6 
ultrahigh resistance and micro current 

1 cleanliness testing 
tester 300 

7 conductivity tester 1 

8 atom absorption photometer 3100 l 
measurmg lead. un ton concentration m 
ef!luPnt 

9 high/low temperature chamber 1 reliability testing 

j subtotal 8 

i materials I 

I l water $0luable flux 
i i lt PCB soldering 

2 I thinner 
I 

lt I flux thinning I 
I 

' 3 water soluable solder lt 

4 Axare! Sm' deaning 

i 5 ion exchange resin fv. s11 

5-4 Replication of the demonstration line 

i 

,,le 

/\;:,,; t" 

/' 
• . 

01-1:•,-,.,( 

. 

To make the most economic use of multilateral funds and acceierate the replication of 

ODS phaseont demonstration line in the entire sector. the foliowing plan has been layed 

down. 

UThe Dept. of Science and Technology, MME! is responsible for the organijation 

of ov~ral! ~tudy tour and the poli!?y me.king. 

~ iSet ur, ciean1ng process anct recycling iab in No.::-: anC. l"~c,. 46 lnsurues. 1½.MEI. 
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3)Set up cleaner manufacturing line in No. 2 Institute, MMEI. 

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 fee 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 is as follows: 

output 
rating of ODS 

ODS consumption 
item 

(piece) 
consumption 

(t) 
(Kg/piece) 

1 computer 20,000 o. 05 1 

2 printer 120.000 0.05 6 

I 
3 display 100.000 0.02 2 

i 10,000 
4 earner 

(terminal) 
0.1 1 

total 10 

The total ODS reduction will be 1 Ot by completion of the demonstration line tn .- ,,, 

1995. 

5 Building $tructur-e and utilities 

The converion will take place in Buiiding No. 6120 of the firm. It is a 3 smrey build­

ing of reinforced concrete frame structure with a column line of ( 7 3 + 7} 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 2nd floor, which is of terrazzo flooring 

r-2ady-n1ix.-2d ;1c.inting v.~all wid: doubk faye:· glazing and panel. 1t•s c ~1,;ntra! air-condi­

tioned area. 

PCB deani:1g process occupie:: an area of -±2 m2and will be 84m 2 after con\·ersion to 

DI water cleaning process. 

6-2 Ctilities 

and have sttffici0;.·:1r capacity for trl-:- convers10n proJect. 

15 
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The conversion will reguire the following additional sen·ices: 

ins,alled power capacity l 75KW 

city water lOt/h 

DI water 4t/h(max. ) 

And a DI water producing piant (covering an area of 112m')should be imported and 

installed for the future use. 

7 Environmental protection, occupation safety and hygiene, fire protection and ener­

gy conservation. 

These issues have been taken 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 

go to the effluent treatment facilities(to be purchased for this project)hefore 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. 

7- 2 Occupation safety and hygiene. 

1) Converted or newly built buildings will have emergency exits, lighting and light­

ning arrester. 

2) lighting of 150-300LX will be provided inside the building. 

3) All the driving units will have housing or wire guard and equpment and instru-

ment have neutral grounding. 

7 - 3 Fire protectiom. 

1) Buildings will be fitted v,ith portable MY 4 extinguisher. 

2} Building No. 6120 will be equipped with hydrant e.nd wacer suppply will meet 

25t/s requirement~ 

7 - 4 Energy consenyation. 

1 J Au~ometi2 temperature ::a:itrol will serve the p:-oc:-:::5~ r':"quirement of some equip-

ment to conserve energy. 

2) Pips:line5 of water! power Rnd gases w·ill have meteri:ig gauges :naunred inside. 

3) Compact fluorescent light will dominate in lighting fixtures in the tine. 

8 Organigational institution and training. 

>-lan.img- fn-m adopts- the ciirt::::tor re5.pm:.sibiiity $ysteff .. \..;nder tiu:a director's corn-

]7 
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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: 
r----j! 'D~i~v:_. _.<::O~f !_P:_i,lan~n~in~gl 

Div. of Technology! 

Chieff----.-----J-----,@S~e~ct~io~n~o[f £P~re~p~a~r~at~io~n~,t 

I 
\Vice Chief! 

r-----<1Sec. of Inertionl 

r-----<:Sec. of Soldering and Cleaning! 

8-2 Training 'Sec. of Testing! 

It's intended to send a group of 6 members for 20 days for study tour abroad so as to 

speed up the ODS phaseout 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 £raining 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 lmplemetation. The No. 2 (electronics 

process research) Institute and No . .;G (electronic materials research) Institute will closely 

coordinate with the factory t0 conduct test and replication work. 

This pro_iect will be completed in 1. 5 - 2 years since the appro,·al of the fee.sibilit,· 

study report and the impiementation schedulE:. 

The implementation schedule is as follws: 

year 
pro6-ress 

! 
1992 ! 

? ' ~na 

half 

1993 

1st 2nd 
half irn!f 

1994 

l st 2nd 
haif half 

1995 

1st 
hali 

I 2nd 
lrnF 
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' • 
' 1 Feasibility study report I 1 ' ' preparation and evaluation 

2 
Examination and approval by -NEPA and UNDP 

3 
survey and technical 

I exchange at home 

4 
Study tour aboad -.... 

6 member for 21 days 

5 - commercial negotiation -

6 
contract signing and -.... 

approval 

7 
contract execution and 

construction 

8 Trial run and acceptance test 

I 
' 9 replication I 
I 

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 he postponed accordingly. 

10 Incremental cost calculation 

10 1 Investment estimate 

:-.Janiing firm is intended to set up a demonstration PCB cleaning line for ODS phase­

out with the grant of the Montreal Multilateral Fund . The investment estimate is as fol­

lov.rs: 

lithe total investment, RMB 3,584, 800(including US$ 492 ,OOO)where, 

construction RMB70, 000 

machine procurement RMB2, 186,400 

(covering 

in::-tallntior. 

US$ 352,000) 

RMB i,7. 900 

us$ 10.000) 

ot:1~r engineering cost and expense RMBl,270-500 

US$ 130,000) (covering 

? .·,the proportion of fixed assets. 61. 57% 

T!1t: inves1n1ent 2lio!:ation wili be comµieted within 24 montns irom the dan· of 

!9 

\.1.., T 
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Cf~DP signing the project document. 

4 )som.e descriptions concerning the investment estimate. 

a. The foreign exchange rate is l USO to RMB 5. 79 as issued by the State Foreign 

Currency Administratiom on Feb 5th,1993. The imported equipment will be of CIF price 

and together with the materials for trial run wii! be exempted from duties and taxes on 

added value pursuant to certain rules. But the local supplied costs in RMB such as compa-• 

ny commission, banking charges and local transport expense and miscellaneoous 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. 

c. Installation cost will cover the cost for 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. 

~. This project will involve refurnishing the cleaning process only, exclusive of the 

tools or furnitures required, which will be supplied by the firm itself. 

L It'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 1984. 

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

i. The foreign currency required for this project wil! be allocated by the Montreal 

Ivfaitilateral Fund while rhe RMB by the firm. 

10-2. Esrimate of operating cost 

computer and peripherals are cleaned in vapor cleaning process with F - 113 and 

MCF. The no-ODS replacement technology~water deaning and semi-aqueous clean­

ing processes·-· induced equipment change will bring about the change of fues and energy 

co:-~. iabo;' cost and maintenance, cost~ which is s:lown in the tabk- c.t:ached. 

; 1:1-:::. t:11;.· esti:natt'. of ner pre:::<!nt Yalut- of operating co~t 

Judging from the table attached.it could be seen that the operating costs before a.,id 

alter conversion for this project art right equal tu each other (Ri\1B l 39,200). The diifer­

enct of increa~ed 5um and saved sum is "'on and the net present value is "'o"' too. 

l 0-· .; . The total sum of incrfmenta! cost 

zo 



$ 619, l 00). Jr's hoped t!1at l:S $ 4 92. 000 out of the total sum would be grant allocated 

by the Montreal Multilateral Fund. 

10- 5. Calculation of "C" value 
CC• CRF+(OC-OS) 

C= M, ODP 

where CC= increased investment RMB 3,584,800 

CRF=l2% 

OC=yearly additional operating cost RMB174,200 

OS=yearly saved sum RMB174,200 

M. ODP=yearJy emission of ODS On terms of ODP value) 8t cl 
(i.e. F-113-l~t, ODP-6°.

0
J,emission-5. lt) MC{ oPP o,I 

Therefore,for this proect KC" value is RMB53, 700=US $9,300 

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

11. Financial analysis and economic evaluation 

11-1 Conversion ts impact on the firm's economic results 

The firm's financial returns analysis clearly displays a rise of the annual total cost 

and rhe peoducr cost under the circomstances of identical 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. 

l 1- 2 Economic e,·aluation and suggestion 

The project aims at ODS phaseout through converting the cleaning process. Conver­

sion won't lead to any new product. c.ny 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. 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 pointc-d outthat the economic returns come out of the 

conY·::-sio:1 wtE b<:- nr-:gati\-::- and sh0t!ld b:: offset "Sith the ortgnr:1 pro:'it ~ which will not e­

conom1cc:lly bene:'it the £inn. Thus. for repli::ation of the demonstration line to eliminate 

To reduce ODS caused ozo:if: laye: destruction is most essential and imperative. The 

social results couid not be judged only from the <economic point oi view. It's firmly be-
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iFtr 
before con version after conversion difference 

description pnce price lncrease+ 
Qty (US$) 

Qty 
(US$) decrease-

l F-113 !Ot 15,000 -15,000 

2 Axarel St 15,000 + 15,000 -
3 water use 24,000t 6,000 +6,000 

4 power consumption 33,000kwh 6,600 18,000kw 83,600 +77,000 

5 labor cost 2 persons 9,600 ?persons 33,600 +24,000 
. 
.ic- \_c> 

6 maintenance cost 8,000 36,000 +28,000 

total 174,200 174,200 0 

Table, Investment Estimate 

foreign 
in term:: 

description currency 
of RMB 

RMB remarks 
(USD) 

1 building constructin 

I building and pipeline 

i 70,000 
i ' conversion 

' 

I I 
i I I 

i I 2 equipment procurement ! I 

' I 

~~- 1 imported equipment 

1 price(including materials) 342,000 1,980.200 CIF I 
I 

' ' 2 company comm1ss1on 
I 

5, JOO 29,500 I 
3 Bank Commission J.700 9,800 

4 local tran:.pon and 3,200 18.500 

miscelianeous expense 

;-;ubrmal '.:'.,;).'.::. -~:)( .'..:♦ 038.C:.,C 

2-2 local equipmet 

l price 140~000 

~ 
transpon nnd miscetlaneons 

S.400 
expense 

~utlim,1l l 4f,. -h! 

00 
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' 
I 

! 

I 
total for equipm~11t I 352,000 

' 
3 insta1lation 

1 imported equipment 9,000 

' 2 local equipment 1,000 

subtotal 10.000 

-4 other items and expense. 

l study tour abroad 50,000 

2 technical assistance 30,000 

3 expert receiption 

' 4 local training 

5 replicaiton ,development and test 

6 feasibility study and design 
' 

7 contractor supervision I 10,000 

subtotal 100,000 

' 

5 preparation ! 30,000 

6 mterest of loan 

total 492.000 

List of Equipment and 1nstn:ment 

I 

" t Vlater cleaner with drier 
(ECD 9'300; 

DI water nrodurin~ ~;lant 

2,038,000 j 148,400 I I 

I I 
I ' 

52,100 I i 
t 

' 5,800 I ' i I 

57,900 I ' 
l 
' 

289,500 I 
173,700 23,500 i 

I 
10,000 

180.000 

150,000 
' i 
i 

57,900 10.000 i l 
57,900 I 373,500 i I 

I I ' i I 

i 173,700 I 110.000 ' i 

' 
i 

3L300 

Qty 
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' ultrahigh resistance and I ! 
I 

1 ! :::s.ooo 0 
micro current tester I . 

6 conductivity tester 1 6.000 

7 I atom absorption photometer l 30,000 

I $ 
high/low temperature 

test chamber 1 20.000 

9 spare parts 10,000 

subtotal 8 307,000 

local source 

1 effluent treatment facility 1 100,000 

z PH ion tester 1 40,000 

subtotal 2 140,000 

total 10 587,000 
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PROJECT COVER SHEET 

COUN'l'RY OR REG::CON: China 

SECTOR COVERED: Primary Sector: Solvents 

'•ODS CONSUMPTION IN UFEC'l'El>'-
'.SECTORS 4311 tonnes of 0DP in 1991 

Tl:TLE: ELIMINATION OF CFCs IN CLEANING 
OPERATIONS AT THE CHENGDU 
QIANFENG RADIO INSTRUMENT FACTORY 

','l'l\O.;tltCT DtmATIOlf: Three years from fundin9 
'. availability 

ROJJCT DIPACT:ODS RIDtlC'l'Idll 9°tonnes reduced CFC-113 

01'08:ED 'SUDGET: 

~MPLtMEN'l'tNG AGENCY: 

Project Expense: US $401,000 
ope.rational cost 

@4 YR NPV = US$ 43,700 
us $444,700 

UNQP 

AGENCY:, NEPA THROUGH MEI 

PROJECT SUMMARY 

The China country Progr~ addresses the rapidly growing 
solvent sector by employing a strategy of subsectoral 

ilir'·>s' demonstration projects, followed by replication. The CHENGDU 
• .' • :: factory is the fourth demonstration project, following oandong 

apd Dalian which were approyed . in 1992. The CHENGDU FACTORY 
epresents the sector associated with the manufacture of 

,electronic instrumentation· (180 firms, 20% of the ODS 
:consumption),and the technology planned includes replacement of 
.eltisting ODS cleaning lines with a semi-aqueous cleaning line for 

),.the critical, high reliability, high frequency circuit boards, 
' and an aqueous cleaning line for the non-critical boards and 
• ·' ~eripherals. 

,', 
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PROJEC:11 OF 'l'U 'GO'VBlUIIIENT Oli' CHINA 

ELIMINATION O) CFCS. IN CLBAHING OPEIIATIONS AT 
THE QIANFENG RADIO XNSTltUMEN'l." FACTORY, CHENGDU 

PJ:ojeot Ob:joot.ive 

P. 10 

_e. objective of this project is to phase out the use of CFC-113 
'a.nd methylchloroform Used in the manufacture of high voltage/low 
:.10S$ printed circ::uit boards . (PC·B) and coaxial products, and 
:eJ:ectrc:mic instrument component,; at Chengdu Qianfeng Radio 
Instrument factory. The project will use technology and equipment 

.. that can serve to <;lemonstrate successful application of ODS-free 
'itechnology to the other manufacturers in this subsector 

SGctor Data 

btal ODS consumption in China in 1991 was 48,239 tonnes with a 
}ODP {ozone-depleting potential) value of 60,352 tonnes. China 
· 'has forecast that unconi.trained ODS consumption would, by year 
,;J~.lO, result in ODS consumption of 229,318 tonnes with a ODP 
value of 292,714 tonnes with a resulting severe damage to the 
• ,iobal ,ozone layer. 

0 
consumption in the solvel:!t~ sector in 1991 amounted to 4,947 

"nmi,s with a oolnbined ODr' value of 4,311 tonnes. This 
i!.»lllbination reflects the weighted average of a 1. 07 ODP valUQ for 

• C-113 (91%) and a 0.12 OOP value for methyl chloroform (9%). 
ere are 3,200 medium and small-sized enterprises using oos­

\fla1Sed cleaning processQs in China at present. With unconstrained 
¢onsUlllption, ODS consumption in this sector by year 2010 would 

'.reach !53, !571 tonnes, growing at over 14% per annum over the 
~iod 1991-2010. lt is thus critical that ODS consumption in 
.. ·• is sector be reduced as soon as; possible. This is 

echnologically feasible since alternative processes exist. The 
~in issue is to determine• the few cleaning processes, or 
a:.alternative technologies, mtjst feasible for the many different 

~tory applications throug~9ut China. 

Baekground 

:major, high growth area in China is the sol vents sector, as 
. :,~escribed above. Key demonstration projects in each of several 

.,.' •' l1!ajor applications, or subsectors, followed by rapid replication 
'i:ahd deployment of the delnonstrated technology, is deemed 

: 'necessary for successful colnpletion of the solvents sector 
.. t overall strate9y. Two additional elements which are essential 

, '. :,'«'f towards achievJ.ng cost effective phase out in the sector consist 
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a) A laboratory for evaluating parts cleaning processes for 
the replication plants, where samples from the factories 
can be cleaned in various standard processes, and the 
appropriate process and equipment specified. 

l
'et2'k.,,.,,,,,;.s ,· 

.,,.,,,1,:,•:.";>l.!~ 

"'~~•i:ti?' b) A manufacturing line :to produce cleaning equip111ent for i:it;;~:t the replication in an &cc>nomical, expeditious manner. (One 
~~· ~ A . . general study tour has already been compl.eted to evaluate 

&::·:~,;\.. =:::'.I~:::~ .. ·::::::.:..· .. :::::,::::~ :: :::: 
~?:'-<"•-"0• subsector fin from at11ong some 180 factories producing similar 
,i~· ·, ••. • product lines in China because it. faatures high quality and high 

:i.., "'!': reliability requirements, and possesses the appropriate 
·t"'complexity in its manufacturing of both through-hole and mixed 
'0~teohnology printed circuit boards (PCBs). It is located in the 

. :;;:,northeastern suburbs of Chengdu City, Sichuan Province. Founded 
•.~•"·fin 1958, it manufactures 3 main product lines - signal source(low 

, frequency, high frequency, and ultra high frequency) , high 
: reliability products, 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 
t7.J ,gl':iH, in circuit board manufacturing as well as soldering/assel\lbly, it 
,1~: .. ~;'"'~' also contains effluent treatment facilities, to assure compliance 

r1£t~~\'.'1 with national and provincial regUlations . 
• '"::.,:O\~J- . 

:.;"'\ 
' ;~'.. 

~·'-'· • Project Description 
~-{i . 

. ,_,,,;: ';.'!i;,I-;:¼''Cl\engdu Qianfeng Radio Instrument Factory currentl¥ uses 
11y:f~ primarily CFC-113, with some methyl chloroform, in the 
!lfi,i;,f•'·s•· .'· manufacture of its product lines, consuming 9t/y of ODP. The 
51;:;;;<'.' ... r«;,:,: company is committed to phase out the use of these ozone 

• ~i\,.depleting substances, and has selected the use of aqueous and • 
~tse:rni-aqueous technology for it:s two l:latch cleaning lines that are 
•/'to be replaced. In addition· to the equipment to be replaced, 
:~ instrumentation will be neecled to define and establish a high 

. ~.''\/;'.' reliability, quality manufacturing process. This process 
•·, ,'f:•~;{: ·, definition equipment will also be used by other firms during the 
~J.,\"',"".·".' replication process. Peripheral equipment will consist of a 
~-;t~· .... ,., .. ,. D.I. water generating unit and an assembl.y process aqueous 
~~-:.·.,effluent monitoring system to assure product quality requirements 
• ,:,-f;,.,~,;1 are retained and environmental responsibilities are met. The 

~~~· factory will absorb the costs of new piping and transformer 
:/~c.:'(' needs, as well as piping modifications, and some training 

•: t~!'·expenses associated with startup and the replication proces$. 
'.;',A study tour is built into .the project in order to select the 
.·;~xact semi-aqueous 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 some 
:·~ >i local experts for the training tasks associated with the 

,,treplication process. 
::-.:::} 
).:_:~\·, 
-"~:~·,: 
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Technology Choice Discussion 

5323398 F' .12 

e selection of semi-aqueou!l'teehnology for the "high ral" PCBs 
. as based on the desire to assure that the minimum changes are 

ade to the manufacturing 1)1:'ocess. ThE> use of semi-aqueous 
cleaning technology allows the continued, uninterrupted use of 
he upstream, solvent based soldering and assembly steps (with 
sin based fluxes and paste) .and allows the limited engineering 
ources to be focused on a smooth transition in the cleaning 

.rocess as well as the change in the effluent streams. In 
ddition, the high frequency:applieations of the critical circuit 
ards can put them at grea~ risk, in an environment conducive 

o dendritic formation. The• semi-aqueous process allows the use 
rosin based fluxes and pastes, which reduces that 

.2 Production Process 

the high ;reliability, complex PCBs will be 
cessed in a semi-aqueous cleaner. This allows the same 

pstream process to be used. It does require, however, the use 
'of DI (deionized} water for rinsing and a drying step which 
,consumes more energy than the current process. There will be 
cascade rinsing steps required for these boards, to be built into 

:-the batching cycles. The metal parts and non-critical PCB's will 
·be cleaned in an aqueous batch cleaning system, which also 
1,l:'equires DI water, a cascade rinse and an assembly waste effluent 
monitoring station that was not needed in the ODS solvent 

~scleaning systems whieh are being replaced by this project. 

Projeot Costs 

Total Project Costs Requested from the Multilateral l"Und 

Equipment 

1· semi aqueous clearie;r with 
drying unit 

l 

l 

l 

l 

DI water cleaner With drying unit 

DI water generation;plant 

cleanliness tester 

""tom absorption effluent monitor 

spare parts 

subtotal 

price/cost 
$ 

76000 

78000 

40000 

22000 

30000 

10000 

256000 
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s 
Materials 

ion exchange resin 

Miscellaneous Costs 

equipment installation 
study tour • 
expert fee· , 
feasibility study/ 4esign 
transportation/prWum 
construction/startu:p 
contingency items • 

subtotal 

subtotal 

TOTAL 

Operating Costs 

energy 

$0. 05/kwh* (l35000-:33000)kwh = 
maintenance 

$12000 new ~aintenarioe cost (5%) 
$ sooo replaced eqpt mt. cost .. 

ingredients 

$ 9000 new .solvent 
$14300 old solvent 

operating Costs 

NPV of 4 yr costs 

TOTAL 

Project Costs to be Borne' by the Country(RMB) 

technical assistance 
experts • 
local training 
development,testing for replication 
contractor supervision 
preparation • 
building, pipeline. ,co.rtversion 
local equipillent ' • .,. 
feasibility studyJ:.~'esign 
transport and miscellaneous 

TOTAL 

5323398 

.2.2.2.!2 

5000 

10000 
40000 
30000 
10000 
10000 
10000 
30000 

140000 

401000 

15100/yr 

4000/yr 

-5300/yr 

13800/YR 

43,700 $US 

23,500 
10,000 

180,000 
100,000 

10,000 

P.13 

110,000 
50,000 

200,000 
10,000 
12,000 

705,500 RMB 
126,000 $US 
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, . .Pinanci119 Plan 

From Multilateral Fund: 

Invest:ment Costs 
NPV of 4 Yr Operatin~ Costs 

'rOTAL REQUESTED FROM THB ML FUND 

Fro:m the Government: 

Total Project coat 

l:lllplGentation 

;i Manage:ment 

5323398 

$401,000 
43.700 

$444,700 

$126,000 

$570,700 

,.ojeot management will be carried out by MEI under the direction 
• NEPA 

Schedule 

YEAR 1992 1993 1994 1995 

BP DBSCl\IP'!IOH 

Feasibility Study report 
and evaluation • 

Examination and appr<ival by 
NEPA and UNDP , 

survey and technical 
exchan e 

stud tour 

contract ne otiations 

Contracts let 

Proeurament construction 

Startup and acceptan?e 
testin 

Project Impact 

X X 

xx 

X X 

X 

X 

X X 

X 

, is project will eliminate the use of at least 9 tonnes of ODS 
·J.n the first year after startup. Market and growth estimates 

,, i•' :;,,,. indicate that this may continue to increase a_t the ra.te of ab<?ut 
• . .,;_~!;-':' 14% per year. The project will also provide a high quality 

,'.~! demonstration site for the training, dissemination of know-how, 
,~.;:i,;·;:":.,: and techn,olo,n: transfer to _an additi~mal 180 similar 
. • ·' nufactur:tng sites throughout China, which in 1991 consU'llled 711 

:nnes/year of ODS. 

TOTAL P.14 

I 
I 
l 
I 
i 



United Nations 
Development Programme 

TO: FRANK PINTO 

FROM: CLINTON NORRIS 
UNDP CONSULTANT 

World Development 

DATE: 13MAY, 1993 

SUBJECT: PROJECT TECHNICAL REVIEW 

I have reviewed the Solvent Demonstration Project, "Elimination of CFCs in Cleaning 
Operations at the Chengdu Qionfang Radio Instrument Factory" based on detailed 
discussions with MEI (Ministry of Electronics Industries), CEEDI (China Electronics 
Engineering Design Institute), and review of the study report prepared by factory 
and CEEDI personnel regarding the Chengdu Factory project. 

Technical Soundness 

This demonstration project substitutes different, but effective non-ODS technology 
for !he current solvent cleaning lines that are in use, i.e., aqueous technology for the 
non critical parts and semi-aqueous technology (solvent clean/aqueous rinse) for 
the critical radio parts. It is these critical 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 aqueous technology. Both technologies are now in use 
and have generally demonstrated at least equivalent performance vs. prior ODS 
cleaning processes. 

Safety 

The use of semi aqueous technology employs hydrocarbon substances 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 controlled or blanketed, depending on the equipment chosen. 

Environmental 

The use of aqueous technology has the potential for the 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 thqt the process settings can be adjusted or the metals 
removed. 

• One United Nations Plaza •New York, NY 10017 •Tel (212) 906 5000 •Cable UNDEVPRO NEW YORK 



Environmental (contdl 
II ls the evaluator's understanding that aqueous treatment is available at Chengdu 
due ta the circuit board manufacluring at the site. 

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 
voe potential. While voes are not regulated in developing countries, they may 
be a futur;e concern. 

Cost Effectiveness 

The project addresses cost effectiveness, with stipulations that instrumentation be 
used in the replication process for the subseclor, 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 countries and at $8.8/kg, are in the 
range of unit abatement costs for solvents, in spite of the fact that this is a 
demonstration project. Casi 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 also address the issues related to practical experience. 

Recommendations 

II is recommended that this demonstration project be approved. 

One United Nallon• Plaza •New York, NY 10017 •Tel {212) 106 5000 •Cable UNDEVPRO NEW YORK 
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9) ODS reduction 

Total ODS reduction would be 8t with C= US$ 13. 700/t • ODP in completion and 
srnrtmg operation of the demonstration line. (C value for UNDP grant is US $10, 800/t 

• ODPl 
ln completion of replication in 180 firms (cost for replication extra). 711t ODS 

would be reduced by 1996. 

l - 6 Conclusion 
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 liable to replace ODS in the 

3. 200 electroic firms. It's thus absolutely necessary to phase out ODS in electronics <in­
cluding metal PR deaning. 

2) Since (~nstrument firms are spread out all over the country and big ODS 

users, it's more economic and rational to build up a no- ODS demonstration line and 

replicate the line step by step. 
3) Chengdu factory is typical and featuring critical electric parameters, high cleanli­

ness and large ODS consumption. So, it's the wise decision to set up the demonstration 
line in Chengdu fact0ry. 

4) 1t 's better to introduce mature ODS replacement technology from abroad. 
5) The project would get strong support from the government. 

6l The economic benefit of this project appears negative. 

7) O:1 the other hand. the social benefit of this project will be remarkable in teems oi 
protecting human environment, 

Chengdu fact0ry will completely elimnate ODS up to 8t in tOtal from 1994. 

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

will be 756t by 19?6. 
8l C "a'ue L'S S ::3. 700/t ODP (C value for UNDP gran: is $ 10. 800/t. ODP: 
T!1t abo\·t; w<n.frd justify the necessity 2nd feasibility o~ trlis demonstration lint. 

, :::iomc -::xp~2nsu0:13 

] ) lnvestment in this proj1:ct won~t make any change in production capacity, product 

qu?.lity ind the output value. On the contrary. tht' riroduct c-ost wiU go up. which wil1 re­

sult in negative- economic returns. ln addition, the project is a demonstration line and 

same cost will be vinudy ou1 of the factory need. Due to rhe above reasons, it's best not 

tc, allocate the funds (both CS$ and RMB) in the form of loan, 

'.?\ T!l.t" '.:',')::'".:~ ~1;:r:;-n~ c::1c:. snftv,·an: fo;- thf'• prn.i::ct i~ :-:0; inc:lud~d. 

✓ 



3) ODS phase·--out schedule will be delayed unless the transitional multilateral funds 

is allocated by the 3rd quarter of 1993. 

4) The prerequisite 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 Dalian. Dandong. Chengdu and 

Nanjing). l cleaning process and recycling lab and I cleaner manufacturing line. They 
condition one another and the delay or cancel of any of them would hinder the overall pro­

cess. 

z_ Information on implementation agency. 

2 I 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 is 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 4S 

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, frequency sweeping source and special source for com­
munication. broadcasting and television) serving the use in areas of radar. communica­
tion. electronic countermeasure. navigation. broadcasting and television; signal analyzer 

(including frequency spectrometer. modulation meter. phase noise meter. distortion me­
ter. stereo decoder); network analyzer: RF voltmeter (including voltage standard and 

test r!:ce1ver!: attenuator: DC,, AC regulated power s1.:pply and \-arious parameter mea­

surmg n1erer. 

Ekctronic application product-- ESD control. security device. consumer power 

supply and eiectronic medical implement. 

Const!mer product--·gas v.~ater heater. electric wzter heater. cook!ng oven and gas 

:-c'.Jke:-. :Sad: category 0[ produ:t has it~ own R(>.D :enrre. B=side:s and based on the 

ahov,c product. the factory has devoted great effort to deniop intelligent tester and elec­
mobite servl::e. broaci:::e:.s::ing 2.rid t-2ievslon. extend 

tronics technical appplication a:1d furthur diversify the product of the 3 categories. In ad-

di:ior:.. th~ f2:to:-y has .s~c:~ss:'ully combined the technobhy ~.nd tr2d-= for even bt2tter df­

veloping and upgrading their product to follow the principle of enlivening the operation at 

nonH::: and increasing export abroad. 

The factory now flas: 



in which workers: L 475 

technicians: 970 (senior-level: 115 engineer-level: 341) 

--site ground area: 177. 300m2 

in which building area: 105. 200m2 

--floor area: 166. 700m' 

--key equipment: 876 pcs. 

instrument: 1237 pcs. 

--installed electricity capacity: 1200KW 

-- ¥ fixed assets: 60. 078. 000 

net: ¥34. 476. 600 

--industrial value of output: 

in 1991 (present value) ¥ 85. 780. 000 

profit: ¥ 5. 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 en15ineering design. construction and production to the National En­

vironmental Protection law. 

1) 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. 

3l noise-- noise insulating wall. door and window were mounted in the noise gen­

era ring room. and noise suppressor and flexible connection in the piple. 

All the facilities in the facto:y have 100 % service rare. 99 H operation rate and 95 ½ 
rate of fineness. 

The factory has its own :nonitoring center to keep the treated waste discharge in 

conformity wah the national and prm·incial regulations. Bur. at present. CFC-113 and 

MCF are srili in use in PCB assemblies cleaning to remove excessive flux. Local exhaust 

serves to ensure the operators fl:::alth. bur the discharge to the atmosphere acts to deplete 

tht ozone la:ver and ruin the li\·1:;g environment of the humanheing. 

·:'ht raµ:.d development c,~ :-nooLl~ service ana tdev1smn mciustry and the steep in­

crease of rhe equipment in these rwo areas have provided a huge market for the related 

te:.-.ters and in5:trument. 

l 7ht· an!1ual sale5 of elec;::r.:::::1i: testing instrun11::ni and those: in it for com.muni::ation. 

broadcasting and television th-2~>: years in the major developed countries are shown in the 

ic,lbwinc t:: i"il:;-.: 



I year I I 
1985 I 1986 1987 1988 i 1989 1990 

items I 

! eleetmmc testing instrument (in us I' 
l 

7619 7729 7947 8607 9929 10265 ' ' ! $ m,l.) • 
I ! 

in it the instrument for communica- I 

tion &. broad casting (in US$ 2536 2576 2649 2869 3309 

i 
3422 

mil.) 

(The sales in USA, Japan. Germany. UK. France and Italy account for around 99 % of 

the total) . 
The table indicates a ratio of 1/3 of the testing instrument for communication. broadcast­

ing and television over the total electronic testing instrument with a yearly sales being 2. 

5 to 3. 4 billion and a 6 % 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 Communication, 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 culture 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 150 
-190 mil. of local supplied instrument) with a 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. RMB in the 8th 5-

year pian. It's obvious that the current local supply is far behind that number, for mobile 

servict in particular. For instanct:, there are 1 mil. pcs. of mobile senTice units in sen·ice 

now and will be 2 mil. pcs. in 1995. That will require a number of 400 pcs testing in­

strument for R $ D and production. 
3- 5 As the communication. broadcasting. TV and information industries growing 

fast and various electronic appli?.nce entering household. the electromagnetic- interfer­

enc-=- induced abnormai operatior: of th0 aµpliances ha~ tu::-:1ed to be :?. common problem. 

it~$ <1.ttracted much attt.ntion ir~ the '\vorid and rules and creu::-ric. have been issued lor con­

uo: and resc.:-nin of su::f~ d~ctro:112.f:n':'ti::: pollution. h~~ :1::1: c.Jlow,;bie re, produce t:11p'.::>n 

or export tht· product that does not meet the rules or criteria, ln China. it's been not long 

before th~ national EMC standard was established with rc·•er,0 nc•,. t.o C!SPR 2nd /'v'.IL and 

(':ame, into fore(;. 

There will be an increasing dcmanci lor testing instrument (Ther(• is almost none for 

the time being! for the purnose of impiementation o! EMC standard and the inspection of 
' 



tionally satisfy the market demand. 

3 6 Great effort may bring about a sharing in international market for the testing 

instrument for communication. broadcasting and TV. ln the past few years. the factory 

has produced more than 10. 000 pcs. of 13 types of product for export including signal 
generator. frequency spectrometer and parameter tester to Poland. Cuba and Romania. 

power supply for all types of radio set to Germany and domestic communication security 

system to Australia. Singapore. Vietnam. Pakistan and Hongkong. 1t should be noticed 

that country like USA is both a big intrument ex.porter and importer as well. 

The USA market statistics on electronic testing instrument in 1987 and 1988 are 

shown in the table below: 

total sales of 
home home market 

electronic testing 
sales 

expoct improt 
sharing 

instrument (in US $ mil. ) 

1987 5411 1033 4378 2129 32. 7% 

1988 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 '1igh-grade market 

while open the medium-and low-grade market. lt's known that there is a certain mar­

ket shared by the instrument of higher performance and price ratio made in Japan. the 

l'<etherlands. Canada. South Korea. Taiwan and Singapore. Hopefully some medium -

or low- grade instrument made in China could enter the market of USA or Japan so long 

e.s the products are greatly improved in performance. reliability and appearance. 

3- 7 Th~ medica! scrvic~ ~ector has se::::;. n1ore 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 5 

year plan. As estimated in the guideline on the development of new medical product. 

there was and will be a demand of 800 pcs. m 1991. 1. 500 in 1992 and~- 300 in 1993 at 

Em incre,rning rate of 30 per vear. Chengdu factory is one of the producers of such medi­

:::2.l in1plerr1c-nt. 

l!SS. LPG and methane as fuels and features high efficiency. energy-sa,,ing. quick heat­

of water. safo and reliablt· and simple op-2ration. It'$ been well re-:eived a~ soon a$ it's 

put up f~r sale. The factory supplied the whole country L 5 rni! p~s. in 1990 and 2 mil. 

p::-s. m 1991 and rnore:: nrny bi:· a,nicipaied. 

in a word. the factory has been and i_s doing its utmost to diversify and upgrade irs 

:::-r::::u".:'; tc1 s0:·\·e weE \':-!rion~ rncius:rict: :s-:-ctnr::- <.Hd all re?i~1n~ throu;;f:;)u: t'i-1>:: cot:nrr:,:. ~h 



has formed a yearly production capacity of 8, 000 pcs. of electronic application product 

and 300. 000 pcs. of gas heater series and won extensive market and excellent credit and 

increased its sales every )'ear. 
4 - Product programme, property and configuration and technological characteristics 

4-1 Product programme 

1) electronic instrument 

a. signal source 560 pcs. ' • ' ·/ 

b. signal analyzer 670 pcs. 

C. parameter tester 910 pcs. 

d. others (regulated power supply) 6150 pcs. 

2) electronic application product 

a. ESD control L 500 pcs. 

b. security device 20,000 pcs. (sets) 

c. electronic medical implement 910 pcs. 

d. gas appliances 26L 000 pcs. 

4- 2 Product property 

1) electronic instrument 
a. signal source- LF distortion signal source, multi wave 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, stereo image signal 

generator and frequency sweeping signal source. 

b. signal analyzer- frequency spectrometer below 2 GHZ. modulation meter helow l 

GHZ. distortion analyzer. high-grade intelligent frequency spectrometer. preselector for 

EMl inspection and frequency spectrometer below 4. 4GHZ. 

c, parameter tester - pointer and digital HF voltmeter. go- power meter. test re­

ceiver. LCR :neter. \re:tor Yoirmeter. RF voltage calibration unit. stationary wave 

tester. insulauon R tester. voice surface wave filter. tester and color TY tester. 

d. anenuator - step attenuator with multichannel. variable attenuation and step 

rate. various accuracy and step rate. various accaracy and impedance, fixed and pro­

gran1mable attenuator. 

e:. mi:rowave: de,·ice - tand"2m :1etwork. directionat c0upie:. :n1tr~yv.·nvE :::oaxial 

$V,ritch, coaxial filter irnpedance convener, directional detector. precision receptacle and 
. ' .. 

;rr·2tt~1;:;:1 c:1a;:11\, :~1<1ct1:1;. 

f. DC AC r<,gulared power supply-- DC radio station PS. DC regulated PS. con­

~_..r,,.-.:~_riaat f'S. NCAC r'2gulated PS, sv,-itching AC regulateC: ?S and :'."lean PS. 

:2) elecuonic application product 

ct. ESD control -- table panel and floor mat. wrist tape. ,·acuum ceaner. mmzer, 

component carrier. cassette, wrist rape monitor, PCR shelf. Yoltmet-::r and plastic bar_ for 

:'.':;•:1::·< ;1'.J:-p.:"S•::. 



b. security device alarm flash light. police rod. interior security communication 

system. multiplex wireless alarm system. 

c. electronic medical implement - pulse short wave treating unit. heart function 

monitor. white blood cell sorting counter. CO, lazer treating unit. multichannel feedback 
treating unit. nerve network balance treating unit. single channel automatic electrocar­

diograph and hot matrix printer. etc .. 

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 

industry. 

3) consumer product 

a. gas water heater- 5 I water heater, fully automatic water heater series, large 

flow rate water heater. volumetric central water heater. 

b. electric water heater series. 
c. 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 produ~t incorporate PCB and/ or high voltage and low loss com­

ponents, HF circuit. HF MW cavity components and precision components/assemblies 

requiring strict and thorough cleaning for critical quality and reliability specifications. 

Following are two examples defining the performance of two typical types of product 

-QF 1052 standard signal generator and JST CY. R.) 5-QFM 14B gas water heater. 

QF 1052 standard signal generator provides CF. FM and AM signals and receive 

stereo modulation as well. It is composed of the following elements - RF. phase lock. 

output attenuation. modulation and power supply and control functioning to generate CF. 

F:Vl and AM signal a,id receive stereo modulation. 

Phase iock technology is applied for higher frequency stability and accuracy. and key 

- ,_--;:;trarcd LED N1XlE tube d~splays f:~quency output 1eq;J, :nodula::i:m sratm:. setti:1.g 

and frequency channel switching. A 255 >'. 4 bit static RAM is used for digital information 

storage: and combination storage of frequency. output level and modi.:lation status ( 32 

groups of data). 

In case of power outage. , built in Cd- Ni cell could supply the p::w:er and preser,·e 

de.::-: for n1ore than one month. 

. . . 
:. ::- rnau: C:-joe., .... c.,.,. 

CW fre4wercy 0. 3-; 70 MHZ frequency stabilny 

± rpreset \·alu'=' :< 5 X 1 o-n + 30HZ" / 15min. 

C\V output: 0. ll,u.V-8S,m,~. source impedance: 500 

:\M chziracterisri:::s.: 0-8/•;l: inner modulating F. lKHZ 

outer modulating F: ~0HZ-J0KHZ 
:--Jv~ ch;;r;,c-1-=ris:.i~:-: C1 ··- ;..:_,~ • ::7.L: ::1!1e:- mo::iul.:ning F. -~ EHZ 



outer modulating F: 20HZ-100KHZ 

frequency and output presetting 

safety: insulation R> 2MO. 
leak current 5mA 
teat voltage: 1. 5KV 

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. 

DC 

lffi,. V 

The operation principle is as follows: 

luminous 
indicator 

l I . f-+-, oscillator 
circuit -

, 

l 
• 
' ' 

I . l - current J..+ 
L___! amplification 

step-up 
rectification 

shutdown 
protection 

. . 
' . stoTage . HT . 

capacitor step-up 

• 

discharge 

- frequency -
controi 

Applying 1. 5V DC to the circuit to enable the oscillator circuit. At the same time 

when iuminous circuit in operation the storage capacitor comes into service after step­

up. The discharge frequency control circuit starts up the secondary step-up to over 10 

KV high tension. breaking through 4. 5mm air space to generate spark for ignition. 

Meanwhile. the quick start current provides amplified PS current to open the solenoid ior 

shut down protection 10 make up the inertia of thermal couple. 

The main specifications. 
Operating \'oltage: DC 1- L GV 

1.or cli:schargt dist2.nce~ 1 OhV 

or discharge d,stance;;:,.4. 5mm) 

HT discharge frequency: ~ . , 
0 trmes;s 

quick start current time delay: ;;:,.10s (current cuts down to l00mA at 20mm 

4- 3 Configuration and technology characteristics 

Standard signal generator incorporates the following major components. 
P. C. !,. !C PrP, 



output display 
power supply 
switch. key and HF connecor 
AH fixed on the instrument shell, base plate. panel or shelf. 
Most of the electronic instrument works in the channels ranging from HF. VHF to 

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 inner 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 m.oinly for applica­
tion product and consumer product. of which the yearly output is nearly 300, 000 pcs .. 

5 ODS phase-out plan 

5- l The existing cleaning process with ODS 
Fallowing is the process of PCB soldering and deaning: 

l manual 
--; soldering 

i ( rosin flux) 

components ; 
'-'--preparation •. " 

--,-1 inspection 
' 

dip 

) 

• solder I~ 
I 

manual 
'..---~ insertion r+7 

inspection soldering 
(rosin flux) 

, • defects -,-, ,_, 
l ----- '------' 

vapar phase 
cleaning 
(F-113) 

~ inspecnon 

' ______ 2 

• j repair -----~ 

next 
Step 

Th-:· ·~·0:rs;):::'ncnr:s a!·e s:oid<:;-:;<c'. on the :b:ougl:: - hole :yp·:~ '.)r r.:-::oui;~- - ~"."l!e and -SVT 

type PCRs v:ith rosin flux and solder pa~te and cleaned with F - 113 to remove flux 

residu< [tnd ".'l::her soi: to gua~a:it~E th't a:uide::::t:ic stiengtL ias:..:la"ion 3-;:r-:::ngth and the 
least leak current specilied for quality product. 

Cleaning orocess is most critical to the production of electronic inscrument. applica­

tion oroduct and controls as most PCB assemblies for them aff ooeratinrz in HF. VHF and . - - - . , 
\(\'' ::-,· LT'T' ?.:-:.::: s.h~•;.::c. b-:· vc-;:: ::k·ar: n:1::1 d:--y f:J: d·.:('tY-i;: pc.:-;-,,;:;:1-.::-:::::: 2,tic.: [::'.'.~:..t:.acit:s. 



5 2 Introduction of alternative technology- eliminating ODS 

The choice 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 are applicalle to Chengdu factory. 
ll Water deaning 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-t wave soldering (water soluable flnx) -tmanual sol­

derung (ordinary components) -1cleaning (hot water, DI water) -1drying-1inspection 
At specified temperature and pressure. city water snd DI water (resistivity is 1 OMn-

cm) effect to remove water soluable flux and solder residue on PCB. Therefore. water and 
DI water is a feasible option to replace CFC-113. 

It'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 cleaning 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-1wave soldering (rosin flux rosin solder wire) -1manual 

soldering (rosin flux. rosin solder wire) -\deaning (hot water. DI water) -\drying-\ in­

spection 
Vi ater and saponifier cleaning process usually consists of 3 steps - deaning. water 

rinsing snd drying. 

In the deaning step. soils like grease. lubricant and rosin react with alkali- saponifier 

-PH value cf 10. 5-11. 8-and generate soluable soap. Normally. l0¾of rosin remains 
unsaponified 2nd rncy be most effectively removed in the water rinsing st-=p with v,:ater 

spraying at 'o1gh pressure e.nd/o, higb density. The clean PCB will be dried in the last 

step. 

11·~ a~.:-:t::r1~d that th:: :-cmi-;wueous n.nci water deaning proc~s:~ is;: ;ood choice of 

ODS replacement technology as it's technically feasible. cost-effective, human and envi­

r:)n:nent frie:1d!y and simpk ~upp!y cmd effluent t:eatmetL 

The factory wili be fitted with two cleaning lines upon product specifications and pro­
duction requirement - one sen1i aqueous (water and saponifior) automatic cleaning line 

for PCB assemblies of electronic instrument soldered with rosin flux and solder paste and 
• . . 



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 

feed 
preparation 

1 
SMT 

j vacuum 
-, conformal 
! coating 

pm 
cutting 

components 
semi-automatic j , - , 

insertion line r.,»~-------',----..l'n wave soldeningr 

preprocessing insertion , J _ 
flow line ) 

__,_j triming I ) - seml-aoueoos 
I ___ _., l deaning 

application product 

feed preparation '. 
' insertion ~+ components 

preprocessing i flow line 

, I 
L. ' t ,+j 

drying ;--,-, inspection ; 

I drying }+;±temperature 
;____J !shock 

pin 
cutting 

; 
1 ' 
L....: wave 
I ✓ l 
1 ; soldering 

I ' --_____ i 

water 

cleaning 

next 

step 

Th':" production process flow chart wiil be as follows \vhen no-ODS de2ning process in 

op:::rat1on 5 - ::., lmport of ~q_ uipmen t 

The existing F- 113 cleaner has to be replaced as the cleaning solvent and operating 

condition change. The !ist of equipment and materials reouired for the no-ODS process is 

showr! below: 

List of Equipment and Mat€rials 

for ODS phaseout 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

1 

2 

I item 
l 

equipment 

se1n1 - aqueous convey­

I orized cleaner H - 500 

I DI water cleaner w / drying 

oven (ECD 9600. 9050) 

DI water producing plant 

cleanliness tester 

conductivity tester 

ultra high resistance and 

micro current tester 

solderability tester 
atom absorption photome-

ter 
spare parts 

subtotal 

material 

water soluable flux 

thinner 
water soluable paste. sol-

der tin wire 
Axarel 

Qty I description 

1 

1 

1 

l 

1 

1 

1 

1 

8 

for instrument product­

cleaning line 

• for application and con­

sumer product cleaning line 

for instrument product 

deaning line 

deanign effect 

test 

0. St PCB soldering 

0. 5t flux dilution 

0. St PCB soldering 

5 ion exchange resin 0. 5t 

Depending upon the production features of small batch and big \'ariery. ECD 9600. 

6307 and 500 batch cleaners may be the best choices for hoth deaning lines. 
5- 4 To make The most economic use of multilateral funds and accelerate the repli­

cation of ODS phaseout demonstration line in the entire sector. the following pLm has been 

lP.yed down. 
1; Th~ D'.;pt. of Science and Te~h:wlogy. I\1JviEI if. responsible for tht policy rr12king 

and thE: orgc.nization of comprehensive study and investigation. 

'.2 1 Se: up deanmg process and rt::?yciinp i::fr, in No.::'. and No, ,;f i:!:<tirutcs. tv1ME1 
3) Set up cleaner manufacturing line in No. 2 institute. MMET. 
4, In completion of the Chengdu proje::L ::h7 two institute~ shaE co::,rdinate wit!: the 

factory to hold training course. 
5) CS$ 3. 87mil. (covering technicctl assis1ance fee and unforeseen fee) wiil be 

needed for procuring local-made cleaners to replicate the demonstration line in 180 firms. . . ., 
:: - ,:: 0D5 red union 



The output of electronic instrun1cnt and automatic control for application product 

were 2216 pcs. and 217, 540 pcs. in 1991 respectively. 

cleaning solvent consumption per piece of product was 0. 05 kg for the former and 0. 

02kg for the latter. In 1994 when the completion and operation of the demonstration 
line. the output will reach 8290 pcs. and 296. 100 pcs. while the ODS reduction 6335. 

5Kg of F-113 and 1658 kg of MCF respectively. The replication in 180 firms will bring 
about 7111 ODS reduction. 

6. Building. structure and utilities 

6- 1 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 

(7 3 + 7) X 6 and a length of 84m. Its building area is 1512m'. building bloor area is 

6992m2, and the floor hight 4. 5m. 

The assembling is located on the 2nd floor. which is a rectangular area of terrazzo 

floor. 1 m high south and north wall with steel framed glazing over it. In it. PCB clean­

ing process occupies 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 a building area of 3667m'. a building floor area of 11. 

059m' and floor hight 4. 5m. 
The assembling area occupies 99lm2 on the 3rd floor. That's a recta11gular area of 

terrazzo floor and steel framed glazing and PCB cleaning area is 50m2
• 

The refurnishi:-ig items in this project 

a. set up PCB deaf!i;ig line. 

In the assembiing area. bmld glass partition to isolate assembling line from wave sol­

dering and cleaning processes to ease temperature control and noise control. 

c. place D1 water producing plant right adjacent to the assembfo1g area. 

d. fit c2.binet AHC a:1d exhaust duct. water supply and dra'n pipeline. 

The supply of tlt":21nc:t:y. v,-c:ter and gases for the: instrument product assembling 

;:~. No. l and !',:o. ;: rermina'. substation:: supply power to saris:'y the production need 

b. Tht total water quanrity consumed for production , domestic ust and fire protec­

tion i:::. 360 rr/'/day being supplied by the water system inside tht factory. 

c. Thr co:nprc5sed air of up to -5kg/mm2 pressure is $Uppiied from The centrnl stmiqn 



d. No. 35 and No. l Buildings are equipped with heating and refregeration system 

and instrument debugging and metering area with cabinet AHU £or temperature control. 

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

The refurnishing deaning lines will require an additional max. DI water consumption 
of 2. 67t/h that shall be supplied from the DI water plant attached to water cleaning sys­

tem: an additional installed power capacity 2 x 80kw. which needs an extra 240KVA 

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. Ot/h effluent to be disposed up to the National 

law. 
7. Environmental oroteetion. occupation safety and hygiene. fire protection and en­

ergy conservation. 

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 effluent 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 PH (10-11) from the saponifier and water cleaning process. 

7 - 2 Occupation safety and hygiene 
l) There are emergency exits at both ends of the two buildings. aisles for disper­

sion, emergency lighting and lightning arrester. 

2) For the operators health, lighting ranging from 150 to 300LX is provided upon 

operation requirement. 

3) All power consumed equipment has reiiable neutral grounding system. 

4. AE the drh·ing units have housing. cover or wire guard. 

7 3 Fire protecr:ion 

1 J Both buildings have fire sections constructed upon ''Fire Protection Code" and ,wo 

exits for dispersion in case of emeragency. 

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

3) \Vater suppl:•-~ pipeline and fire engines will provide water of 25!/s for putt!:ig 

down fin: outside the building. 

7 - -~ Energy ccn:-:~:rvation 

1) Temperature ::ontrof irons are used in automatic control assembling area . 

2) High cffici~n~ lighting fixtures (m.ostly fluores::-1;:nt ones) ar1.:· used. 

3) Measuring i\1eters are provided in the supply line- o! power. water and gases. 

8. Organizationa~ institution and training 

8 ] Organizational institution 
. ' ' 

tln( ~"·-



search centers. 19 divisions and departments 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 daiiy acti,·i­

ties are dealed with by the Chief Engineer Office. 
"The ODS phaseout project implementation group" will be established as the project 

gets granted officially. 

8- 2 Training 

In order to introduce no-ODS technology mature and available abroad to speed up 

ODS phaseout in the cleaning process of automatic controls of electronic instrument and 

application product, it's planned to send a group of 6 members for 30 days study tour 

abroad. 
And to make th~ project play an utmost role of demonstration to facilitate the replica­

tion work. it's also planned to organize training courses for the 180 firms for 15 days and 

30 persons each time with the support of No. 2 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 (Electronic Process Research) institute and No. 46 (Electronic Matertal Re­
search) Institate will coDrdinate with the factory in test and replication. 

The project is scheduled to be completed in 2 years. The schedule is shown in the fol­

lowing table: 

I 
Year 

p:mgress 

cies:::ription 

1993 1994 1995 

feasibility stud;,; report 

preparation and e">aluation 

, .2nd ; 1st 

! half bolf 

: 
: : 1 
; 2 : exami,,ation and approval by :,;EPA and UNDP [ -I 

I 

4 : srndy tOLlr abroad 6 members (or 21 days 

! I 
2nd 1st ' lnd !st : 2nd . 

half half 
I 

half hali : half ' : ' 



I 
19921 1993 1994 I 1995 I Year 

' I 
1st I 2nd ' I 

I progress 2nd i !st 2nd 1st Ind 
I description i 

hall half half I 
! half half half • half , 

s cornmercial negotiation -
. 
! 

6 contract signing and aproval -1-

7 contract excution and construction - -

8 trail run and acceptance test - I-

s 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. lncrememal cost c;1lculation 

10-1 Investment 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. 

ll The total investment: RMB 3. 500, 300 (including US$ 479. 000) where 

construction RMB 50. 000 

machine procurement RMB 2. 4 75. 900 

(covering 

installation 

US$ 
RMB 

other engineering cost and expenseRMB928. 100 

(coveri:ig US$ 80. 000) 

391. 000) 

45. 300 

Kote: RMB 7'.:6 800 to be proYided locally accounts to es$ l?5. 500. 

2) the proportion of fixed assets: 65. 83~~ 

3l schedule oi in\'t:5tnH::nt allocation. 

The investment allocation will be completed within 24 months from the date of sign­

ing the project document by UNDP. 

4) some descriptions con::erning the investment esltmate: 

tt. Th:: foreign (:Xchangt ran: i~ 1 l.:SD to RMB 5. 79 as issued by the Smee Foreign 

Currency Admmisrration on Feb. 5th, 1993. 

The im~mn:::d e::)uir)m'.?n: ;,,vi:\ b:- o! CtF pnct· and together v.,id: :11-: !'nA·t~rial~ fm- tria'. 



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. 

c. 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. 

£. It's estimated US$ 35, 000 will be needed for study tour abroad and training. 

g. The charges for feasibility study report preparation 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 6 ¾ 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 no-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 rnlue of operating cost 

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

after conversion of this project are right equal to each other ( RMB 139. 200), 

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

0 11 too. 

10-4 The total sum of incremental cost 

The incremental cost is just the tora~ investn1ent as the net present value is 11 O' ~ The 

total sum of incremental cost. i. e. total i:1vestment is RMB 3, 500. 300 (that equals to 

cs$ 504, 500). 

l~ ·~ si:1c-2rcly noµed th.a: \.:s $ ~ ;;;. :. ~·1·: ou~ 0{ tht t~)~al s:.in1 would bt grant allocatt:d 
by the Montreal Multilateral Fund. 

10- 5 Calculation of "C" value 
C = CC •CRF + (OC-OSJ 

M·ODP 
where, CC=increasted investment RMB 3, 500. 300 (l;SD being equal to RMB.;. 
:-:nc·· v:it: h,_:: t~NDP supp:-:r:·· 



CRF=l2¾ 

OC=yearly additional operating cost RMB 139. 200 

OS=yearly saved sum RMB 139. 200 
M ·ODP=yearly emission of ODS (in terms of ODP value) 

(i.e. F-113-6. 34t. ODP-0. 8. emission-5. lt) 

(MCF-1. 66t. ODP-0. L emission -0. 2tl 

5. 3t 

Therefore. for this project. "C'' value is RMB 79. 300=US $13. 700. {"C" value 

for UNDP funds is US$ 1 o. 800) 

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 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 amortiz~tion 

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 outpm 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 o: the demonstration line to eliminate ODS. it's suggested 

the US$ 479. 000 out of the total incremental cost be supported as grant by the Montreal 

Multilateral Fund. 

To reduce- ODS caused ozor1e layc:r destruction is mosI essential and in1perative. The 

social results could no: be judged only from the economic point of ,·ies. lt 's firmly believed 

that the eom·ersion is not only feasible but also a must. 
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Table: Operating Cost before and after Conversion 

I before conversion after conversion difference I . . 
j descnpnon 

~rice(US$ 

decrease -
I . , 

I qty qty rnce<US$ increase + 

1 ' F-113 6. 34t I 95. 100 I 
2 MCF L 66t 19.900 I 

• 
3 Axarel jt(T 9. 000 

4 water use 2. 4t 6.000 

5 power consumption 33. 000 KWh 6. 600 335, 000 67. 000 

6 labor cost 2 persons 9. 600 6persons 28, 800 

8. 000 28.400 
7 maintenance cost 

139. 200 139.200 

Table: Investment Estimate 

i 
I 
' 

description 

L building construction 

building and pipeline conversion 

' 2 equipment procurement 
! 
! 

I 
2-1 imported equipment 

µnee (induding materials) 

• 2 [ commission (Company) 

3 ! commission (Bank) 

; local rranspon and miscella­

" 
subtotal 

transport 

cost 

: subtotal 

and 

foreign 
In terms of RMB 

currency (USD) 

! 
! 
I 

381. 000 2. 206. 000 

5 700 33. 000 

L 900 11. 000 

2. 400 i2 900 

391. ()()(, 

2G 

I 
I 

' i 

-95. 100 

-19. 900 

+9. 000 

+6, 000 

+60. 400 

+19. 200 

+20. 400 

RMB 

50. 000 

I 

i 

:200. oool 

i 12. ooo I 
• I 

'212 oool 

0 

remarks 

CIF 

I 
i 



! I l j foreign 
In terms of RMB I description RMB remarks.! 

currency CUSDl I • 

total for equipment 39L 000 2. 263. 900 212.000 

' i 3. installation 

I l imported equpment I 7. 100 91. 100 I I 
' : 
!2 local equipment 900 5.200 

! subtotal 8,000 46,300 

4. other items and expenses 

l srudy t◊ur abroad 35. 000 202. 700 

I 2 technical assistance 10. 000 57.900 23,500 
' 
; 3 expert receiption 10. 000 

4 local training 180,000 

i repfication. development and 
5 100.000 ! test i 
6 feasibility study and design ]0.000 57. 900 10. 000 i 

' • 
[ ' i 7 contractor supervision 10.000 57. 900 10. 000 i 
' 
' subrmai 65. 000 376. 400 323. sooi 

1 

5. preparation 15. 000 86. 900 liO. 000 

6. interest of loan I 31 300 
' I 

I l tmal 4 79 000 2, 773. 500 726 800 



List of Equipment and instrument 

i ! \ price(lJSD) 
I 
I description qty 

i . ' i emark 

I i ;unit pricej total 
I I f • i I \ ore1gn source I 

I 
' 

I I water cleaner with drier (ECD 9600. 9050 series) l 78.000 I 
I 

I 
2 DI water producing plant 1 40,000 I 

i 
1 3 semi-aqueous conveyorized cleaner H- 500 l 120. 000 

4 spare parts 10,000 

5 cleanliness tester 1 22.000 

I 6 conductivity tester 1 6. 000 

I 7 ultrahigh resistance and micro current tester I 25.000 
I 

8 solderability tester 
' 

1 15. 000 

9 atom absorption photometer l 30.000 

subtotal 8 346.000 

I local source 

I l air handling unit (AHUl 2 100.000 
' 

2 electric transformer (3. SKV A energy conserving type) i 1 50. 000 I 

3 effluent treatment facility I I 50. 000 I 
I 

subtotal i I 

4 200. 000 ! ' 
total I 546,000 
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COUNTRY: 

PROJECT TITLE: 

SECTOR COVERED: . 

ODS USE IN SECTOR: 

PROJECT IMPACT: 

PROPOSED BUDGET: 

EXECUTING AGENCY: 

IMPLEMENTING AGENCY: 

PROJECT COVER SHEET 

China 

Strategy and Action Program for the 
Elimination of CFCs in the Manufacture of 
Foams 

Foamed Plastics 

17,773 tons CFCs (17,773 tons ODP, 
1991) 

a detailed action and 
for the elimination of 
CFCs in foams (all 

Preparation of 
monitoring plan 
the use of 
categories) . 
condition for 
ODS phaseout 

The action plan is a 
an orderly, cost effective, 

USD 325,000 

National Environmental Protection 
Agency (NEPA) 

Ministry of Light Industry (MLI) 
UNDP (assisting) 

PROJECT SUMMARY 

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

ODS phaseout technologies are evolving at a fast pace, 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 project 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 CFCs in greater 
dept than so far. Thus the base will be laid for the preparation 
of a detailed action plan for an orderly, fast and relative cost 
effective phaseout of the use of CFCs in the foam industry in 
China. 

The acquisition of these data and formulation of such a plan will 
require a substantial amount of time. To avoid 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 ELIMINATION OF THE USE OF CFCS IN 
THE MANUFACTURE OF FOAMS 

1. PROJECT OBJECTIVE 

The objective of this project is (1) to collect information needed 
to prepare for a complete 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 ODS 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 tons ODS type ODS 

Extruded Polystyrene/ethylene 2,173 CFC-12 

Flexible Polvurethane 2,000 CFC-11 

Rigid Polyurethane 13,600 

Pipe Insulation 600 CFC-11 

Sprayed PUR 600 CFC-11 

Appliance Foams 5,000 CFC-11 

PUF Panels 7,400 CFC-11 

TOTAL 17,773 

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

The information is not in all categories complete reliable, as 
reports from township enterprises are considered incomplete at 
best. Government 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 into two areas: 
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o Non refrigerating foams, 
o Refrigerating foams. 

There are other ministries are involved in the refrigeration foams, i.e.: 

0 

0 
0 
0 

Ministry 
Ministry 
Ministry 
Ministry 
(.MMEl )', 

of Chemical Industry (MCI), 
of Commerce (MOC), 
of Aerospace Industry (MAI), 

of Machinery and Electronics Industry 

Complete phaseout for non-refrigeration foams is targeted for 
the year 2000. Refrigerating foams are expected to be CFC free 
from the year 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 2). Many companies have combined capabilities, or even 
multiple capabilities in a sub-category'. 

(sub)category production (t) plants(l) plants(h) 

Extruded PS/PE 13,000 30 50 

Flexible PUF 50,000 50 100 

Riqid PUF 100,000 118 340 

Pipe Insulation 4,000 8 20 

Sprayed PUF 4,000 50 200 

Anpliance Foams 40,000 40 70 

PUF Panels 52,000 20 50 

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

1 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 
soon as new information is available. 

' Tianjin Polyurethane Plastics Factory, for instance, has 
three flexible PUF manufacturing uni ts, one PUF panel unit 
and one unit for PUF pipe insulation, in addition to a 
polyol blending facility. 
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The use of foams for domestic refrigeration is expected 
during 1991-1995 by 8 %/y, and after 1995 by 3%/y. 
foams, a growth rate of 6 %/y is forecasted. 

3. PROJECT DESCRIPTION 

to increase 
For other 

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 

o Foam Type 
o Application 
o Manufacturing Equipment 
o Plant Setting 
o Availability of Raw Materials 

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 required 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 industry 
information from existing statistics. Such information is critical 
and should be gained prior to--or be a part of--the formulation of 
a detailed phaseout action plan. 

For instance, the amount of manufacturing facilities in the 
flexible 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. 
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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 
individuals, 

relevant seminars by • qualified 

o The conduction of an industry survey with the purpose to 
gain the knowledge necessary to conduct a successful 
phaseout program'. Such information should include 

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

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 
progress. 

Individual segments of the program are described in more detail in 
annex-2. 
It is expected that the funds invested in this project will 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 
phaseout 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 accel lerated phaseout program 
will be offered under separate cover'. 

' 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. 
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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 

o Attendance of conferences/seminars 

o Conduc.tion of an industry survey 

o Preparation of a itemized phaseout 
strategy and action plan 

o Contingency and rounding 

TOTAL 

USD 10,000 

USD 60,000 

USD 200,000 

USD 25,000 

USD 30,000 

USD 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 of 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 six 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 wi 11 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 
will, however, allow the formulation of 
technology specific phaseout strategy and 

6 

the use of CFCs. 
an application 

action plan for 

It 
and 
the 



Chinese Foam Sector, and so with indirectly contribute to the 
phaseout of annually about 18,000 tons of CFCs (base 1991). It 
also 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 wi 11 
allow to adequately monitor the actual phaseout progress in this 
sector. 

8. ANNEXES 

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

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

FOAMS/UNCH0301.CLI 
4-24-93/REV 01 
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... 

1. Mame of project: 

Investigation on Present Situation of 
Foam Plastlci in China 

2. Category: 

Conversion/Support 

3. Unit of implementation: 

Plastics and Leather Office ,Ministry of 
Light Industry 

China Plastics Processing Industry 
Association 

4. Department in charge: 

Ministry of Light Industry 

5. Meaning and purpose• 

At present.there are foam Plastics of three 
categories made in China using CFCs as blowing 
agent. They are mainly: flexible polyurethane 
foam, rigid polyurethane foam 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 small and medium sized with large quantity 
and wide distribution. Especially the township 
enterprises take a big proportion and are 
distributed nationwide. For example.at present 
there are more than 100 polyurethane foam 
factories in China, of which the township small 
factories take about 50 X. There are about 20 
rigid polyurethane foam factories, of which the 
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township small factories take about 30 %. There 
are about 50 extru·ded polyethylene, po Jystyrene 
foam factories, of which the township small 
factories take about 30 %. These factories are 
distributed in more than 20 provinces and 
municipalities in China. The township factories 
concentrate mainly in following provinces and 
municipalities: Guangdong, Fujian, Shandong, 
Jiangsu, Shanghai, Zhejiang, Tienjin, Beijing, 
Liaoning, Hubei,Hebei,etc. Due to more varieties 
of foam produced and different raw materials , 
equipment and technologies used, the amount of 
CFCs used by each production factory is quite 
different.Further~ore,there are less connections 
between township small factories and 
administrative 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 phaseout 
of CFCs, so that the realization of the national 
phaseout plan of ozone depleting substances in 
China can be guaranteed. 

6.Content of investigation: 

T.o investigate the production status of 
products of three categories(flexible 
polyurethane foam, rigid polyurethane foam, 
extruded polyethylene, polystyrene foam) using 
CFCs as blowi~g agent, including number and 
distribution of factories, type of equipment, 
technology, production capacity, output of foa• 
in near 3 years and consumption of CFCs as well 
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as factory's environment conditions, etc. 

7. Plan of action: 

l}. To establish 8 panels of experts( 4 for 
flexible foam, 2 for rigid foam, 2 for 
extruded PE,PSfoam). Each panel is composed of 5 
persons. The member of panel are the 
corresponding experts from China Plastics 
Processing Industry Association and main 
factories as well as Plastics Research 
Institute. 

2). According 
g~tion and regional 

to the content of investi­
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 phaseout of 
CFCs. Based on the investigation, seminars of 
products of three categories are to be convened 
separately. The main contents are as follows: 

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

To give presentation 
situation of the development of 

on present 
ozone layer 

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 

According 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 studi the advanced and practicable 
technological routes apd implementation methods 
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to be adopted in combining the 
situation of production factory in 
order to reach the goal of phaseout of 

concrete 
China, in 
CFCs. 

4) . To complete 
the working panels 

investigation report by 
of experts after 
seminars. To put the 
till 2000 in effect. 

investigation and holding 
phaseout plan of 8064 t ODS 

8. Vorking schedule: 

Investigation: 06.1993--12.1993 
Ol.1994--03.1994 
04.1994--06.1994 

Seminar to be held: 
Report to be put forward: 

9. Budget: 

1). Expert subsidies 
"4e per sons, 12 months) US $ 16,000 

2). Travel exp~nse 
(including traffic expense 
for 40 persons and accommodation 
subsidies for->10 persons, 
2 months) US $ 76,000 

3). Administrative expense 
(printing, static copier. 
typewriters) US$ 10,000 

4). Seminar expense 
Flexible PU foam 5.0 perso-ns, 
2 times US$ 16,000 
Rigid PU foam ~ons, 
1 time: Pr;{PS. US $ 10,000 
Extruded p~fin foam 
3~~s. 2 times us $ 20,000 

us $ 15,000 
us $163,000 

I ~ti v---r, 
{ 

• 

' 



ANNEX-2 

CHINA FOAM UMBRELLA PROJECT 

l) SUBSCRIPTION ON ADDITIONAL LITERATURE 

The dissemination of 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 amount of 
USD 500 per expert will be sufficient. 

USD 500 x 5 experts x 4 years= USD 10,000 

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 
required 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 
means to attend conferences such as 

o The annual conference of the polyurethane division of 
the SPI (USA), 

o The bi-annual Polyurethane World Conference. 

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

USD 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 is, 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 is budgeted on USD 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 
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in administrative expenses and survey personnel are also feasible, 
and estimated to be at least 25% (USD 6,500). Seminar expenses, 
while related to the amount of survey personnel, can be further 
reduced by more and proper written instructions and adequate 
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 PHASEOUT 
STRATEGY AND ACTION PLAN 

Representatives of the ministries, five national experts and three 
international experts-- the last two groups identical to the 
individuals that implemented 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 budgeted at USD 25,000 consisting of: 

0 Foreign experts USD 5,000 
0 National experts USD 1,500 
0 Ministries (MLI,MOC,MMEI,MA!) USD 2,500 
0 Translation, printing/copying USD 10,000 
0 Accommodations USD 1,000 
0 Miscellaneous USD 5,000 

TOTAL USD 25,000 

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

USD 325,000 
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Peoples Republic of China 

Revising design standards for 
cold storage. 

P.31 

Foamed Plastics; Refrigeration/AC 

- FOUi seotor: 17,773 t CFC ("' 
'ODP), Refrigeration/AC Sector: 
.12,869 t CFC(= ODP), 

·SUbsec:tor (insulation panels and 
boards): 7,400 t CFC; the corre­
sp<>nding refrigeration subsector 
accounts for 7,480 t CFC. 

J:nstltutional project; the pro­
ject is a precondition for a suc­
cessful implementation of ODS­
free technology in cold storage. 

USO 200,000 MLF Grant; 
RMB aso,ooo Government of China. 

National Environmental Protection 
Agency (NEPA), via the Ministry 
of Internal Trade (MIT) 

WOP 
, .. ________________________ ..._ ______________________________________ _ 

PROJ'BC'l' SUMMl\RY 

ll.'he implementation of ODS-free technology in cold storage 
facilities requires changes of both storage rooms and the 

,:refrigeration roachinery. 

• •... ·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 technology for 
;:the sector. 

The standard setting incluaes 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 (disallowed) oos-
content. 
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PROJECT OF 'l'HB GOVERNMENT OF CH~NA 

REVISING DESIGN STANDA!l.DS FOR COLD S~ORAGE 

5323398 

objective of the project'is to revise the standards for 
,oold storages in order to regulate and facilitate the implemen­
tation of ODS-free tec:hnologies in this field. The revision 

'•will include both standards for the cold storage rooms and the 
'.efrigeration machinery which is normally used in this sector. 

·The standard setting will be bas$<:! on existing regulations 
<leveloped by countries which alread1 have included considera­

, ions on ODS-free or reduced :ODS technologies. 

• 

The project covers all kinds of cold storage i.e. both cold 
storages for the industrial and the commercial sectors. Cold 
storage in the industrial sector covers mostly storage rooms in 
the food industry (dairies, slaughterhouses, breweries, frozen 
food industries etc.). cold storage in the commercial sector 
mostly implies storage rooms in supermarkets and retail shops 
for food and beverages (butchers, greengrocers etc.) . 

.. • .The project does not include.standard setting for mobile cold 
,,· storages (i.e. trucks, vessels etc.) and domestic refrigera-
.. ,,tion. 

·SECTOR BACl'tGll.OOND 

Ozone Depleting substances· ·(oDS) are used in the manufacture of 
insulation panels and boar~s for cold storage rooms, as well as 
ln the refrigeration equipment which controls the temperature 

{'.in the cold storage rooms. 

Insulation 

are approx. so Chinei;'e companies producing polyurethane 
foam {PUF) panels and boards with a total production of 52,000 
tonnes of PUF (ref. China country programme, Jan. 1993), 

•, eons-.uming 7,400 t CFC-11 {7,400 t ODP) (1991). The growth rate 
for this sector is estimated at about~% p.a.(see also Annex 
l) • 

2.2. Refrigeration 

The total consumption of ODS for cold storage refrigerants in 
China amounts to about 7,4~0 t, mainly CFC-l2 (1991). 
New installations count for 1,500 tor 20 % of this amount, 
while refilling requires a·bout 5,980 t or 80 %. These figures 
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~ived from the China Country Programme differ from those 
iven in other reports. This project will as a side effect, 

ive better figures for the seetor. 

following standards relating to cold storage, are currently 
,place: 

"Cold storage desi,gning standards" 
"High architectu~l designing codes" 
"Standards for cold storage and air conditioning 
systems in supennarkets and department stores" 

. , .. . 'rhese standards will have tc:i be revised in order to impleJDent 
~ .... lli~·pDS-free and reduced ODS technologies. The .project must at the 
• • • time ensure acceptable energy standards. 

PRoaECT DESCRIPTION 

'i number of ministries and institutions will be involved in the 
·.formulation and review of revised standards. The results of 
:this project therefore require review and concurrence frO'III 
,:'these institutions (see section .6). 

project will consist of.the following phases: 

1. survey on existing ~old storage facilities. 

2. Collection and review of standards from other coun-
tries. • • 

3. Drafting of revised standards for cs in China. 

4. carry out of measurements to evaluate the stan-
dards. • 

S. Amending of the)standards and subsequent review by 
relevant institutions. 

6, Publishing and .dissemination of standards codes. 

7. Reporting 

proposed activities are cdeseribed in more detail in Annex 

It is anticipated to carry out the project with one or more 
•· sponsor oountri.es that have already put revised standards into 
•.·'Operation. 

3 



UNDP BE I JI NG CM 
P.34 

PROJECT COS'l' 

.tie following is a summary of the expected costs related to the 
,.tivities mentioned in the previous section:· 

exerts 

i Phase 2: 
;: ":National experts 
• •.Inte:t'.national e 

,· hase 3: 
·-National exerts 

ase 4: 
, 11>easurem. 
ent 

:Phase S: 
'~National experts 
.:-tnternational ex 

'l'base 6: 
•· :,CNational experts 
:~Others (publica-

tion etc. 

Phase 7: 
-National exerts 

Government eontri­
bution, .•. 

RMB 20:000 

RMB 40'ooo 

RMB so~ ooo 
MB 500 000 

RMB 8,0~000 

RMB :i.o,ooo 
RMB 100,oo"o 

RMB 10 000 

RMB 85.0 000 

3 contains a more detailed budget. 

FINANCING PLAN 

UNOP contribution 

USO. 2l. 000 

USO 20,000 
USO 12l. 000 

USD 8 000 

USO 10,000 

USO 20 000 

USO 200,000 

.The recipient requests a grant to the amount of USO 200,000. 
The contribution of the Governll\ent of China will be RMB 
850,000. 

IMPLEMENTA'l'tON 

• The Ministry of Internal Trade (MIT) has been authorized by a 
·group of ministries and NEPA to underta}ce standard setting in 
this area. 

4 
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'l' will implement the project·under the guidance of tJNDP and 
PA. The project will be carried out by MIT's Design Institute 

,'j:):rMc) in cooperation with national and international experts. 
~· 

e project will be supervised by a Steering Collllllittee composed 
• representatives from. NEPA, MIT, UNDP, DIMC and other 
.levant institutions and orqanisations. 

e. duration of the project is· expected to be about 24 monthw. 
·Mc will report to the Steering COllllllittee every sixth month. 

PROJBCT XM'PAC'l' 

h¢ project will have no dir~ct ilnpact on the use of ODS. It 
iWlll, however, formulate the:. standards for phasing out ODS in 
two sub-sectors: (l) insulation materials and (2) refrigeration 
• • cold storage. These two sub-sectors represent ODS consum­

on on.about 7,400 t CFC-11 and about 7,480 t CFC-12 respec­
. i\lely. In all about 14,000 't ODP (1991). 

5 
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Annex 1 

I THE CRINES~ FOAM INDUS~] 

, 
,·'Qli.,,1 J:n 1991 the Chinese foam indi:uitry oonsumed 17, 773 tons of CFCs 

. .. ,: •. (ref. Country Pr09ralllllle for the Phaseout of ODS under the 
;._jf]!t:Montreal Protocol). CFC-11 was the dominant substance, followed 

•· ... ~;;,,Ji,., by CFC-12. No other ODS were used in statistically significant 
···,~amounts, although some MCF may be used in glue applications, Some 
• ·' ·M<::F and CFC-113 may be used as a mold release agent. 

roduction is divided between:. larger state owned enterprises and 
ller township or private enterprises. Production and process. 

nl:ormation from state enterprises is well documented. However 
·:formation- on the rest of t'l.e industry is less reliable. 

~e detailed information is provided in Table l! 

tons ODS t e ODS 

eth J.~ne 2 173 CFC-12 

2 000 CFC-11 

re.thane 13 600 

600 CFC-11 

600 CFC-11 

5 000 CFC-11 

Panels 7 400 CFC-11 

17,773 

conlmmption in' the foam sector ( selected industry 

Government and industry are co11U11itted. to sharply reduce, and 
ultimately eliminate CFC utilization. MLI is responsible for the 
phaseout coordination of all foam categories. In addition, other 
"lllinistries are involved in the refrigeration foams, such as the: 

o Ministry of Chemical Industry, 
o Ministry o.f Internal Trade, 
o Ministry of Aerospace Industry, 
o Ministry of Machinery Industry, 

i 

~ 
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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 involves at least 208 production facilities. Because 
the information on smaller township facilities is incomplete 
this figure is assUlt\ed to be very conse,rvative. Estimates reach 
as high as up to 340 individual production units (see table 2). 
Many companies have combin~d capabilities, or even multiple 
capabilities in one oategory . 

. 

Csub)cateqorv i:>:ri:xluction (t) i::>lantsCll Dl1mts(hl 

Extruded PS/PE 13,000 30 50 

Flexible PUF ·so. ooo 50 100 

Rigid PUF 100,000 190 

Pioe Insulation 4.000 10 20 

Sprayed PUF 4,000 50 200 

Armli.ance Foams 40,000 40 70 

PUF Panels 52,000 20 50 

Table 2. Estimated number of foam production unit ("l""" 
low estimate; "h" = high estimate) 

The use of foams for domestic refrigeration is expected to 
increase annually during 1991-1995 by B %, and after 1995 by 3%. 
For other foams, an annual growth rate of 6 % is forecasted. 

Beijing, April 21, 1993 
Bert Veenendaal 

1 Tianjin Polyurethane plastics Factory for instance has two 
flexible foam lines, one panel line and facilities for 
spray foam. 

2 
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Annex 2 

PROJEOT.DES<lRl:P'l'ION 

project will consist of the following phases and activiti-

1: Survey 

~ project will start with a definition of the areas to be 
vered by the revised standal:'dS, variables to be included and 
related standards. 

parameters which should l:ie 'taken into consideration with 
ard to insulation are among others: 

Recommended room:ttemperatures 
Insulation capability (thermal conductivity) of 
construction matQl'ials 
Mechanical properties of the materials (compressive 
strength, product stability etc.) 
Dimensions of standard panels and boards 
Fire resistance 
Cleaning 

rameters which should be taken into consideration with regard 
refrigeration are among others.: 

Use of refrigerant (OI>P-value etc.) 
Energy consumtion of machinery 
Operation and maintenance of refrigeration devices 

ubsequently a survey of the exsiting cold storages and estima­
es of the need for new cold storage facilities in the co111ing 
!O year period will be carried out. 

e survey will provide an overview of to which kinds of cold 
orage facilities the revised standard should apply. 

ase 21 Information on foreign standards 

is phase will consist of the collection of information on 
ich standards exist in other countries with high standards 
r cold storage facilities. • 

number of developed countries might be relevant in this 
nnection, for example Denmark and Canada. The Danish EPA has 
en contacted in order to evaluate the possibilities of using 
e Danish standards. A preliminary positive answer regarding 

.ossible cooperation has bee;i_ received. 

8 
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,~.... "''-·· ase 3: Draft standards 

,{t~¾~:iittsed on the above mentioned information, a first draft of the 
°"""''.;:.Sil. , vised standards will be fotll\ulated. The dt"aft will be dis-
• 'ii:~:'>"· • cussed by the relevant institutions and organisations in order ,,,. . i ., ~ draft a new vers on. 

t 
~" 

• 
v,,,.' ~--· 

' 

Measurements 

order to assess the applicability of the drafted standards, 
umber of cold storage facilities will be constructed and 
ted with regard to the proposed standards codes. 

, , • is will require purchase of devices (insulation panels/­
~ards, and refrigeration equir.,ment) ba$ed on ODS-free or 

uoed ODS technology. 

e cold storage units will be installed in three different 
'egions of China in order to evaluate the applicabili.ty of the 
acilities under various conditions. 

en the cold storage units are installed, they will be tested 
ith regard to parameters which are covered by the standards. 

ase !S: .l\lllending standards 

tThe draft standards will be amended according to the test 
results obtained in the previous phase. The revised standards 
will then be submitted to the 1:'elevant committees for 
iscussion and approval. 

6: Oiss91!\ination 

e approved standard codes will then be published and a plan 
____ _.for the dissemination of the standards will be set up. The 

·'''"'?''standards will be disseminated to the central and local aut-
•. , ,horities which will be• responsible for the implemetation and 
• • ntrol of the standards. 

se 7: Reporting 
< 

l?he project will be completed by drafting a report on the 
expected effect of the standards and the need for follow-up 
otivities. 

9 
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DETAil'.i!SD BUDGB'l' 
FOR l;':ROJ:£CT ON 

5323398 

Amlex 3 

REVISING DESIGN STANDARDS FOR COLD STORAGE 

e phase numbers refer to the projeet description in section 3 
f the project doeu:ment and th~ detailed project description in 
nex 2, 

exchange rate of USD/RMBihas ~en set to: l uso = 5,66 RMB. 

Survey on exiotin<],c:iold 
storage faci1ities;in 
China and estimates ~t 
fut.ural needs 

,.;.--------------------------~------
;,, l. National experts (3 persons) : 

3 days of 300 RMB (i.e. trl'Vel): RMS 40,000 
---------------------------------------------------------------

Collection and re~i.ft of 
standards from other , 
countries 

~l. International experts 
(2•3 persons): 

5 days of USD 790: 
aval expenses 

, .2. National experts (3 persons): 

USO 12,000 
USO 9,000 

,5 days of 300 RMB (i.e. traviH}: RMB 20,000 

----------------------------·----------------------------------
E 31 Drafting of revised' 

standards for cold, 
storage in China' 

.1. National experts (4 persons): 
~· . 

6ioo days of 400 RMB (i.e. travel): RMB 40,000 

----------------------------~---------------------~------------­' 

I 



;~~~;i, 
f,t~i~~~ 
fl~~liillt:~?-" SE 4: Measu----nt- . on ne"" ... --lA 
~';'•, iJfflf""" storag;-faeilities wi;- w 

• ·;~~~t~!{ order to evaluate t.~e 
·.. ·~.,·,t new standards . • ;!.., .. ________________________________ _ 

,• 1· 

}4.11 
,-;1.' 
'i?.-
~·.· 

i 
t-:i.'' 
:~. 

Purchase of equipment, . 
produced according to ne\r 
standards: Insulation panels, 
refrigeration equipmentcand 
installation for cold storage 
facilities in three regi~ns: 

·.2. Measurements (l:2 persons)': 
~\'\,Ci', 

P.41 

OSD 121,000 RMB 500,000 

··, t~1 408 days of 400 RMB (Le. tra\!el): IJSD 20,000 RMB 50,000 
~.~ ~:;~: ------------------------------------------------------------------,,.;.•~,: 
·~ 
'it .. ,. . ~ s: Amending of standall:'dS and 
.§ subsequent review of 

:~\}----------====:~~=-~~~===~==~~~----
- _ .:;;,11 

,; ·"·:. ..'~o/i.5,. 1. National experts (20 persons): 
;1· ~ ~ .. ,.1r.A!I',::-,,,:"', ... 

:ml.GO clays of 500 RMB (i.c.tra'lfe1/DSA): RMB 80,000 
i~ t; 

,.ll • 

. . S.2. International expert 
(1 person): 

days of USD 790 USO 5,000 
ravel expences: USD 3,000 
---------------------------~-----------------------------------

6: PU~lishing and 
dissemination of new 
standard codes 

----------------------------------
.1. National experts (4 persons): 

'33 days of 300 RMB: 

6.2. Publication etc.: 

RMB 10,000 

USD 10,000 RMB 100,000 
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'SJil 7: :Reporting 
f:..---------------------------.-:---~-
.1. National expert (3 person'): , 

days of 300 RMB: RMB 10,000 .., __________________________ .., ___ ..,. _____________________________ _ 

USO 20,000 

costs VSD 200,000 RMB aso,ooo 
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ECT TITLE: 

COVBRED: 

USE IN SEC!'l'ORI 

BUDGET: 

LSMll:NTING AGDCY; 

PROJEC'r COVER SHEET 

Peoples Republic of China 

Testing of vacuum insulation 
panels for domestic refrigerators 
and freezers 

Foamed Plastics 

Foam sector (1991): 17,773 t CFC 
(= ODP). Subsector (appliance 
insulation foam): 5,000 t CFC 
(= ODP). Estimated annual 
incr.aase a% until 1995; after 

• 1995 3 t p.a. 

The project contains the potenti­
al of reducing the use of ODS for 
this purpose on a long term 
basis, and reducing the energy 
consumption substantially 

USD 50,000 

National Environmental Protection 
agency (NEPA), via Ministry of 
Machinery Industry (MMI) 

UNDP 

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

,_.,number of research institutes all over the world are 
~e.veloping insulation panels for domestic refrigerators and 
·~eezers, using vacuum technology as a partial replacement of 
i>lastic foams. The panels seem promising with regard to the 

~ re., ductiot; of the use of. ODS at\~ with. re9ard to the energy 
.. ~ :eonsumpt:i.on from domestic refr:tgeration. 

, 1(, ·~·~t\'.::/ . 
·, ~~ ·;,':·The Guangzhou Electric Apparatus Research Institute has 
t; :t~~ldeveloped a new type of vacuum insulation panel. In order to 
·, ,:, :,,,.~ a1:Jsess the feasibility of the panels, a number of tests of the 

il.h$ulation capability have to J::>e carried out. The objective of 
:tliiei project is to cai:-ry out: such tests on the panels .. 

I 
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PJlOJECT OF THE GO~ OF CHINA 

9'1.'J:NG OF VACUUM J:NSUL:P.TXON PJI.Nlll.S FOR DOMilS'l'J:C REFRtGERA'l'ORS 
- FREEZERS 

PROJECT OBJEC'l'J:VB 

e objective of the project is to carry out measurements on 
oently developed vacuum insulation panels for proposed use in 
111estic refrigerators and freezers as a substitute of plastic 

insulation. 

SBOTOP. IIACKGROUIII) 

ral research institutes all over the world (especially in 
ance, Japan, USA etc.) are developing insulation panels for 
frigerators and freezers, using vacuum technology insteaa of 
astic foams as now. 

e technology is promising in the sense of insulation capabi­
ty and ozone layer protection. No ODS is needed. 

·e Guangzhou Electric Apparatus Research Institute (GEA.RI) 
,der the Ministry of Machinery Industry (MMI) has developed a 

_ew type of powder vacuum panel which seems rather promising. 

owever, a range of technical :measurements are needed in order 
:assess its performance and to test the feasibility for use 
: .. r<11£rigerators and freezer!!I. 

• re are in all 70 productiO'n lines for domestic refrigerators 
~ freezers in China with a_ production capacity on 12 million 
ts (1991). The CFC-11 consumption for the insulation foam is 

prox. 5,000 t per year (1991). 

e annual increase of the production, and hence the consump­
'-on of CFC-11, is expected to be 8 % p.a. until 1995 and 3 % 
a. thereafter. 

detailed description of the foam sector is attached 
l) . 

PROJECT DESCRIPTION 

e main objective of the project is to carry out a number of 
ysical and chemical measurements on vacuum panels that have 
en developed by GEARI. The status of the relevant 
.asurements is descriped in the attached Presentation Paper 

• .nex 2). 

e project will include c¢$parison of the perfomance of these 
·anels with other, similar, pane"lii,. Furthermore the project 
ill include considerations of the applicability to the exist­

g designs and production processes for refrigerators in 
:1.na. 

I 
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can be divided into the following phases: 

1. Collection of infot'lnation on testing standards 

2. Testing of panels 

3. Evaluation of test results and conclusions 

4. :Reporting 

different phases include the following activities: 

Col1eation of 4ata'on testing standards 

. e testing consists of both physlical and chemical tests. The 
p~ysical tests include both thennal and mechanical tests. 
'.'V', 

_riorder to ensure that the ~sts carried out in this project 
jnolude all relevant parametax,s; and that the test results can 

,. :· compared to results generii.ted frOlll other similar tests of 
.,.f, . ", :euum panels, there will be a preliminairy collection of te!llt 
.,..,_,'":procedures from those institutes which have tested the other 

hels . 

. . ·>J\he data collection will also include technical specification 
• • '.of the other types of vacuum _:panels. 

f • 

1:'lie testing should be carriad:out on various applications of 
,' .,l;Q.e panels, This phase will therefore also include 

nslderations of: . .. .. . 
Size and thicknellil:I'· of panels 
Filler and barrie,; (enclosure) materials 
Adhesives and other materials used in the 
refrigerator cab~nets 

... ,. ,.This phase will end up with a specified plan for the testing of 
,>"., ·•~···· the panels. Most of the tests will be carried out by GEARI, but 
.,. • :'other relevant institutes will be included for specific tests. 

·:ci.'l'he testing plan will be discussed with these institutes before 
• • next phase is started. 

se 2: Testing of panel,. : 

• This phase consists of the testing of the panels. The thermal 
• ·'.··.·: t'esting will include measuring of the thermal conductivity 
•;·"t'. µnder differe,nt temperatures, with different panel thicknesses 

·"•"-''".and with different poWder and barrier materials. 

: ,/4-,.The mechanical tests will include mechanical strength 
•• • '·.measurements. Also in this cases different kinds of panels will 

;;;l:)e tested. 
-;. ' 

•.• he chemical tests include m.e~surements of the influenoe on the 
.. • , _.''panel surfaces of different chemicals, among others the 

,•,"•tn~,, .adhesives or other chemicals which the panels will be affected 
''..· ,,.,,,-"! l,y during the manufacture and under operation. 

/ 
t 
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i chemical tests include ac:ial!lerated tests in order to 
1aluate long term effects. 

Evaluation of test results and conclusions 
' . n this phase all the collect:ed measurement data will be used 
:Or calculation of relevant para111eters. Furthermore, the data 
. 11 be used for oonsideration of the applicability of the 
anels in refrigerators and in th.e existing production facili­
ies in the Chinese refriger«tior industry. 

phase also includes comparison of data of these panels 
the data of panels developed by other institutes. 

Reporting 

P.46 

ls phase will include pre~tion of a report with all the 
• dings of the tests. The report will be published and dis-
" sed with representatives elf relevant research institutes and 

'd.ustries, e.g. from France, Japan, USA, Denmark and China 
'

0
~elf, and presented at international seminars. 

PROJECT COSTS 

·e total projeot cost will ant.cunt uso 50,000. The budget can 
"summarized as follows: 

- Materials, -iquipment."~c.: USI) :1.s,000 

Testing at other inst~tutes: USI) 10,000 

- Travel expenses: USD s,ooo 

- Fees: USD 10,000 

- Seminar cost: USD 10,000 

- Total project cost: USD so.ooo 

project costs are specifi~ i.n annex 3. 

Ftll'ANCIAL PLAN 

recipient requests a gri~t to the amount as budgeted. 

IKP~EMBNTA'l'IOlf 

.i with assistance of NEPA .Will "Oversee the implementation of 
.. h'is project. It is expected that the project can lead to a 
~etter understanding of the possibilities of the performance 

• a.rid applicability of vacuum insulation panel as a substitute 
or foam plastic insulation.: . 

I 
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PROJECT IMPAO'l' 
:,, 

·.his project will m,Ne n0-d-icl!eet..--i"lllpaet-on-~he··u1;;e o:f ODS-.­
. . . ®e,rcu:; 1 ikw4'H contribute to the development of a very 

[' if.l!" ro111ising technology which will have the potential of 
,,:. 1_ iminating the use of CF~!•and HCFCs for insu,l.ation foam, in 

t:,::,-!.gerator'li>. :J;t•,also im !es- the- possibilities of reducing 
• ·• e energy consumtion for domestic refrigeration substantially ·and ;reducing the emission of greenhouse gases. 

' 
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Annex 1 

I THE Cliilll!sB POAM INDUSTRY I 
--SECTOR tlACXGROtmD--

.. _ • 1991 the· Chinese foam industry consumed _l 7,773 tons of CFCs 
(ref. country Programme for the Phaseout of ODS under the 
ontreal Protocol}. CFC-11 was the dominant substance, followed 

CFc-12. No other ODS were used in statistically significant 
• ounts, although some MCF mat be used in glue applications. Some 

and CFC-113 may be used as a mold release agent. 

, : uction is divided between larger state owned enterprises and 
• aller township or private en~erprises. Production and process 

formation from state enterp~ises is well documented. However 
-~~ormation on the rest of the industry is less reliable. 

detailed inforl\\ation i$'provided in Table l: 

tons ODS t El ODS 

Pol eth 1~ 2 173 CFC-12 

Pol re.thane 2 000 CFC-ll 
rethane .13 600 

Insulation 600 CFC-11 

600 CFC-ll 

5,000 CFC-ll 

7 400. Cl"C-11 

'-TOTAL 17 773 

i't-able 1. ODS consumption in the foam sector (selected industry 
• ta, 1991) 

__ ernment and industry are committed to sharply reduce, and 
ltimately eliminate CFC utilization. MLI is responsible for the 

l;>.haseout coordination of all foam categories. In addition, other 
~fnistries are involved in the..refrigeration foams, such as the: 

o Ministry of Chemical Industry, 
o Ministry of Internal Trade, 
o Ministry of Aerospa¢e Industry, 
o Ministry of Machinery Industry, 
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,. . ••• Complete phaseout for non-~frige.rating foams is targeted for 
I{~ ~t~my~~; ;~~~-

2
~~;:'igerating foams are expected to be CFC free 

;.~)J}J: •• The sector involves 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 production units (see table 2), 

·' ,, • Many companies have combinel'i capabilities, or even 111u1 tiple 
capabilities in one category • 

t lants 1 lants h 

Extruded PS PE . 13 000 30 50 

Flexible PUF 50,000 50 100 

id PUF ::1.00 000 190 

Pie Insulation 4,000 10 20 

s ra ed PUF 4,000 50 200 

A liance Foams 40 000 40 70 

PUF Panels 52,000 20 50 

Table 2. Estimated number of foam production unit ("l" == 
low estimate; "h" = high Ell'ltimate) 

' 'I'he use of foams for domestic refrigeration is expected to 
increase annually during 1991-1995 by 8 %, and after 1995 l:>y 3%. 
tor other foams, an annual growth rate of 6 % is forecasted. 

·, 

'.'Beijing, April 21, 1993 
:'Bert Veenendaal 

Tianjin Polyurethane plastics Factory for instance has two 
flexible foam lines, one panel line and facilities for 
spray foam. 

I 
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.. · ANNEX 2 

Study RePQrt on Powder Vacuu.11 Insulation Panel 

~-;l"..,··~:~:' .~ 
~('g):;.4t, ... }}'With the develoP11ent of refrigerator in<lustry, China has consequently 
-~?:,\', ~ : ' increased its production of rigid pol)'Urethane foa•ed plastics(RPIJF) for 
;.:,;;,.;;.,. .·. . .the last decade of years. Adverse studies aill to improve the insulation 
/t.-c:¼· ii ' "ra~e and reduce the weight of RPUF ~nifest that its thermal c~nductivitY, 
.,,. ••::,€<.t~~~hich Us1lllllY bas o.020-0.02411/llk, 1s very close to the theoretlcal value, 
~'.i,ii~~~~.Ol~2w/lk. ;ts density also drops to 31!+-?kS/113: So it will be hardly 
~%',,'-i\%:1c:;1,1lj)oss1ble to raprove the technology of refngeFatwn . and save money and 
<,,'·-~?\i:'-"•'·"'energy through further efforts to r:use the insulation rate and keep low 
,1°:;it;,:. :. :~ de!lllitY of RPUF with CFC-ll(F-11) as its blowing asent. 

~~t~d what is 10re ill)Ortant is scientists, after t_en years of observation I. :t\7 ·.r'.•0
• and research, prove that CFCs cause severe depletion on the ozone layer and 

.: .;,.,;--.. ;~,~,: a<:eelerate the speed of warllhouse phene>11enon of the Earth. They destroy and 
r~;fil;.i,,;,'!'i,\:: bring disastrous effects to the enviroruaent which human beings call!IOt 
~-'.'f;~~t.,,"5,•suryive without. To z:eplace them becoaes the overwhelains task of 
'fi,'i~;'"'lcblf;~~nro1111ental _protection. . . . . . 

• 1/:;;r:r;,,.;ll,J~U, the blow1n9 agent of RPUF, ui one of the hu ted CFCs. Stat1stics 
;,.'j;;·,p·: ... ,;~shows that in 1937 the world's total outP11t of refriaerator is 53,676,000 
1~¼");' ·. se~s. using up 8,600 tons of CFC-12 and 60,000 tons ~f CFC-11. rn 1~88, 
·,ci.:,,,.. Cluna llllllUfacturers produced 7,398,600 sets. Consumption of CFC-12 1s 2,000 
~~~~"'' tons. Eight thou.sand tons of CFC-11 are used as insulation materials, which 
::;"';;\;,,. ,:,,~-ctake up 17 percents of total consum;,tion of CFC in China. It is a priority 
-:.•·.;:,,;..,,,_,:;::,ito seek alternatives of CFC-11 as :msulation 1aterial. 

E~~¾~ilor the last two years ■any countries have Jlade great efforts to replace 
;:~~~;"'~:!t-CFe-11. One ■ethod is to use co11bined POlY-ethereal asents. 1t contains • 50-· 
:,::"~it,iVf~i'~P.ercent water replace•ent of CFC-11 .. British ICI Coll!)allY and Gerllall'S Bayer 
;,:.,:~'l''-"',,s,.~~:,;llollpany, for example, have put this aethod into practice in aany European 
,:i;{ti:.t,:;:~-~:,,,naF<:ms and regions. Tjle ICI Co. who introduces its tE_!cbnology t!) China's 
.;, ,,,.,, ·:j;;,',qlleijrng Snowflake llefr19erator Factory and Bayer to Q1ngdao Refn9erator 
~il{i,i '· ;. ctory, aake successful experi■ents in the last. China's Twilight Cheaical 
•~,J ,'l!esearch Institute and the 501st lostitute of the Ministry of Aerospace and 
c;.,.:'!.f., . 1,WAeronautics have achieved satisfactory results in this field anll planned to 
~!{1' 2t~ into use in three :,,ears. 

~\ ,isi~ research of applianc~ of CFC-11 • altel.'Ilatives is undertaken at the same 
""''· ... ,,,,,·,c.tae. German's Kw.i-Chea.Lc Co. use llCFC-123 and HCFC-141b as blowins a.gent 

• • ,·1,<;c,i,)Jl il'IIF foaming experiaent to co~ tbe foraula and guali ty • of RPUF. 
t'\;.; i;\Several research centera in China 1l8lre siailar experi■ent and discover that 

, .J:.:,~hy using HCFC-123 and BCFC-14lb, the insulation rate of RPUF dropg to so11e 
,,. 3, ,.. , ·-degree. And l!CFC-123 does not fix well to the Un ins aaterial ABS inside a 
.'1!':;/.;i! .. ,. refri9erat9r; !ffiile IICFC-14lb ls !1Dfortuna~ely inflauable. To solve these 
~~•' · ·· ·llroblems 1t stlll take a lons period of t1ae chan91n9 the formula of RPUF 
'.t, . . , ....... and the internal lining ■aterial. 

,}1i}~· 
A.!J:t&)1e researchen; develop an insulation panel without ODS. This p:mel, 

, ,.,:.-.: .• , ·called the Powder Vacu111 Insulation Panel, will co■pleteb replace CFC and 
• bas a rate of insulation three tiaes as hish as RPUF. Panasonic Freezer 

• ',Refrigeration Co■pauy began to aake PVIP in Sos and they have ainilliZed its 
.. ,, ,theual cooductivity to 0.007w/u.. In 1!185 .a special panel co■binilll! RPUF 

,. _ -.and PVIP was aade to substitute for tire insulation panel of .refriseration 
-,:,:ttiroo■. For exaaple, Panasonic NR-3141:ll refrigerator, which uses this new 

•· ... ·,' "'.i'"'tllmel, has l!OL of volWle, 30% bigger than usual refri9erators and 50.3% 
1 ~, ::,'c';i'~raisE_! in ?apacity.. That is a sisnifieant pro9ress in the technology of 
~t,:..::;::~~tf·~::;refr19erat1on .. 

lr:~~?~':,::iin. consequence, researches on the comectill9 risid foall plastic vacuua 
~;2;<:tt~, .. ~'½i.nsulation panel were undertaken. This panel has sue insulation rate as 

" ... ,, .. ~. . 
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,~~; it.:• I:"~~;t;~~ 
f{i}i't""'i~:c: PVIP. U.S. and Ger■an have achie,ved siailai: thermal conductivity of PVIP to 
~•J • • . Japan. Ai:iotber research lately Ctt>ne _io U.S. involves stainle~ steel. In 
,~•rt< , China, Xi' an Pomegranate Technolo91 Co. LTD. and Shaanxi Refrigerator 
:)it\' Factory h::.ve jointly accomplishzed 0.006-0.0.0093w/mk with PVIP. 
-~··"';,,,;.. ,-

;:\)~:;;:ti'll P\IIP has a fine quality of insulation: and doesn't contain 
r;.,: :';°'.i' .•-. "' • But it is regarded as an ideal alternative of CFCs in the 
f~\• ,March-October, 1991. »Y institute undertook a preliminary 

fi, '*2.The Theory of PVIP 

any kind of CFCs. 
long ter•. In 
research of CFC 

l
,'t,~ff; ,•·;;.replacement. 

,t: -:£; • 
., , ·- • An. insulator usually have one of the three 11odes of tberllal conductivity: 
IF-',·tf.,;ti, conductivity, radiative conductivity or convective conductivit1. {ts 
t:ilic's,· ", ·,;: l!luPerficial thermal . conduc~ivitY(,-lineludes th!? t)lerinal cond)IC~ivity of i~s 
~i, .. ; . • , .. mterna! . vap0i.o,.1,of its solld contaet!.l.land radiative conduehnty, convective 
i~f:"':./}oonductinty of' vap0!!,i.,),As formula (1) shows: 

iiI{ • ,J. /\"" )\r-t· 7)s -r ))r-t /\c. 
J\ .. ;~}~VIP is a kind of panel with extrac~ vaeu1111 after b,!!Jll9 filled by POwder 
t;-~>"t~!..{• : • msulators. The panel could make a. vacuua of 1 pa (10 llllllll9). 
tr-.,.3'• .--1!,·'-':.i 

;..:'<)tir~~Ull!ler seneral circU11stances an insulator conducts heat by air. And this 
·,i:Wt\. ~"':liode of conductivity will take up over 00% of its total conductivity. The 
i<;l':'l> •. •• density of the insulator bas little influence on the conductivity. The 
j~*\•'i' • • .•'. va.Por inside PVIP is efkeaely sparse and the 1ol_ec_ules of the vi:,POr ,.bav~ 
;\ti:-'" least chances to COile into each other. The conductivity of vaPOr 1.e. /lj is 
~"'f;,., -..:,. : ~reduced to such a degree that it can be neglected. And the extre■e 
~/c;i~f1ilparseness of cellular powders can also be neglected. Therefore tile 
~.~ .• , :.:-: .;'th.er■al, conductivit1 of PVIP A, is mainly detetmin,ed by },,, and>,,.. But the 
li;,;1;1, ;• •. ,Pf0port1on of these two faeto~s are saall. So /\,·.nll be much lower than A• 
fJ;~'tr~_, ,:t:c_~_,_::Foraula (2) shows their relation: . 
~- ~,~, 
~~rr.;~~:, • "'. -;;; fl,-, f- /) ~· + ½,, -t "'_,.., ;-- ~,." 

~;:~ • :~,here Ac,qis extremely sa■ll. and can be neglected. So for111ula (2) transfel'S 

I\~ ·J. formula (3): 

f, .,,?: A0 -:::: /\a•+ /\s, + AJ~ -I' I\~ J, ,;:r:~t 1 

r~,~~f,,fi;1ro11 formula (3),_ we'll find Aeof PUP is deterained by /\p "6,,A;,...,JAt"O, 
~✓-""• • Fonula (4) exPla1ns the >-,of PVIP va,POr: 

,![ft~, Lv 

;'. 

.• re: 
Y.;'. 
i""'''f"'.i,.,J,1;·•~.: 
?~·\ ::'~~tr-:1:_f~ • 
{~~,.(. -

)\~. = /\j1 L. L 
.J vt 

fir stands for ~ of vapor of 1 llaro11etric pressure, 
Lv for distance between vap0r, 
L for average free J10Ve111ent of, vapor aolecul es. 

i'' • 
., 01"11ula {5) shows L value: 
•.: 

"!','.,• 

:·i 
> 

L= 

I 
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T stands for ·te11J)erature (11.}, 
P for pressure \Dll9}, . • . 

: . •. ,r- for seai-radius of vapor 10leeules . (ca}. 
:,, • l 1s inverse to vapor pressure when T and er is stable. \"hen the vaccu\lll 

,:,_.·,, .degree goes up (i.e. the pressure is lower), the L valff:goes up while .fl!o 
??-i:1 ttrops. As L » Lv (over fifty ti■ei;), the TC value of decreases to a 

· ,~i4'A level that it can be overlooked. CollSequently the qual ty of the insulation 
1;,. ,, ,: i\ is detendned by P, i-~- the solid volllle of powde,r, 1o1hich affects the 
• ·• .. ,, , t'alue of f!)O, )\jo !ind ffO• ?be TC v_alue . ~f solid powder matrix is bi99er 

,~;,.cd!'Q'i'' Jhan that of the ur. As f goes up {lr,O aoes up too. As the powder 
1:)t.. ,~ii,_s_ make less contacts, the p0wder has a great heat -resistance. F goes 
.~- .•· !IP, roo goes down. Fornula {6) calculates the value of J10: 

n refers to refraction indef. of the air 
d to radiation constant ' 
f to blackness of fillers 
T to teIPerature 
L to range betweon the graillii 

en the other paraaeters are set; l')ro ls proportionate to L, Le. /\ro is 
·verse to P. 

F'.52 

above theory, a !'Vil.' can be 111ade thro1.19h researches in thes-e 

Powder 

. e quality of pOWder is IIOSt influential factor in aakins PVlP. These 
ises dettr■ine whether a kind of powder can be used or not: 

ver1 small TC and Aio value; 
under the condition of a low vacCUUJI degree, the ra.nse between srains is 
so saall that ft.co can be overlooktd; 
endurance of the outside air pri!lliW.-e, so as to keep tbe plastic fH11 
container apart; • 
lisht weillht: • 

•. ~asy to get dry; 
.• rich resource to keep its price )ow. 

1: TC Value of PVIP with Densities 

Density 
(kl!/ll3} 

VaCCUUII 
Desree(pa) 

t&(v/llk) 

300 0 0~-0198 

250 0.1 0.11171 • 

200 0.1 0~'0165 

150 0.5 0.-0172 
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. .., 

TC Value of PVIP with Granularity 

Powder Panel (kg/13) VD(pa) TC(w/u) 
Granularity Density 

No 

coasre grain: 160 <1 0.0226 
fine = 2:1 
coarse 160 <1 0.0273 

coarse 250 <=Z 0.0329 

fine 260 <=2 0.0160 

-Those data show that to achieve the best value of density between the 
granular 1."alllles and the panel and of POwder and granular sizes, we 11ust do 

ch more exPerilients. 

. . .Z Research on Materials of Powder·: Vaccuuii Container 
'· •" •• lef!P the vaccl!WI desree of panel study. l'hese are the required 
• ·.• .. ;:,; characteristics for the ■aterials: • 

well-aainteoance of vaccuua. and low gas and air pe!"lleabilib'; 
low solid TC value of the container; 

· ■echanieal strength for 1 bar: • .. 
easy sealing. sill[:>le craft and suitable for· quantity production; 
li9ht weight. 

'lhe best choice at present is PEI-Al..PE C011Piled fil•. But experi■ents show 
• t causes 3-5% increase of TC value,. , See: 

~·· -
No 

TC Value of PVIP with Packings 

VacCUllll 
Desree(pa) 

101325 

101325 

101325 

kraft paper 
l'BT-Al-PB 

0.0556 

0.0'1'71 

0.0519 

TC{w/■k} 

bag kraft paper bas 

0.0541 

0.0411 

0.0505 
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f~?~ ;;~t~rr\~:: .. ' --, ·_ , 
; - • 

VIP. Resistance of the extraction • is hi9b and the process will take a 
comparatively long ti11e. So the accessory, tile ti11i119 and the panel 
temperature of extraction system ■ust carefully desi9ned. Diagram 6 
discloses the relation!lbiP between ti.airui and TC value of panel. 

TC Value of PVlP with Extraction Tise 

Densi ty(ka/•3) 

160 

160 

TC. 'l'alue co11111ents 
ext 2/3hr ext 4hs ext 6hs 

lpa .• 200pa lpa 

0.0485 0.0255 

0.0226 use viscose to 
stick, powder 

Research on Foraulation and Craft of PVIP 

e gas and hu■ idity will permeate the fil■ of the vaccm!ll container wllen 
. •. a PVU for a lollll duration. Vaccuum pi:essure in PVIP will gradually rise 
'if~,~ and insulation rate drop. Adding gas absorbing a9ent(OOA) will prolong the 

<;r,ife of PVIP. GOA has these charact~dstics: 

) large capability of absorbing sas• and low balance pressure intensity, 
) stable quality and «senerative, • 
~ high intensity. 
e additive is deterained br PVIP •duration, per•eatiblity of sas and 

uiddi ty in vaceuua container materials, eaission rate of powder -.a.terial 
_, absorbilll, speed and qua ti ty of the agent. 

lso. to reduce the effects that railiative conductivity ■akes to the TC 
:Value of the panel, proper types and' aaount of metal powder will be added 
in PVIP. We had used water-soluble !."l:!llin as viscose to ■ake the aaterial 
into a panel of proper intensity and specifications. The result, however, 

• is that its driness and vaccu1lll degree are affected. See: 

Ho 

TC Value of l'VIP wit)! Panel-ial!.il19 Crafts 

TC (11/llk) Density 
(ka/a3) 

Vaccuu■ 
Dearee(pa) Panel of powder Of powder with viscose 

192 

201 

1 

l o.01ss 

TC Value of l'VIP with Viscose 

Density Vaccu1111 TC (w/■k) 
(kg/■3) Desree(pa) Powder panel paper ba9 

PET-Al-Pl! 

123 1 0.0533 
1013Z5 

86 1 0.0411 
101325 

0.0362 

Powder panel 

0.0513 

0.0448 

her research should be aade on< the location of 9as absorber and metal 
er in tile panel and tru, size of: the panel. 

Research on Application of PVIP 

require a111 CFC substances to we a PVIP. lberefore, it can 

P. 5--+ 
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eplaee 11.PUF insulation aaterial currently used in ,:efriserators. It is 
si9llificant for protection of ozone layer. envirollllent that aankind rely 

".• on, and will create rellllll."bble social benefits. Its super TC bas tackled 
'tile proble11s deri11ed fro• freeter enla1.'9811ent such as volue increase, 
octupyins large space, and hi9her enerw eons1111ption. The TC rate of PVIP 
is 0.0071f/lllk. Its insulation perfotunce is three tises of· the current 
iPUF. The application of PVIl.' and RPUF coapound as refrigerator insulation 
can not only iaprove a Nfriserator• s insulation prQPerties, achieve energy 
\ifficiency, iJll)rove refrigerator vol1111e, but also reduce· 50% of CfC-11 
@llSUll()tion. Current CFC-u substitution • research- work proves that the TC 
:Yillue of l!PUF 11itb BCFC-123 or l!CFC,-14lb as foa11in11 aseot is greater than 
t:w;:rent RPUF. Adoption of PVIP-Rm eoabi11ation will COllPletely replace 
Cfi:-11, its insulation perf~e is identical with existin9 RPIJF. See 
diagram 9 for details. Tllerefote, PVIP is a new prospective insulation 

•• terial used in refriserator. 

TC of PVIP, RP111 and their ~ 

• !lo l'Jeusib'(ke/113) TC(w/ak) 

33 0.0%(2 

&60 0.01&5 

+ 1019B I 0.0215 

33.8 0.0236 

110 0.0162 

+ 9282 I 0.0227 

j)tlOple are concerned about the feasibility of actual application of !'VIP 
• 'refrigerators. Srnte of the views . on this issue presented here are for 
• ereuce. 

Long-terli Effect of PVIP 

. lice forlllllation, technolOSl',. vacuua container •aterial, tber110-sealins 
• lo:11 and vacu1111 extraction technology can guarantee the vacuUil of 

PJIP and keep vacuU11 for 111119 tiae.. When .used in refrigerator, it can be 
• • .. • •• anded with RPUF. In this way, BP1IF can not onlJ keep the panel from 
'11111 damage bat slow the perseation df the air and h1111idit1 - so it' 11 be 
• re durable. , 

esent researches proaise low cost t>f aaterlals but difficult craft and 
• ology. i'be total cost . is roughl.f the ·sue as or sli11htl.f hiser than 

that of 11.PUF but lower than that of l!PllF with l!CFC-1:!3 or l!CFC-14lb blowing 
ll$ellts. The refrigerator Rllllfactuurs will find it q11i,te acceptable. 

_,· ~ 

} No big change will be ude on the ~t fomng Hue when PVIP is 
• . lied in refriserators. the only . aaenuent is to add a process in the 
ine to we PVlP into the setuP of,=frlgerators. llO'lleTer, we are in this 

b right now. 

) A refrigerator with PVIP will ~ 'heavier . than that vith RP!JF due to its 
, density which is six tiaes hisser thao that of 11.PlJF. But if we !lake soae 

·" ,laproveaent on its aovins sturcture . and at saiie time tell the customers tbe 
•UPOrtance of enviroaental protection, it. won• t be a bis problem. 

I 
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ill future research 'ilOrk, if these issues can be studied J10re 
.syste11atically, anticiPated objectives ean be achieved. 

~-·3) Based on the preliaillary rese~ work, our idea for the next step is: 
, . .'',·''' •• ,,;i, while PVIP research is beins undertaken, tbe research work should also be 

~~·.••. ,., ,sade on connected fDlllliDS risid plastic vacuo insulation panel with CFC-11 t• .c~t;~ free foaming asent. Tbrouah research, first-class PVIP with coJlt)nhensive 
. • , .~{;,~perforaance will be· selected fr011 vacullll panel •ade by different kinds of 
\ ·,:if·t7";t0J vacuum container material or fUlinss. Research on RPUF and PVI~ co•pounds 
x-f::;#',~f: 0 technology as refri9erator insulation la,er should also be conducted. 
~~' . '"':I' Objectives such as insulation material used in refrigerators COJApletely 
,~ •. • -~,-•·'free of CFC-11 and insulation technology i11Provement will be acco111>1ishl!l!. 

I&.· /.JJB, • )I) Due to large aaount and difficulty, of resea~ch work. of th'! project, i.t fi-~ -•'1s..necessary to have supports in -terms that this tecbnoloSY uivolved ■any 
!Iii'J:cii -. }fields of research. manpower, aatetlals and financial aid. I believe, under 
• • :~2 -~ ' the auspices of coocerned authorities, the research work of the project 
, "",,_,: .•'.:,i will be acco111Plisbed definitely, creating benefits for .the society. 

"' <',• 
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--PRo.11!:CT -OOSTS--

Mll.terials, equipment and apparatus: 

l. 1. Materials testing! • 

Vacuum container performance tests: 
- Perlite powder perfomance test: 
- Absorbent performance'tests: 

1.2. Equipments anct apparatus: 

- Film permeability rat~ measurer: 
- Vacuum board forming 111ould: 

Vacuum container sealing machine: 
- Vacuum pump system: 

Total, materials and equipment: 

Testing etc, other institutes: 

- Sample and prototype ~anufaeture: 
- Sample and prototype tests: 

Total, testing etc.: 

Travel expenoes: 

Collection of information on other 
panels: 

seminar costs: 

- Piscussion of t~st results with 
other institutes: 

Staff expenditures: 

- l senior engineer: 
- 2 engineers of 1JSD 2,100: 

Total, staff: 

project. oosts; 

53233'98 P.57 

Annex 3 

USO 
USO 
USO 

USD 
USO 
USO 
USO 

3,000 
3,000 
1,000 

1,000 
2,000 
2,000 
3,000 

USO 15,000 

1JSO 6,000 
USO 4,000 

USO 10,000 

USO 5,000 

USO 10,000 

USD 4,600 
USO 5,400 

USO 10,000 

USO S0,000 

TOTAc P.57 



COUNTRY 
SECTOR COVERED 
SECTORAL ODS CONSUMPTION 

PROJECT TITLE 

PROJECT DURATION 
PROJECT IMPACT 

PROPOSED BUDGET 
IMPLEMENTING AGENCY 
NATIONAL COORDINATING 

AGENCY 

PROJECT OUTLINE 

CHINA 
Primary Sector: Halon 
Halon 1211: 4.000 Tons/year 
Halon 1301: 50 Tons/year 
Implementation of the Halon Phase­
out Plan for China: Current 
Situation, Revision of National 
Codes and Education and Training 
Three years 
No direct impact 
{relevant for the phase out of 
16.500 tons ODP) 
US$480,000 
UNDP 
National Environmental Protection 
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 adoption 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 
seminars and training courses. 

As the project concerns all Fire Bureaux in the provinces, all 
halon agents and equipment manufacturers, design organs and end 
users, 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 
established at this institute. 

The Fire Bureaux at regional levels 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. 



- 2 -

At specific 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 
halons 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 

The Peoples Republic of China • COUNTRY: 

l'R01ECT ID'LE: IMPLEMENTATION OF THE HALON PHASE-OUT 
PLAN FOR CHINA: 

r:~·t't, .;· f 

:'1;t~BCTOR COVERED: 
..21:~~t. 

J" ••• ODS CONSUMPTION 
IN TifE SECTOR: 

Current situation, Revision of national codes and 
education and training 

HALON SECTOR 

HALON 1211: 4.000 Tons/year (0DP=3) . 
HALON 1301: 50 Tons/year (ODP=lGr 

.<J:'. '-CONSUMPTION WEIGHTED }i~J~ ODP FACTOR: 12.500 tons ODP 
• '"1· ' 

\ ,,~\i'ifl:>ROJECT DURATION: -;-;~rs 
,'-' ... : ~ ~,. . 

'·liPR01ECT IMPACT: No direct,impact -~---- -
(relevant for the phase out of 16,500 tons ODP): 

TOTAL PROJECT COST: US$ 480.000 RMB 550.000 

·~··' . }\~ROPOSED ODS GRANT: USS 480.000 
,~ 'w' 

,r;-.. ·f ... :r: 
," -i:-\t,,:;lMPLEMBNTING AGENCY: UNDP 

NATIONAL COORDlNATING National Environmental Protection Agency 
AGENCY: through the Ministry of Public Security 

.......... _,._..,. ______ ,.._ .... .,. ........... ----------................... -----· -------·-----~-----................ ------·-------------............ ... 

PROJECT SUMMARY 

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: 

~' .1 Based on information to be collected on the present use of halons, the necessary changes, 
~- ' including revision of national codes and $landards 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 

I
f>·. . standards, the appropriate education and training will be carried out through national and 

'·: . ': regional seminars and training courses. 
:·,;. 
•;•' 

' ' 

,: 
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PROJECT OBJECTIVES: 

.• e aim of the project is to reduce the use of hidons through change of requirementS and 
change of existing and well established practices. The project is one of the key 
preconditions for the limitation and phase 011t of halons in China. Its implementation ls 

'. ,, closely linked to other projects fioanoed by the World Bank, UNDP and UNEP and is a 
• • ' ·prerequisite for the succesful implementatio!I of these projects. 
,. 1. 

:"\ ?Halon 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. 

is project has three objectives. The first is to investigate the present use of halons in 
. . .. order to eliminate unecessary use in the shortest time by issuing guidelines or regulations 
',.'.1'~1 : ! .. when needed and to identify areas where it is more difficult to find alternatives and where 

· " • ".further investigation is needed. The second objective is to change a number of codes and 
f: '' '. ds which directly or indirectly reqllire or lead to the use of halons. The third 

iibjective is to implement the changes at the national, regional and local levels through 
ucation and training sessions. 

SECTOR BACKGROUND: 

' 
.. , • hina's halon consumption is presently 12,600 tons ODP, or more than 25% of the total 

~:t!/tCFC 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 utilized. (ODP factors used: Halon J:211 ""3, Halon 1301 = 10). 

• .,. "' . •·Approximately 3.500 tons of halon 1211 arid 10 tons of 1301 are produced annually in 
• ·:"'· ••/ China by 13 to 18 factories, of which only '5 have a production of more than 300 tons 
;.,~," ' ·yearly. An additional 5-700 tons of halon 1211 and 50 tons of 1301 is imported fmm 

• eloped countries annually (all figures for 1991) . 

. , . "'2645 tons of halon 1211 are used for the production of approximately 1.2 million portable 
•• '';: halon fire extinguishers produced annually by 80 factories in China. 355 tons of halon 

••• • •• 121 l and 45 tons of halon 1301 are used for fix!!(! installations, with halon 1211 
• installations produced by 25 factories. 

600 tons of halon 1211 and S tons of halon 1301 are used by 900 servicing and 
1 

. _
1 

•• •''';. 

1ffllintenance companies in China. . ' '·: •"·; . . 
...... . ,; . J''!'·:. 
Due to the recent rapid economic developlliellt in China, a f.JC number of halon 1301 
fire e;,;tinguishing systems have been imported and installed. Those systems are not 
'included in the above figures, as they have been imported as •fire fighting equipment" and 
nQt as halons. They however will have a:n influence on the amount of halon 1301 used for 
• • ice and maintenance in the future. 
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" Fire Bureau, Ministry of Public Security (MPS) is responsible for fire prevention, fire 
. ~, fire fighting and licencing of the production of fire equipment, including halons, in 

• ina. lt is also responsible for the natiO!lal phase out program for the halon sector. The 
vineial Fire Bureau authorities directly administer, monitor and control manufacturers 
service and maintenance WOikshops in each province. 

gh regulatory change and change of established practices for the use of halons, 
cing of the production of halon based fire equipment and responsibility for phase out 

f halons in China, the MPS plays a major'role in the sector. A phase out programme is 
tier preparation to implement the country: programme for this sector. 

PROJECT DESCRIPTION 

. the project concerns all Fire Bureaux in the provinces, all halon agents and equipment 
anufacturers, design organs and end users, the project will be implemented by the Fire 

u-0fMPS. 

specific technical work will be carried out by the Tianjin Fire Research Institute and 
• infonnation and technical center will be established at this institute. 

• Fire Bureaux at regional levels will assist in the collection of information, 
lementation of the phase-out programme and education and training. 

• pool of experts from all sectors will be engaged in halon alternatives research, revision 
codes and standards, related tests and l:raining. 

't specific stages. the MPS will ensure coordination and cooperation with other Ministries 
;tin,cenru· ng issuing administrative guidelines and technical codes according to demand, for 

ple, implementation of the national programme to phase out CFCs and Hlllons; 
rmulating customs policy to raise the import tax on halons and equipment; fom1Ulating 

policy to raise the cost of halon agents and halon based fire equipments; and giving 
. ferential tariffs to halon alternatives. 

Investigation of current situation· 

• :order to stop the use of halons for nrn;;-essential and non- critical uses as quickly as 
!lsibie, the MPS will allocate more manpower to collection of information nation-wide 

to evaluation of the information gathtired. This information should cover production of 
" ons, production of halon-based fire fighting equipment and actual use of halons. For the 
• , the emphasis will be on servicing and maintenance workshops (for evaluating the 

• 'ble estllblishment of a national recycling and banking system) and fixed halon fire 
tinguishing systems (for evaluating the future need for halon 1301 ). 

ue to the size of the country and regional differences, the coliection of information 
• lrires the developement of a common reporting system and forms. The establishment of 

• database is foreseen and will be coordinated with NEPA and MCI. 
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,,, ·,i~f1J\;;llle database will be located at the Tianjin Fire Research Institute and the .informa'.ion will 
_-;\\,i!/l,,.,,:.,come from four areas: the North, North-east, South-east and South. The information on 

1 / J~;,~'i;'t{,tfixed halon installations will be utilized for identification of essential uses and alternatives 
~\";:'.~il!t%for each type of use. Especially for halon 1301 where China has limited production 
F·~!;},if~~'''C0mpared to the need for servicing and maintenance, it will facilitate the transfer of halon 

I

.,, .. ~~rt.i,!.301 from less critical to more critical uses in tile future. 

~lt¼\f .. . 
.- .. )~1~:,J.2 Change of national codes, stan~ and guidelines. 

f:p.:~•.??"", • 0,-):.,-{, .~, .,..<t·: ' ', 

.JJ ·~~::the following codes, standards and guidelines will be revised. The list might be extended 
• • 1:/il!S a result of information collected and new international developments: 

l"iit 
: ::,;~vison of codes: 

-~r~:~~\~1:· .. 
_,, · ,,; •l, Fire Protection in Building Desl8n: 

't:t Fire Protection in Tall Civil Buildipg Design 
... ,,s:<·1}',:'j/>li Fire Protection in Underground Engineering Design 

~~:~:,~;;.,'.ii,1'" * Fire Protection in Underground Engineering Design 

I. ···~li''i~vision of existing national standards: • 

.. :~iti The general technical specification of portable extinguishers 
• •!'1t,jf:tl:,; Halon 1211 portable extinguishers 

·._;,·1ffirL<;t., . 
''li:•/,;;~ulating new standards: 

!i,';.~_:_-.~.,:~.'.;~,,.-.:~_j;~--~.~.:.•_!_·.:·:*·... ~;!dt;e~::i~=!~~~ ~!0

~e~:n~~=:f {::k~~~: 
1

:J~~~ Equipment 
~- '\;~ ... Standard requirements for limiting llalon emmision during production, servicing 
~.;~1iml&s •. and handling of halons and halon extinguishers and systems . 

• " \"~ <J?:~t'}i :: 
:,~,;.::. 

,J$;1~f ~!,3 Ed~cation and training • •. . . . 

.. :·1-;_,1<i1,),;;Ift order to implement the phase-out programme and the change of standards and srustmg 
~ti~:•~·-::,1:/,approa.ches, education and_ tra(ning of fire ~fety man_agement staff is required in the. _ 
,,,d\}'.: •· .. , ·followmg fields and orgamzat1ons, i.e. Regional Design, MPS Regional Fire Authonties, 
r,~tJ~W"if;tcDesign Engineers, Fire Equipment Manufactures, Service and Maintenance Workshops, F,;z Offi= ftom go_m...,I Md J<>i'1 ~""'~ roreq,,;~,""' ""'' majo, ""' of 

.. r1~~~iirJki part of the programme, the necessary rext books and other material will be prepared by 
f;•:rt"$!?:"efif"".'ithe MPS. Video and other audio-visual rnar.erial will be made avaiable from the demon-IT'°' •-- ~ = 
~i~j\f,t' 
-~;,9}t[:~ ( 
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• the execution of the education and utihing-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;~ MPS. ~-. ' . -.. 

Infonnation ll!ld consultancy ~-• 

• onal centre for information and coiisidtartcy will be set up at the Tianjin Fire 
h Center. This centre will also serve as an Office under the China National Halon 

OUt Committee, set up by MPS. Th~ ceotre will also provide information for the 
ementation of the halon phase-<)ut programme and provide technical assistance for 

. 'vities involving halon consumption c()hlrol and application of non-halon technologies. 

e: proposed work on introduction of aibau.ves to halons and transfer of non-halon fire 
·oo technology will also be coordinated.by Tianjin Fire Res=h Institute. This will 

it possible to ensure cooperation and 'rapid implementation of activities l~ing to 
phase-out. 

. Time Schedule . 

tot.al project duration is 3 years. Thd\ianous activities described above will be carried 
(in parallel. • 

Sub-projects c 1st year 2nd year 3rd year 

. ··vestigation of eurrent situation and -- 11111111 
-' • tablishment of data base, determination 

• :essential ll!ld non-essential end-user;, • 

. ecessary examine tests and model -- 11111111 
• ineering project 

ulating of new/revision of existing • lli!lllllll 1111111 ll!lilllll 
dards and Codes 

• itlonal education and train.Ing (the 111111111 111111111 -
•• ljl.l(iget also includes organization of an 

• •tional conference in China and , ; 
ding .international conferences) • ' 

up an information and consultation· 1111111 - ... 
~t\ntre fgr limiting halon use in China 
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,_,,,i•~•""'eipor the revision of Codes and Standards, the following detailed time schedule has been 
., :~,~ed. 

~i,r Codes and Standards 1st year 2nd year 3rd yea.i: 
"•~-f-.. 

. Revising "The Code of Fire Protection in Building 

(t~i Design" 
'"{p;i} , ,Revising "The Code of Fire Protection. :in Tall Civil 

-----,~'fff', ! '.Bllilding Design" 
•:,·?:i~l,t,.!IL---=---..;:;_-------------+----+----+-----ll 

Revising "The Code of Fire Protection in 
Underground Engineering Design" 

1Revising "The Code of Design on Engj,neering 
-Allocated in Industrial and Civil Building• 

~Revising "The General Technical Conditipn of 
"Portable Extinguishers" ·• • 

'.:Revising "Halon 1211 Portable Extinguishers" 

• Formulating "The Signs of Limiting Ha!!ln Use and 
Protecting the Ozone-layer" 

PROJECT COST: 

-----

e total budget for the project is US$ 480,000 and RMB 550,000 

Total 
Sub-projects 

Investigation of current situation and es!:ablishment of data 
, determination of essential non-essential end-user 

. Necessary examine tests and model en~ring project 

1F<>rmulating and revising Standards and Codes 

~ational education and training program~ 

iSet up an information and-consultation siation for limiting 
.,halon use in China 

UNDP 
us$ 

170,000 

30,000 

130,000 

100,000 

50,000 

480,000 

Domestic 
RMB 

150,000 

200,000 

60.000 

70,000 

70.000 

550,000 

[ 

' I 
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. FINANCE PLAN 
': ~-'Sf 
• listed. finan~al supp<>rt from the 

treal Protocol through UNDP: 
' anced by Fire Bureau, MPS: 

ANNEXES: 

7 

1: Time schedule for the ptqject, 
.;;. 

US$ 480,000 
RMB: 550,000 

Detailed budgets for the a,ttivt'tiesjncluded. 

5323398 P.08 



Table 1: Annual Budget 

Total 1993 
Sub-projects UNDP Domestic UNDP Domestic 

US$ RMB us$ RMB 

Jnvestigatioo of current situation and 170,000 150,000 100,000 75,000 
estaolishment of data base, determina-
lion of essential and non-essential end-
user 

Necessary examine tests and model 30,000 2Po,OOO. '.20,QOO i00,000 
e~g'meerillg project . 

'. / • ' ,-,· ' ·. 
, .. ,,. . ;'" - ' ' 

, .... : .. . , ·,, ' .. 

Formulating of new/revision of · lJf),000 60,000 30,000 20,000 
existing Standards and Codes ' 

' 

National education and training (the 100,000 70,000 • 20,000 20,000 
budget also includes organization of 
an international conference in China 
and attending international 
conferences) 

Set up an information and consultation 50,000 70,000 20,000 20,000 
Centre for limiting halon use in China 

Total 480,000 550,000 190,000 235,000 

• .ctt;..¢# ·~ ·::·:':" _· ;:; ~JSUd/Xil 

1994 

UNDP Domestic 
US$ RMB 

70,000 75,000 

.10,0@ .!JJ0,!!00 
' C' ,- _, ••• ' 

60,000 . 20,000 

30,000 30,000 

!5,000 20,000 

185,000 245,000 

-

1995 

UNDP Domestic 
us$ RMB 

~ 

,, 

40,000 , 20,000 ,, 

50,000 20,000 

15,000 30,000 

105,000 70,000 

·1· 
;;; 
•JJ 
VI 

,­
~ 

~ 
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Budget for investigation of current situation, establishment of data 
base and determination of essential and non-essential end-user 

Budget 
Activities 

UNDP funds Domestic funds 
Description 

us$ RMB 

Cost for training 20,000 10,000 
investigators (training 100 
investigators) 

Cost for labour 40,000 30,000 

Information collection and l.S,000 20,000 
travel cost (in China) 

Software and type .in data 10,000 10,000 

Computers and printer (5 20,000 10,000 
sets) 

Cost for data update Z.S,000 50,000 

Attending international 20,000 10,000 
conference (4 persons) 

Domestic conference (200 20,000 10,000 
persons) 

Total 170,000 150,000 

Dispose for 4 administration areas such as North, North-East, South-East and 
South areas. 
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Item 

1. 

2. 

3. 

5. 

6. 

7. 

· Item 

1. 

2. 

3. 

4. 

5. 

6. 

Budget for necessary tests and model engineering project 

Budget 
Activities 

UNOP funds Domestic funds 
Description 

Cost for updating test 
equipment 

Cost for purchasing test 
goods 

Cost for consumption 
material and after 
treatment 

Cost for model 
engineering project 

Cost for labour 

Information 

Total 

us$ 
30,000 

30,000 

Supplement or update equipmentin existing labs. 

RMB 

40,000 * 

30,000 ** 

15,000 .... 

100,000 

10,000 * 

5,000 

200,000 

Such as computers, electronic inStt'llments, books, etc. for fire test. 
Such as fuel for test and clear tes.t ground, etc. 
Including cost for model project selection, testing and other additional cost, etc. 

Budget for formulating and revising Standards and Codes 

Budget 
Activities 

UNDP funds Domestic funds 
Description 

US$ RMB 

Information 40,000 

Travel cost 10,000 20,000 

Forum for :soliciting 20,000 10,000 
inions 

Meeting for examina- 20,000 10,000 
tion and approval 

Labour 40,000 20,000 

Total 130,000 60,000 

P .11 
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• 

1/ 

I 
I 



{, 

t 
" 
, ble S, 

Item 
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2. 

3. 

Item 

1. 

2. 

3. 

4. 
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Budget for education :.il!f training 

Activities 

Training cost for 
implementation of new 
and revised standards and 
codes 

Training and education 
CQSt for limiting halon 
use to fire service, 
manufacture, design and 
end-user in relevant 
ministries and provinces 

Total 

Budget 

UNDP funds Domestic funds 
US$ RMB 

50,000 35,000 

S0,000 35,000 

100,000 70,000 

P.12 

Description 

Budget for information and consultation centre for limiting halon use 
in China 

Activities 

Cost for equipment and 
instruments 

Cost for information 
collection 

Cost for operation and 
personnel 

Total 

Budget 

UNDP funds 
US$ 

20,000 

• 30,000 

.. so,ooo 

Domestic funds 
RMB 

20,000 

10,000 

40,000 

70,000 

Description 

.. 

Including computers, duplicator, fax and communication equipment. 
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PROJECT C,OVER SHEET 

R COVERED: 

,S CONSUMPTION 
. TIIE SECTOR: 

!NSUMPTION WEIGHTED 
ODPFACTOR: 

TDURATION: 

AL PROJECT COST: 

. ATIONAL COORDINATING 
, .. :AGENCY: 

i 

The Peoples Republic of China 

IMPLEMENTATION OF THE PHASE OUT PLAN 
FORCWNA: 
Transfer of-tecimology on alternatives to halon fire 
protectitm systems 

HALO~ SEC!tOR 

'• 

HALON 1211: 4.000 Tons/year (0DP=3) 
HALON 1301: so Tons/year (ODP= 10) 

12.500:: ttms ODP 
• 

3 years : 

No di1¥t imp;i.ct 
(relevant for the phase out of .12.500 tons ODP) 

US$ 350\000 RMB: 510.000 

US$ 350; 000 

UNDP-.: 

Natio~al 'Environmental Protection 
Agency through the Ministry of Public Security 

PROJEC! SUM:MARY 

P. 13 

... o achieve the goals set in the Chinese !lhase-out plan for halons, and in accordance with 
•· e Chinese Country programme, the following activities are req11ired: 

• • n order to utilize alternative fire protec!.io~ systems presently operating in a number of 
,~untries for replacement of halons and to examine their performance and capability 

• ···against a number of typical applications in China,· prototypes of such systems will be 
•• stalled and tested at Tianjin fire R~h In~titute. 

}the following systems will be covered by this project: Fast Response Sprinkler Systems, 
.Low '.Pressure CO2 Fire Extinguishing System, Nitrogen/ Argon Fire Extinguishing 

"' c,r.~ • Systems and Fine Water Mist Systems. The necessary education and training will be 
-~,:::>•'lf" carried out through national and regional seminars and training courses. 
~<(' 
k~ 

,tj('r~ 
•/ .. , 

.t-: .. l{:::~:✓ .•.. 

I 
\· 

I 
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PROJECT OBJECTIVES: 

, cpurpose of this project is to transfer·reehnology by introducing and demonstrating a 
.-number of fire extinguishing systems which are usec1· elsewhere as alternatives to halon fire 

. guishing systems. • 

: . }resent, China imports over 85 % of halbn l~l • frt>m developed countries for fixed fire 
• linguishing systems. Due to the rapid economic development in China, the number of 

,', halon systems installed is increasing rapidly. This means also that the dependency on 
• rted halon 130 l is growing. It is theiwore important that alternatives to halons are 

• • ' uced as soon as possible, as it will bo loilgec be possible to import halon 1301 in the 
"""·,J"" 

project will also allow China to set tip)he necessary specifications and requirements 
• "'such systems utilizing the extensive research and development that bas been carried out 
\USA and other countries. It will also allow China to import or produoe the new 
items. 

SECTOR BACKGROUND: ; .. ! ,. 

's halon consumption is presently 12.~ 10ni ODP, or more than 25% of the total 
, and halon consumption in China if th" weighted ODP value of the ODS consumed in 

,'bina is considered. At present only 60% of the total existing production capacity of halon 
11 is utilized. (ODP factor used: Halon 1211 = 3, Halon 1301 = 10). 

• oximately 3.500 tons of halon 121 land 10 tons of 1301 are produced annually in 
"a by 13 to 18 factories, of which only 5 have a production of more than 300 tons 

. ~~y. An additional 5.700 tons of halon 1211 and SO tons of 1301 is imported from 
• ')loped countries annually (all figuresJqr l~l). 

·c • 

5 tons of halon 1211 are used for the production of approximately 1.2 million portable 
al~>n fire extinguishers produced annually by 80 facti:>ries in China. 355 tons of halon 

11 and 45 tons of halon 1301 are used for fixed installations, with halon 1211 
• • ations produced by 25 factories. ; .; 

, ·, tons of halon 1211 and 5 tons of halon 1301 are used by 900 servicing and 
' tenanoe companies in China. 

to the recent rapid economic developr\lent in China, a large number of halon 1301 
extinguishing systems have been imfiOtte,d and installed. Those systems are not 

. . uded in the above figures, as they have/ been imported as "fire fighting equipment" and 
\it as halons. They however will have all influen<:e on the amount of halon 1301 used for 

ice and maintenance in the future. 
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,, . ,-~~f:'i':~e Fire Bureau, Ministry of Public Security (MPS) is responsible for fire prevention, fire 
f;,§.f7'tt,~ safety. fire fighting and licencing of the production of fire equipment, including halons, in 
~i.'i?~~:.t~~ China. It is also responsible for the national phase out program for the halon sector. The 
~i~'lr,-'.·c,.:1;;-:c Provincial Fire Bureau authorities directly administer, monitor and control manufacturing ~,,;,:rd service and maintenance workshops in :each province. 

~!{i(~0~Through regulatory change and change Jf established practices for the use of halons, 
(3::~t,"· ,.,, licencing of the production of halon based fire equipment and responsibility for phase out 
'01:~ ",,:,, '.f of halons in China, the MPS plays a major role in the sector. A phase out programme is 
}'7]¥.it,·'t'l:·"'under preparation to implement the counu:y programme for this sector. 

···1t,tt 
::}.ii,.~ •. 

r ' > ~~ .. ,' , f' • 
'!,"f. ~!ks .. PROJECT DESCRIPTION: 

-t}~)tif'" 
.~.-~..,.~,*-, •. ' 

. ' ''?IEf,t,rin or~er to estab!ish the necessary techn~. ~nilitions for the tr~sfer of Jechnol~gy 
. . . _ venng alternanves to halon fire extingwshmg systems, the proJect's mam goal 1s to 

... ; ·.~.;&~valuate a number of alternatives to fixed halon fire extinguishing systems and their t' • .f·i~:4'i~perlormance against typical uses for halon fire extinguishing system in China. The project 
~ • . .!i.m~ill cover the following systems: 

tlf{~t Fast response sprinkler and circuiating·on-off systems (control valve). 

l!',i; ~~e;:!s~Jr:~~~:ystems 
'.<l~-?f ~ Mixed gases systems 

.... ~~:?r:i;f]~Y. 

.,, f~;§t\1:'bose systems are currently used instead of halon systems for protection of typical areas 
~ ... ,;,.~~such as control rooms, computer rooms, stand-by generator rooms, engine and machinery 

• i:r0~9froorns, storage of flammable liquids etc. · 
;,.-lt.(.· 
~~tnie project will be carried out by the Tianjin Fire Research Institute, The Institute is the 

;;f;"f ,'main testing centre for fire extinguishing· systems and has considerable experience in this 
i'i~ • 1eld. The various systems identified for this project will be imported and installed in the 
·.;; test hall belonging to the Institute. 
,fi';-{ ./ . 
)? . . . :fres1s will be carried out on each of these.:systems in order to obtain necessary information 
. ·;~:~t~o understand and use existing standards and installation rules. If necessary, modifications 
'r:~lt,if!ill be made to meet Chinese conditions . 
. -3·, • "'•'.\::,·-.~ 

, '.)t{;[;i/'tbe Tianjin Fire Research Institute will establish four working groups, each consisting of 
i~~}j,~:four to six persons and responsible for one of following types of systems: 

-~' _::"~r.'f~-. 
·:- "te-:. · 

•. . ;-,';-:.~,::~,- ""-x 

itt!?ftlt 

Fast response sprinkler and circulating on•off (control valve) 
Water spray systems 
Low pressure CO2 fire extinguishing systems 
Mixed gases (N2, C01, Ar) systems 
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project plan includes the following elements: 

Identification of typeS of areas !)l'Qtected by halon fire extinguishing systems in 
China 
Technical survey and collection of information on work carried out already 
Installation of ne.w systems 
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 syS!cln, 

e following time schedule has been established for the project: 

TIME SCHEDULE: 

h of the four sub-projects will be carried out in parallel by the working groups. 

r each of the sub-projects the following 'tentative time schedule has been established. 

~.Import and installation of 
~emonstration systems 

Test set up and demonstration test 

identification of field of uses 

Year l Year Z Year 3 

P.16 
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PROJECT COST: 

e overall budget includes the following inputs~ 

Technical i11formation 
collection 

Technology introduction"' 
(import and installation) 

Set up of test procedure 
and demonstration test 

Identification and speci­
fication of field of uses 

Labor cost 

Total 

UNDP Fund 
USD 

20,000 

225,000 

60,000 

45,000 

350,000 

Budget 

• \l\·-detailed budget for each of the sub-piogramtnes is given in Annex I . . 
This budget includes technical assiS!llnoe. 

FINANCB PLAN: 

ced by the MLF: 
anced by MPS: 

US$ 350,000 
RMB .510,000 

PROJECT IMPLEMENTATION· 

5323398 

Domestic Fund 
RMB 

20,000 

190,000 

180,000 

80,000 

40,000 

510,000 

F'. 17 

. . e project involves critical preparatory worl<: for substituting halon systems. When the 
'\ .. ; ' project is completed, test procedures wlll have been established and the necessary technical 

, ;%'." background developed. Installation of new halon fire extinguishing systems will be 
· :·.· -- banned. Only for applications where none of those alternatives and other already used 
~l . ? ' alternatives are applicable, halon systems can be installed. 
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Annex 1; pl 
; . 

Fast respoose sprinkler systeii.$ and on-off systems 

Techni<:al information 
collection 

Technology introduction 
(import and installation) 

Set up of test procedure 
demonstration test and misc. 

Identification and speci­
fication of. field of uses 

Labor cost 

Total 

Water spray systwn 

Technical information 
collection 

Technology introduction 
(import and installation) 

Set up of teSt procedure 
demonstration test and misc. 

Identification and speci­
fication of field of uses 

Labor cost 

Total 

Budget 
UNDP Fund Domestic Fund 

USD ll.MB 

5.000 

60.000 

15.000 

15.000 

95.000 

Budget 

5.000 

60.000 

30.000 

30.000 

10.000 

145.000 

'ONDP Fund Domestic Fund 
USD RMB 

5.000 

50.000 

15.000 

10.000 

80.000 

5.000 

50.000 

50.000 

20.000 

10.000 

135.000 

P.18 

I 
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A,nnext, p2 

Low pres.5Un: C01 fire e.xtingrusbing systems 
Budget 

UNDP :t·und Domestic Fund 

Technical information 
collection 

Technology introduction 
(import and installation) 

Set up of test procedure 
demonstration test arid misc. 

Identification and speci· 
fication of field of uses 

Labor cost 

Total 

,'~ 

USD RMB 

5.000 

50.000 

15.000 

10.000 

80.000 

5.000 

50.000 

50.000 

20.000 

10.000 

135.000 

Mixed gases (N1, CO2, Ar) fire extinguishing systems 

Technical information 
collection 

Technology introduction 
(import and installation) 

Set up of test procedure 
demonstration test and misc. 

Identification and speci­
fication of field of uses 

Labor cost 

Total 

Budget 
IJl\'DP Fund Domestic Fund 

USD RMB 

5.000 

50.000 

15.000 

15.000 

85.000 

5.000 

40.000 

50.000 

20.000 

10.000 

125.000 
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MONTREAL PROTOCOL 

TRAINING and TECHNOLOGY DISSEMINATION 

PROJECT COVER SHEET 

COUNTRY: Ecuador 

PROJECT TITLE: Training and Technology 
Dissemination 

ODS CONSUMPTION: 570 t (1992 estimate) 

PROJECT DURATION: 1 YEAR 

TOTAL PROJECT COSTS: US$ 250,000 

PROPOSED GRANT: US$ 150,000 

LOCAL CONTRIBUTION: In kind: office space 

NATIONAL EXECUTING AGENCY: Ministry of Industries 
' 

IMPLEMENTING AGENCY: UNDP 

APPRAISAL DATE: March 1993 
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MONTREAL PROTOCOL 

Training and Technological Dissemination 

UACKGROUND 

L Ecuador ratified the Montreal Protocol (MP) on Substances that Deplete the 
Ozone Layer on April 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. Toe CP was submitted to and approved by the Executive Committee during its March 
1992 meeting. Under the Protocol, Ecuador is required to phase out production and consumption 
of CFCs, halollS, 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 phasing 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 all of the ODSs to meet domestic needs and depends on external 
sources for innovations in existing technclogy. In 1990 the country consumed approximately 723 
metric tons of CFCs, 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, consumption of CFCs 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 miscellaneous uses 19 t (3 percent). In addition, 
45 t of halons were used as fire extinguishing agents, l 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 a long term replacement for CFCs. 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; ii)introduction of technological 
improvements to reduce use of 316 t of ODSs in the sectors dealing with aerosols (290 t) and 
with rigid foams (26 t); and iii) implementation of a training and information dissemination 
component to be executed by UNDP. The second phase includes reduction in all remaining 
industries (flexible foams, refrigeration, ai; conditioning, and solvents) leading to additional 
annual reductions of 252 t of ODSs, 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 ozone 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 ministries of Health, Energy, and Public Works have 
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established environmental 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, GOB designated the Ministry of Industries, C9mmerce, and Fisheries (MICIP) by to be the 
leading implementing and coordinating entity (Presidential Decree signed on April 28, 1992). 
For this purpose MlCIP 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 project preparation it has been evident that 
industries working with ODSs have little access to up-to-date information dealing technological 
alteinatives to reduce use of these substances. Thus, dissemination of information to private 
sector industries and ultimately to the final consumers would be imperative for successful 
implementation of the CP. -

The Project 

6. Objectives. 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 Dissemjnation Program. Training activities would 
con.sist of a series of conferences, seminars and workshops to be held in the three main cities 
(Quito, Guayaquil, 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. 

S. 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 eutities 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 Director of Industries (DI) who would act as counterpart 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 ODSs. 
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10. Proiect Beneficiaries. In the immediate and medium term the main beneficiaries 
would be MlCIP"s MPPU"s staff and officials of other pertinent public sector entities, members 
of private sector industries interested in participating 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 needs, identification, selection, and recruitment of technical experts for training 
events, selection and contracting of firms to be responsible for the organization and execution of 
training events and for the preparation of printed and electronic dissemination material, for 
evaluation of the effectiveness of training activities, and for reporting progress to executing 
agencies and to the ExCom. 

12. Project Costs and Budget. Training estimate costs shown in the CP 
(USS 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 I 
attached shows detailed budget costs of the proposed program. 

cru.z.v 
C:\WPSl\MOITTREAL\ECMl'TRl:JCOO 
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ECUADOR 

MONTREAL PROTOCOL 

PHAS~ 1 

TRAINING AND TECHNOWGY DISSEMINATION 

Total &timated Cost 
(US$) 

•llifill Unit CQSt 

Refrigeration Ex.pert (fees and travel expenses) 10,000 
Aerosols Expert ( • " • ) 10,000 
Foams Expert ( • " " ) 10,000 
Secretary (salary one year) 4,000 
Training Coordinator (salary one year) 10,400 
Translations 5,000 
Internal travel 8.000 

Sub total 57,400 

Service Contracts: 

Organization of seminars/workshops (6) 6,000 
Preparation and Presentation of 

Table 1 

Total . 
10,000 
10,000 
10,000 
4,000 
10,400 
5,000 
a.ooo 

57,400 

36,000 

Audio/visual dissemination programs ( 4) 32,000 128,000 

Equipment Purchase: 

Word P,ocessor, printer, projector 6,600 6,600 

Equipment Maintenanace 5,500 5,500 

Materials for Seminars 9.500 9,500 

Internal/External communications 7,000 7,000 

Sub total 66,600 192,600 

TOTAL 124,000 25Q,OOO 



COUNTtw: 

PROJECT TITLE: 

SECTOR COVERED: 

ODS USE IN SECTOR: 

PROJECT IMPACT: 

PROPOSED BUDGET: 

IMPLEMENTING AGENCY: 

COORDINATING AGENCY: 

PROJECT COVER SHEET 

Malaysia 

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

Foamed Plastics 

600 CFCs (722 tons ODS) in 1991 

150 TONS CFC-12 per year, based on 
1991 consumption 

USD 254,000 

UNDP 

Malaysia Department of Environment (DOE) 

PROJECT SUMMARY 

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 enterprize. 

CFC-12 was until recently used in the production process. Under 
this project, Jumaya will eliminate the use of CFCs in this process 
through replacement by initially liquified petroleum gas (LPG), 
fol lowed--as soon as locally avai lable--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 quality 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 costs are expected. 

Jumaya UNMA0101.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 OBJECTIVE 

The objective of this project is to phase out the use of CFCs in 
the manufacture of extruded polystyrene foam sheet (EPS) at Jumaya 
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 polyethylene 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 faci 1 i ty for extruded 
polystyrene foam sheet (EPS) in Johore, Malaysia. 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 October 1992 to the 
DOE. The project faced one problem: butane is currently not 
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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 (28%) and C-4 (71%). Processing 
and the resulting quality is however insufficient, and the company 
remains attempting to source a butane supplier. 

5 . TECHNOLOGY 

5.1 SELECTION 

There are several options to replace CFCs in the production of EPS 
foam sheet, such as: 

o Nitrogen gas, 
o CO2 gas, 
o Hydrocarbons, 
o "Berstorff" technology (nitrogen and alcohol), 
o HCFC-22, 
o HCFC-142b, 
o HFC-134a, 
o HFC-152a, 
o Liquified petroleum gases (LPG). 

A summary of these technologies, 
1 imitations is provided in annex-A. 
company as an alternative that is: 

their potentials and their 
Butane is selected by the 

o Proven technology in processing and product performance, 
o Environmentally acceptable, 
o Low in toxicity, 
o Adaptable to the existing equipment, 
o Cost effective. 

Butane is not locally available, and the company therefore decided 
to utilize LPG, expecting similar results and lower costs. The 
problems in processing and quality are however significant and the 
product is not universally accepted in the food industry. It is 
therefore anticipated to turn to butane as soon 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 emission of LPG and butane is 
not regulated in Malaysia, nor are restrictions expected in the 
foreseeable future. 
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5.2 PRODUCTION PROCESS 

The use of LPG or butane will require substantial changes in the 
production process and storage facilities. 

Required equipment modifications and additions may include: 

o Storage 
o Separate, explosion proof storage of the butane 

tank. 

o Feeding systems 
o More injection systems for additives, 
o Replacement of the foamant metering pump and 

injection system, 
o New gaskets and seals. 
o New pressure gauges 

o 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, 
o Sealing of electrical control cabinets, 
o Explosion proof motors and switches. 

o Auxiliary safety devices 
o A ventilation system to prevent the accumulation 

of hydrocarbon vapors, 
o Mani to ring 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. 

Jumaya 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 
European/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 al 1 critical equipment is 
foreseen, and some contingency money is earmarked for any 
adjustment 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 wi 11 be implemented. Production and maintenance personnel 
are also trained in the safe handling of hydrocarbons, in addition 
to production training. 

Start-up trials are made 
and permeability. The 
personnel 1 

• 

6. PROJECT COSTS 

to adjust for the different foamant volume 
start-up was supervised by supplier 

6.1 Total Project Costs 

The following is a summary of the expected and experienced costs of 
investment and related activities (the numerical identification 
system originates from UNDP's Office 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 projects. This 
confirms UNDP,s opinion that the hydrocarbon technology is no 
proprietary technology, and, given sufficient competition, should 
not induce know-how costs. 
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ITEM 

2100 

2100 

2100 

3200 

5300 

5306 

9906 

DESCRIPTION 

Storage Tanks 
Purchase 
Testing 
Installation 

Equipment Modification 
Machine 1 
Machine 2 
Installation 

Fire Safety Systems 

Training 
Abroad 
In House 

Permits 

Contingency and Rounding 

TOTAL 

SUBTOTAL 
(USD) 

10,506 
1,751 
5,401 

68,517 
42,108 

6,082 

6,000 
10,000 

Supporting documentation is provided in annex-Band -C. 

6.2 OPERATING COSTS 

The price of LPG is considerable lower than CFC-12: 

CFC-12 
LPG 

USD 2.09 
USD 0.36 

TOTAL 
(USD) 

17,658 

116,707 

59,546 

16,000 

6,000 

38,089 

254,000 
;:::;:=====: 

These prices reflect the status at October 1992, date of project 
submission, and are documented in annex-D. Prices fluctuate 
significantly, and are slightly different for individual companies. 
Butane is currently not available 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 USO 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: 

USD 259,500 for LPG, or 
USO 88,500 for butane. 
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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, quality and 
sales, no recurring costs nor benefits in this project are 
projected. 

6.3 UNIT ABATEMENT COST 

a) 
b) 
C) 
d) 

ODS Reduction Project Costs 
Annual Incremental Costs 
Project Useful Life 
ODS reduction/y 

Unit Abatement Costs [(a/c + b)/d] 

7. FINANCING PLAN 

USD 254,000 
USD -,-

7 years 
kg 150,000 

USD/kg/y O. 24 . ;, x 

=====:::======= 

The company requests the reimbursement of the complete project 
costs estimated on 

USD 254,000 
===:;;:======= 

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 started 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 hydrocarbons can be detected. 
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TIME FOR COMPLETION 
TASK 

Q2 Q3 Q4 Ql Q2 Q3 

1. Preparation 
Board Approval X 

Visit Vendor X 
Order Confirmation X 

2. Installation 
Arrival, Customs X 

Machine Modifications X X X 
Tank Installation X 

Safety Devices X X X X 

3. Start-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 (OPS) will review this procurement. OPS 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 of 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: 

Annex B: 
Annex C: 
Annex D: 

Overview of CFC Phase out Technologies in the 
Manufacture of Polystyrene and Polyolefine Foams 
Detailed budget proposals 
Price documentation 
Detailed calculation of recurring costs 
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ANNEX-A 

CFC REPLACEMENT IN THE MANUFACTURE OF 
POLYSTYRENE AND POLYOLEFINE FOAMS 

CFCs in polyurethane foams function generally only as auxiliary 
blowing agents. This is 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: 

o solubility in the resin, 
o worker safety (flammability, toxicity), 
o consumer safety (toxicity), 
o thermal and chemical stability, 
o diffusivity, 
o environmental impact. 

CFC-11, CFC-12, CFC-114 and hydrocarbons have been traditionally 
used as blowing agents (1), with CFC-12 being in most cases the 
agent of choice. Significant non (thermal) insulation varieties of 
these foams include: 

o extruded sheet, 
o extruded plank, 
o moldable beads. 

A wide variety of options have been proposed so far to replace CFCs 
in PE/PP and PS foams. They can be categorized as follows: 

o Atmospheric gases, 
o Hydrocarbons, 
o HCFCs, and 
o HFCs. 

1. ATMOSPHERIC GASES 

Nitrogen Gas 

Inert, nontoxic and noncombustible, but asphyxiant. The use is 
burdened by a low solubility 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 mixture of nitrogen and 
alcohol. This technology exhibits undefined risks in toxicity and 
fire. The resulting product has also a higher density. So far as 
known, it has only been applied in extruded PS sheet. 

Carbon dioxide_.£@§. 



An asphyitiant, high energy consuming and moderately toxic gas. 
Carbon dioxide is a reportedly proven technology in polystyrene 
foam sheet (2). The poor solubility in polyolefine resins restricts 
the use in PE/PP foams at this time. Certain uses of CO2 in 
extruded PS sheet are patented, and require licensing. 

2. Hydrocarbons 

N-pentane, butane, isopentane and isobut~µe 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 hydrocarbons 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). 

Liguified petrol~um gases {LPG} have also 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, HCFC-22 has been proven effective (3,4) as a sole 
replacement (extruded PE/PS sheet) or in combination with HCFC-142b 
(extruded PS board). The compound has however an ODP, and only 
qualifies as an interim replacement. 

!!_CFC-142b 

Alone or in combination with HCFC-22, this compound represents a 
preferred option in thick sheet and plank applications (1,5). The 
price penalty is, however, considerable and equipment 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 wi 11 prevent 
utilization in the very cost sensitive food serving and packaging 
applications. The utilization of HFC-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 term 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 concluded that technologies 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. REFERENCES 
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F:"lP(.t1···.1c,~,1 t-·Jt:-a-:'.· to LF·C) r:'uiT1r:: 

and t·.:1.rj ·f_i'l"'.t:i.nc1 

0·:Pcutiv~s tn •1·aiwan ·for a 
du1··;J1:. i.i:,:,n of or1c· mc•nth 

l Mod1·fi.C~ition 0nd alteration 
of macl·1 (lJnit 2) w1tl1 

Acc~0s~or·.i05 f~om Ta1.i~eG 

"';, \ 1.~: :< pr.;n ':.;F• 0~; "( u r T.-J.i 1,0.t,~1,1·1 cc:~:;,~-: 
d,it"' tl",11ti··1r-::i.t • !-t,·-/ i.:--: !·\,;:, l.<"•;,;1'..:::i,'"'1 

convorsion of CFC 

US$ 



ANNEX-B/II 

JUMAYA INDUSTRIES 
BUDGET 

o Original budget (Annex-B/I) ............. USD 200,811 

o Additions per UNDP advice ............... USD 15,100 

o Portable hydrocarbon 
detector ................. USD 

o Extra fire extinguishers USD 
o Blow-down fans ........... USD 

6,300 
6,800 
2,000 

o Contingency ............................. USD 38,089 

TOTAL USO 254,000 
----------

9 
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Table Ill 

Malaysia·· .:Estimi:ilttiid cD:-,; "l::. 'f'Dl'~ the c:on•,:c 1·-'0;ior,1 t)"f \. ·r:·c: 
/;'.( Bi:t tctm, ) 

PROJECTl;i ESTIMATED COST 

✓ 1) 2 x 7.5KL LP@ storage tanks from Ess □ 

Rehydros't:atic test" 1~E)~hJ.ir1tinq f< t~inkt . UE:f; 1,920-00 

' 'u' •• R:t' (/;u. ' 

4) 

6) 

7) 

8) 

l) 

2) 

Civil ,,ork, pi. pinl,,,K ~ nsd:a l lat.im, • (I.( fti'Y -C 1i,;J, U'.~~- 27, Oi:10···•)0 

Modi f i.cat.it1n of mt::t.C:hirir;?r··y ( r:·irr:::.t Unit) 
and accessories with exp~r·t cor1sultatior·1 
etc. 

their 
PL-~. 

Others : 
Approval fro~ Bomba, l_ocal Authority, 
Fire -Alarm.System, Electrical Work to 
LPG Pump and tank fitting 

eJo.ecutivo . 
E;-~penses.'. far- tr;.1 .. ininq Df tvJO I"' q,r,-·n,,•-· -··;d :; 
in Taiwan:- for· a dur2ttion c,t c1n1::::, men th 

Tt:d:al 

Sub·-PnJj ec;t I I 

Modi:fication €:\f'lcl alt.c:•!'"2.s.ti.on (:'i"f' rne:1.ch:.t.i·'/F.::•t-\' 

(Unit T~d) with accessories from Tsiwan 

Civil we~~~ piping &rid in~t.all~tinn(~k ) 

3) E:•tpt:-?n~:ies .·for th£·: Taiw;;;\i'"1(·?::•1~1e dur-·:i.nq t1·:J:0ir­
:;;d:.e:1y in Ma.layGi<:A 

Tct21l 

0 

/,f.Sl•DO 

540l·OD 
I 

.41, '24,fa • 0 O 

\4 41f.1,o6 °"] 



~ 2-'i8::ico ESS~cs:1o!:~~h:S~c~'!r ~,;.,~HAD 

~ OFFICE Ltil=- D1V,/kL oAn- ::u /io / 1991. 

JLllM'jA 1.fJDU~T!<.IE:S Sbt-J P1lll) 
7, ;r M.At-J I<. I 1-Af.J t, 
Dnr<:. ;:,1.,1~ 1,J 0,1.s [].cl/\ L. G:sr1r11? DEBIT NOTE N? 
Is c_~ <jc, :JC! (cf:, N\J I(' (I 

YOUR ACCOUNT H.o_s BEEN DEBITED WITH THE FOLLOWING 
-

PA R .T I C U l A R S 
11 ____ 

ACCOUNTING CODE 

,, ., 
-74S ;: CJ:! M1C - 1 v<::> 

-- :i----
- - - - ,, --~--.~ 

1; 
····-- ----- i 

---~-I 

---~·---~ 

-~-------- ----

------ --·--·-- -·--

------•~11 

-ii . 
" 

I 

I 
i 

i 

i 

1"01'M HO•tn 
l'tlc't's MA" t•'J<I 

11587 

AMOUNT 

--· 
$ .'.2.7, coo .c,o 

~ 

-

----

-· 



ESSO MALAYSIA BERHAD 

Jumaya Industries Sdn Bhd 
7, Jal an Kil ang 
Dato Onn Industrial Estate 
80350 Joh·ore Bahru 
Johore 

Atfention: Mr. S.H. Ko 

Tuan, 

August 5, 1992 

In reply please refer to: 
57 (JBS) 

Sale of bulk LPG tanks 

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, Prat 
at M$13,500.00 each. 1-- ) - r,· ),t) :;c:.n) f/J(J!.-.,,. 

,, .,,.. 
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 subseq~ent execution and stamping. 

Very t,ruly yours, 

Zakari a Mohd Nor . 
,~ LPG Home Fuels Manager 

cc: Kosel Industries Sdn Bhd 
Lot 246, Lorong Perusahaan 10 
Kawasan Perusahaan Perai 
13600 Pera i, Penang 
Attn: Ir. Tar Kim Seng 

1 0 AUG 1992 

HEAD OFFICE: 3rd Floor, Komplcks AntarabMgsa (P.O. Box 10601) 50718 Kuala Lumpur, Malaysia. 
Telephone: 2422322 Cable: ESSOEAST KL FAX: 2444855 

REFINERY: Port Dickson, Malaysia. Telephone:. 471666 Cable: ESSOREF PD. 
An Affiliate of Exxon Corporation 



V 

I 

L. 

KOSEL INDUSTRIES SDN. BHD. 
2586, Lorong Perusahaan 10; 
Kawasan ?erusahaan Perai, 1369() Perai, Penang, Malaysia. 
Tel: 04-397201 Telefax: 04-397200 

JUMAYA INDUSTRIES, SDN. BHD. 
7, JALAN KILANG, DATO ONN 
INDUSTRIAL ESTATE, 80350 
JOH OR BAHRU.; JOHOR. 
ATTN:MR.KOH SWEE HEE 

7· 

_J 

INVOICE I 

No. 0997 

DATE: ---~P-l..,_/ 0_1 .,._/ ~9_3_ 

ORDER DATE I CUSTOMER OROER_ NO. 
: 1., Jr,Q_/Q') I DELIVERY ORDER.NO. • 

1 ., & ,,.. 

TERMS 
' i,,,'!l roTT 

DESCRIPTION OF GOODS QUANTITY UNIT PRICE 

To cost of supplying labour and,necessar eguipme.t 
for rehydrostatic test witness by JKJ ani repaint ng 
two units 7.5KL used LPG storage tank ow1ed by ES o. 
Our scope change of tank fittings and de ivery to 
Johor, loading crane is inclusive in our offer. 

Total Lu~p Sum:-

Ringgi t : Four Thousand Five Hundred Onl • 

Ref: Our quotation fax ref. KS10808 dat~d 28/07/ 2 
and your fax ref. JI/GC/F92/8-187 .ated 12/ 8/92. 

AMOUNT 

Hi 4,500.00 
-;-----=;, 

KOSEL INDUSTRIES SON. BHO. 



ELPIJI (M) SDN. BHD. 
8, Jalan SS 25/22, Tarnan Mayang, 47301 Petaling Java, Selangcr Darul Ehsan, Malaysia. 
Tel: 03-7031377, 7031378, 7031379. Telex: MA ~6788 ELPIJI .=ax: 03-7031333, 7031372. 

f _:ate1 \ 

Customer Copy 
,, l I 

j ,.;. J.Y , 

rFl~i.--n.-g,-,:--+---1 
I A'I'TN. : ·MR. KO SWBE HEE ,~s:l. M;:wn~cr 

--1---'---'--l 
s~cr1•tt:r'/ 

L 

JUMA.,'A JNDllSTRir::: f:IJN BHD 
7, JALAN Kll,:\N(; 
DATO ONN l N!YC!i'l'R J t\ I. 
80350 <JOHOR BAHRI~ 
JOHOR. 

--·· --..l--J---1 
1./C :l1•-:•C 
---------i----1----

Store tfrpl. 

TEL 

NO: 4642 

Date· 
?age· 

NC.'. 

09/12/92 
1 
07-369834 

tlELIVERY ORDER NO TERMS 

TANfl FITTING FOR ;J, NOB uf' 'TANK 

EXCESS FLOW VALVE REGO A3282C 
( FOR LIQUID OU'I'LET & FILLING 
LINE) . 

EXCESS FLOW VALVE REGO 3272G 
(FOR SPARE POINT), 

CHECK-LOCK EXCESS ~LOW 7580FC 
(FOR DRAIN LINE). 

ADAPTOR REGO 7:,·uc--1'.,A (FOR 
DRAIN LINE). 

GLOBE VAl,VE REGO A./50:iAP (!'"UR 
DRAIN LINE) 

~•• DAIL THERMOMETEI! 

E. & 0.E. 

4 

2 

2 

2 

30 DAYS 

110.00 

35.25 70.50 

63.55 127.10 

33.00 66.00 

208.00 416.00 

320.00 64.0.00 

TOTAL 



ELPIJI (M) SDN. BHD. 
8. Jalan SS 25i22. Taman Mayang, 47301 Petaling Jaya, Selangor Darul Ehsan, Malaysia. 
Tel: 03-7031377. 7031378. 7031379. Telex: MA 36788 ELPIJI Fax: 03-7031333, 7031372. 

Customer Copy 

1· ATTN. : MR. KO SWEEN HEE 

JU~AYA INDUSTRIES SON RHD 
7, JALAN KILANG 

L 

DATO ONN INDUS'fRIAL ES'T'A'l'E 
80350 JOHOR BAHRU 
JOHOR. 

I PURCHASE ORDER NO. 

TWO UA,; TAN I< f ITT r Ne; s AT 
JUMAYA lNDUSTRlES SDN BHD 

2 PCS OF THERMOMETER 4" STEM 
LENGTH @ $150,00 x 2 

2 PCS OF ANGLE VALVE REGO 7550 
PX @ $150.00 x 2 

1 UNIT· OF 'I'OP MOUNTI'NG CONTENT 
GAUGE ROCHESTER b280-).5-48 
<i!J $).h0.00 X .I 

TO SUPPLY LABOUR 
DISMANTLE, CLEAN 

. ~: 1 
TO'I't\l 

NO: 

Darn: . 
Page 

TEL NO. 

4639 

08/12/92 
l 
0'/-369834 

tJEUVERY ORDER NO. TERMS 
30 DAYS 

300.00 

300,00 

260 .00 • 

400.00 

l 1260.00 1,197.00 I 

$1,197.00 j 

E. &0.E. TOTAL 



::k 3L .:r.. .1;. :i. ;if t·· ~ •.· 6]·.······ 

JUMAYA INDUST~ES SDN ·ueo 

~ ~ 
DESCRIPTION OF GOODS < 

Belng charges for rewinding 3 phase_.1 
motqr c/w replacing ball~beartnir 

Checl(lng an\l installing· f!IO,t.Q,ri 

Other rectifications 

(Tatal M'sian Rgt, One Thousand and five Hundred 

E. 

. . !I ·:111 ·< ,,).1·. 

UNIT PRICE.\.( 

nly). 



~~~i ELPIJI (M) SDN. BHD. 
=• ELPI.11:::: ~\.,..-,...,.§:: 8, Jalan SS 25/22, Tainan Mayang, 47301 Petaling Jaya, Selangor Darul Ehsan, Malaysia. ~ni~ Tel: 03-7031377. 7031378, 703137S. Telex: MA 36788 ELPIJI Fax: 03-7031333, 7031372. 

Customer Copy 

r- ATTN. : MR. KO SWEEN HEE 

JUMAYA INDUSTRIES SON BHD 
7 , J ALAN K Il,ANG 

L 

DA'l'O ONN INDUSTRIAL ESTATE 
80350 JOHOR BAHRU 
JOHOR. 

1···-··· PURCHASE ORDER NO. 

INSTALLATION OF 2 UNITS OF 7.5 
KL TANK AND PIPING WORK AT 
JOHOR BAHRU, JOHOR. 

5% UPON TESTING 

Date 5 NOV 1992 

E. & O.E. 

I 
I 

.\ 
I 

7 
NO: 

Date; 
Page: 

TEL NO. 

4563 

16/11/92 
1 
07-369834 

DELIVERY ORDER NO. TERMS 
30 DAYS 

l 65000.00 3,250.00 

. BHD. 

TOTAL 



ELPIJI (M) SDN. BHD. 
8, Jalan SS 25/22, Tarnan Mayang, 47301 Petaling Jaya, Selangor Darul Ehsan, Malaysia. 
Tel: 03•7031377, 7031378, 7031379. Telex; MA 36788 ELPIJI Fax: 03·7031333, 7031372. 

Customer Copy 

ATTN, : MR, KO S\l'EEN HEE 

JUMAYA INDUSTRIES SON BHD 
7, ,1 ALAN Kl [,ANG 
DATU ()N\; TNUU8'J1R f 1\L Ef-!T.,\·TF: 
803~>0 ~fOl·\(lE B1\H!,i' 
,JOf[(lf,. 

PURCHASE ORDER NO. 

INSTALLATION Ol 2 UNITS OF 7.5 
KL TANK ANO PIPING WORK AT 
JOHOR BAHRU, J(IHOR. 

'.J5% UF'ON COMPLETlUN 

E. & 0.E. 

NO: 

Date: 

"'El J'o·09
."' . ' " 

4474 

20/10/92 
1 
07-369834 

DELIVERY ORDER NO. TERMS 
30 DAYS 

1 65000.00. 35,750.00 

TOTAL 
$35, 750·.00 



ELPIJI (M) SDN. BHD. 
8, Jalfln SS 25/22, Taman Mayang, 47301 Petaling Java, Selangor Darul Ehsan, Malaysia. 
Tel: 03 7031377, 7031378, 7031379, Telex: MA 36 788 ELPIJI Fax: 03· 7031333, 7031372, 

Customer Copy 

ATTN. : MR. KO SWEEN HEE 

JUMAYA INDUSTRIES SON BHD 
7, JALAN KIL.ANG 
DATO ONN INDUSTRIAL ESTATE 
80350 JOHOR BAHRU 

L JOHOR. 
TEL 

''' /?867· 
[INVOICE I 
NO: 

Date: . 
Page: 

NO. 

4394 

23/09/92 
1 
07-369834 

ORDER DATE 
23/09/92 

PURCHASE ORDER NO, 

J1 / (re,, F12 fs-/<L(, 
OELIVERY ORDER NO, TERMS 

30 DAYS 

/l~'.~~i·~rhx~~! {~}l~iji'r;PR1¢};_i~~:.J{j~ 
L,_ _ _j_ _________ . ____________ -1---.:.~,;_---'-l--'---,;_-"-+-~-------, 

: ·TOTAL 

INSTALLATION OF il UNITS OF 
7.5 KL TANK AND PIPING WORK AT 
JOHOR BAHRU, JOHOR. 

40% lJPON CONf'lRMATJCJN 

l 

. 7,,. ""' ; .. ; m•;i_-'.t:-:~·i r .A1, v,:t~ 
• ~.1«\1i:t'> ,:,.'.ti , k~1;:;.tam 

.·,-;:" '· Aka 19 
• ~! ~ ~~;: trJ.l~! tlik" .. 11~ 

,. ~-·:: :_r~ rt: :1:.: DN. 

HJ!./2 • YA ["1JUST'.~:·..:s SDN BID. 
/ 

................ , ... ,,, •••••••• , ........ , •• , •• , ...... , ... ♦-~, 

65000.00 26,000.00 

"""''"-'""' _ ... 

, sstlii:"··, " .. ··--.1 I 
't.><!rt•~1·y j 
--~ ..... ·--... -----; ____ ,. 
i./C Dc;,:t. 1 ;;;;;;t~;·~t ···-··--

~ ~-:.-,~-~-L.----
, toro Dcpl _\ ___ l __j 

Lt:=; 
[ELPUI (Ml SD 

E. & 0.E. TOTAL $26,000.00 



:H:W Ji!. 
INVOICE No. 172c, 

-g- lJl!- 3f ~ .:r. it 1~ *~ x. :f j_ 
Hup Heng Lee Industrial Engineering Works 

16, Jaian Anggcrek 37, Taman Johnr Jaya, 81100 Johot Bahru. JohoL 
TEL: 547892, 0!0-771628 FAX: 553300 Pager: 249955-18760 

Jl{/4 ·;r~kt,0'! .... \!;1:~::r::<.~ -:i~ 
P,/ cl •• 

.......... i;:.,.. . ~t::f+····· ... 
~)\Ji!.~t /6J2 

!J; A~!... -F 9·'.i :;: .. ~~ ;fc'.. Jr: .ffli.!";t ,_ 
Please n:crivi: the following goods in good order and condition 

92. 

I,: Jt 
1antity 

Iii< ~ 
Particulars 

---~_L,) A f?.u._b/-r '_c,;_" ~ 
t u 

I 

........ ,..,., .. "' 
It:',;.~ A Recciw:d by 

. ...... D/0 No ............................... : ..................... . 

BAA >,8. ;;; . '73 
Date· ............................................................. . 

.lll-fJ 
Price 

IR Amount fj'i 

$ els. 

Pt, 

0 Jo-' 

~ tk, / 

~o ru. 

/ 
TOTAL$ .;)-{ > i'.;, {Al J 



tt w Jf.. 
• INVOICE No, 16 7 9 

./ .-g-. ~ ;T;j .:r.. 1ft 1~ 1Jtx. .:r.. :li ,;ta!?.:>.). 

Hup Heng Lee Industrial· Engineering Works 
t6."Jalan Anggerek 37, Tarnan Jobor Jaya, 8.J 100 Jobor Bahru, Johor. 

TEL: 547892, 010-771628 FAX: 553300 Pager: 249955-18760 

Ju ,/ .. 
ult/4 ......... 1~~-:fr,x ...... 'f?y:~f®.r10c.~ ..... ~c/,~1...d!:..4. .. ~;;;·3.,;:7··········· 
..... • ...................................................................................................................................................... D/0 No ........................ • ............................ . 

~ A~o:7'"f:J-%-- it Jl:.!lt.ffl!.!it , a AA ~ Cl 
Please.receive the following goods in good order and condition .. : Date: ..... ?: .--:;i.~ / '? .......... .. 

.J;;. :I. !l'li ~ .¥.\W tfl. Amount '/ii!! 

' 1antity Particulars Price $ cts. -
r /1.ld 71) £r;;u1,,1 t,_., ~ 

1
,.( V L 1#:,:-'2.,'i 

/ I ·{ ' -Y/i-r, ~,:. S:, ,fl't'>1 ~ \v./,,..,,?,_c:/4,,,r 
.. 

Ll)f. £_,.,.-(. L 1;-, ' ' /4' //, .6eA-,--(. p /Kt) .,,~_,,...... . I/co tJ'D . 
f (/ (1/ 

. 

I 

I .. 
• 

' l / 
I I 

I I -
. ~ I I ' 

/.Date ~ IA 1001 I ,,. I ,li. "'· V ~ I 
"' I 

I 
! .. ~.: ,. 
1 ... ,.,.. 

I ' l ~, ..... ,.n=--i 
' ' -· i ' i A JC i),:t:t, 

r~o ... ~L 
r- -1- . 

i Store D0:;:,t. 
... 

.. - . 
92. 

TOTAL$ .. /6(1' ./ 

/JD. 



3j: W-¥­
INVOICE No. 162~£77 * ~ ;¥~ .I. 1t ;j:~ t~ .I. ;;{;.[ 

Hup Heng Lee Industrial Engineering Works 
Iii, Jalan Anggcrck 37, Taman Johor Jaya, 81100 Johor Babru, Jobor. 

TEL: 547892, 010-771628 FAX: 553300 Pager: 249955-18760 

uf//e; ..... ~<,1.1,71G ....... :!A.(6~tr.U>. -::}<0 ..... '?.~0 ........ i:s: ............ ~.€.~ .... . 

tii.Jt ... y.1: /-S74-
D/O No .................................. : ................ . 

iii ltllk rp~ %- W ,t,t:_-1!!\-?it , 
Please receive tbc following goods in good order and condition i;;L ... f-:-_J.:i..:.12-: ....... . 

- »c ~ 111! ~ -¥-fir JR Amount ii'! 
iantity Particular.; Price • $ cts. -·------t"".:~=-------------,,---,--+---+--....... --,,....-
{ I" k . • 

92. ~ · .,,.,,,.,.,.,.,,....,.~,, .. "'"I''-'": 

;:::':::::? .. . --' ~--1·-­

t .. /?~?:?,~,.--•· t.. .. ~~,J--.~ 
t , , . , I 
~ . .''.,-_ .... ' •.• .:·'" ··-~---~--, 
l :·::::(: :..\:j.L 

•• '""fff'itA ~~~;,.~ by 

tv 

TOTAL$ / J:Z, (: C-0 .J 

······~.;-· 



3Jt )t-¥.. 
INVOICE No. -- 15 5 3 

~ ~ ~ ~~ .:r:. it 1~ ;j:;( .:r:. ;l[ fi5/.J. 

Hup Heng Lee Industrial Engineering . Works 
16 1 Jal.au Anggcrcl< 37, Ta man Jobor Jaya, 81100 Johor Babru, Johor, 

TEL: 547892, 010-77i628 FAX: 553300 Pager: 249955-18760 

.At/4 -:;[c'-"''rlt1 .... d-,.i1rk1tt',,, ~tti &A :f ..;:; <t:cfi, 
.. ....... . .................................................................. D/0 No ....... / ... ?'.! ............... .. 

!~Jiljl<rf'.j~Jf1e£,!!!l.!it C 

Please receive the following goods in good order and c~nditiqn 

~ .I. 
uantity 

92. 

Jffi .lJ!. 
Particulars 

8 AA /:,S"; /0 -r:;;,. 
Date· ............................................................. . 

.I;. fJ,. 
Price 

ti(. Amount $11' 

$ els. 

0 {-0 



tiuP 

ii: )t J'f.. 
INVOOCE N~ 1506 

--@' ~ ~~ .I. 1t 1~ =tJti. .I. t.t ;:itsij 
Heng Lee Industrial Engineering. Works 

16, "ialan Anggcrck 37, Taman Johor Jaya 1 81100 Jobor Bahru, Johor. 
TEL: 547892,010-771628 FAX: 553300 Pager:249955-18760 

.At10 .. -:;rMJr··········i~t1~ ............ ?.~ ................ i!., ....... 2-P.~: ......... . 
.. 15/"°1 iii. )t-¥-* 14 7 3', . .................................................................................................... - ....................................................... D/0 !'10 ....................................................... . 

~ ..,_ ~j,; r J~ ..§. ~ !it :!f. .JfMit , 8 M if! - 9'- 'f:;:. · 
Please receive the following goods in good order and condition Date· ............................................................. . 

1k J: /i'li ~ 
. -¥- fll" JI!. Amount ffi 

"uantity Particulars P,rice $ cts . .. - -
1,rtth - ~ /t,ia~ dc1{/bci ' /.,(} l"--r"'.£1.aGI- /..1 ,:;.e 
V I 

lO l'Jb-, ;o J,.h.,h,, _),1J-1~CkM ./4.e ljd. D .. A,' 

I lD"f~ l "/~ht I -r._r-o; 7S- V'P t I. 

I 

b n1A ~ Si,,,,,, rl-/4{) rl ,', l'.1 .. , ~ _, _ _, 1 , 
' 

., 
I C, -· f'1 f I .::i?, .~ I 3 R- .,:,t> 

. 
f 

I 
' I - ~ ' , .. ' .... -
",., ti 

...., .'\ ,..,. 
/ •~y(, I 

7 

I fty Monag,;r / /4~ 
;..,.t, Manager I 
S.cret6,q I 
J../C Dept, 

. Soles Dept, 
~ 

More ucpt. _ ... l ,, . 

92. ·TOTAL$ .::>38 tX> .J 

~l< )t A Received by 

,, 
t 



5,~ Ji. ~ 1t .::r:. l~ * ~It ..,£>.___ i5J 
TAC AIR ENGINEERING SON. BHD. 
No. G, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru. Johor, 
West 1\/lalaysia Tel: 07-554313. 55'.310, 548960 Fax: 07-554315 

INVOICE 

IM/S: Jumaya l.!ldustries Sdn Bhd 7 
Dare: 17-04-93 

7A Jalan Kilang 

Dato Onn Industrial Estate 

80350 Johor Bahru 

L 
ITEM DESCRIPTION 

l. Lubrication Oil T-32 

i 

I 
' I 
I 
i . 

'· 
" 

·~ ' 

I .. 
' 
' 

! 
I 
I 

I 
I 
Ringgit Malaysia One Hundred And Fifty 

N.B, Clie11t are requested lo examine goods on delivery .as goods once 
sold crrnnot be returned or exchl'!ngeo 
Chequa~ should be crossed anc made payab!e~o !lie companyonfy. 
Jf payrnen! is made by c.ash or cash cneque to Ol,lr reprosenta!ive, 
a temoorarv rPr.Pinl rr-,1.,,1 hf' nht;:nn<'><i fr.-._,.,.., h,,-, ;""""'"'~·.,1r,1,, 

' 

~l\!li:-1).0. No. : 1566 

PIO No.: 

I 30 days __J Terms: 

QUANTITY UNlTPRlCE AMOUNT 

I 
5 ga,ls $ 30,00 $150.00 J 

==::====II':: 

a"(,._<· .. . 
\ ( 

,-
\ ·r-.. t .... '\ 

I 7 . • ' 

I > • C I_, c,t f'f l,f.J~- I"!°"' ,,, , ,;,_., -· 
\.-\, •.1 I -.J 

,ri; 
) 

I 

I I I 

I 
i 

' 
: 
: 

I 
I :; I 

Dal ~2 s PA 1001 
G.' --r I' ,,., 

1-'t.y l/A1tnv.ger 
I ✓ /p-·~ • i 

AliSt.!Man~~t vr .,__ 

I Seer ~tary 

A/C D~p:.. 

Sal! Devt. I I --
SLO c Dept.. 

·---- I Only 
i 

for TAC AIR ENGINEERING SON. BHD. 



u 

INVOICE No. 9303082 

IM/S: Jun,,aya l,ndusti:ies Sdn Bhd 
7A, Jalan Kila,ng, 

L 
ITEM 

I 
i 

Dato Onn Industrial Estate, 
80350 Johor Bahru. 

DESCRIPTION 

To rewind one unit of Torque J,\otor 
S/No, : 84516 

Labour to dismantle and ins.tall 

. 

~ 

• ' . µLJ~ 

7 
Date; 18.,03,1993 

Service Slip. No. :~-_l~S~1_4 __ _ 

P/0 No. , _________ _ 

_J Terms , __ 3_0_d_a_y_s _____ _ 

QUANTITY UNIT PRICE AMOUNT 

• s.,,-.. /·~. . ....... 
-3 Phase 

,.300.00 

$170.00 
11111n:c:11u1rn= 

$470,00 J 
====== . 

l 
' 

I (Ringgit Malaysia : Four Hundred and Sevent Only) I 

, 

' 

I 
I 

N.8., Client are requested to examine goods on delivery .as goods once 
sofd cannot be returned or exchanged. 
Cheques shouid be.crossed and made payabletothecompanyonly. 
H payment is made by cash or cash cheque to our representative, 
a temporary receipt must be obtained from him immediately, 

·-
Date 3 APR 19! 
G.M. (' 

~ 

,•ty },wu1 ~r _.,/ 

""" Ass~ V.anaj;er 

Sccrcte.r-;r-
• 

A/C DepL i ! 
Sale., Dep1 

I 

'" 
; 

3 

/ 
u:-, . 

! 
j ... 

.. ~R ENGINEERING SDN. BHD'. 



5,~ Jil. ~ 1t x.. ti * ~ll .,,6'-: a:J· 
TAC AIR ENGINEERING SDN. BHD. 
No. 6, Jalan Anggerik 34, Taman Johor Jaya, 61100 Johor Bahru, Johor, 
West Malaysia. Tel : 07-554313, 554310, 54ll960 Fax: 07-554315 

INVOICE No. '!303036 

IM/S: Jumaya lndµstt.:i:es Sdn Bhd 
7A, Jalan Ktlang, Date : _ _._j 6w+, 0 .. 3.,_·~,,._J 9,.9,..3~-----

L 
ITEM 

1. 

2.: 

Dato Onn Industrial Estate, 
80350 Johor Bahru. 

DESCRIPTION 

To repair sprinkle head for 
Liang Chi Cooling Tower. 

To repair l pc gate valve 

Total 

-

one unit of 

. 

J 483 Service Slip~_o. : _____ _ 

PIO No.;---------­

Terms: 30 days 

t . 

QUANTITY UNITPRJCE AMOUNT 

$120.00 
=i;:;=-==:::=l:::;: 

J 

' 

(Ringgit Malaysia : One Hundred and T-<,.,enty Only) 
I 

. 

N.B . .,Client are requested to examine goods on delivery .as goods once 
sold cannot be returned or exchanged. 
Cheques should be crossed and maoe payable to the company only. 
If payment is made by cash or cash cheque to our repmsentatrve, 
a temporary receipt must be obtained from him immediately. 

, ... 
De te 3 U Ml K 1:,:,-, 

G. M. r- /' -/ -
Fty Manager ),-' .c"o~ ' 
A.is Mwrnger I 
Seo ctary ' 

A/C,Dept 

saul, Dc~t 

Sto:!" Dept 

far TAC AIR ENGINEERING SON. BHO. 



I 

j } .-........ j,~ Ja. *~ 1it .::r:. ;;f-j_ * ~Lt -'.:,'-- ~ 
:)c;·•t ~ ti TAC AIR ENGINEERING SON. BHD. 
. .:f:?\. 1■■■1111111111" No. 6, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahru. Johor, 
• V ... •· • . West Malaysia. Tel: 07-554313, 554310, 548960 Fax: 07-554315 
' . . . . . 

/ INVOICE 
) . 

No. 9301049 ,f',t3;:JD . 

IM/S: Jumaya Industries Sdn Bhd 

7A Jalan Kilang 

L 
ITEM 

Dato Onn Industrial Estate 

80350 JOhor Bahru 

DESCR!PTION 

COMPRESSED'AIR PIPING 

7 
i 

_J 

Date : __ z'_l ._. O_l_._9_3 ______ _ 

1437 
Service Slip/.Clcfp;: No. : _____ _ 

PIO No.: _________ _ 

Terms : 30, days 

QUANTITY UNIT PRlCE AMOUNT 

. 

To supply labour and material to ,install 

one lot of piping and fitting for one set 

of new SOHp air compressor according to 

sketch drawing TAQ/92/370D-l , • M~3 1'l00,00 
=======:==:J 

-
Malaysian Ringgit : Three Thousand And Nh1E Hundred )nly, 

i 
! 

• 

N.B, ,Client are reques1ed to examine goods on delivery.as goods once 
sold cannot be returned or exchanged. 
Cheques should be crossed and made payable to the company only, 
lf payment is made by cash or cash cheque to our representative, 
a temporary receipt must be obtained from him immediately, 

. 

'Date - 9 r 1:.B 19Q1 " •, . 

lG. M. 
. '<...Pt .. 
/ . ' 

Pry M nnger / /~-" 
-· 
A~st. ll~nar,er 

Sccrc~ry 

,VC o•,L -
~.1.k:::; )cpL 

St.on: Jcpt. 

i 

far TAC AIR ENGINEERING SON. BHD. 

\ (\ 



INVOICE No. 9 3 0 l 04 7 ,/?6 vb 

IMIS. Jumaya .Industries Sdn Bhd 

7A Jalan Kilang 

Date : _1_8_,_0_1_,_9_3 _______ _ 

1339 Service Slip/~No. , _____ _ 
Dato Onn Ind. Est 

L 
80350 JOhor Bahru 

_J 
P/0 No., _________ _ 

Terms : 30 days 
I 

_1_TE_M--"! . ____ -- --~~-C_R_I_PT_IO_N _________ --J.QI_U_A_N_TI_TY __ u_NI_T_P_ru_c_E-+_AM __ o_u_NT __ 

VARIATION ORDERZ 

Awning Size: 48 ft x IO ft 

Concrete Foundation : 48 ft x 6 fc 

Material : Galv, Zinc Roofing Grade 28;1: 

Square Hollow Section 

Additional Concrete Foundation : JO ft x JO ft 

c/w fencing and angle iron. I 

Ringgit 
I 

Malaysian : One Thousand And Seven iundred 

Date J 7 ti PR l()Q'J 

G.M. -~ L, 

Ai::i.t M:..nagr:r j 
-~---~·...l·-----1---1 
Sccret'lr}' j I ' 

;..._---·+-·---•-1----l 
A;c Dc1·,t < I 

f ___;_,, ! --L 

N.8 .. Clienl are requested to examine goods on delivery .as,g ~&{i1f!C¥Jept.. 
sold cannot be returned ot exchanged. ,-----~:.--.,__ _ ___, 
Cheques should be crossed and made payable lo the company only. 
If payment is made b}' cash or cash ctieque to our representative. 
a temporary feceipt must be obtained from him 1mmectiatety. 

•-- ,., '~• •,-,cl •--•,r~-:h,,_ tr,-" • 

M$1,700,00 
-=------ J 

Ot ly, ' , : 

I 

for TAC AIR ENGINEERING SON. BHD; 



.IM/S: 

ITEM 

INVOICE 

Jumaya Industries Sdn Bhd 

7A Jalan Kilang 

Dato Onn Industrial Estate 

80350 Johor Bahru 

DESCRIPTION 

AWNING AND CONCRETE FOUNDATION 

Awning Size : 40ft X 8 ft 

Concrete Foundation : 40 ft X 

Material : Galv, Zinc Roofing 

5 ft 

Grade 

Square Hollow Section, 

~ 

30,11: 

_J 

No. ;6?.6-'0 
9301046 

Date: -'--'-1-=8_,,-=0-=1_,_,.=.9.=.3 ______ _ 

Service Slip~ No. , __ 13_3_8 __ _ 

P/0 No., _________ _ 

Terms : .30 days 

QUANTITY UNIT PRICE AMOUNT 

M$.2t500.00 
========== . i ' .I . 

-••' 

Ma.laysian Ringgit : Two Thousand And Fiye ·Hundred or,ly 1 

, 

N.B. Client are requested to examine goods on del1veiy .as goods once 
sold cannot be returned or exchanged 
Cheques should be crossed and made payable to !he company only. 
If payment is made by caSh or cash cheque to our representative, 
a temporaN receiot must be ob~ained from hifT' immediately, 

: 

·' 'D'te . ~ - 9 
G. M. 
Fty Manager 

At.st l\funuJ,Ic.r 

St-ct .,:tary 

A/C D~µt. -&fo Dt<?L 

Stor Ucpt.. 

. ··-· . 
.' •·; . . 

i , . 

. 
I 

F ::: B JQQ'l 
V 

' 
(c;,-

; -lL.ec:... 
I 

I . 

far TAC AIR ENGINEERING SON. BHO. 



INVOICE 

• IM/S: Jumaya Industries Sdn Bhd 

7A Jalan Kilang 

Dato Onn Industrial Estate 

80350 JOhor Bahru 

L 
ITEM DESCRIPTION 

7 

_J 

N 9301036 /~.,_)A o. r~ u 

Date: 18.01.93 

Service SH\'~ No. : 1436 

P/ONo.: 

Terms: 30 days. 

QUANTITY UNIT PRICE .. AMOUNT 

' . i 

I 
To do one lot of wiring for cooling tower i 
fan motor, 

. 

i 

I -
. " 

i 
I 
I 

Malaysian Ringgit : Two Hundred And Eithty Only, 

·' Dat.e [~ 4 
G.M. 

i 

I 
Fty MonaF 

A,.iL~ 

Secretary 

A/C Dcp~ 

S.lu Dej>L 

:;tert vep ... 

N.B. • Client are requested to examine goods on delivery as goods once 
sold cannot be returned or exchanged, 
Cheques should be crossed and made payable to the company only. 
U payment is made by cash or cash cheque to our representative, 
a temporary receipt must be ob~ined from h!~ !mmedialel.y. 

FEB JQ 11 
..,...- ()i-"<. 

/ / a ., 

-
i 

I 

M$280,00 

I 
,==•=•===== J 

. . .,. ~. .. 

.. • 
--·' 

',.-• 

•'· .. 
, ,, 

.; . 
., 

., •·'•• ' 
• ,.· ' ! 

fur TAC AIR ENGINEERING SON. BHO. 



INVOICE . No. 930100s /J8o1{} 

r--M/S: Jumaya Industries Sdn Bhd 

.7 A Jalan Kilang 

-i 
Date: 08 OJ 93 

• 1376, 1371 

L 

Dato Onn Industrial Estate 

80350 JOhor Bahru 

~/D.O,N.o, , ____ _ 

P/0 No.: _________ _ 

Tenns : 30 days 

. ' 
ITEM DESCRIPTION !QUANTITY UNIT PRICE AMOUNT 

2. 
i 
' 

' 
3. ' 

! 
I 
! 

SMC Air Dryer 

Model : IDU 37C-3 c/w step down transformer 

S/No : WO 224 1
• 1 unit 

KOBELCO Rotary Screw Compressor 

Model : KST 37A • 
S/No : TC376A-3624 I unit 

M,S. Vertical Air Receiyer Tank 

Working Pressure : 150 psi 
~ 

Size : 2'-6" X 7 1•-0" SL 

Volume : 1000 litres 

S/No : !lA/HT/1834/1992 l unit 

t1alaysian Ringgit : Fifty-Six Thousand And i<' Hund,:e :l Only, 

\T';; L ti J ,N rn~.J 
F ' • ;, M. /,.. C.c,L, 
r-fty i\J.an3.ger /r /_,,.,,. 

. 

M$ 9,800.00 

Mt42,000.00 

M$. 4 1800,00 

' ' ! 
' M$56,600,00 

==•===c:::i:c:;,;;/ 

1----,i---;--i;,1.., TAC AIR ENGINEERING SON. BHD: 
N.B., Client are requested to examine goods on dehvery .as goods ~retory • 

sold cannot be returned or exchanged. 1-----1,--+---~ 
Cheques should be crossed and made payable to the company ~ Dept. 
If payment is made by cash or cash cheque to our representm.,,,----t-----t-----i 
a temporary receipt mus! be obtained trorn him immedi t~Jes Dept. 



INVOICE ,, No _9301012 • ;::,,s..;:,o 

· ... ,IM/S: Jumaya I_)ldustries Sdn Bhd 7 07.01.93-Date: 
7A Jalan Kilang 

Dato 0nn Industrial Estate Serv\ce Slipl:B£s:No. : 1336 

80350 Johor Bahru P/O'.No.: 

L _J ' 
Terms: 30 days 

ITEM DESCRIPTION QUANTITY UNIT PRICE AMOUNT 
' 

i 
To check and install one unit of Cooling 

Tower Motor. 

I 
. 

1 

" 
. .,. 

•. 

Malaysian Ringgit . . One Hundred And Fift;, 0 

Date ? ~ '·· ' . 
G.M. 
fty Manager 

Ass~ Manager 

Secretary 

A/C DepL 

I Soles DepL 

' I Ston, DepL 

N.B. Client are requested to examine goods on delivery .as goods once 
sold cannot be retumed or exchanged. 
Cheques should be crossed and made payable to lhecompanyon!y. 
If payment is made by cash or cash cheque lo our representative, 
a temporary receipt mus! be obtained from him 1,immediatelv, 

IA 
' -
-----

! ' 

' 
1-.. 

i I 
• 1' • 

i 

~!::~:~~ / ' 
I 
' : 

.. 1 . 
i 

'. 

: 

' • ' . ~-~---

i 
i 

ly, .. 

-•4" -•••~m,J . 

I ~ '. .. · .. e:.~ . 

/4,. 
. . 

. · 
: ' . .. , ... ... ' 

,;, " 
i I 

far TAC AIR ENGINEERING SDN. BHO. 



5,l JiL ~ ~ ..::c.. :l-£ ~· ~R -'c."".· ~; 

TAC AIR ENGINEERING SON. BHD. 
No. 6, Jalan Anggerik 34, T aman Johar Jaya, 81100 Johor Sahru, Johor, 
Wes! Malaysia. Tel • 07-554313, 554310, 54896() Fax· 07-554315 

INVOICE'. 

. ! ; •. , 

lM/S: Jumaya:Indus.tries Sdn Bhd 

7AJalan Kilang 

7 
Date , ..,.-,-0,-6_.o....,.1 ,..• 9_3 ______ _ 

; ': :. 1,.d H; 

L 
iITEM 

i 

' 

' 

' 
; 

i 
I 

i 
I 

Dato Onn Industrial Estate 

80350 Johor Bahru 

DESCRIPTION 

3Ph Teco Cooling Tower Motor 
6P-l,5Hp AEMCAK 

415V/3Phase/50Hi 

Remark : Modify key way " 

~ 

. 

1374 ~jp/D.O. No.::.,--___ _ 
t ;/i;. • ' ' 

PIO No. , _________ _ 

_J Terms ; 30 days 
-· ••~• ,,., " e••-•'-• •- • -~,'" .. , " 

QUAN1ITY UNIT PRICE AMOUNJ; 
'' 

' --·· ··-·- ; . ,. 
' 

i 

' 
i 
' 
i l unit i M$7SO;oo 

i 
i 
: 

' 
' , 

i Malaysian Ringgit : Seven Hundred And Fifty Only, 
' 

. 
Date ? h . 
G.M. 

Fty Manager 

tu.st. Manager 

I Secn,wy 
i 

A/C Dept. 
.. .. Sa.lei:; Dept . 

"' . ' 

Store Dept. 

N,8., Client are requested to· examine goods On ·delivery .as goods once 
sotd cannot be returned or exchanged. 
Cheques should be crossed and made payabletothecompanyonly. 

,-, , It payment is made by cash or cash cheque to our representative, 
a tempo,ary rnceipt must be obtained from him 1mrr.edialelv 

JA 1<lQ1 : 
/ y,----. 

/ /a •. 
i 

i 

..... _,_.,_ 

I d\. ~.;)f!~ft: . :t~ :.;u; ' 

for TAC AIR ENGINEERING SON. BHD: 



V 

INVOICE No. 9212os4 

IM/S: Jumaya .Industries Sdn Bhd 7 31,12.1992 Date: 
7A Jalan Kilang 

1~33:, 
Dato Onn Industrial Estate 

Service Slip~No. : 

80350 Johor Bahru P/0 No.: 

L _J Terms: 
30 days 

ITEM DESCRIPTION QUANTITY UNIT PRICE AMOUNT 

·',' 1 ~ To overhual one set of Water Pump and l5Hp 

Motor. 

2. To supply and replaced the spare parts as 

following : 

a. Bearing for pump . 
b. Bearing for motor 

c. Mechanical Seal 

d, Packing 

~ 

" 

I 
I 

Malaysian Ringgit : Seven Hundred And Eighty 

N.Bi Olent are requested to examine goods on delivery .as goods once 
sold cannot be tetumed or exchanged, 
Cheques should be crossed and made payable to the company only. 
If payment is made by cas.'l or cash cheque to our representative, 
a temporary receipt must be obtained from !l<m immediatelv 

I 
I 

M$300,00 

M~480,00 

2 pcs 

2 pcs 
' l set 

l set 
--------
M$780,00 
======;;:;:= 

./ 

Date \1: Jj:\N \~::JJ 

G.M. / 
, /"' -

Only, i Fty Manngor 
~ ,;•A 

~ • 
; Asst. Manag, . \ 

Socretacy 

A/C Dept. 

Sates Dept. 

Store Dept. -
for TAC AIR ENGINEERING SON. BHD. 

. 

. 



\ 

'--

j,~ Jil m: 1t, . .:L ;f;j_ * ?It .;,._."- a) 
TAC AIR ENGINEERING SDN. BHD. 
No. 6, Jalan Anggerik 34, Tarnan Johor Jaya, 81100 Johar Bahru, Johar, 
West Malaysia Tel: 07-554313, 554310, 548960 Fax: 07-554315 

INVOICE No.9212os3 

IM/S: Jumaya._Industries Sdn Bhd 7 .31,1:l,1992 Date: 

7A Ja.lan Kilang 

Dato Onn Industrial Estate 

80350 Johor Bahru 

L Johar 

ITEM DESCRIPTION 

I. To do 6000 hours servicing for one unit 

of K0BELC0 Screw Air Compressor 

Model : KST 37 .6 

S/No : TC376A-2058 

Working Hours : 14990 

• 
2, To check and service one. unit of CKD Air 

Dryer Model RD-37AC 

~ 

' 

' 

Mal11ysian Ringgit ; Four Hundred Only, 

i 

N.B., Client are tequested to examine goods on delivery .as goods once 
• sold cannot be returned or exchanged 

Cheques should be crossed and made payable lo the company only. 
If payment ls made by cash or cash cheque to our reptesentative, 
a temporary receipt musl be obtained trom him immediately, 

Service Slip~ No: : 1332 

., P/0 No.: 
y-

Terms: 
30 days 

--' 

QUANTITY UNIT PRICE AMOUNT 

M$400,00 

'' \ 
: F,0,C. 

--------
Mf400,00 
======r•=J 

I 
i 

-- • ..,~-
Date l j JAll 10;:J,J 

G.M. ~ ~. 
Fty Milrn\g<r ./' ::._/4., 

'Aas~ Manni ~r 
X 

Secretary 

A/C Dept. 
·~ - . 

S..les Dept. 

St<ire Dept. 

far TAC AIR ENGINEERING SON. BHO. 



INVOICE No. 2:212as2 

IM/S: Jumaya .Industries Sdn Bhd Dace : 30, 12, 1992 

7A Jalan Kilang 

Dato Onn Industrial'Estate 
~is(D.O. No. :_13_6_7 __ _ 

80350 JOhor Bahru 
PIO No., _________ _ 

L _J 30 d Terms: ___ a_y_s_• ______ _ 

ITEM DESCRIPTION P,UANTITY UNIT PRICE AMOUNT 

\._) 

I KOBE},CO Spare Part For KST 37,6 I . 

.,. 1 . i 0160-553 Suction Filter 

2. P-F03-30!0 Pre Filter 

' 1 pc Mt 328. l)(: 
i 
• I pc M$. ;127.00 

3. P-S12-004-03 Seal Washer l pc M$ 12.00 

4. P-CE03-521 Element l pc M$.l, 169 , 00 

5. H045l0094 Packing 2 pcs i M$ 38 ;00 M$ "!6 ~r-:o 

6. P-CE12-502-04 Filter I pc M$ .67 .oo 
. 7. 0160-593-05 Seal Washer 2 pcs M$ 21.;00, M$ 42,00 

8. i BGl(D-llP-00 l 6 0 Ring 2 pcs M$ 6;00 M$ 12.00 

9. I BGRD-OG-0035 0 Ring 

IO. BGRD-OP-OlOA 0 Ring ' 

ll.l P-Fl3-3001-0l Cartridge 
'--/ 12. H053100ll Valve Stem 

l pc M$ 4.00 

l pc M$ 4,00 

l pc i M$ 237.00 

l 1 
' 

pc M$ 72.00 
I 3. BGRD-OP-0022 0 Ring l pc M$ 4.00 
14 .. AD 402 Drain Unit l pc . 'j • M$., ,161 .oo 
15. P-HIJ-019-02 Packing 2. ])CS • M$ 42,00 M$ • 84,00 

I 

16. T 32 Lubricating Oil 7 gals M$ 30,00 M$ :210.00 
-~-,:---.----

M$2,609,00 
=========•J 

Malaysian Ringgit : Two Thousand Six Hundr~d And Nin•~Only, 

Date 1 J .UAN 1993 
r. M 

rn"::_:'':..Y :Mnn:;:•g::•'-1-.::.q ,.,.AJ'::::::?:!im,:!::...j~C· AIR ENGINEERING SON. BHD. N,s.··cJient are requested to examine goods on delivery as goods on(f-, _.,, 
sold cannot be returned or exchanged. .. Man er- . 
Cheques sh_ould be crossed and made payable to the company onl ~->L ag ,----,i-----1 
If paymem is made by cash or cash cheque to our representativ , I 
a temporary receipt must be obtained from him immedia1e1 . Se.crctary '\ (\ 



\ 

0 

5,~ m. ~ 1t. .:c.. ;1:E. ~. Ffl ..,", ~ 
TAC AIR ENGINEERING SON. BHO. 
No. 6, Jalan Anggerik 34, Taman Johor Jaya, 81100 Johor Bahrti. Johar, 
West Malaysia. Tel : 07-554313, 554310, 548960 Fax : 07-554315 

INVOICE No. 9212010 

IM/S: Juma)'a. Ind.m, tries. Sdn Bhd 

7A Jalan Kilang 
• • Date: 26, I 1, l992 

L 

Dato Onn In<'.ut•trial Estate 

80350 Johar Babru 

_J 

1359 ~ID.O, No.:_· ____ _ 

P/0 No.: __________ _ 

Terms : 30 days 

ITEM DESCRlPTION QUANTITI UNIT PRICE AMOUNT 

Shell Turbo T 32 l-ubric£,tion 011 

! 

. 

~ 

. 

Malaysian Ringgit : One Humlred And Fifty 

, 

N.8. Client are requested to examine goods on delivery .as goods once 
sold cannot be returned or exchanged. 
Cheques should be crossed and made payabletothecompanyonly. 
!f payment is made by cash or cash cheque to our representative, 
a temporary receipt must be obtained from him irnmediatelv 

5 gale 

nly. 

.' 

M$30.,00 MUS0,00 
~~.;u=:v=n= == 

l ./ 
! 

I 

. . "'- •• •I ·'.'" f ,, ·~· .. 

Date.- f.. c~ ll::ll::l! 
G. M.. / ~ 

! 
! Fty Monager / /4n 
; A-;s.t. Mnnoger 

ScC..TCUlf'Y 'J 
A/C Dept. I 
&lcs Dept. , I _,, 

! Store Dept. 
' !· 

I 

i 
far TAC AIR ENGINEERING SDN. BHD .• 



,, 

INVOICE No. 921201s 

[MIS: 7 Jumaya .Industries Sdn Bhd Date: 5, It 1992 

7A Jalan Kilang 1324 . ~ID.O. No.: 
Dato 0nn Industrial Estate 

80350 Johor Bahru P/ONo.: 

L _J Terms: 30 days 

ITEM DESCRIPTION QLJANTITY UNIT PRICE AMOUNT 

' 
I 

CB Gear Head Type 2/CB 23 1 no, 

I 
M$l,440,00 
mc;.1111~===•== 

/ i 
' i 
! 

• 

• 
i i 

I ~ 

Malaysian Ringgit : One Thou~and Fou.- Hund• ed And J,, Only, . 

Date I~ I Ut L 199 . 
I G.M. - - (.,e.,, 

F'ty Mano.get .,,,.,--i'.:,sL lvi.1..,u;~el' j 

-~;;;;~~-[:: • ........... ...,,.__ ' 

,4~/C D<lilt.. -···----
I $;1J::s Dt'c1t. 
' __ ,,.,.,.,_.; 

I St(H':) D~pt. 
I 

N,8u CHent are requested to examine goods on delivery .as goods once 
SOid cannot be re1urned'or exchanged, 
Cheques should be crosse<i and made payable to the company only, 
If payment is made by cash or cash cheque to our representative. 
a temoon'lf"y receipt must be ob1ained from him irnmPdiA!Plv 

/_ 

i 

r 

J 

I 
' I 

! ' 

I . 

I 

far TAC AIR ENGINEERING SDN. BHD'. 



INVOICE 

IM/S: Jumaya .Indus tries Sdr, Bhd 

7A Jalan Kilang 

L 

Dato Onn Industrial Estate 

80350 Johor Bahru 

ITEM DESCRIPTION 

l • 

2. 

3. 

To repair one unit of gear reducer. 

Model : CB3F 

To service CB gear anc' ch2 nge l pc key. 

To supply lubricating oil 

Total amount for above 

Malaysian Ringgit : Two Hundred Only. 

N.B._. Cllenl are requested to examine goods on delivery .as goods once 
sold cannot be returned or exchanged. 
Cheques should be crossed and made payable to !he company only. 
rt payment is made by cash or cash cheque to our representative, 
a temporary receipt must be ob1ai:1~d from hil"f'l imme<fo:.tt>lv 

No. 921102s 

Date: C6, l I, 1992 

I """"' I 2 8 9 Service S ipn::r.o: No. , _____ _ 

_J 
PIO No. , _________ _ 

30 days Terms: ___________ _ 

QUANTITY UNIT PRICE 

,,, ' 

G.M. 
,rr::y l\1.:uiue;c. .. ·1 / £ ...,,., 

..1>,,....,..__.......,.,. ___ ~ 

~:~t. l',.!c.w~g~~• I i 
f' r-,..,..,-... ~-~, ·' ...... , .... ,, ·---i 
1,;,crctmy j --·+-----t 
I \.fC Dept I 
1-1------1.....__-...;----1 
! :,,lso I I ''·"-·-···--1-! ::, , ., :: ',.t. I. 
;, -~-~.------:,--· ~·---t 

AMOUNT 

M$200,00 

far TAC AIR ENGINEERING SON. BHO: 



INVOICE 

IM/S: Jumaya ,Industries Sdn Ehd 7 28.10.1992 Dace: 
7A Jalan Kilang I 287, & 1288 
Dato Onn Ind. Est. 

Service Slip/Q~. : 

80350 Johcr Bahru P/ONo.: 

L _J Terms: 
30 days 

ITEM DESCRIIYTION QUANTITY UNIT PRICE AMOUNT 

I • To do 2" water inlet and water outlet pipe 
for cooling tower~ I lot 

2. To do 1/2" PVC pipe for cooling tower 
incorriing supply. I lot 

3. Shifting for air compressor, pump and ! 
coc,l ing tower starter box. 2 sets . 

4. To do wiring for : 
a) 15hp Hitachi Air Compressor (Star- I Date 1 n NOV 1992 Delta) I no • 

I b) Liang Chi Cooling Tower (D.O.L.) I no G.M. (,_,/ ~ 
c) Water Pump (D.O,L,) 2 nos Ft1Ma - ,/ ./~(L, 

~ 

5. To do 7 I X 6 1 owning I no .<\at. M ~er 

i Seon,t, cy 
6. for air 

. 
Stand bracket compressor I no 

! 
A/CDc pt. 

7. To shift and ins tall th~ air compressor, ' Sales C ~pt. 
water pump and cooling tower. ' I Store I ept. 

' 8. To do concrete stand for coc;ling tower~ 

9. To do j II air piping. r lot 

Total amount for above M$5,900,00 
cc::ca::;;:::a::=:r:c 

! 

i 
' 

/ 

Malaysian Ringgit : Five Thousand And Nine\Hundred Oflly, 

I 

N.BJ· Client are requested to examine goods on delivery .as goods once 
sold cannot be returned or exchanged. 
Cheques should be crossed and made payable to !he company only. 
If payment 1s made by cash or cash cheque to our representative, 
a temporary receipt mus! bn ob!a:ned from him lmmedialelv. 

I 
fr:,r TAC AIR ENGINEERING SON. BHD. 

' 
J 

' 



INVOICE No. 9209030 

, J-;:.11s: Jumaya fodustries Sdn .Bhd. 

7A,Jalan Kilang, 
Date: 7 .09.92· 

' 

---. .. ~ 
. 

Dato'Onn Industrial Estate, 

80350, 

L Johor Bahru. 

ITEM DESCRIPTION 

30 .R.l;'. _Screw Comeressor 

l. To check control circuit 

2. To repair pressure control valve 

3. To repair magnetic con tac tor 

Labour Charges for item 1-3 

4. To supply magnetic con tac tor 

5. To supply T 32 OIL 

Date 

G.M. 

Fty Manager 

Mst. Manngor 

Secretary 

A/C Dep\. 

_J 

Service Slip/~ :_~J ~I ~26~---

P/O No.'-----,-------­

Terms : 30 days 

QUANTITY UNIT PRICE AMOUNT 

M $ 400.00 

pc M $ 220.00 

5 gals . $ 30,00 M $ ·150.00 

-----------
M $ 770.00 

=====1:1::===•= 

J 

Sales Dept I 
Store Dept. j 

Malaysian Ringgit: Seven Hundred and Seven7~ Only, ·I 

AIN 

N.B; Client are requested to examine goOOs on delivery .as goods once 
sold cannot be returned or exchanged. 

for TAC AIR ENGINEERING SON. BHO. 

Cheques should be crossed and macle payable to the company only. 
U paymen1 is made by cast', or cash cheque to ou( representative, 
a temponuy receipt must be obta;ned from him immediately. \ ('\ 



' '..;;.., 

. = 

INVOICE 

r-M/S: Jumaya Industries Sdn.Bhd. 

7A,Jalan Kilang, 

Dato' Onn Industrial Estate, 

80350, 

L Johor Bahru. 

ITEM DESCRIPTION 

Kobelco Screw Compressor 

Model : KST 37A-5 

S/NO ; TC 376A-2058 

W/Hour: 12660 

l. To rewind motor stator 

2.. To supply T 32 Oil 

3. To repair and clean magnetic •contactor 

4. I To clean Oil Cooler 

5. I Labour Charges for item 3 & 4 

~ 

No. 9209029 

7 7 .09·;92 Date: 

Service S!ip~ll!l:,. : _ 1177 

' ,_ 

PIO No.: 

_J Terms: 30 'days 

• 
QUANTITY UNIT PRICE AMOUNT 

I 

I I 
,7 

\2 

I 

i 

' 

' 

unit 

gals 

nos-

unit 

' 

$ 

M $ I ,300 .00 

30,00 M $ 210,00 

M $ 250,00 
_':6 _______ _ 

"R~ato ? 1 SEP. 1992 
-- M $1,760.00 

' G.M. / i AP7 
I Fty MJ.\nager- / _.,£,'4 I -Asst. Manngcr 

' ---7 " 8<..-Cl'CUlJ"Y - I 

Sttles l.lopt. _ ~ 

[s~,rc DepL lL.J .. 
- I 

Malaysian Ringgit: One Thousand Seven Hundred and S I • xty Only, 

I 
I 

AIN i I I 
N.B. Client are requested to examine goods on delivery .as goods once 

sold cannot be returned or exchanged. 

for TAC AIR ENGINEERING SDN. BHfl. 

Cheques should be crossed and made payable to the company only. 
ff payment is made by cash or cash cneque to our representative, 
a temporary rcceiot must b~ nht:.inprl from him i'nr"'lr>rl•:;1•0'" 



i SOLD TO: 

RADON TRADING PTE LTD 
45 DEFU lANE 9, SINGAPORE 1953 
TEL: 2813626, 2882875 
TELEX: RS 26306 FAX 2885975 

DELIVER TO: 

1 
INVOICE : 

rP:iiikiM 
. oA-,0,1 rto111m : 1 

_L I ___ _, 

ff37<J-
Mis ,HIHA'/A iNDUSTklBS sr:11 em: 
'IA . .J!LAN K!LA~1;, OATO 1JNN m:.,rr 1AL El'f.\TE 
BOl',ll J(,HOPP ,Ailtl:, J[lllllrn HAL,/.'icll, 

I '/A, JALAN ULAHG, DATO ONN INDUSTRIAL Bsnn 
eom JOHORE 6Ai\RU, ,IOIIORE HAl,AYSU 

W'L03!0, FROOF r,msurn TRA!lSK!TT'ER 

2,KBN 401 ~1G1TAL DI~PGAY 
i ! 

1 s1,11;/,['0i, llOLI,,\PS T'it; f!IOUSANO ONE IIUNORf,O 4NO 1E!GIIT ONLY! 

I 
' 

1) All cheques shoulo be crossed and made payable 10 RADON TRAD I NG PTE LTD 
2) Interest at the rate of 1 ½% per month wilt be charged on overdue accounts, 

Fk-re1vf.'d bv 

i 
s110.qo 

! 

i 
l : 

s1.rn.oo 

1 -

RADON TRADING PTE LTD 



Yo:ir Re!: 

RADON TRADING PTE LTD 
45 DEFU LANE 9, SINGAPORE 1953. 
TEL: 2662875, 2613626 
TELEX: RS 26306 FAX: 2885975 

MR KOH SW BE HEE 
:'!/ ', .;um Y:I l?;JlU:;TRIES SDN BHIJ 
'IA, ,!ALAN Kll,ANC, DA'PO ONN IN!JUWfRIAL llSTATE 
lWJ',0 dO!lOIH:: [l,\HIW, clOHORE MALA\'81A 

18 ~OVBMUER 1992 

llE•\lt .'\R KOH 

llXl'L,OSION_Pi(OOF PRJlS~URE SWl'I'CH 

Thank you for you!' urder of the e;{plosion proot pressure switch 
comprisinq: 

l. ES(d ll'.i JJ38R PRhG:Jl.iRC TRAN}:MI'l"l'f::R ( explosion proof) 

;:.ME:-; •101 l► Ji.TL\J. IJl:WLA\' (n•I11ore-not1 explosion proof) 

Price: ::S2i.Ou.oo 
:~inqaport..:. d.::illdrs 'Pwo tl!ol1~·,(~nd oue hundred and eight only 

Nul1:;,;·. ,1) fhe prict' tkies uot.e ili', i1.HI1:> uu;tallati1)n 
J,JT!te c:~usiuy wire trc,m Uw pressure transmitter to the 

digital display is not included 
c)flle<1s0 e11su1e that yo111 ~yste111 is ready bt'tore we assist 

you i11 ll,e [i11al C<llibi·•tion of the pressure switch 

l,'t~ ;,,:_)c1!d d\JIJ!<.'Cidtc:: 11 '!1.1u cou}•.I i.:-1cknowledgt:' our pL·otorma involce 
tor Utl_, abuvt;,, Tht1ut, you 

Yo11rs laltJ,fullr, 



INVOICE 

REGAL ELITE SDN. BHD. 
No. 31·31A, Jalan Bakawaii 35, Tarnan Johor Jaya, 81100 Johor Bahru, 

Johor Tel: 07•548508/548507 Fax: 07•548511 

...41 / r .Jl.Jr.:1.1\'i:.A. ... .! ~_I?lJ}3.!~! 13 S. .... ~.t:it:J ... Elttp ................................................ . Our Bill No. : ........ QJ.Q.f ........ .. 
TERM CASH 

1. 

2 • 

3 . 

4 . 

5 . 

6 . 

7 . 

7 JALAN KILANG DATO ONN INDUSTRIAL 
'totir 0rrl<!.-:sto: ; .......................................... . 

ESTATE 80350 JOHOR BAHRC JOHOR. 

Qµantity Unit Rate 

PROJECT : SUPPLY'& INSTALLAT ON FOR 
M/S. JUMAYA IND. S BHD AT 
7 JLN KILANG DATO lNN 
INDUSTRIAL ESTATE 

---------------------------- --
Control panel to high pressu·e 
pump using 4Cx2.5mm p/s/p 
cable c/w exprosion proof 
on/off starter 

Control panel to corken pump 
using 4Cx2.5mm p/s/p cable 

Control panel to pressure 
switch using 4Cx2.5rnrn p/s/p 
cable _ 

To rewind 3 phase 1 l/2HP 
motor c;w replace ball-beari,g 

Checking & install motor 

Supply & install 2 nos 20A 
isolator & 2 nos 3p 415V DOI 
starter using 4Cx2.5mm p/s/f 

Testing & commissioning (TNl) 

Total 

L/sum 

L/surn 

L/surn 

L/sum 

L/sum 

L/sum 

L/sum 

(M/SioggiC • Sio £- Eight Hundred 

J«tA:.:Ll~.::N~HD, 
No, 31A, Jin. 8ak•wali 35, 

Tmn. Johor Jaya, 
81 i 00 Johor 8.Jhru. Jo110r. 

Tel: 648507 / 548508 
..-_,,f"lrll'"~~ 

Date f 
G.M. 

FtyMano;re.r 

Ant Manoi:• 

Secretary 

A I(', 'f\1>nt. 

Amount 

4,000.00 

2,200.00 

1,283.00 

250.00 

500.00 

567.00 

1,000.00 
---------
9,800.00 

---------

Only) 

n C' ... f/\n, 

v· (.0Y'. 

/ /. -

J 



1i '1 ;:·. 

JCHll' 

,1 :, 

-. ,:.,r•! 

REGAL ELITE SDN. BHD. 
No, 3 lA, Jalan Bakawali 35, Taman Johar Jaya, 8ll00 Johor Bahru, Johar, 

Te!; 07,542217 Fax: 07,542913 

! ' ,, 

; i 

:'-.r--; :i,.::•,t,\! r·iur-i : u:-:.: :-n.J:h'1Yt, 

'<II },1HC1 , 1(:fi1 ;)NN J;,1[;\J:•:;r~::J;:.'d_ E(~-1 

"' I 1 

2 5 NOV 1992 



V 

1 cor-!Ti<Ol p;·\:,!F I l n H) C,H Pi{Ei:.:"::)UHE 
!"'Lli"H-' ! l>'.~TH1:· :It ,; . '•:,r··W! P/~::./;' 
,.:('.(·!.c ;hi l".!'.:1'1<'l~;fUM PF~ODF-
UN/i .• !i'·f s·1t1h"f~-q 

2. CONTROL ["AN[L l'O CCJF<KEN f'UM!' 
US]l·-!C~ 4-C X 2.5MM FJ/S/P CA8LL 

(HY 

C/W EXPR~SION PROOF ON/OFF STARTER L/SUM 

4 . TES•ING & COMMlS~lONING l[N8) 

U/PATE 
TOT~,L 
AMOUNT 

4.667.00 4,b67.00 

4.728.00 4,728.00 

1,000.00 1,000.00 

l l , 982. 0<• 

359~00 

..,. ___ _,_,., __ _ ------~· 
/ 



GRAPHIC ELECTRONIC & ELECTRIC SON. BHD. 
~ V ffl • ~ ~I ~ i3'l 

No. 5, )alan Dewani, Off Jalan Tampoi, Majidee 81100, 
Johar Bah~u, Johar. Tel: 07· .:nl'J1;1 

JI( lo, .... 1.~Y..<:. ... r.n.~1:1.8. ~1:.i.~~ ... S.~~ :. ~~.ct.: .............................................. .. :Ut ~ .¥. 
INVOICE 7A Jalan Kilang Dato Onn Industrial Estate 

·········· ... ············ ... , .... , ....................... , .......................... , ................................ , ........ -------
80350 Johor Bahru, 

AA ltll 
Terms: 30 Days 

N~ 0536 
e JtlJ 
Date:18-03-93 

~~~-' ... · _0u_m_!_~:_•tv_.... ____ m __ PA_RT_1_c_u_LA_R_s_J! ____ ,_u_~_1t_f_,1_ce-+--$--A"!_!_~_,,t -'-1 

Labour charge for checking of 

2 tripping of ELCB in Extruder 
------1-----4-------1----l 

3 section lighting. $ 50.00 $ 50 00 

4 

5 
___ , -· 

6 

7 

8 l 
' 

9 

10 
; uute 
,, --~ -

1? hD! 1100-J 

- I 
'. i 

12 

13 

14 
i !\,' I..- .!AC;;:.. j 
l.. -~-.... ·--•:- ---
; ''-l.,-,-; l)r,,t_ 

15 

16 

:It ;& J!J .1: ?IJ :S- )i: ',\; ~ 11\li 1ffi: 
Received the above goods in good order & condition. 



GRAPHIC ELECTRONIC & ELECTRIC SDN. BHD. 
~ ii ffl ~ ~ ~R ~ i5'J 

No. 5, Jalan Dewani, Off ]alan Tam poi, Majidee 81100, 
Johor Bahru, Johor. Tel: 07- 3>W11'1 

utti11 Jumaya Industries Sdn.Bhd. !it . ', .......... ,,, ...... ,,.,. .. , , .. , .. "''····" ............... ,., .. ,. ... ,, .... , ........ ., ...... ", .............. 
·~ ~ JI. 

7A Jalan Kilang Dato Orm Industrial Estate INVOICE 
.... ', ... , ····· ... ,. . .,.,.,,,,. "' .................................................... , ....................... ,. .............. 

80350 Johor Bahru. N~ 0535 ............... .,... . . ............................................................................... 
Ill! ltlJ a l11l ill 11( lj~ 1/1~ 

·o.O. No: 0612 Terms: 30 Days Date: 17-03-93 

llil~ 1l'X :,t 
!l8i ~ 

I l\'t ii. ffl ill: 
No. Quan'tity PARTICULARS J Unit Price $ Amount " -- I Labour and material charge for 

2 : repairing of Jumaya Office light-

3 ling system. 150.00 $ 150 00 

4 
I 

5 

6 

7 

i 
; 

8 • . -
9 i j Date I L Ii I I\ J,,..Jv,._; 

r -- - ~ ,,~ 
' \.J. ,. .... / L/ 

10 
,,_ 

/ / : 'C'~ •• t{ana.qer - ;·-
, A.ss'I.. hL-tnngcr : 

~ ' 
12 \ S•ct-e\./l.7 ' • 

l,!-tc; DepL ; 
13 

' . 
14 Stol*e Dept. 

; 

15 Mringgit: one hundred and fifty : 

16 only. ; 

I 

tt J& j!J J: ?JJ :& :I( 'Ji': !I ~ 1l11: ;lli , Ill, $ 150 00 C 

Received the above goods in good order & condition. TOTAL·$ 
f.~ ~ f~ -JI.. " ~ :fi 'A ii 

GRAPHIC ELECTRONIC & ELECTRIC SllN. BHD 

Received by l& :II{ A~ 



GRAPHIC ELECTRONIC & ELECTRIC SDN. BHD. 
~~~~~~i:L}'§'J 

No. 5, Jalan Dewani, Off Jalan Tam poi, Majidee8l 100, 
Johor Bahru, Johor. Tel: 07-3>.t'fl/- 1 

Jl//:. .. !tJrn.a.Y,a .. 1:::~':'s.~1:".~e.: .. ~~~.:.~~~: ................................................ :li.it ~ Jil--

7A Jalan Kilang Dato Onn Industries Estate INVOICE 
..... , .................. , ... , ..................................................................... , ............... , ........... 

80350 Johor Bahru. N~ 0509 ""'"''"""''"'''"'"'"""''""''" '"""" ..................... ... , ...... ,. .. ,. .................. ., .. ,.,.,.,, ,., ... , .......... 

I _..,., }l"-_lti IH:. Im lUl a Jlll ,l .; "1_ • • 5/". 
D.O. No: 0541 Terms: 30 Days Date: 20-01-93 

,l!ill),t ,v, ,,: I . I fl'!. ii( ~ lll 
~ ~ 

! 
Quantity 1 

PARTICULARS Unit Price $ Amoont ~· 

"" ! , I Labour charge to check 1200m 
~I 

! 

2 extruder main motor fault. Stand-

3 ing by for connection back of 75 

4 HP DC motor and tesring. $ 300.00 $ 300 00 

5 

6 

7 

8 • 

9 

-- .... 
Date -~ t- f- I< ,n, ~- - JJ. .,., ., .., M 

/ ()<-l ~ 
! ...... • 

···-
12 Fty Monager / 

V 
.L 9-fo' 

' 
13 L- . -o., 

--14 A/C Dupl 

15 _ ~::_s Dept.. • 

16 i 
,,..,11ni LIC{:'t.. 

tt J& j!J J: ;?JJ ~ 1l{ ~ ~ 1l\t ~ ,a 
$ 300 00 TOTAL $ 

I 

/ 
Received the above goods in good order & condition. 

Jt. f.l ~ .~ 11 r,- J. •1 

GAAPH.IC E~~CTRQNIC &.ELECTRIC SON, BHll. 

....... ,, .............. , ... ,,, ....... ,. ... ,. ... , .......... , ............. . 
Received by l!'l: :fli' A :Iii •···········,..· ... i~~~-:J"::;¥•Vll·······-v;;;;i;;t· 



GRAPHIC ELECTRONIC & ELECTRIC SON. BHD. 
~~~~:;fij"~B~EJ 

No. 5, Jalan Dewani, Off Jalan Tam poi, Majidee 81 l 00, 
Johor Bahru, Johor. Tel: 07. 33g )1,,1 

7A Jalan Kilang Dato Onn Industries Esta~e 

3.( )lt -'¥­
-INVOICE 

································ .. ·························· .................................................................. ...,, ______ -I 
80350 Johar Bahru. 

~.M 
Terms: 30 Days 

N~ 0508 
E!llll 
Oate:05-01-93 

M1i &II! I 1!t t-,t 1 
No. , Quantity j Mi PARTICUl,.ARS ill! 

$111 
Unit Price ·$ Amount ,t-

~ 

, i 11.abour charge to study and connec-
1 I ---:-------·---------,.----1-------1---1 

' j$ 70.0( $ 2 jtion of freq inverter for motor. 70 00 
i 

3 

4 1 2 pcs Checking extruding m/c control 

!panel for short, changed 7 nos 
. 

I 
5 ' I i I 

6 fuji 240V contactor. $ 110.0( $ 220 100 
. 

7 

8 ,Checking extruding m/c for temper-

9 Jture controller fault change 2nos ,. 
10 

: 1RKC temp controller supplied by 
-

)r !cqQJpany. \ $ 110.00 $ 110 00 

12 -·.k,:a - 0 r:; n ,A.-'• 

13 : 

14 

15 
" 1·•··~"~~--,-:_~--·-,- • i 

\ ::::•:rP~.<ry } \ 

16 



(3 
' 

GRAPHIC ELECTRONIC & ELECTRIC SON. BHO. 
-=ii~~~~H0'81 

N al, J I Do a ,i, Qfl'J ii , Lm, ·, I iajid" 811@0, f'-tJ.Jf 
Jcl B I • ,jil: , Tel !¥ H!MO 

.. , .. 

N9 04 72 

ill ili'. l'i'J 1]1~0500 r.r!: 30 Days D,0, No: l/2)9-11-92 c;::~# 
Mil~ I 'l&t~: i'lli PARTICULARS ii! 

ND Quantity ... 
1\'l. ll jfi·lfi 

Unit Price $ Amount ,i 

' I 1 no To supply labour and material for 

2 \ I wiring of supply 3 phase 415V & 

3 Neutral+ E to new Taiwan winding 

4 $ 120 $ 120 00 

5 j I 
' 6 1 no To supply labour and material for I 

7 wiring of supply 3 phase 415V + E I 

8 1to capstan of new rn/c,c/w lrio 

9 lraian 3HP direct on line starter 

10 and fix to imerter side. $ 210 $ 210 00 
~ 

'' 

12 l 
' 13 

14 ,Mringgit: three hundred and thirty 

15 only J ":5:i~- ? 1 n i:: 1~ • oo• __,_ ___ _,_ _____ _ 
16 



GRAPHIC ELECTRONIC & ELECTRIC SON. BHD. 
~ii~~;fij"m~0E'l 

No 'I J I D f, Offj I , l'a:,if)ui, l tajidcc 8HGJ1 Pt: J£ 
Joi B I , J I TI, O? Jl$6~0 I ' 

ji_ 11t .¥. 

............. ... 7AJalan .. KilangDato .. 0nn ... r.□.~~5.1:.1:.~~.1 .. Est.ite .......... t-_1NV __ o_,c_E_~ 
80350 Johor Bahru. 

··its~ Yi( !11,t ~AA 
I D.O. No: 0499 Terms: 30 Days 

l!illil'. 

No . 
... 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

• I 

~'!l I;\ I 
Quantity , !Ji PARTICULARS J!11 

lTo supply the following and labour 

charge for modification of Taiwan 

winding m/c. 

2 nos i3phase 415V 6A voltage slider for 

for torque motor. 

2 nos Foot switch"control to off the 

system. 

4 nos 1raian 230V contactor c/w Aux 

~ contact. 

N~ 04 71 
1:!Wl ,,-. , 
Date:09-11-921,,: ~)f 

.¥ fl ~·Ill 
Unit Price $ Amount d 

. -
J),; ce z 1 'l Ft 
- . 
-· ... t / 
ftv fonaizer .,,... 

?.tn : DcpL 
-+----+-------- -----:---:----:----::--r----:-a---'F"=;;.;.t-;.;~=;;;=;j.•-• ..... 

Labour for rewiring of electrical 12 

13 control and circuit design. $ 5,490 00 

14 

15 1ringgit: five thousnad four hundr, :i 
) 

16 i and ninety only. 

tt J& 3l!J J:: t!J ~ :II( % !l'i i!IUi\'I: 
Received the above goods in good order & condition. TOTAL $ 

5,490 00~ 

Received , by ®: }le A ti 



INVOICE NQ5902 
,J>.So.v . 

-1:A !"A SAR4NA ENGINEERING SON. BHD. 
No. 102. Jalan Cher.,;a,, Melodies Garden. 80250 Johar Bahru. Johar. Te:: 338729 & 320896 Fax: 322515 

i 
l\llcssrs; 

Quantity 

5 nos. 

1 no. 

2 nos. 

1 lot 

Jumaya Industries Sdn Bhd 

No. 7, Jalan Kilang 

Dato 0nn Industrial Estate 

• ·80350 Jonor Bahru • 

r-- "'""' ··-· - -· ~es--

1 RE: GAS D~Tl':CT 
i 
I 
' 

To suppl:y & ina 

Gas detector 

5 channel gas d 

Solenoid valve 

Armoured cable 

For the lump su 

) ,.. • .,_ i: r j pl IO n 
-.......... 

ION SYST.l:..M 

tall : 

etector panel. 

m of 
~ 

Ringgit Twent y-seven thousand cnlyo 

-

Inti.::·csi <ll the ra!e (Jf ~'l,i p,:r 11101:rh iir 11.11: ,ii .i 

month will b1..' 1..'l«1r~•.L·d on :111H1unt i•t,h\:tn,Lni/ f(Jl 

mon.: !han 10 d;:v::. 

i:. & 0. L 

lmy/JB 

C 1/' -:/9 3 _.) 
..... /9 .92 ..... 

YOUR PO NO .............. . 

l(·rnis: ... ,.,,,., .... , ... ,.,,, .............. , ..... , .. , ........... ,., 

Unit Price AMOUNT 

' , ' .. . .. 
- f"· 

' '. 

CG 
\ 
) 

$27 000-00· 
===:!=====y 

. 
1Date ·l ) Jl\n 1-:1.;,, . ·_ .-.,,_ ...... 

@.M. ' 
J. ~ 

' 
J ~ 

I Ft v Mnnat•• ,....--:; .&J-. . 
,t';;::;;;~ Mann;:< r 
I I Secretary 

L A/C Dep~ 

1 :.{ales Dept. 
;--
I Swee DopL 

.JAY,' "SAR(jA ENGINEERING SON. BHD. 



i 
Messrs;. 

Quantity 

1 no 

INVOICE N!! 5863 

FiAYA S4R'A~ ENGINEERING SON.;;::: 
1,:c 102 J1lsc Checg,,i. Melodies Garden. 802fi0 Johor Bahru, Johor Tel: 338729 & 320896 Fax: 322515 

Jumaya Industries Sdn Bhd 
mz/JB Ref .............................................................. .. 

Dare ...... 1.9.(J.~/9..2 .................... 19 ............ . 
No. 7, Jalan Kilang, Dato' Onn Ind. Estate 

YOUR PO NO: .......................................... .. 
80350 Johor Bahru. 

Terms: ........................ ~.Q .. .D.~.:t~ ..................... . 

l) ,: :-. c r I p t 1 o n • Unit Price AMOUNT 
······------t------t--------

To supnlv 

Trolley Mounted CO2 45kg fire Extinguisher 
c/w Bomba Certificate 

i Ringgit: Two Thousand five Hundred And Sixty fiv, Only 

Refer to our d/o no. 7309 dd 18/12/92 

I 

I / 

RM 2,565-00 

J 

In!t;n.:s:: a! !lH.' r,1k ,,r :vl,, p,:1 t\\(inth ,ir pan o! ;t 

month will b-: dtargs.·d t'ln amuu1:1 (Jlll:>Landmg frff 

more than 30 tlay:--. 

JAVA I R NA ENGINEERING SDN. BHD. 

I 



CREDIT NOTE 

J;fA SARAHA E/ICINEERINC SDN. BHD. 

55, JALAN PFfHSAI, TAMAN SERI TERBAU, 
JOHORE BI\HRU, JOHORE, MALAYSIA. 

Messrs Jumaya Industries Sdn Bhd 

7, Jalan Kllang, Dato• Onn Ind. estate 

80380 Johar Bahm 

PA!{T!CULARS 

No. 

Re/. 

Date 

/577. 

92/004/93 

mz/JB 

16/12/92 .. 

"-·-··-----· 

AMOUNT 

UPGRADING OF WAREHOUSE WITH HEAT DETECTOR f □ R MS □KONG 

INDUSTRIES, 71 JLN. KILANG, JOHOR 8AHRU- INVOICE O. 5811 

19 

$ 

Being discount for the above invoice MS 700-00 

RM Seven Hundred Only 1nate ; 

IG.M. 

Bl ID. Al.st. M.o.nr.ger 

Secretary 

A/C Dep~ 

34.lea Dept. 

'Swre Dept. 



INVOICE N2 5846 

~AY/1 SAR4NA ENGINEERING SON. BHO. 
No. 102. J<1lan Chengai. Melodies Gaiden. 80200 Johor ~t,ru, ,/ohcr. Tel: 3-38729 & 320086 fa;(: 322515 

Jcomaya l,ndugtrf~:c, Sdn Bhd 
j\1f 1tssrs; .................... , ,, ............ ., • ,, . · · · ·· · · · · · -,.,,, ,,.,, ., ... · · · · •· · · · ··· •·· .... ·•· ·· ..... ,, 

No. 7, ~alan Kilang, Dato• Onn Ind, 

mi:/Ja 
. Rf/' ............. ................................................... . 

15/12/92 
Date: .............................................. 19 ........... .. 

CstatG, 80350 Johor 9ahru, I 
.... , ., ••- , ... , .......................................... .: .................... ,, ....... ,,,.,,,=-.! 

YOUR PO NO: .......................................... .. 

Terms: ..................... ~P ... !J.~Y..~ .. ,. .................. .. 

Quantity D~scription Unit Price AMOUNT 
' 

' 
'-

' 
SUPPLY, ll'iS TALL A TI llN, TESTING ANO CO!'IMISSI0NIM:i 

' CIF .. Q£-S DST£CT!CiN SYSTCl'I ANO VEr,TII.I\TICN SYSTEM 

I 
i 

' I Ventilation Systo,;, 
I 

I 
Exholft 6 noa i Axial Fan 

I " 
1 no I t:xhaust fan Sta~ter Panel 

: 
' 1 lot 
I 

Duct Works 
I 

1 lot ' Wiring ' ' : " ~ 

Date 1 MAR Jq l1 
--·-,_' 

' ,..M 44,000-00 ' Lump sum : ! 
G.M. { ' '-<' ' - - ' I 

../ I 
Ft.r Man iU i 

I , Asst r 

Secn,ta.,: 

Ringgit ~ Forty Four Thous'Jr,d Only A/C Dep, i 
&1 .. Dept 

R!::: fRl,' to Ot/I' letter 'lam/!!? ?d 24/10/92 (It, "sJW De~t. I J I I 

/l i l I -

l I E. & 0. E. J,\YA Sv" g,;GINEERING so;-.;, BHD. 
Interest :.n ~he :-::th: of =~~ ;:,er ::10.1th or part of ~i 

mortth will bt.:: 1;~ar~d or: :.1m1Junt out~l;Jntling for 
I ' more than :?I) d::iy~. 
i I ------·-~---~-" -··--· " 

'--' 



INVOICE NQ 5839 

~A. YA SAR4NA ENGINEERING SON-:'iJlf D. 
No. 102, Jalan Chengai, 'Melodies Garden. 80250 Johar Bahru, Johor. Tel: 338729 & 320896 Fax: 322515 

i 
Jumaya Industias Sdn Bhd 

. Messrs; ..... 

Ref: .... ................ !:'.i:f.J.~ ............................. . 

Date. , , , ,1 .. ~/1.2.(.9.2. ... : ............. 19 .. 
No, 7, Jalan Kilang, Dato' 0nn r."d.: ... ~."~.8.~~. 

, 261192 YOUR PO NO: .............................. . 
80350 Johor Bahru, 

Terms: ........................ ~9 .. .0.8.Y..~ ................... .. 

Quantily I) c s c r i p t i o n Unit Price AMOUNT 
·-------------------t------t-------

To suoply 

1 no Trolley Mounted CO2 45kg F,ira Extinguisher c/w 

Licence 

Ringgit s Two Thousand Five Hundred And Sixty Fi 

Refer to our d/o no, 7287 dd 11/12/92 

Interest ai !he rah: or 21
1/0 per month or p.irl of a 

month wil! be chargl!d on ,1mou11t outstanUing for 
• more than JO days. 

1'1$ 2,565-00 

j' 



Messrs Jumaya lndustriE-s Sdn Bhd 

7, Jalan Kilang 

Dato Onn Industrial Bstate 

1\0350 J.ohor Bahru 

I' ARTJCU LARS 

RE: OUR INVOICE N0.5744 dd. 30/10/92 

Being the above lnvoice overcharged. 
~he amount should be 1119,000-00 instead 
of 1122,030-00. 

Hingp;1t Three thousand and thirty only. 

~ 

No. 92/00}/93 
"'~'"" .. ·- -

Ref l,ny/JB .. 

Date 30th Nov. 

AMOUNT $ 



INVOICE NQ 5811 

..r. /25;,< 
JAYA .SARANA ENGINEERING SON. BHD. 

No. 102. Jal'in Ccenc:e,. Melodie, G&rd,,<1. 8G250 Johor Bshru. Joco·. Tel: 338729 & 320896 Fax: 322515 

Re( ..... l.!!!Y./J.B, .......................................... . 
/\,frssrs;.. . .. J\lJl\aya .. lndus.tries. l,dn. llhd .. 

Date . .... }9.~l.1. N.?.:'.~ .............. 19 .. ?.2. ... ,. 
7, Jalan Kilang 

YOUR PO NO . ......................................... .. 
Dato 0nn Industrial Estate 

80380 Johor Bahru Ter1ns: .............. , .,.,,.,, ..................... . 

Quantity Description 

RE UPGRADING OF wAREHOUSES WITH HEAT DETECTOR 
FOR MS POKONG INDUSTRIES, ,7, JLN. KU.ANG 
J0HOR BAHRU 

'£0 supply & install 

24 nos, heat detector c/w wir~ng in metal conduit 
and also c/w armoured sable to your alarm panel 

·To service and putting bulb to your Keluar sign 
£0 replace and service emergency light 

Ringgit 1'en thousand five hundred only. 

Interest at the r;itc of 2% per m-.)!Hh or pitn uf ;1 

month will he cht1rg1,;d on amoun1 our-;u1ndlng fo: 
more than JO tby,., 

E. & 0. E. 

Unit Price 

I 
I 

AMOUNT 

11 8,900-00 

1i 1,600-00 / 

1110,500-00 
--------= 

NA ENGINEERING SOK BHD, 



INVOICE NQ 5798 

..r-. /£79 
=ID JAVA SAR4NA ENGINEERING SON. BHD. 

No. 102. Ja!,n Chengai. Melodies Garden, 80250 Johor Bahru, Johor. Tel: 338729 & 320896 Fax: 322515 

I 
1-Wcssrs; 

Jumaya Industries Sdn 8hd 

No. 7, Jalan Kilang, Dato' Onn Industries ....... , ............ ,. ........ ,, .. , .. , ....... ,. ......... , ········••'•"''"''"""'·········· .. ···················· .. ·•·" 

Qua11tity De,cription 

To supply 

-:1 no 2½ L/A Brenchpipe Nozzle 

Secrut.a:ry 

A./C Dept. 

St.ore Dept. 

Ringgit I Thirty Seven Only 

Refer to our d/o no. 7243 dd 24/11/92 

Interest at the rari: of 2% po::r month or pan of a 
month will be charged on amount out~tanding for 
more than 30 days. 

E. & 0. E. 

Rrf ....................... mz/J8 .............................. . 

Date.· . . ... ?.~/1 .1/?..?. .................. 19 ........... .. 

YOUR PO NO: ........................................... . 

Terms . ..................... ~.□ ... .0.8.Y..~ ....................... . 

Unit Price AMOUNT 

MS 37-00 

NA ENGINEERING SDN. BHD. 



INVOICE NQ 5776 
• "'- • . . . 

• ~AU SAIMNA ENGINEERING SON. B,;;;
7

5' 
No. 102, Jalan Chengai, Melodies Garden. 80250 Johor Bahru, Joh01. Tel: 338729 & 320896 Fax: 322515 

r 
Messrs; 

Jumaya Industrial Sdn Bhd 
... .,., .. """ 

7, Jalan Kilang, Dato' Onn Ind. Estata, 

80350 Johar Bahru ::J 
'' ... , ...................................................... .. ........ ,. ... ,, .. .,., ................................ , ... . 

Quantity 

2 nos 

Description 

Eversafa 9kg ABC Ory Powder fire Extingu.isher 
c/.,,, Licence 

Ringgit l Two Hundred And Twenty Only 

Refer to our d/o no. 1208 dd 14/11/92 

mz/JB Ref' ....................................... ,, ........ , .... , .......... . 

Dale. . ... 14/~.1/.9.~ .............. 19 ............ . 

YOUR PO NO: .......................................... . 

• 30 Daya 1i!rrns: .,.,, .................................. ., ... ,, .... , ....... ,,, . 

Unit Price AMOUNT 

J 
®$110-00 i,s 220-00 

= 

E. & 0. E. JAYA S ENGINEERING SDN. BHD. 
Interest at thl.' rak of 71!•;, per mnn!11 or p.irt of a 

month will bi.: chilrgcd on amount ou1standing for 
more thah 30 d<(y:s. 



INVOICE NQ 5 764 

_,_ ~,,({ 7'j6 

~AVA SARANA ENGINEERING SON. BHD. 
No 102, Jalan Chenga,. Melod,es Garden. 80250 Johar Bahru, Johor. Tel: 338729 & 320896 Fax: 322515 

Jumaiya Industries Sdn Bhd Messrs; ......................................... ............................... . 

No. 7, Jalan Kilang, Dato' Onn Ind. Estate 

80350 Johor Bahru _J 
Madam Wong 

Quantity 

To supply 

1 no Hosareel Orum 

Date 

G. M. 

minggit: One Hundred And Ten Only 

' Refer to our d/o no, 7182 dd 5/11/92 

• 

Interest at tht• rntt· of 2% per month or part of a 
month will he charg1.·d on ;nnoun1 our.si;mdir.!! for 
more than 30 ;fays. 

E. & 0. E. 

mz/JB 
R~f ............. : ............................................. , .... .. 

5/11/92 Date: .............................................. 19 , .......... .. 

YOUR P O NO: ....................................... .. 

30 Daya 
Tt1rtns: ............... ,. ......................... "' •n••·"'"""""'" 

Unit Price AMOUNT 

/ 
I'll 110-00 

=====--

JAYA ~A A ENGINEERING SDN. BHD. 



INVOICE NQ 5744 

I #p 
l':iAYA SAR4NA ENGINEERING SON. BHD. 

No. 102, Jalan Chengai, Melodies Garden. 80250 Jo,lior Bahru. Johor Tel: 338729 & 320896 Fax: 322515 

I R f ......... m.z/J.B ................................... . ,: ..... . 
. Jumaya Industries Sdn 8hd Messrs, .......... ., ... ,. .......... , ......................................... ". 

Date ............ ~.O/~Al_~~ ................ 19 ........... . 
• • 7, Jalan Kilang, Dato• Onn Industrial ......................... ,..,.,.,, .. , . .,,, .... , .. , ........................................................... , .... ,,.,,, .. 

YOUR PO NO: ........................................... .. 
. Estate., 80350 Johar Bahr"., ... 

Tiw1s: ...................... ~.~ ... 0.~.¥.6. ..................... . 

quantity 

22 nos 

1 no 

1 no 

2 nos 

2 nos 

2 nos 
:"'. 4 nos 

2 nos 

1 lot 

1 lot 

1 lot 

1 lot 

Description 

To suoply and Install 

Spray Nozzle 

4" % Butterfly Valve 

4 11 ,il Gate, Valve 

2~• ji Gate Valve 

Double Outlet·Pillar Hydrant 

4" Elbow Send 

4" TE flanges 

Hose Cabinet c/w Hose & Nozzle 

G.I. C Pipe, Fittings and Bracket 

Drawings 

Testing and Commissioning 

Bomba inspection fee 

Unit Price 

Fty 1fanagcr 
-+-+-1----1 

Aut. Ma.na;r:.::i"f 
-·,---i,.}---1 

Secret..'\ry 

Ringgit 
Store De.pt. 

:.,..,......,,....,_.;.,._-4.1-.........,___..,,' 
Twenty Two Thousand And Thirty Only 

Interest at the ra(e of 2% pc,,•r month or part of ;1 

month will he chart!s:d on .imoun! 01.11st;rntlinµ for 
more than 3H d.1ys 

E & 0. E. 

AMOUNT 

MS 1,320-00 

:1 □ 0-00 

280-00 

360-00 

1,200-00 

90-00 

80-00 

2,600-00 

7,800-00 

1,500-00 

:i,000-00 

31500-00 

1'1$22,030-00 
======7 



INVOICE 
0 .. N0-0201/93 .. D 

FEB. 20 1993 
ate: 

'lVO J CE of .. ())IE SE.r HIGH_ IBESSURE _ PllMP ·································-··-··········· .. ··············-

or account and risk of :v1 ess rs. JlJl,".AYA INOOS'lRIES. SDN. BHD ................................................ . 

'10. 7 JLN KILAN3 DA'ID a:.N INDOS'ffiIAL _ESTATE 80350 J0H00. BN!RU, MALAYSIA. 
·----- .... -.... ~ .. --------·------------- .. ----------------------------------------.. --- .... ------------------.. ~--------.. ----- .. ---.. --
hi ed b NEl'i <NE Ml\CH!NERY CO., LTD. er CHINA SEA V-252W 

PP Y .••••••••••..••• ····- --•••••••••••••••••••••••••••••••. P ···································-·················· 

liling on or ahnut. __ FEB .. 23 19.93 ......... .From KEELUNG,. TAIW1\N ....... _to SINGAPORE···········--

Marks & Nos. Description of Goods 

C'NE SF.I' HIGH PR'El3SURE PU!-1P 

SAY 'IDTAL US DJLLAAS 'lWl!N'IY FOUR· 
NINF; ONLY. 

Quantity Unit Price 

C&F S 

lSEI' US 24,469.00 

lSEl' 
wvv 

DRE:D SIX'l.Y 

DRAWN UNDER: ORIENTAL BJ\NK BERHAD. <'ll'll..ru:-SIA / ' , , \ 
L/C NO. LC/JB/uSD/930034 DAT.ID : 3'. •• •. /' '-.. / .,,,. . . ' .. 

,._ ' Tl \, h ,'.. ~-( 
.- ye--

• ~ 

b 
SHIPPIN3·MARKS 

l 
I JUMtYA INOOSTRIES SON. BHD. 

W/1'D.l 
N.W.:2,l50KGS 
G.1'1.:2,210KGS 
ME.i\S: 1430•! X 91(1'1 X 137CM 
MADE JN TAIWAN 
R .. O. C .. 

E. & 0. E. 

(i 

Amount 

$D24,469.00 

-·-;;:;~;:;; 'l 



ANNEX-D 

JUMAYA INDUSTRIES 
RECURRING INCREMENTAL COSTS CALCULATION 

1) ASSUMPTIONS 

o Prices from October 1992 ( date of project submission 
by Jumaya), 

o Butane price from EEAA, 

o LPG use 20% higher than CFC-12; 
Butane use identical to CFC-12, 

o Required extra additives: USD 30/t of resin, 

o Preventive maintenance: 5% of project costs, 

o 1 USD = 2.58 M$ = 1.62 S$, 

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 
hydrocarbons). 

1) MATERIAL 

o Before: 150t CFC-12@ 2.09 ............ USD 313,500 
o Now: 180t LPG@ 0.36 ........ 65,233 

additives .............. 27,000 .... USD 92,233 
o Future: 150t Butane@ 1.50 225,000 

additives ........... 27,000 .... USD 252,000 

2) OTHER RECURRING INCREMENTAL COSTS 

o 3 Safety inspectors ......... 28,000 
o Extra Maintenance ........... 12,700 
o Extra insurance ............. 15,000 
o Lease Aging Room ............. 7,500 
o Surcharge Transportation 18,600 .... USD 81,800 

3) TOTAL ANNUAL RECURRING INCREMENTAL COSTS 

o For LPG .............................. {USO 139,467) 

o For Butane. . . . . . . . . . . . . . . . . . . . . . . . . . . USO 20, 300 
=========== 

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 Jumaya project the following information: 

o Original proposal, 
o revised proposal, prepared with assistance of UNDP, 
o Related invoices and quotations. 

In addition, I visited the Jumaya facilities and reviewed the 
progress on this project. 

1. TECHNOLOGY 

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 Malaysia, 
but relate current inconsistencies in quality to the relative high 
volatility of some of the components in LPG, which is a mixture of 
several hydrocarbons. It is therefore recommended to replace LPG 
as soon as feasible and to base the project's economics on butane. 

In addition we have recommended to 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 equipment parts. The 
costs of these additi.onal features are already included in the 
project costs. 

2. PROJECT COSTS 

We commend the company with the excellent sourcing on cost 
effective replacement technology. We learned from the quotations 
that the initial offer from the original equipment supplier was 
much higher and more in line with those that we know frpm other 
projects. Jumaya searched further and was successful in soliciting 
a much lower offer from a company in Taiwan Subsequently Jumaya 
was even able to improve on this proposal through the e1imination 
of know-how costs 1 The company proceeded very cautious by 



insisting on proof of capability through the visit of a facility 
that was previously converted by this company. The effect of this 
procedure will be reflected in iuture EPS projects, that may carry 
significant lower Unit abatement costs than was usual until now. 

To assure that the technology employed meet.s customary safety 
standards we have designed and included in the project costs a 
safet,y 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-12--but to surcharges in 
insurance and transportation. The company may be able to 
renegotiate these after the safety audit, assuning a positive 
result. and improve so with the cost structure to at least previous 
levels. 

Jumaya proposed this project already mid last year, although UNDP 
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 Jumaya'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 : 214MT 
SERVICE : 857 MT 
TOTAL : 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 Committee for Montreal Protocol has taken the 
initiative to submit this proposal to assist motorists in Malaysia to cope with the 
eventual 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 936MT 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. It is therefore important to highlight to the 
motorists the possible scenario after 1995 regarding CFC-12 supply and the 
options that will be available to them to retrofit their cars to more ozone friendly 
alternatives without incurring unnecessary losses. At the same time, the auto 
workshop mechanics will also have to be trained to handle the retrofit process. 
There are about 2,000 auto-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 able to have an orderly transition in one of 
industrial world toughest metamorphosis. 
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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 
options 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 retrofitting shall be done with 
established procedures (by Du Pont and OEMs) 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 to 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 Committee 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 training centres shall be set up in the central, northern 
and southern region of Malaysia for this purpose. Such centres shall be 
manned and equipped with softwares and equipments to undertake their tasks. 
Monthly progressive report shall be channelled back from these centres to the 
Technical Committee, who in tum reports to the Chairman, Malaysia National 
Steering Committee (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 
blue print to other intending retrofitting programme such as chillers and home 
refrigerant retrofitting, in Malaysia. 
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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 
lbnnes. Out of the total CFC consumption in 1992, 1306 are CFC-12 which 
accounts for 36% of the total (Appendix I). 

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 road in 1991, almost 100% are air-conditioned 
(App. II). The growth rate of the new cars is based on the annual population 
growth of2% and the projected GDP growth as shown in Table 1. 

Table J • Growth of Cars in Malaysia From 1992 to 2000. 
•Total No. of Cars • *Estimated Growth New Cars Less 15 Total No. Of Cars 
Brought Forward Rate of New Cars Years Cars On The Road 

1977 } 39,281 
1978} 43,645 
1979} 48,495 
1980 } Growth 53,883 
1981 l 10% 59,870 
1982 } 66,522 
1983 } 73,914 
1984 I Recession 82,127 
1985 1 5% 86,450 
1986 I 91,000 , 

1987} 95,790 
1988} Growth 106,434 
1989} 10% 118,260 
1990 l 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 2,252,434 
2,252,434 1994} 9% 191,140 48,495 2,395,079 
2,395,079 1995} 7% 204,522 53,883 2,545,718 
2,545,718 1996 } 5% 214,750 59,870 2,700,598 
2,700,598 1997 I 5% 225,487 66,522 2,859,563 
2,859,563 1998} 5% 236,760 73,914 3,022,409 
3,022,409 1999 l 5% 248,600 82,127 3,188,882 
3,188,882 2000 l 5% 261,030 86,450 3,363,462 

• Total number of cars as per Figure I is approximately 2MM in 1991. Useful economic life span of 
car at 15 years. 

•• Population gro\\1h at 2% per annum and Projected GDP grov.1h as per 1992/ l 993 Economic Report. 

5 



2. 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 

PonVWestech} was estimated to have been used in the air-conditioning 
segment. This together 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 1071 MT which is 100% CFC-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 1992 in the auto OEM segment is 214MT 
while in the service segment is 857MT. 

3. THE PROBLEM 

In analysing the potential problem that will be faced by the car owners 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. 

1992 
l<\93 
1994 
1995 

Table 2: Estimated CFC•l2 Bank in Malaysi~ un•" 1995 

• Car Population With Car Population **Annual Service 
CFC-12 System with R134a CFC Bank Consumption 

2120719 Neelieible 2120719 857 
2252434 Neeli!!ible 2252434 900 
2395079 95570 2299509 920 
2545718 204522 2341196 936 

• 50% of new cars in 1994 will be charged with lil'C 134a. 100% of new 
cars in 1995 ,.,,.,11 be charged with 134a. 

• • Leakage rate at 40% 
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Cars population in 1995 
Charged with CFC-12 

CFC-12 Bank 1995 

• Service 

= 2341196 

= 2341MT 

= 936MT 

Assuming 25% is recovered through recycling/reclaiming = 234MT 
Therefore Net CFc requirement for service in 1995 = 702MT 

Basing on 702MT and the projected requirement of CFC-12 for service it is 
estimated that the 1995 CFC-12 bank will not be sufficient to meet the 
demand by 1997. Cost of CFC-12 is expected to escalate in 1995 and 
should surpass cost of alternative products which are readily available by 
then {Fig. 1 ). 
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Car owners in Malaysia, especially those with cars less than 15 years old 
will most probabl;' ha·:e 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. 
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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 

Options Descriotion A B 
Major retrofitting Basic Retrofitting 

Usine. Rl34a Usine. Rl34a 
Generic ofRefri2erant HFC HFC 
ODP ofRefrie.erant 0 0 
Prooosed retroffiting cost R,1,000** RM400** 
Parts to be replaced from Compressor, O-rings Lubricant, fittings, 
existing R 12 system changing valves, receiver dryer hoses, o-

lubricant, fitting parts, rings, condenser, * 
evaporator, condenser. 
receiver dver hoses. 

Estimated total cost based 
on 1992 car population of RM2 Billion RM800 Million 
2 million 
Total ODP saving based 
on 1992 car population 857MT 857MT 
of 2 million at l kg 
charae caoacitv/car 

• Optional. Basic retrofit cost ofRM400 does not include the condenser. 

•• Minimum cost for cars about 1.6 litres and below. 

REMARKS 

OPTION A : MAJOR RETROFITTING 

C 
Retrofitting Using Suva 

MP52 
HFCIHCFC Blends 

0.03 
RM250** 

Lubricant, fittings, 
receiver dryer hoses, • 
o-rings 

RM500 Million 

&31MT 

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 (HFC152a/HCFC22/ 
HCFC 124) are thus prime candidates for consideration. 
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The two retrofitting procedures can be briefly summarized in Table No. 4 

Table 4: Proposed rc!ro!illing procedure with Suva MP52 and HFCl34a. 

,SUVA MP52 SUVA TRANS A/C (Rl34a) 

• Collect existinl! nmnine. conditions • Collect existing runninl! conditions 

• RemoveRl2 • Remove Rl2 

• Remove Accumulator/Drier • Remove Accumulator/Drier 

• If 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 nylon lined or barrier hose. 
hose. Use new Neoorene ·o• rings seats. 

• Fit new accumulator/Drier containing XH9 • If existing hoses are not nylon lined or nylon 
Desicant. Use new Neoprene ·o• rings. barrier hose, remove suction and discharge 

hoses. Replace with nylon lined or barrier 
hose. 

• Evacuate system. isolate from vacuum pump • Flush condenser and evaporator with ester 
and ensure system will hold vacuum. lubricant via discharge line. Follow through 

with ourge of drv nitrogen. 

• Add SOCCs alkyl Benzene/ester oil to unit • Refit compressor using new neoprene ring 
whilst under vacuum, seals to suction and discharge norts. 

• Charge Suva MP52 into system. Note - must • Fit new accumulator/drier containing XH9 
be charged in the liquid phase from the dessicant. Use new neoprene ·o• ring seals to 
bottom of the cylinder. Liquid refrigerant suction and discharge ports. 
should be admitted to the high oressure side. 

• Weight of Suva MP52 used should be 10% • Evacuate system isolate from vacuum pump 
less than manufacturers recommended charge and ensure system will hold vacuum. 
forRl2. 

• Test run system - check for leaks and record • Add lOOCCs ester lubricant to unit whilst 
cooling nerfonnance. under vacuum. 

• Note: Some bubbles might still be visible in Charge R 134a into system . 
the sight glass. This is normal. 

Weight ofR134a used should be 10% less 
than manufacturers recommend charge for 
Rl2. 

• Test run system - check for leaks and record 
cooling nerfonnance. 

• Note: If high pressure switch is fitted it may 
be necessary to replace it due to the higher 
onerating pressure ofR134a. 

• Charge ports ma, need to be modified to 
ensure tin Rl2 cannot be introduced into the 
retrofitted svstem. 
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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 
illustrated in Fig. 4. 

Fig. 4: Effect of CFC-12 on compressor discharge pressure. 
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Positive results of MP52 retrofit have beeQ reported consistently throughout 
trials and test run conducted in Australia ( since 1991 ), China, Singapore, 
Taiwan and Malaysia (test result - Appendix V). The MP52 retrofit besides 
being able to offer a cheaper option to the customers, also offer a green 
solution to the automobile industry today. 

Positive results have also been reported 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 government 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 1995. World capacity is 
about 120,000MT per annum by year 1995. 

8) LONG TERM OBJECTIVES 

• Prolong 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. 
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STRATEGIES TO ACCOMPLISH THE OVERALL OBJECTIVES 

1. Submission of Project Paper to UNDP Kuala Lumpur Office by April 30th 
1993 through the Malaysian Government Representatives. 

2. 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 Ou Pont and others. 

3. 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 shall be derived from the UNDP funding 
under item (b). 

4. Establish local facilities for retrofit training. One each to be located in 
KUPJ, Penang and Johor which shall be manned and equipped with the 
necessary system/hardware. 

5. To initiate the retrofit of 200 cars using HFC134a (150 nos.) and Suva MP52 
(50 nos.) upon the approval 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 committee 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 committee. The guarantee will be backed up with UNDP funding 
as per item (c), 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 committee center in each region for recording purpose. 
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6. Printing and display of posters, "take-one" leaflets. car decals to be 
prominently displayed in air-con/auto 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. 
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5. 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 HFC134a (RM) SUVA MP52 (RM} 

Alternative Refriaerant 70.00 40.00 
Lubricant 10.00 10.00 
XH9 Drver 50.00 50.00 
Hose/Fittinqs 100.00 100.00 
Flushing 30.00 -
Charge Ports 40.00 -
Labour 100.00 50.00 
Retrofit Cost Per Car . 400.00 250.00 

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 = RM60,000.00 + 

b) 

RM12,500.00 
= RM72,500.00 
= USD27.566.53 

Cc::;t 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 

ii} Cost of setting up three 
localized training centre 
including softwares, human 
resources, rental and operation 
cost = RM400,000 

TOTAL = RM550,000.00 
= USD211,538.00 
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c) Application Cost 

d) 

i) Guarantee bond 

ii) Performance database 
collection 
TOTAL 

Awareness Campaign and 
promotional materials on Auto­
Retrofit 

Therefore, total incremental cost 

(a)+ (b) + (c) + (d) 
RM1, 122,500.00 
USD426,806.08 

15 

= RM100,000.00 

= RM100.000 00 
RM200,000.00 
USD76,923.00 

= RM300,000.00 
= USD115,385.00 



7. PROJECT TIMEFRAME 

1993 to 1995. 

8. EXPECTED OUTPUTS 

At the end of 1995, we hope to achieve 

a) 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. 

b) Instill/create 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! 

c) Project Malaysia as an environmentally conscious country. 

d) Sustaining economic growth through orderly transition in one of 
industrial world toughest metamorphosis. 

e) Create awareness among industrialist with regards to their 
responsibility towards the consumers and the country. 

f) Retrofitting Program endorsed by Malaysian Government with 
incentive schemes and subsidiaries funded by World Bank or UNDP. 
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9. WHO SHOULD BE INVOLVED IN THE PROJECT? 

a) Government agencies (eg. MOE, MITI) 
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 lead 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. 
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SECTOR DATA 

fABLE 1: MALAYSIA: CONSUMPTION DATA OF CFCs, 1985-1991 

ACT. ODP ACT. ODP ACT. ODP 
1985 1986 1987 

CFC-11 363 363 576 576 810 810 
CFC-12 456 456 1064 1064 1358 1358 
CFC-113 119 95 684 547 876 701 
CFC-114 2 2 3 3 35 35 
CFC-115 - - - - 1 0.6 
CFCCONSUMP 940 916 2327 2190 3080 2904.6 
% CFC-12 49% 45% 44% 

,ource: ASHRAE SEMINAR 1992 

·ootnote: 

DEPARTMENT OF ENVIRONMENT MALAYSIA 

ODP VALUES 

CFC-11 = 1 
CFC-12 = 1 

CFC-113 = 0.8 
CFC-114 = 1 

ACT. ODP ACT. ODP 
1988 1989 

998 998 834 834 
1645 1645 1470 1470 
1216 973 1381 1104 
53 53 30 50 
- - 5.5 3.3 

3912 3669 3720.5 3441.3 
44% 39% 

CFC-115 = 0.6 

ACT. ODP ACT ODP ACT ODP 
1990 1991 1992 

1005.8 1005.8 1123 1123 1442 1442 
1381.2 1381.2 1380 1380 1306 1306 
1244.2 995.4 1215 1040 836 669 

- - - - - -
1.8 1.8 - - -

3634.2 3384.2 3748 3543 3584 3417 
38% 40% 36% 
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PROJECT DESCRIPTION 
Vehicles in Malaysia 

MOTORCYCLES 

TRUCKS 
7% 

5 7 % ~ 

CARS 
35% 

BUSES/TAXIS 
1% 

40000 

FIG. 2: NO OF VEHICLES BY TYPE AS AT DEC 
1991. 

Source: SIN CHEW JIT POH (6 MAR '92) 
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COMPETITIVE SUPPLY OUTLOOK 
AFTER 94-95 

EUROPE 

IOI, Ato, Hoechet, Kall, etc 

u.a. 

Dupont, Allled 

JAPAN 
Export re,trlctlona, currently 
Inactive; on• or two may 
continue to eupply 

All! 
Korea - no votu .. to export 
Taiwan -
PRC - not •noutll walume to 

•xPort. Coa■lt to etop 
apanalon. 

lndla - Ha" eufflolent oapaolly 
but quallty problem • 

I.LA 

May continue ??? . ) 
) 

OUT 12/94 

OUT 94-9G 

• 

OUT 14-98 

OUT 12/9G 

RUSSIA & 
EASJEBN EUROPE 

) Logfatla. and quality 
1 le,uea 
) 

.., ffilltlnue ) 

P't-'6: Iha ..,. been going up and may continue to 
~, 1 • - need to work together! 
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THURSDAY March 4 1993 lHE SlaR 

By TAN CHENG U .flt u the R12 b still wide- make). 
ly available and the price Haw said however, that 

KUALA LUMPUR: Tech· rise bas not been pused retaining some of the old 
nical adjustments to to consumers yet,"_ he ; co-ems while switch• 
mue car al.r-«JDdltlooero llllid. -c • • : Ing to R134a ·wou1d dam· 
nm on a cbloroflnorooar· Another major maker , !I&• tbe air-<:<>ndltioner. 
boo llubstltute • will be • Sanden Air Conditloolog . •, Lee said it would take 
avllilable only nest year, , plans to offer retro-fitting • • longer to cool the car with 

Maken said the neees- service, • at the earliest .. just a bulc retrofitting 
sarychaogestocarllllita. ··.!.4~oexty·eai-·.•atita_~-- and re.. optimum petfor• 
estimated to cost between _,,._ ",._ ·.; • .·,., ."· mance,alargecondemer 
RM300 and RM1,000, -,,\!'There ls mi demand was recommended. 
were still at a develop- ;:(for such service). We Be said a new air-condi• 
ment stage and they were ·, ·have rc.eivw. enquiries tioner system based on 
waiting for demand to •• only,~ said senior ~- Rt.Ma would ensure good 
pick up before introduc- .neering manager Lee performance but this 
Ing such service. • :Peng Seang. • •• ".': ·._ • would only be for newly· 

Nippondenso Capital & such, the company assembled cars. 
planning and develop• bas not mass produced .or To date, Mercedes 
ment maru,ger Haw En stocked up on the neces• Benz. BMW, Volvo and 
Kwi e:q,ect,1 the public to ·iary equipment. Honda have equipped 
atart adjusting their car , , . Some of the equipment new models with air-con• 
air-<:Oodilioners next year are made of strooger ma- ditioners which are CFC· 
when supplies of the cur- terial to suit the new re- free. ' 
rent refrigerant R12 (or frigerant which has a The latest would be the 
CFC12) run out and prices higher pressure and heat. new Proton saga to be 
Increase. •••• • build-up. launched in the middle of 

Tbe Rl:Z. at RM7,000 For a major retrofitting the year, 
per tonne, has seen a 10 around RMl,000, the com• On moves by the Gov• 
per ceot price increase pressor. O-rings, charg- ernment to encourage re­
this year. ing vafves •. compressor cycling of R12 to ensure 

Haw said air-<:Olldition- oil, hoses and fitting that supplies last, Lee 
ers in existing cars can be parts. evaporator, con~ said it was not viable be-­
retrofitted to use the new denser and receiver dry- cause very little gas could 
'refrigerant R134a (also er would be changed. be reclaimed since most 
called bydroflourocarbon A basic retrofitting cars were sent for repairs 
or HFC 1348) in place of such as changing the hos- of leaks. 
the ozone-depleting R12. e3. receiver dryer and "The amount of gas re-

"At the moment, howev- compressor lubricant cycled will not stretch the 
er. there is no urgency would cost about RM300. availability of the gas for 
among the public to retro- (The prices depend on the long.'' he said. 
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=.=~4~:,:-~~:0.Most car·:air;con·d "". >:: 

=~~ ~un'ifsto'6effloaifiecl ,, 
~-~~~UO- ~~· ... ~-: _h~•:J.'T.--~·--:, .•;~-·•--•·Ai,,~~~~ - .. Job'~;:..;_[ • ~<1,(cic> as 4"..con.- ~re••-_•!-,.; • - •- - " ", ' 

ditionin«gas~·~,;_'; · .~;d=.;,; .:&"'Ei:;;;'::...- :PsSELV"•n:.· ... •wt'if ~-••,;,,"!',; 't . '. 
Wlthu;~~ .. ,Yl,,~• ·, ~!.~•:'!~ -~ .• 

of. CFC ~ .. f.P.-~ re- _____ ,_,_•-:·'"·' ·.-._. ·:- . - - --~ ... ,,,.. .. ~•;:n.:t-~ _,_, •• ,. 
duced by 'Ill per ·.amt next the current market pnce. • units 1hroiigh retrofit kits 
year, lnil.ustries Jxmsui:ninl, ,, : Some new models o! cars , e:QJeCted to be ·sold In the 
,;re have 1-1 advised by llke Mercedes. Benz. Vol'Cl> marketbythemlddleoflll!Xt 
theMinistrYo!Intemational • .. 940 Turlioi··Hollda 1-,egend year. ·,1..-,•s• f.3'·.,"'.lj-~: 
Trade and lndwltrY to take .and~ 3-senes liave al· !',The l'9trollt kits basically 
- to reduce its con• ready switdl,ed to t!II! HFC. ClllllP)1se a nylon hose, a re­
sumption tn· keeping with ,lllr-condiliar:tingsystem. ~::,:,e1ver dryer, compressor lu• 
the MontreaJ.Protocolagree, ,-.Mr Steven U:ew~· bus1• .oricant, valves,Jointsandf!t. 
ment. ness ~oflCI ustrt- tings, all o, which are 

Under the agreement, sig· al Ch""!'cals (Mala ) Sdn designed to withstand the 
nalorles which inelude Ma· Bild. said ccns;un ,_should high pressure of the new 113$, 
Iayma are lo phase out the l)l'ell3\"l to modify their vebi- According to Nipponderu;o 
consum.ption or CFC by 1!196 cle air-conditlonen to ac• (M) Sdn Bbd's marketing 
and slop using the gas by ,commodate the HFC as the manager, Haw En Kwi. un• 

:.2mo. " •. ·.. supply _o! CFC would dlmln, like the CFC, the HFC ls a 
~Because of this. owners of lab m time. • . water soluble gas which ls 
·cars now on the road will ~" "'However~ there is no able to permeate through 
have to at least modify their drop.in replacement for the rubber. . 
existing car air-conditioning CFC. The HFC which is Wide-
systelll to acco1111110!i,ate !,h• ly accepted by the industries Shortage 
new gas. ,.,, . .,, • • - as the _replacement of CFC ··-

They can also opt to has a higher pressure and it The prtce of the retrofit 
chanlll'theircntlreair-condi, works with different· luhri• kits range between RM300 
tloning system to a HFC-de- cants a;,<! \liff~.rs in material and RM500, depending on the 
signedunitwhichwouldcost compatibility, h_e~~- . model of the car. For ex.am• 
about 40 per cent more than Motonsts can modify the pie, modifications for a J>ro. 

- . -· -·-· - ---- _.c.cton Saga would cost about 
RM400. Each kit is lailor-
111ade for a particular model. 

·Motorists who try to use 
lhe HFC' gas' In their units 
which have not been modi· 
lied would be asking fortrou• 
ble. 

i 

According to Sanden Air 
Conditioning (M) Sdn Bhd 
senior manager (engineer~ 
ing) Lee. Peng Soong, 00111· 
patlbility tests conducted on 
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ART-4 
RETROFIT REFRIGERANT OPTIONS FOR THE 

MOBILE AIR CONDITIONING INDUSTRY 

SUMMARY 
Based on CFC regulations and various local market 
factors, we believe there will be a shortage of CFC· 12for 
most applications, including the mobile ale service mar• 
ket. There will be a need for •retrofit refrigerants" in 
the 1994-1996 time period, possibly as early as 1993-
depending on the global reg,on and the local market 
situation. 

Du Pont believes there are two viable opbons: HFC-
134a and SUVA~ MP52. Neither is a drop-in re­
placement and both will require some retrofit. Both 
refrigerants are available as needed by the industry. We 
believe in many situations that SUVA MP52 will be the 
tower cost option while providing customer satisfaction. 
In many other cases, retrofit cost of SUVA MP52 will be 
similar to HFC-134a. 

Du Pont will continue to support both options with our 
own testing as well as working with OEMs, components 
suppliers and the mobile ale service industry. Part of this 
effort will be to better identify the ale systems which are 
most appropriate for each option. We feel it is important 
to offer both options to give the industry and the cus­
tomer (car owner) the choice. Thertt will be a place in the 
marketfor both options, to ensure customer satisfaction 
at reasonable cost 

Although retrofit development has been underway for a 
while, we believe ii is prudent to accelerate these efforts 
to be prepared to provide viable solutions to car owners 
when needed. Cooperation between all involved (OE Ms, 
components suppliers, service) as well as regulatory 
agencies is required. We urge the global mobile a/c 
industry to expedite the transition from CFC-12 to viable 
alternatives. 

INTRODUCTION 
Worldwide concern !or the effect of CFCs on strato­
spheric ozone has led to over 70 countries agreeing to 
phase out their use by the turn of the century. Recent 
scientific evidence has indicated that ozone depletion is 
occurring faster than previously predicted, leading to a 
numbe, of countries planning earlier phaseout, probably 
by 1997, or as early as 1995. The Bush Administration 
in the U.S. and the European community have asked for 
a phaseout of CFCs by the end of 1995. 

Refrigerant conservation, improved mobile ate service 
practices and the use of refrigerant recycle and recovery 
equipment as well as reclamation programs, will reduce 
the CFC-12 requirements for servicing the existing fleet. 
However Du Pont believes there will be insufficient 
CFC-12 available by the mid-1990s, and •retrofit refrig­
erants" will be required to avoid obsolescence of today's 
CFC-12 mobile ale systems. 

A recent study by R. E. Polk Company has estimated 
that there will be approximately 300 million CFC-12 
vehicles in service in the world in 1994. Based on various 
factors such as vehicle age and value, availability of 
recycled CFC-12, dimate and other market factors, 
more that 145 million vehicles (global basis) may re­
quire conversion of the ale system to a "retrofit refriger• 
ant" du•ing their remaining service life. In the United 
States alone. there will be about 150 million CFC-12 
vehicles in use. It 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 Pont 
believes there are two viable options: HFC-134a and 
Du Poni SUVA MP52 (a three component blend con­
taining HCFC-22, HFC·152a and HCFC-124) Both of 
these are being evaluated by Du Pont as well as several 
automotive OE Ms and component suppliers, around the 
world. In add1ticn toextensivelaboratorystudies, Du Pont 
is also conducting several vehicle fleet tests with HFC-
134a and SUVA MP52. The two refrigerants have prop­
erties similar to CFC-12; some of the basic properties 
are listed in Figure 1: 

(@!QID) 



Figure 1. 

Ou Pont 
SUVA' MP52 HFC-134a 

Composition HCFC-22 HFC·134a 
HFC-152a 
HCFC-124 

Ozone Depletiop Potential 0.03 0 

Global Warming Potential' 0.17 0.28 

Flammability none none 
Safety (Acceptable 

Exposure Limit-ppm) 720' 10003 

Commercial Availability 1992 (limited) Now 

1 100-year integrated time horizon. 
* The current AEL for HCFC-124 is 500 ppm; when bleoded with 

HCFC-22 andHFC- t52a. lhe AELof MP52is 720 ppm. This material 
can be used very safely as a refrigerant T oX'icity testing ts being 
condoded unde< PAFT-4: final report ts expected in early 1995. 

3 Toxicity testing being conducted under PAFT-1; final report due 
in 1993 

RETROFIT CONSIDERATIONS FOR 
CUSTOMERS 
The needs of the customer (car owner) must be ad­
dressed when considering retrofit choices. Some of 
these are: 
• reliable cool air 

Figure 2. Comparison of Retrofit Refrigerants 

Issue SUVA•MP52 

Cooling performance Acceptable 

Discharge pressure Same as CFC-12 
H mixed wtth CFC-12 (50"/4) Increase by 10% 

Compressor discharge No change 
High pressure switch 

System flush No flush required 

Compressor durability Acceptable: 
- Short term 

minimum cost for acceptable performance 
availability of timely service 
safety 
non-CFC refrigerant. 

RETROFIT CONSIDERATIONS FOR 
PERFORMANCE (Refer to Figure 2) 

Since neither candidate is a drop-in replacement, the 
existing ale system will require some degree of retrofit. 
The extent (and cost) of retrofit will 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 
ale system operability: pressures, temperatures and 
system control considerations 
lubricants 
long term compressor durability 
materials compatibility with desiccant, hoses, seals 
and O-rings 
possible mixing of retrofit refrigerant/lubricant with 
CFC· 12/existing mineral oil 
cost of retrofit 
customer satisfaction. 

HFC-134a 

Acceptable 

1 O to 20% higher 
Increase by 25% 

More frequent shutdown 
Reset or install new switch 

PAG/Esters - Yes: 
Complex procedures 
Flushing agent 
Flushing equipment 
Oil disposal 
Flushing agent disposal 
Residual contaminants in system 

Non-Flush also being considered 
Many issues!! (see text) 

Higher discharge pressure 
New lubricant 

- Additional testing Residual contaminants 
More testing required 

Expansion device 
ormcetube No change No change 
TX valve Replace? Replace? 

Other controls Modtty? Mod~y? 

Accumulator/drier Change to XH-9 Change to XH-7 or XH-9 

Recycling Reclamation is recommended New equipmen1 required 
Reclamation 
Avoid mixing w~h CFC-12 
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IMPACT OF A/C SYSTEM DESIGN 
ON PERFORMANCE OF RETROFIT 
REFRIGERANTS 
Mobile ale systems have different designs and compo­
nents, and perform over a wide range of operating 
conditions. Therefore, 11 is not possible to address all 
questions about all types of systems in this document. 
For a successful retrofit, a good understanding of lhe 
properties of the retrofit refrigerant as well as the ale 
system design is required. The information included in 
this document is appropriate for most ale 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-special 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 Ponton unmodified 
vehicles with orifice tube systems (designed for CFC-
12), both the SUVA~ MP52 and HFC-134a demon­
strated cooling capacity similar to CFC-12. Although the 
performance was somewhat vehicle dependent it is felt 
both refrigerants provide acceptable cooling under these 
conditions. The MP52 gave equivalent, or slightly lower 
compressor discharge pressure. When using HFC-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-
134a, the pressure was about 55 to 65 psi (380 kPa to 
448 kPa) higher. Higher pressures could lead to more 
frequent ale system shutdowns due to high pressure 
cut-out switches being activated. Possible solutions 
include: higher capacity condenser or fan, resetting of 
pressure switches, or increased air flow through the 
condenser. Higher discharge pressure causes higher 
loads 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. 
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It should be noted that the retrofit refr1gera::s may not 
perform as well as CFC-12 under all o:iera: ng condi­
tions. CFC-12 systems and their contro·s (scch as TXV 
superheat sett,ng, clutch cycling switch a1d compressor 
discharge pressure switches) have bee:i cesigned to 
provide acceptable performance in corc1t10 ...... s ranging 
from low ambient temperatures with high ~~midity to 
high ambients and high humidity, and a•1 conditions in 
between. Depending on the system des,gn. tnese con­
trols may need to be modified or replacea during retrofit 
to either refrigerant. 

MATERIALS COMPATIBILITY 
During retrofit with HFC-134a or MP52. tre accumulator 
or receiver/drier should be changed. HFC-134a requires 
XH-7 or XH-9 desiccant, while MP52 w,· rea~ire XH-9. 
The advantage of XH-9 is that it can be csed with CFC-
12, HFC-134aorMP52. XH-7 and XH-9 a·etrade names 
for molecular sieve desiccants producec by the UOP 
Molecular Sieve Company. Many ale se,vice manuals 
recommend replacing the accumulator oc receiver/drier 
on a routine basis. 

Tests have indicated that nylon-lined o· nylon barrier 
hoses offer the lowest permeation rates for H FC-134a 
and the M P52. Many OE Ms already use ;1,s tyoe, or are 
converting to them. Laboratory tests inc,cate that per­
meation of MP52 and HFC-134a thougn some nitrile 
hose is higher than CFC-12. In certain ven,cles it may be 
necessary to replace the existing nitrile hoses with nylon 
types, with retrofit to either HFC-134a o· 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 offer an economic option to 
Installing pre-formed hose assemblies. 

Several different elastomeric materials a·e used for ale 
system seals and O-rings: tests have shown that Neo­
prene is suitable for use with HFC-13<:a and MP52. 
Many vehicles currently use Neoprene as well as certain 
types of nitrile. Other elastomers tested in the lab were 
not as compatible as Neoprene with HFC-134a orMP52. 
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 the initial 
choice for use with HFC-134a in OEM systems. How­
ever, there is some concern about us:ng PAGs for 
retrofit, when residual chlorine from CFC-12 or chlori­
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 occur. It PAGs are to be used, thorough 
flushing of the ale system will most likely be required. 
After flushing. the flushing agent will have to b€ ad· 
equately removed from the system. Because of the 
concern witr, residual chlorinated compounds, ester 
lubricants are now being evaluated for possible use with 
HFC-134a for retrofit; this work is in the early develop· 
ment stages. Du Pont 1s conducting compatibility tests to 
determine the impacl of residual chlorinated compounds 
on esters. Early indications are that system flushing may 
also be required to use esters in a retrofit to HFC· 134a. 

HFC-134A RETROFIT: TO FLUSH, OR NOT 
TO FLUSH?: 
Many questions remain about the positives/negatives of 
flushing the ale system to remove the existing mineral 
oil. Some believe it may be better not to flush, and add 
an extra charge (or partial charge) of ·retrofit lubricant": 
either PAG or ester. Others believe that flushing is the 
best option. 

If the ale system is flushed: 
- What flushing agent should be used? 
- What type equipment will be required for flushing? 

- How much of the mineral oil has to be removed? 
- How much residual flushing agent is acceptable? 
- What is the affect of the flushing agent on the ale 

system components? 

- Should system components such as the orifice 
tube or TXV, compressor, accumulator or receiver 
drier be removed to avoid damage or pluggage? 

- Will the service industry be able to understand and 
follow these potentially complex procedures for 
many different types of ale systems? 

- How will the mineral oil and flushing agent be 
disposed? 

If the system is not flushed to remove the mineral oil, 
there are also several issues: 
- How much retrofit lubricant should be added? 
- Miscib,:ity and chem1cal compatibility of the retrofit 

lubricant with mineral oil? 

- Impact on ale system cooling performance due to 
having more than the normal lubricant charge? 

- Impact on compressor durability? 
- Impact of chlorinated compounds in the mineral oil 

on the retrofit lubricant? 

Other issues still remain whether the system is flushed 
or not: 

• Chemical stabihty of the retrofit lubricant with residual 
materials such as mineral oil, CFC-12, chlorinated 
contaminants, and flushing agents. 

• Compatibility o! lubricant with ale 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. 
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HFC-134AILUBRICANT SUMMARY 
At this point these ,ssues are unresolved. In the U.S , a 
cooperative research program be!ween the EPA, SAE 
and interesled industry participants is underway to 
identify potential "retroiltlubricants"lor HFC-134a. About 
18 lub'<cant candidates have been submitted: results 
are due late in 1992 and will be provided to the program 
participants and the U.S. automotive OEMs. The OEMs, 
as well as compressor suppliers will then further evalu· 
ate appropriate candidates. 

At the same time, the mobile ale industry is beginning to 
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 will not 
have tirm recommendations tor retrofitting from CFC· 
12 to HFC· 134a until late 1993. This timing may vary in 
different global regions based on regulations, available 
technology, and other market factors. 

LUBRICANT FOR SUVA$ MP52 
Du Pont has selected a mixture of the existing mineral 
oil with a small amount of alkylbenzene (see footnote 1) 
lubricant for use with MP52. Using this concept, the 
a/csystemdoes not have to be flushed; rather. the small 
amount of mineral oil that is removed when the accumu• 
latoror rece1ver1dner is replaced would be made up with 
the alkylbenzene. An additional amount would be added 
to ensure adequate lubricant circulation and compres­
sor lubrication. This "non-flush concept" would elimi· 
nate the need to develop a flushing agent to replace 
CFC-11 orCFC·12anditwould also eliminate the need 
to handle waste 011 and waste flushing agents. LabOra· 
tory tests have confirmed that the alkylbenzene and the 
MP52 are compatible 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 failures attributable to the refrigerant or 
lubricant. 

The alkylbenzene lubricant that has been tested with 
MP52 is ZEROL SOOT•, produced by the Shrieve Chemi• 
cal Company and ,scommercially available. The ZEROL 
SOOT contains a lubricity enhancing additive package. 

The ZEROL SOOT is being tested in some of the vehicles 
in the Du Pont Australian fleet test. The test has been 
underway for almost two years and there have been no 
compressor failures. Several <;0mpressor evaluations 
by the manufacturers have indicated normal wear dur· 
ing the test. (The blend in this test contains CFC-114 in 
place of HCFC· 124 but is not expected to alter results 
and conclusions). There is also a 20-vehicle fleet test 
being conducted by Du Pont in the U.S. and Canada to 
evaluate the lubricant and other components. An aadi• 
tional 1 OD-vehicle fleet test to evaluate beth HFC· 134a 
and SUVA MP52 began late in 1991. An ester lubricant 
is being used for the HFC-134a retrofit (with a system 
flush). The mineral oil/alkylbenzene mixture (about 
50150 wt%) is being used for the MP52 retrofit (with no 
flush). There have been no compressor problems with 
the MP52 vehicles 

Footnote 1 • See U S Patent #,(046,043 
• ZEROL SOOT 1s a product of the Shneve Chemical Company 



SERVICE ISSUES 
There are several issues for retrofit vehicles that have 
been aodressed: 

1. Vehicle Identification 

Vehicles that are retrofit to either HFC-134aor MP52 
should be identified with some type of permanent, 
highly visrble tag in the engine compartment. This tag 
should be located near the ale system service fittings 
so that it is obvrous to the ale technician that the 
vehicle no longer contains CFC· 12. Additional labels 
or tags may also be required. 

2. Refrigerant Recycle or Recovery 

How do you recycle or recover the retrofit refriger­
ant? Due to the incompatibility of some PAGs and 
esters with residual chlorinated compounds, and the 
need to avoid mixing of CFC-12 and HFC-134a, 
separate recycle or recovery machines will be re• 
quired for HFC-134a in new vehicles. There is a 
question as to whether these same machines can be 
used for vehicles that have been retrofit to HFC-134a 
because the retrofit vehicle may contain different 
lubricants and chlorinated residues. 

We recommend recoveryofthe M P52, or HFC-134a, 
and then shipping the material off-site to a Du Pont 
reclamation facility. During reclamation. the material 
,s returned to the onginal product specification. Re· 
coverywould 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 quality is maintained, 
and mixing with CFC-12 would be minimized. 

On-site recycle for HFC-134a is an option to recov• 
ery/off-s,te reclamation. 

3. Mixing Relrig<>rants 

What is the impact of ale system operability/perfor­
mance if the CFC-12 system is inadvertently"topped­
off' with either HFC-134a or MP52? 

Figure 3 shows the effect of mixing CFC-12 with 
either HFC-134aorSUVA~MP52. Theleftsideofthe 
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 a high 
pressure azeotrope with HFC-134a. As CFC-12 is 
added to HFC-134a the pressure increases until it 
reaches a peak at about 50%. CFC-12 also forms 
azeotropes with HCFC-22 and HFC· 152a, but the 
resulting pressures for MP52 are much less, as 
indicated by the lower curve, The MP52 pressure 
increases only 10% compared to a 25% increase 
with HFC-134a 
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COST OF RETROFIT 

HFC-134A 
There are still many uncertainties about the best proce· 
dure to use for retrofit from CFC-12 to HFC-134a. The 
mobile OEMs a,e currently working dihgen!lyon evaluat­
ing the vanous options and developing retrofit proce­
dures. The,r recommendations probably won't be made 
for many months Some of the major uncertainties (cov­
enng a wide variety of ale system designs) include: 

PAG or ester lubricant 
Flush or non-flush 

Impact of residual chlorinated contaminants 

H,gner discharge pressure 
Compressor durability 
Control modifications 

Nitrile hose permeation 

Compatibility of system seals/O-rmgs 
Impact on system pressure of mixing CFC-12 and 
HFC-134a 

lnsutt,cient condenser capacity, 

Because of these uncertainties, it is very difficult to 
estimate the cost to retrofit to HFC-134a. The cost may 
vary widely depending on the system design and the 
conditions of use, Also there may be different retrofit 
recommendations if the vehicle is still under warranty. 

DU PONT SUVA MP52 
As with retrofit to HFC-134a, due to the many different 
system designs, 11 is sometimes difficult to estimate the 
cost of retrofit to SUVA MP52. However, based on Jab 
and fleet testmg, Du Pont believes that MP52 offers the 
low cost retrofit for certain types of ale system designs. 
For example, the incremental cost (parts and labor) to 
retrofit an orifice tube system that has nylon-lined or 
nylon barrier hoses, is estimated to be $5510$145 (U.S.), 
The basic retrofit sleps would be: 

Perform normal system diagnosis 
Recover the CFC-12 

Replace accumulator with appropriate unit containing 
XH-9 (in some cases, the accumulator would be re­
placed as part of the normal service for CFC-12-the 
incremental cost to the car owner for an XH-9 accumu­
lator would be minor) 

Evacuate system (pull vacuum) 

• Add ZEROL SOOT (alkylbenzene) lubricant 
• Charge SUVA0 MP52 liquid phase from cylinder 

• Check system performance and adjust system con­
trols as needed. 

More detailed retrofit procedures are available from your 



Figure 3. Effect of CFC-12 on Compressor Discharge Pressure 
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local Du Pont Fluorochemicals representative. Addi­
tional considerations could change the cost of retrofit for 
other types of systems: 
• Type of thermal expansion valve (some types would 

require a Change; others would not) 
• Hose type and length (short length of nitrile hose might 

not require replacement). 

Estimated cost to retrofit to SUVA MP52 in various 
regions of the world depend on local service practices, 
cost and availability of parts, labor rates, etc. Consult 
your local Du Pont Fluorochemicals representative for 
more information. 

OTHER TECHNICAL CONSIDERATIONS 
SUVA MP52 IS NONFLAMMABLE! 
Nonflammability is an essential requirement for refrig­
eration and aira:mditioning applications. Although HFC-
152a is a flammable compound by itself, SUVA MP52 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 condition found 
when servicing mobile ale systems. 

Figure 4 is a typical flammability diagram for a three 
component mixture. A small vapor leak was imposed on 
a container ol SUVA MP52 containing both liquid and 
vapor. Samples ol both were taken periodically and 
plotted on the graph. The leakage path is from left to 
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CFC~12:'SUVA• MPS2 

~-~ 

right At no time do either paths enter the flammable 
region (the upper region). The tests were conducted at 
25• C and 80° C. 

Figure 5 is another way of graphing the change in 
composition of SUVA MP52 due to a vapor leak. In this 
test, a 0.25 ounce/minute (7.1 g/minute) vapor leak was 
imposed on a container of MP52 containing liquid and 
vapor. The key result ol this test is that the HFC-152a 
concentration remains relatively constant and gradually 
decreases as the container is emptied (as the container 
beeomes completely empty, the HFC-152a concentra­
tion continues to decrease). The HFC-152a concentra­
tion would have to increase above 20% to enter the 
flammable regions; ii does not. 
Hose permeation tests conducted with other blends of 
HCFC-22/HFC-152a/HCFC-124 indicate that the 
change in composition due to permeation is very similar 
to the change due to a vapor leak. These tests ineluded 
nylon, HYPALON'". and nitrite hoses. Vapor and liquid 
compositions were measured as the material perme­
ated from the hoses over time. Typically, the HFC-152a 
concentration would increase slighHy in both the vapor 
and liquid phase until about 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 similar path and would not become flammable 



Figure 4. Flammability Diagram 
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Figure 6, SUVA" MP52 Composllion 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. Results will be 
published as soon as they are available. 

Does SUVA MP52 become flammable if it is charged 
vapor phase into the ale system? The answer is N01 

Computer simulations and vehicle tests demonstrate 
that SUVA MP52 does not become flammable if 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 to reduce as the system was further emptied. 
The HFC· 152a concentration in the 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 the ale system. A leak was then imposed on 
the system and samples taken periodically until the 
system was empty. In this test, the HFC-152a concen• 
tration in the vapor phase did not exceed 15.2%in either 
the liquid or vapor phase. Additional samples will be 
taken from fleet test vehicles in the next several months 
to further confirm this. 
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EFFECT OF LEAKAGE ON AIC SYSTEM 
PERFORMANCE 
Figure 6 shows the change in composition of SUVA 
MP52 as liquid is leaked from an ale system or container. 
As is indicated, there is very little change in composition. 
This slight change would have minimal effect on ale 
system performance. Figure 6 also demonstrates that 
there is very little change in composition when M P52 is 
charged liquid phase into vehicle ale systems. 

It should be noted that a change in oornpositicn occurs 
in SUVA"' MP52 only if there is a vapor leak, ANO liquid 
is also present. For example, if there is a vapor leak from 
the compressor suction or discharge hose. composition 
will not change since only vapor is present If there is a 
liquid leak from any part of the system, composition will 
not change. 

Since SUVA MP52 is a "near azeotrope ," there is some 
composition change due to vapor leakage (it liquid is 
also present at the leak location), Tests have shown that 
a loss of 30% of the charge of SUVA MP52 due to vapor 
leak, would result in a composition that retains 93%of Its 
original cooling capacity, This could result in a change m 
interior car temperature of about 1 to 2° C (2 to 4° F). 
depending on operating conditions. 

NOTE: In a CFC-12 ale system, It Is generally ex­
pected that a 300/4 refrigerant loss will result in a 
decrease In cooHng performance that will be percep• 
tible to the driver. 
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WHAT IS SUVA'? 
SUVA b Du Pont"s reg.bt1.·reJ branJ 
name for if:> e-nvironmentally enlight­
ened family of n::frlgeranh, SU\ A 
refriger.Jlll'i were dt:\'doped as sah:. 
effective alternatives to t"xistin~ CFC 
refrigerqnts. 

SUVA Centri-LP is DuPont's 
brand name for its HCFC ~ 123 
refrigerant. which is targeted as a 
replacementforCFC-11. SUVA 
Cl!i/1-LP is Du Pont's brand name for 
its HCFC- I 24 refrigerant. which is a 
possible replacement for CFC-11-1. 
SUVA Cold-MP and SUVA Trans AIC 
are Ou Pont's brand names for irs 
HFC-134a refrigerant. which is a 
primary alternative for CFC-I 2. 

The table on page 3 provides a 
quick overview of these refrigerant~. 
including chemical formula, boiling 
point and calculated acceptable 
exposure limit (AEL) information. 

INTRODUCTION 
For many years. chlorofluorocarbons 
(CFCs) have been used successfully 
as refrigerants. CFCs seemed to be 
the ideal choke due to their unique 
combination of properties; howeveL 
the exceptional stability of these 
compounds, coupled with their 
chlorine content, has linked them to 
the depletion of the earth's protecth·c 
ozone layer. 

As a result. many companies, 
including Du Pont, are developing 
alternative refrigerants to replace 
CFCs. DuPont's series of ahematives. 
based on hydrochlorofluorocarbon 
(HCFC) and hydrofluorocarbon 
(HFC) compounds, are called 
SUVA refrigerants. 

Testing has shown 1hat 1-lCFCs 
and 1-lFCs exhibit properties and 
performance characteristics similar 
to CFCs, but with greatly reduced 
environmental impact. They offer 
acceptable toxicity, in-use stability, 
non-flammability and low photo­
chemical reactivity, And even though 
they are not "drop~in" replacements, 

!·!Cf:C and HFC-hased rcfrige-ra!ll!s 
r-:<.juirc minimal changi;!s to equipment 
\~ hc-n 1,it'mpured to other, not~in~kind 
.1lkTnati\·1.~ prndw.:h, (Fur detailed 

Ji .. ..::u"-.ions ahou1 retrofitting equip~ 
lik'llt \\ ith alternatives, refer 
io Du Pont Bulletins H-16449. 
l-l-31751-2 and H-31752.l 

Th~ Program for Alternative 
f,luorocarbon Toxicity Testing 
(PATT 1. a cooperative research 
effort sponsored by 15 leading CFC 
producers. is currently evaluating six 
of the possible a!ternative products: 
HFC-1<4a, HCFC-123, HCFC-14lb, 
HCFC-114, HFC-125 and HCFC-225 
cakb. PATT integrates past and 
pre~em toxicological information to 
perform a careful risk assessment of 
the proposed aiternatives. 

The P.-\Ff I program for HCFC-
12: jj well underway. Results to 
dait indicJte that there is nothing to 
prc..:!ude its use in general industriai 
are:::,;. prodded that recommended 
hYziene and ventilation practices are 
ob~erved. However, the data also 
su22est that the occupational inhala~ 
tio-;; exposure limit for HCFC-123 
will be iowerthan that for CFC- I I.' 

The PATT II program on HFC-
13-,a is complete, with the exception 
of the chronic study_ All available 
results show that HFC-134a will be 
at least as safe in use as CFC- I 2. 1 

The P.-\FT III program on HCFC-
124. begun in late 1989, is expected 
to be complered in 1994-1995. 
Although few results are currently 
available. no adverse toxicological 
findir.gs have been reported.' 

This brochure answers common 
safety-related questions. discusses 
potential symptoms of overexposure 
and proYides first aid and medical 
advic~ for t>ffects of overexposure 
lhat may occur from improper use 
or handling of SUVA refrigerants.. 
User:::. of the SUVA refrigerants 
should renew the Material Safety 
Data Sheet {MSDS) before using 
these products. 

FLAMMABILITY 
Are SUVA refrigerants flammable? 
SL'.VA refrigt!rants arc nonflammable 
and noncxplosi\'t~. However, mixing 
SUVA refrigerants wnh flammable 
gases or liquids can result in a 
nammable solution. Therefore. 
SUVA refrigcrams should never 
be mixed with any flammable gas 
or liquid. 

Also, SUVA refrigerants should 
not be exposed to open flames or 
electrical heating elements. 

Sl'VA Cold-MP and Trans AJC 
arc not nam1nable at ambient 
temperatures and atmospheric 
pressure. However, SUVA Cold-MP 
and Trans A/C have been shown in 
tests to be combustible at pressures 
as low as 5.5 psig (at 177°C) when 
mixed with air at concentrations of 
generally more than 60 volume% 
alr. At lower temperatures, higher 
pressures are required for combus­
tibility. SUVA refrigerants should 
not be mixed with air for leak testing. 
In general, they should not be used or 
allowed to be present with high 
concentrations of air above atmos­
pheric pressure. 

INHALATION 
TOXICITY/SUFFOCATION 
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 
exposures are maintained at or below 
recommended exposure limits, such 
as the Du Pont Acceptable Exposure 
Limit (AEL). 

What is an AEL? 
An AEL. Acceptable Exposure Limit, 
is an airborne exposure limit estab­
lished by Du Pont scientists for 
substances to ensure the safe handling 
and use of that substance. An AEL 
specifies time~weighted average 
(TWA} airborne concentrations., 
usually eight hours, to which nearly 

'Repo(h lrt>m Montreal Proh)Co1 Rer,cv, 
;\keimg. i990, June 27-29·, London. 
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all workers m.iy be n::pe~ncdl;, t'X­

posed without adverse cffcrts. ln 
practice, shrn1-term cxpo~ures should 
not exceed three times the established 
exposure limit for more than a total 
of 30 minutes <luring a \YOrkday. pro­
vided that the TWA is not exceeded. 
Under no circumstances should 
exposures exceed five times the AEL. 
If a process displays this variability in 
airborne exposures, efforts should be 
made to restore control. 

What are the symptoms of 
exposure above the AEL? 
Inhaling high concentrations of 
SUVA refrigerant vapor may cause 
temporary central nervous system 
depressiqn with narcosis. lethargy 
and anesthetic effects. Other effects 
that may occur include dizziness. a 
feeling of intoxication and a loss of 
coordination. Continued breathing 
of high concentrations of SUVA 
vapors may produce cardiac irregu­
larities (cardiac sensitization). 
unconsciousness. and with gross 
overexposure, death. 

If you ex1wricnr:c any of the initt~i! 
sympton1s, nwvc l0 fn.::-:.h air and seek 
medical attention. 

The chart below sho,.vs soirie of 
the physical properties of SLVA 
blend MP sencs refrigerants, includ­
ing composition. boiling points and 
the calculated exposure limit, which 
is based on composition and existing 
exposure limits for the individual 
components. 

What Is cardiac sensitization? 
If vapors are inhaled at concentra­
tions well above the AEL. the heart 
may become sensitized to adrenaline. 
leading to cardiac irregularities and. 
possibly. cardiac arrest. The likeli­
hood of these cardiac problems 
increases if you are under physical 
or emotional stress. 

Medical auention mus! be giren 
immediately if exposed to high 
concefl!rations of SUVA refrigeram.L 
Do not treat with adrenaline (epi­
nephrine) or similar drugs. These 
drugs may increase the risk of cardiac 
arrhythmias and cardiac arrest. If the 

Physical Properties of SUVA• Refrigerants 

Product 

SUVA Centri·lP 

SUVA Chill-LP 

SUVA Cold-MP and Trans AIC 

Formula 

CF,CHCI, 

CHCIFCF, 

CH,fCf\ 

"'Acceptable Exposure Limit (ref et to page 2). 
*"Emergency Exposure Limh n,der to this page). 

Boiling Point 
QC cF 

27.9 

-I LO 

-26.5 

82.2 

12.2 

-15.7 

pi:r,,,n b having difficulty hte.:uhing. 
admini-stcr oxygen. If breathing has 
stopped. give artificial respiration. 

Can inhaling SUVA refrigerant 
vapors cause suffocation? 
If a large release of vapor occurs, 
such as from a large spill or leak, the 
vapors may concentrate near the floor 
or low spots and displace the oxygen 
available for breathing, causing 
suffocation, When a large spill or 
leak occurs. always wear appropriate 
respiratory and other personal 
protec1:tve 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 specify 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 to 
be very rare in the lifetime of an indi­
vlduaL and where exposure is brieL 

AEL* 
ppm (v/\'J 

JO 

500 

1,000 

!-hour EEL** 
ppm (v/v) 

1,000 

NIA 

NIA 



How can I work safely on 
systems in enclosed areas? 
First. route relief and purge vent 
piping outdoors, away from air 
intakes. Second, make certain the 
area is \\1ell ventilated, using auxiliary 
ventila,.ion 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 
ASH RAE 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 I 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 O ppm to 50 ppm. 
Install suitable alarms that activate 
at, or below, the AEL of lO 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 minimum slandards for 
class one refrigeration systems as 
required by ASH RAE Standard 
15-1989, but with the addition of 
the air monitor mentioned above. 
For more information about leak 

detection, refer to Du Pont Bulletin 
H-31753. 

What should I 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 to detect leaks. (For a 
complete discussion on leak detec-
1ion, 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 lukeH:c1r111 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. 

In all cases of frostbite, seek 
medical attention as soon as possible. 

PRESSURE 
Can pressure ever cause 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 Du 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 r.:tumaPk or di~posahk refrig­
erant cylind.,:,- conne1.·ted to the 
di-.d1argc --id\.' of ri:-frigerntion or 
air c~in<litit•ning systems. Pr('ssurc 
may rnrn.:a:-c heyond the capacity 
of 1hi: relief devices. causing the 

• cylinder to rupture or shatter. 

What are the do's and don'ts 
for handling disposable and 
returnable cylinders? 

Do ,·crify proper hookup. 
• Do open ,·ah·es slov.·ty. 

Do protert from rusting during 
storage. 
Do \ crify that the label matches 
the color code. 
Don· l tampt'r with the pressure 
relief de,·ire~-

• Don·t drop. dem or mechanically 
abuse com;iinen,. 
Don't use di~posable cylinder:-. a-.; 
air ranks. 

• Don·1 reuse disposable cylinders. 
Don ·t ei·er force connection:-.. 
Don·, heat ahove 52°C ( I 25°F). 

Caution! 

How should I braze or weld 
pipes on air conditioning or 
refrigeration systems? 
• !\'hike certain theri.:- is atkqu,ni.:­

vcmHation in the ar~a. Provitll.'. 
auxiliary vcmilation if ne.:cssary . 

• Evacuate SUVA refrigerant from 
the refrigeration or .1ir condition­
ing system, Mak..: sure th;.H 
refrigerant is not vented to the 
workspace. 
Purge system ,vlth nitrogen. 

• Leave system open before begin­
ning welding. or brazing.. Thi:- \viii 
prevent a dangerous incre.ase in 
the hydrostatic pressure in the 
system and potential refrigerant 
decomposition, 

DECOMPOSITION 
What causes decomposition? 
SUVA refrigcrnnts ,, ill decompose 
when cxpo-.;ed to high tt:mpcratures 
from flames or electric resis.tance 
heaters. Decomposition may produce 
toxic and irritating compounds. ~uch 
as hydrogen chloride and hydrogen 
fluoride. 

• Nerer 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. 

Disposable cylinders should never be refilled or converted for use as 
compressed air tanks. Empty cylinders shoulu be vented and discarded. 

Reuse of these cylinders can result in a serious hazard because of the 
possibility of corrosion and subsequent weakening of the container waHs. 
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 cylinder until 1he walls are 
seriously weakened and the cyHnder ruptures violently. 

The shipment of refilled disposable cylinders is prohibited by DOT 
regulations. 

• Always 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. 

How can I tell if SUVA 
refrigerant has decomposed? 
rht.' pung1..·nt o<lors reka:-ed will 
iffitah.· your nose and throat. The 
irritaling nu1urc:- of the fumes released 
from <let'.omposition will ~cnerally 
fon:l' people to evacuate the area. 
Therefore. it ls important to pre-
vent decomposition by following 
Du Pont recommendation~ for 
handling and use. 

Are decomposition products 
hazardous? 
Yes. the acidic \'apors produced are 
dangerous and th~ area :-.hould be 
evacuated and ventilated to prevent 
exposure to personnel. Anyone ex­
posed to the decomposition products 
should k taken to fresh air and given 
medical treatlnent immediately. In 
fact. the irritating nature of the fumes 
will generally force people to leaYe 
1hc .area we-II hefore hazardous effects 
can nccur 



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 SA 
2 Chemin dU< Pavilion 
P.O. Box 50 
CH 1218 Le Grane-Saconnex 
Geneva, Switzerland 
41-22-717-5111 

Canada 
Du Pont Canada, Inc. 
P.O. Box 2200, Streetsville 
Mississauga. Ontario 
L5M 2H3 
( 416) 821-3300 

Mexico 
Du Pont, S.A. de C.V. 
Homero 206 
Col. Chapultepec Morales 
C.P. 11570 Mexico, D.F. 
52-5-250-8000 

South America 
Du Pont do Brasil S.A. 
Alameda ltapicuru, 506 
Alphaville 06400 Barueri 
Sao Paulo, Brazil 
55-11-421-8005 

Du Pont Argentina S.A. 
Casilla Correo 1888 
Correo Central 
1000 Buenos Aires, Argentina 
54-1-311-8167 

Australia 
Du Pont Australia 
P.O. Box930 
North Sydney, NSW. 2060 
Australia 
61-2-923-6165 

Japan 
Mitsui Du Pont Fluorochemicals 
Company, Ltd. 
Mitsui Seimei Building 
2-3, 1-Chome Ohtemachi 
Chiyoda-Ku, Tokyo 100 Japan 
81-3-3216-8471 

Asia 
Du Pont Taiwan 
P.O. Box 81-777 
Taipei, Taiwan 
886-2-514-4400 

Du Pont Asia Pacific Limited 
P.O. Box TST 98851 
Tsim Sha Tsui 
Kowloon, Hong Kong 
852-734-5345 

Du Pont Thailand 
P.O. Box 2398 
Bangkok 10501, Thailand 
66-2-238-4361 

Du Pont Far East Inc. 
C.P.O. Box 5972 
Seoul, Korea 
82·2·734-3661 

Ou Pon! Singapore Pie. Ltd. 
1 Maritime Square #07 01 
World Trade Centre 
Singapore 0409 
65-273-2244 

Du Pont Far East, Philippines 
5th Floor, Solid Bank Building 
777 Paseo de Roxas 
Makati, Metro Manila 
Philippines 
63-2-818-9911 

Du Pon! Far East Inc. 
7 A Murray's Gate Road 
Alwarpet 
Madras, 600 018, India 
011-91-44-454-029 

Du Pont Far East Inc. - Pakistan 
9 Khayaban-E-Shaheen 
Defence Phase 5 
Karachi, Pakistan 
011-92-21-533-350 

Du Pont Far East Inc. 
P .0. Box 2553/Jkt 
Jakarta 10001 
Indonesia 
011 ·62-21-511-519 



SHIPPING 
FDR TANK TRUCKS, TONS, HALF TONS, CYLINDERS, AND DRUMS 

PROCmURES 
Overview 
This bulletin outlines the proper procedures for 
shipping used refrigerant to Du Pont for reclamation. 
Specific guidelines are provided for shipping used 
refrigerant in recovery tank trucks, ton tanks, half ton 
tanks, cylinders and drums. The shipper (generally 
the used refrigerant owner) is responsible for con• 
tainer integrity at all times, as well as preparing and 
properly labeling 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 shipper. 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 lading form. 

Choosing a Carrier 
Exhibit 1 on page 5 lists. by state, carriers for 
transporting recovery ton tanks, half ton tanks, drums 
and cylinders. If suitable arrangements cannot be 
made with one of the listed carriers in your state, call 

: : i 
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Du Pont Customer Service at 
1-800-441-9442 for assistance. 

Recovery tank truck shipments 
are made by Du Pont company 
trucks that are designated for 
"Used Refrigerants." 

Safety Precautions 
1. Use personal safety equip­
ment, such as side shield glass­
es, gloves, hard hat and safety 
shoes, when handling recovery 
ton tanks, hall ton tanks. drums 
or cylinders. 

2. When moving recovery ton tanks, half ton tanks. 
drums or cylinders with a forklift, follow the manufac­
turer's safety recommendations. 

3. Exercise caution when moving recovery containers 
because of the weight 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
ciation (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. II a leaking valve is identified, 
contact Du Pont at 1-800-441 ·9442 for assistance. 

2. Give a completed "Used Refrigerant Identification 
Tag" (refer to Exhibit 2 on page 6) to the Du Pont 
driver. Ou Pont will not accept tank truck shipments of 
used refrigerant if this tag is missing or incomplete. 

3. Complete the bill of lading according to the direc­
tions on page 4. 

4. Give three copies of the bill of lading to the 
Du Pont driver; retain one copy for your files. 

5. Return the MSDS, provided by Du Pont, to 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 tank; 
verify that both product identification tags are in place. 

2. Verify the number of ton tanks to 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 Ou Pont at 1-800-441-9442 for 
assistance. Leaking ton tanks must not be shipped. 

4. If no leaky valves are detected, install the plastic 
valve caps. These caps protect the valve threads and 
prevent foreign material from entering the valves. 

5. Complete the "Used Refrigerant Identification Tag" 
(Exhibtt 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 Ou 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 for your files. 

8. Place one copy of the bill of lading into the protec­
tive plastic holder containing the "Used Refrigerant 
Identification Tag." 

9. Install the hood cap over the ton tank valves, 
enclosing the "Used Refrigerant Identification 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 6) provid;,d for each ton 
tank. Make sure one tag is attached securely to each 
end of the 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 ton tanks as 
they are loaded onto the truck. 

13. Verify that the driver propecly chocks the ton tanks 
on the truck so that they do not move during shipment. 

2 

Recovery Half Ton Tanks 
1. Recovery half ton tanks provided by Ou Pont will 
have a product identification tag attached to the lifting 
lug on the collar area of the tank; verily that this prod­
uct identification tag is in place. 

2. Verify the number of half ton tanks to be shipped. 

3. Verify that the valves are not leaking by performing 
a leak test using soapy water. II a leaking half ton 
tank is identified, contact Ou Pont at 1-800-441-9442. 
Leaking half ton tanks must not be shipped, 

4. II no leaky valves are detected, install the plastic 
valve caps. These caps protect the valve threads and 
prevent foreign material from entering the valves. 

5. Complete the "Used Refrigerant Identification Tag" 
(Exhibit 2) found in the protective plastic holder and 
attach it to the hall ton tank valves using the plastic 
tie. Each half ton tank must have this tag. Hall ton 
tanks will not be accepted by Ou 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 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 tank lid, enclosing the valves 
and the "Used Refrigerant Identification Tag." 

10 Give the MSDS, provided by Ou Pont, to the driver. 

11. Complete the green DOT classification tag 
(Exhibit 3) provided for each hall ton tank. Make 
sure the tag is attached securely to the lifting lug 
on the collar area of the half ton tank. 

NOTE: 

The green DOT classification tag is not required 
tor shipments of used R-114. 

12. With the driver, verify the number of hall ton tanks 
as they are loaded onto the truck. 



Recovery Drums 
1. Verify the number of drums to be shipped. 

2. Verity tllat all drums have a bung that Is properly 
installed and securely ltghtened. 

3. Inspect all drums for leaking. If a leaking drum is 
identified, contact Du Pont at 1-800-441-9442 for 
assistance. Leaking drums must not be shipped. 

4. Verify that each drum has a legible product 
identification labeL If necessary, completely remove 
any old labels and apply a new product identification 
label, provided by Ou Pont, to the middle one-third 
section of the drum. 

NOTE: 
If the recovery drum has been provided by 
Du Pont, the upper one-third section of the 
drum will be painted yellow to identify 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 
wide) around the upper one-third of the drum to 
identify the contents as used refrigerant. 

5. Complete a "Used Refrigerant Identification Tag" 
(Exhibit 2) for each recovery drum. Then, remove the 
backing of the supplied plastic envelope to expose 
the adhesive side and place the "Used Refrigerant 
Identification Tag" into the envelope. Firmly press the 
envelope onto the upper one-third section of each 
drum. Make sure that the plastic envelope is closed 
(use tape if necessary) to avoid loss of contents. 
Drums will not be accepted by Du Pont ii 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 for your files. 

8. Place one copy of the bill of lading m a plastic 
envelope and attach it to one of the drums. 

9. Give the MSOS, provided by Du Pont, to the driver. 

10. With lhe driver, verify the number of drums as 
they are loaded onto the truck. 

Recovery Cylinders 
1 . Recovery cylinders provided by Du Pont will 
have a product identification label on the shoulder 
area of the cylinder; verify that this label is legible, 

2. Verity the number of cylinders to be shipped. 

3. Pertorm a leak test with soapy water. If a 
leaking cylinder is identified, contact Ou Pont at 
1-800-441-9442 for assistance. Leaking cylinders 
must not be shipped. 

4. If no leaky valves are discovered, install the plastic 
valve caps. These caps protect the valve threads and 
prevent foreign material from entering the valves 

5. Install the gold hood cap over the cylinder valve. 

6. Complete the "Used Refrigerant ldent1f1cation 
Tag'· (Exhibit 2) provided with each recovery cylinder. 
Then, place the tag in the protective plastic holder 
and attach it to the gold hood cap using the plastic tie. 
Recove:y cylinders will not be accepted by Du Pont 
ii this tag is missing or incomplete, 

7. Complete the green DOT classification tag 
(Exhibit 3) provided with each cylinder. Make sure 
that the tag is attached securely to the gold hood cap. 

NOTE: 
The green DOT classification tag is not required 
for shipments of used R-114. 

8, Complete the bill of lading according to the direc­
tions on page 4. 

9. Give two copies of the bill of lading to 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 bill of lading into one of 
the "Used Refrigerant Identification Tag" protective 
plastic holders. 

11. Securely fasten the cylinders to a pallet tor 
shipment. 

12. With the driver, verify the number of cylinders 
as they are loaded onto the truck. 
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Bill of Lading Preparation 
Du Pont will provide a bill of lading fonn for shipment 
of used refrigerants. AU 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 lad· 
ing must contain the following information: 

• A) Company 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 
ton tank or tank truck) 

H) Number of containers being shipped (for tank 
truck, list "1 ") 

I) Gross product weight, in pounds (the gross 
product weight includes the weight of the 
containers, except for tank trucks) 

J) Appropriate shipping information from Exhibit 4. 
Be sure to show the shipping information exactly 
as it is presented in 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 refrigerants listed in Exhibit 4 may or may not 
require placards, according to the following guidelines. 
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For Cylinders and Half Ton Tanks: 

If the gross product weight is 1,000 lbs (454 kg) 
or more, four DOT ··Nonflammable Gas" placards 
mus! be given to the carrier. The driver should 
initial the bill ol lading. 

For Ton Tanks: 
Four DOT "Nonflammable Gas" placards must 
be given to the carrier. The driver should initial 
the bill of lading. 

For Tank Trucks: 

The tank truck will be a Du Pont company truck 
designated for used refrigerants. It will have the 
appropriate DOT placards. 

L) Confirmation that placards, if required, were 
placed on the truck (Refer to K) 

The driver must verify that the placards are placed 
on the truck and then initial the bill of lading. 

M) Fill in "Nonflammable Gas," if applicable 

N) Same as I 

0) Number and weight of pallets (required for drums 
and cylinders) 

P} Gross shipping weight (the sum of N and 0) 

Q) Company name of shipper (same as C) 

R) Signature of shipping company's representative 

S) Same as A 

T) Driver's signature 

Exhibits 5, 6 and 7 are examples of properly pre­
pared bills of lading for several common used refrig­
erant shipf'lents. 



Exhibit 1 
Carriers for Transporting 

Recovery Ton Tanks, Half Ton Tanks, Drums and Cylinders 

The followmg is a lisl of carriers, by state, for transportmg recovery tor. ·sok5 ·,ali Ion tanks, drums and cylinders 
to Du Pont. This list is not considered exhaustive, nor should it be cons:·ued as an endorsement of any particular 
service or business entity. 

STATE 

Alabama 
Alaska 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Florida 
Georgia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

PRIMARY CARRIER 

Yellow Freight System Inc. 
Viking Freight System, Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Red Star Express Lines 
Harold G. Cline Inc. 
Preston Trucking Co. 
Yellow Freight System Inc. 
Overnite Transportation Co. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Red Star Express Lines 
Preston Trucking Co. 
Red Star Express Lines 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Red Star Express Lines 
Harold G. Cline Inc. 
Yellow Freight System Inc. 
Red Star Express Lines 
Ovemite Transportation Co. 
Yellow Freight System Inc. 
Overnite Transpcrtation Co. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Red Star Express Lines 
APA Transport Corp. 
Ovemite Transportation Co. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 
Red Star Express Lines 
Overnrte Transportation Co. 
Yellow Freight System Inc. 
Overnite Transportation Co. 
Yellow Freight System Inc. 
Yellow Freight System Inc. 

SECONDARY CARRIER 

Co.nsolidated Freightways 

Coc;solidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
APA Transport Corp. 
Red Star Express Lines 
Ovecnite Transportation Co. 
Consolidated Freightways 
Yellow Freight System Inc. 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
Cor0 solidated Freightways 
Consolidated Freightways 
Corssolidated Freightways 
Consolidated Freightways 
Pres:on Trucking Co. 
Overnite Transportation Co. 
APA Transport Corp. 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
CMS0lidated Freightways 
APA Transport Corp. 
Red Star Express Lines 
Consolidated Freightways 
APA Transport Corp, 
Carol,na Freight Carriers Corp. 
Consolidated Freightways 
"reston Trucking Co. 
Consolidated Freightways 
Consolidated Freightways 
APA Transport Corp. 
Red Star Express Lines 
Caro•1na Freighl Carriers Corp. 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
Consolidated Freightways 
APA Transport Corp. 
Preston Trucking Co. 
Consolidated Freightways 
Dreston Trucking Co. 
Consolidated Freightways 
Consolrdated Freightways 
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Exhibit 2. Used Refrigerant Identification Tag 
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USED REFRIGERANT 
IDENTIFICATION TAG 

RECOVERY 
CONTAINER#, ____ _ 

DISTRIBUTOR:····~~~·=•··=,-~-

OEM: ____ =,=ccc-----

DATE: ______ _ 

POSSIBLE CONTAMINANTS: 
(Whal ""°11 t>emy e~~ h_- ....,,e,; ""· ,,, ~-, ohl!f! 

Exhibit 3. Department of Transportation {DOT) Classification Tag 

,0 

FROM 

PLEASE lEAV( TAG AfTAC~EO 
EMf>lV Oil ruu. 



Exhibit 4. Shipping Information for Used Refrigerants 

TYPE 

Used R-11 
(Tank Truck, 5,000 lb [2,268 kg) 
or more) 

Used R-11 (All other cases) 

Used R·12 

Used R-22 

Used R-113 

Used R-114 

Used R-123 

Used R-134a 

Used R-500 

Used R-502 

SHIPPING INFORMATION 

RO Hazardous Substance, Liquid. N.O.S. 
(Contains Trichlorofluoromethane) 
ORM-E 
NA 9188 

Not DOT Regulated 

Refrigerant Gas, N.O.S. 
(Contains Dichlorodifluoromethane) 
Nonflammable Gas 
UN 1078 

Refrigerant Gas, N.O.S. 
(Contains Chlorodiftuoromethane) 
Nonflammable Gas 
UN 1078 

Not DOT Regulated 

Not DOT Regulated 

Not DOT Regulated 

Refrigerant Gas, N.O.S. 
(Contains Tetrafluoroethane) 
Nonflammable Gas 
UN 1078 

Refrigerant Gas, N.O.S. 
(Contains Halogenated Hydrocarbon R-500) 
Nonflammable Gas 
UN 1078 

Refrigerant Gas, N.O.S. 
(Contains Halogenated Hydrocarbon R-502) 
Nonflammable Gas 
UN 1078 
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Exhibit 5. Example of Completed Bill of Lading for Cylinders 
USED REFRIGERANT 

STRAIGHT BILL OF LADING SHORT FORM - ORIGINAL - NOT NEGOTIABLE 

CAAAlER NAMED BELOW, RECEIVED. subject to the classifications and lawfully filed tariffs in effect on the date of the issue 01 this Shipping Order. 

CARRIER __ x-'-y_z_-r:_R_II_Cl<._I Al._'6_C_o_. ___ 0 

FROM: 
1/0C C"· 

COMPANY ·-,---~-----© 
IOt'ORIVE:R RO. @ ADDRESS ____________ C 

W/J.;1,//JV6TO/Y @STATE CITY De 
!h& Jl'OIH•dy (hl'$Cffb<'0 b@l<>W ,n 4P!}\'«e'>! g,x,<J o•de•. ,i,,:eN ai n;,1eq 1C('~,\(!'>!S ~n,j C<)n,;hLon ol car,\,mls. oi ps>Ck'1,lt'~ 
unknown:, mar► l!-0, COll$•91>ed, irnd d<tsl•'ledils.md,cale,d t,e10.., ..,we~ Ml><!;-,,.,,,.,- 11'1<' w<;•d c-a'"<'• l><rmq .i~dt'Hllod INoughl'h.1! 
!rm; eonlracl ii$ ml!illllf"/ any person ar cortioratxrn m pc:.ses.,.,;m 01 !l>i' ptop.erl, un:1,;-, '1'1'1!- con1,ac1> <>!l'!l'eS lOtar<y H> ,ts vsu~ 
place o1 delivery at sa,d ctest,nat,on. ,; on ,ts ,ov!e, otlurn ... ,~11 •o del•¥<:' to anotr.e, ::,.,,,,,., on 11,e mule to sa•d dethnil1•on 11 "' 
mutuaU.,- agreed. 8$ W l!llCII car,·,.i• of alto, an.,- ot sa,d i;-mr,<!<!y tWI!' 1111 ¢, any port,on ol sa;d «1~\e loO<es1mat>0<1 &l\d as !oeac~, 
pa,ly at any ,.,,,e rnte«lfft1t<:t n'I lll! or tn.,- ol sa":i propl!l'rtv. tn,i ese'v SIHv•CI! 10 be pet10,med r.e,eunder ~l\all t>e iubtnet !O all \fte 
ie,.,,s ""1.1 cond•tion,i, o! the umtorm Domest,c Stra,gfll a,11 of Lad,<1(1 tel !Qtih 11 t "' OH,c,ai Soutr.e,n. Wes1en• arn:l 1!!"10,s f,re,gh! 
Class•IIUll•O'lS m •tied on ihe date hereol, 11 th,s rs a ,a,1 Qt a rn,H.,d1er ~n•pmeN or 12) ,n 11'e appl+cat:>lt motor ('.:.'lt!otr 

clasSJlocation 011111111 ,t m,s ,s a motor ea-me, $1',pnient 
Sh•om~• htteby Clt'tolH!S that I><: rn fa.,,,1,a, w•l'l all !he \et1v,s l!'ld Cil<>d•l•O"s ol p-,e ta,Q 81!1 ol laJn,9. onCIJO•'lQ ll!O$Ci' on !he 

l>..C'< H>tv~ol. set lt><tn n lh~ eti,ssd,ca11on o• \;;r,11 wl!,,;,~ 9ov,:,rns !'HI 1flif'$f>C•1a!<on o! !<i,s sh,pll'enl a<Jd !tle s.a•d ie,ms ant1 
conQ,t,Qns .art Nlrat:,y a.gr,11ed 10 t,y 1r.e :stur,oe• a.,a acce.:il<H: f,:i, r,,.,,,sel! ;\/'IG n,s a~t,,;ins 

CONSJGNEO TO:© 
0 

Dvf?oNr Ct::1. 
C'f1/lMB£RS WORKS ' s 

T 

' N 
< 

' ' 0 
N 

'' FREON" BUl'-/JltYG J(-29 
Rou7£ 130 & PL..,INT sr. 
0~£PWATEf<..,N708023 

MATER1AL BEING SHIPPED, USED AEFRIGERANT ____ /....cZ.e-._ ____ ® 
TYPE OF CONTAINER, _____ C_V_L_I_A/_D_t::_R ______ @) 
NUMBER OF CONTAINERS, _______ _,8'=----------® 

5/l"i/'f! 
DATE:-------® 

@ztP © 
FREIGHT COLLECT-Send Freight Sills to: 

F.M,LS. FREIGHT 
P.O. BOX 6964 
W1LMINGTON, OE 19899 

Subiect to Sect«:in 1 cf (?t>d•t•<ir>~ 01 apphc~t+!e tl•II o! !a(l,ng, ,! ""~ 
sl!,pmen! ,~ to e,e de.,,<1,cd !o !hi! cons,9nee .. ,11\oul ,ecQ~•r.e on !ht 
cons,gno, !he cor,s,gno• sl\all 6•9" l~t> tollow•"g statement. 

The cMr,e• $ha11 not ma~e (.ltln,@rv o! th,s ~h pmenl w•lhou! payrneCJI 
o! •,e·ghl il"O ,Ja11 0111e, l,ia,-1~1 ""ll'',f't. 

.,,/erL '1-D~@ 
1S-gN1!W<i <:" Cc>nt,;;~e:,, 

11 ;,;hl)l,1¢16'>! \cl bf! pr1tcpa,,:J ,.,,\e 
Q< t.um,:, ""'• ·r;:; D>t P<ei;a,c • 

EMERGENCY CONTACT: 
FOR A CHEMICAL EMERGENCY 

Spill, Leak, Fire, Exposure. or Accident 

CONTACT DU PONT Day or Night By Calling: 
CHEMTREC (800) 424·9300 (Toll Free) 

Washington D.C. 483•7616 

OutSide: ConUne:ntal USA (202) 483-7616 

/,Z.00 17\1 GROSS PRODUCT WEIGHT:~-~~- LBS. ~ 

SHIPPING INFORMATION: 0 ft£Ff?IG£RAµT GAS"i Al.o.s-. 
( Cc,,vT,4/,1,1S OICHLOROOIFL UOR0/1ETl{,iA}£) 

/v'c:J,A/FLA,,t,1/4. ll/3LE G,15 
UN /078 

PLACARDS: Only required if gross product weight is 1000 LBS. or morn 

PLACARDS OFFERED _A._.J 1Dr.ve1 h'U all @ PLACAADED A t7';Chect... ii Yes) @ NAME Of PLACAflO.NO;VJ:LA ,J,iJ<AQJ./! k,45"@ 

SHIPPING WEIGHT: GROSS PRODUCT WEIGHT -------------=/,l~o=o~_ LBS® 

@_./_ 0 ACCETS • ~ LB EA -----~'=O~O~_,es@ 

------~/~3~0_0 __ ,es © 
lh<S •£ lo c,irttly mat thf above named ma!er,at,; a,e ompec1y UJ$$•!a1d, tlesc• be<l- p!lc~agect ma,~ed and lat:,e!ed and""' m p,c;o .. , cond,l!or, Jo, "a~1p01ti!'\,<;.~ dCCtrrd ~9 le• p.,,, ac=ic ca~I~ <<:gu!a<l,<;~t ,,1 l"t 
Oepartm.,,,1 of Transpo,rn1,o~ 

Shipper ____ A~B_c_c_o_. ------@ 
By _j ;;,r; c{ · /) o-12, @ ---~z;,-? 

><YZ T,R'Ocl<IJ.16- (0. 
A-gen 

9 
SEE REVERSE FORD 0.T. EMERGENCY RESPONSE PROCEDURE FOR REFRIGERANT GAS, ND.S. 



Exhibit 4. Shipping lnfonnation for Used Refrigerants 

TYPE 

Used MP-39 

Used MP-52 

Used R-124 

Used R-13 

Used R-13b1 

Used R-14 

Used R-23 

Used R-116 

Used R-503 

8 

SHIPPING INFORMATION 

Refrigerant Gas, N.O.S. 
(Contains Chlorodifluoromethane and Drlluoroethane) 
Nonflammable Gas 
UN 1078 

Refrigerant Gas, N.O.S. 
(Contains Chlorodifluoromethane and Difluoroethane) 
Nonflammable Gas 
UN 1078 

Refrigerant Gas. N.O.S. 
(Contains Ch!orotetrafluoroe!hane) 
Nonflammable Gas 
UN 1078 

Compressed Gas. N.O.S. 
(Contains Chlorotrifluoromethane) 
Nonflammable Gas 
UN 1956 

Compressed Gas. N.O.S. 
(Contains Bromotrifluoromethane) 
Nonflammable Gas 
UN 1956 

Compressed Gas, N.O.S. 
(Contains Tetrafiuoromethane) 
Nonflammable Gas 
UN 1956 

Compressed Gas. N.O.S. 
(Contains Trifluoromethane) 
Nonflammable Gas 
UN 1956 

Compressed Gas. N.O.S. 
(Contains Hexaf!uoroethane) 
Nonflammable Gas 
UN 1956 

Compressed Gas, N.O.S. 
(Contains Chlorotrifluoromethane and Tritluoromethane) 
Nonflammable Gas 
UN 1956 



Exhibit 6. Example of Completed Bii! of Lading for Ton Tanks 
USED REFRIGERANT 

STRAIGHT SILL OF LADING SHORT FORM - ORIGINAL - NOT NEGOTIABLE 

CARRIER NAMED BELOW, RECEIVED, subject to the classifrcations and lawfully filed tantts in ettect on the date of ttie issue of this Shipping Ordtu 

CARRIER, __ x~y_z_r._1?_v_c_1<._1N_'G_C_t>_. ___ @ 

FROM: 
AOc C<'· COMPANY _____________ @ 

ADDRESS __ 1._o._>tJ_O_R_i_v_:e:-:_"R __ R_D_. __ @ 

wtt..41tN6ro/V @sTATE CITY Oc 
UH! property duSC"tled r,e,o,,. ,,., Jr,p.,nml ~!ld orde,, ,;,-<.Ce(!!:,,:. ,;<,1ed vonl<!,~h ;,-,;1 co<>(H•t>" c•• C<l'11e<>Vi ot paci,,.,gi,,, 
""""""'"! market!_ cons,qned. ,rnd dest,ned a'i.,nd,cau,a bele>• wt>•rM $n,<1 tis' r,e, !I~<'., '.>'6 ca"'"' t.>e•rg w4('•S10txl lh,:,c,g',oul 
r,,,i; r.01>1riiC1 a~ meam<'lg ;my pe,~r,n m crnoo.a1,o" ,.., pcsses~,<ln ol t>le r,npf"•1y urwe, t~e r;,::,nlf~C!J ~g•e,H lo ~anyln ,,:; VMJ'.11 
pt~co,, o! dt••~e,y a, 'hl'd <;les1,r>at,an ,l on ,1,; rou!tt, nm.,,..,,,.., 10 deh<te• 1o ano1f'<t, u,,,,,., "" \tie ,:;.,le !o ,,.,q des1•na11an 'I,~ 
mviuany a,;if1><~C". as tu ""ch ca"'"' o! all n, ,10ny at 11,au:: P«JIHHly o""' ;,ll o, ,.,,.,. pot/,or, ol ,;a,d ,oule l<l tte~t,nat"m lsfld "1; to ea,::rs 
w,it al any !•mt mteres1ed m uH many of =IO property. !mil every s♦tv>ce lo t;,e fl&.-10,.,,,i,,:1 hereu!ldN v,all b,1 ,;ut11'f<:t !O ,,,. lhe 
lf!OftS "",; corn:l<hm1,; o11hl!I l)n,io,m Oomeshc St,a,gl'.lt $111 ol Ladmg t.a1 !ml~ jl / mO!i,c1al Sol!\~t'fn We.i,..,n .lr><:I "1''>\W! F,e,q>rt 
Clan•h:.:ah,:,11s ,n elft>el 0<1 rhe OMe here<;>L ,! 1n,s ,s a ,a,i o, 11 ra,l•wat11< }h1pm~~1 o, !111 m n-,., .apoh\:l!bte m<:>1or came, 
ciass,t-catH,n o, !ao!I ~ 11,,s ,s a t!'OIO< came• sh,pmer>I 

S,h,ppe, 11e,ebyCl1<l•!1es tNll l'.le ,s !am4,.,, w,1; all n,e terms and c,:iod,l><:,ns ol tf<i! sa,d Ehli o• L.ad><'\l ,iciud•<t<il !l>osa ,:,<t ti><" 
baci.. 1he,eol, ,.,,.1 IO<lh "l the ChHs,1 Cll(<O/l Of li!!•'l wll•e~ qo~etns IN! jr3flSpOr!aH,~ c' ;h,jl ,~-pm em "''"' !he ~a•d !f!llf'1\ ,l<td 
cond•l•ors ,are he•eOy ag,eed to by lt:i' st,,pp,:r and acu,pl<!rl !g, 1>,m;ell a,-,a /\,~ 3S~•\I' 

CONSIGNED TO:© 
D 

OV/'ONT Co 
C'fll'lMB£RS WORKS ' ' ' ' N 

' ' ' 0 
N 

,, F-REON" Bolt..l)f/VG 1<-2'1 
Rou7E 130 o- PL.A'/,// ST 
0~£PWAT£R.,Nf08023 

MATERIAL BEING SHlPPED, USED REFRIGERANT ___ 2_2 ______ ® 
TYPE oF coNTAINEA, ____ r_o_N __ T,~:A~N~K.~-----@ 
NUMBER OF CONTAINERS, ______ 2 ____________ @ 

5/1.tt / 'fl 
DATE: ______ @ 

@ZIP /Cf8o3 © 
FREIGHT COLLECT-Send Freight Sills to: 

F.M.tS. FREIGHT 
P.O. SOX 8964 
WiLMINGiON, OE 19899 

S,;!;l1ecl 1c Sec1,on 1 01 com,>1,,,, :,! ,9spphCable b•h ot lad><'>\j, >I ll'<<S 
sl>,pment >S \,;, be dehve<<!'<I lo l"f :1r,s,gne<! ,..,t11ov1 ,..-;;O'\lt5f! o~ Hie 
(:('.,~3,9n,;,, 11>1' e,;,111,,gr.o, ~111111 ~,,;. - ·~1; toHow•<>y S!a!emin•t 

Tt.e ;:;a,,,e, ~Mar~?! make de -~·, 01 tti,s ,..r,,pmEr,t ..,,thou! P"Y"""''" 
o! 1re,9rt M\CJ al' 01M~r lBW!ti! <"he·;+; 

'"''~lf-0~@ 
:S,ql\$-U•~ : C◊<l~•9ro,1 

EMERGENCY CONTACT: 
FOR A CHEMICAL EMERGENCY 

$pit!, Leak, Fire, Exposure, or Aee'ident 

CONT ACT DU PONT Day or Night By Calling 
CHEMTREC (800) 424~9300 (Toll Free) 

Wash!l'igton O.C. 483·7616 
Outside Continental USA (202} 483-7'616 

GROSS PRODUCT WEIGHT, ~s.~o~o=o~_ LllS. 0 

SHIPPING INFORMATION: 0 /?Erl?l/;£~A,VT GAS, N.o.s. 
(Co,,ur,11/,tl>" CHLOROOIFLVORo,Mt:li/,1,,VE) 

No»F-t..AA,,«ABLE &h-

U/V' 1078 
PLACARDS: Only reqmred if gross product weigh! is 1000 LBS. or more 

P\.ACAROS OFFERED -~A...;.J=--- (O·wer lnit,ai: © PLACARDED M (Chee\< If Yes) 
Alo Nl't. A /Ill l'f4 e , 1:: ,,,, A 

NAME OF PLACARD -·--- ' - 't?,."61$ 

SHIPPING WEIGHT: GROSS PRODUCT WE!GHf -----------~5~0~0~0_,as@ 
@_=::::___PALLETS" ___ LB EA _______________ -.. BS @ 

GPOSS SH1PPING W£1G,HT ---------~2~~o~o~o~ __ LBS ® 
Tt,,~ ,t lo ce,:,ly t11a: !ll ♦ ,11::o~e•!'!ar11d rr-a!!l''*<lla ,tre pc,;;pe,n; coau,hed. <tett"Ped, ,:,ac~"g~d. ,'fla,l<ed and :ijt,el,;,:t Jr>IJ are,,. pop-e, Cor>6•Hcr tor :rantp❖'1a'-on ae<::1:n:1,r; ,, the .,:;:,li,:u,e rtg!lla1,ow1 ot l~e 
Otpls<l">ent o1 r,ansp'lllalmr, 

10 

SEE REVERSE FOR O.O.T. EMERGENCY RESPONSE PROCEDURE FOR REFRIGERANT GAS, N.O.S. 



Exhibit 7. Example of Completed Bill of Lading for Drums 

USED REFRIGERANT 

STRAIGHT BILL OF LADING SHORT FORM - ORIGINAL - NOT NEGOTIABLE 

CARRIER NAMED 8£LOW, RECEIVED, $ubject tQ the classifications and lawfully filed tariffs in eHect on the date of the issue of this Shipping Order. 

CARR1ERc __ x_cyc_z_T._R_V_Cl<._'/_'N,_'G_C_o_. ___ @ 

FROM: 
AOc C<'· COMPANY ____________ @ 

l()t,O RIV.f:R' RD. @ ADDRESS ____________ C 

W/J./1,f/NGTON @STATE CITY DE 
me p<OiHtrty desc• tied be¼w ,,; ;,waienl gm::ct ord", e,e,;,p! a,; r.olel) 1u1nrnn1i; a'>tl c;,.,.,,,1«:-n 0' ,;ont<:>nts n! {ldi.~lJ;>'> 
unlit>,;,"""'· m3tll«d. con1,9ned.flnd desh~das ui(!,,;a!~ be!ow. •t-.a:h u,d c,tr,,e, (!he wo,Q,;,i«,er IJ<>•f>§um1eah1001r,,o,.,ghS<v! 
Ul!l; con1tae1 as m,un,ng anyot:t$Qn 01 .:o,P<)fllhOf\ ,n po~tt,;s,<'>n of lh¢ 1:»<>PNI\' under 1/>e com,act\ agrdet 1ota,,y lo •ls c,S,;,>' 
place qi <,1e1,~1ny a,\ sa,d !!le,ol<r>ilho". d Qr. <ts g,uie. 011><,rwm,r 10 dei,ver 10 ~no\l'lt• <::&f<1tr on !he r,::,ul-1! to !;µ!td d-c$t,n<1h(;ln ll ,11 
mo,tUlllUy agra«d. as to eacl'I CB'""'' cf all o, Eny nf ~•t! p•o1><!f!y-0ver aH or ar,y portcn ol sa": •-0ute 10 dMlmat,on afld a-s !,:, •MCl'I 
()&ftJ' at aw11'"'"" mte,ested mall o• ,.,yo! sa,d (HOPertv ti.al f!'fCr~ s..r~•ce rn trn performed 1>ere.,m1e, sl'la!! be suDieC! lo a,1 H•<t 
''""'' ar.t! carn:1<11(:ms o! tl'I(' Ur.•lorm ~est>c Stra,gl\! B,1: o! Larl.ng ,.,,11,;,rlh jl f •n Ofllc,a!, Sovtr.e,n, We,;!em anc m,no., f,e"J"1 
Cla<,~1,cs!,:;,n1, "' i!!T,ecl on lhP date l'lereol, rf ti> s ,s a ,ad m & rn"•water sh,pmenl, or ,21 "' \he apphca!>le mo10, C'1"'"'' 
class,t,,,11hor, Qf laf<II ,! tl'l,i ,s a motor 1;1,,,.e, 11h,pmer,1 

Sh,pper he<<tO;· cet!'lH?'> \hat h(i ,,. tam·•·.1• w,\h aH '"" 1,..,m~ ;,ml coml,tions of !trn sa<d 9·!! (JI tHrlm9 ,rx:iud,r.g lflose ,:,~ ;he 
bilt:~ ine,eo( sel lorttl ,,, 11'1e clatsd•<:111,00 ,:;,1 tar<n wruc,., 9t1v,i,,,.,s the 1,a,.,spo,t~w,a 011;,.,; sh,pmf'm. "'"d 11,., sa•d twms 2no 
eon41t1or1" Me .,,.,iH:iy a9,eed to t,y :he ,;ti,ppe, a"u 11c-cep1<t11 !or h,m~elf a'ls? h•i aMi19ns 

CONSIGNED TO:© 
0 

IJV/'ONT CtJ. 
C'lf/l.M/3ERS WORKS ' s , 

N 

' 1 

' 0 
• 

,, FREON" BVl'-/JING J(-29 
,Rou7£ 130 & Pt.,,/NJ" sr: 
£>£'EPWAT£R., Nf 08023 

MATERIAL BEING SH1PPED; USED REFRIGERANT ____ /_/ ______ ® 
TYPE oF coNTA1NER, ____ D_R_o_A __________ @ 

NUMBER OF CONTAINERS:------~-'--------------® 

SHIPPING INFORMATION: 0 

5/Pt/'lt 
DATE:-------@ 

© 
FREIGHT COLLECT-Send freight Sills lo: 

F,MJ.$. FREIGHT 
P.O. BOX 8964 
WU.M1NGTON, OE 19899 

.s~:,,e: • ·; Sec••o" 7 of co,,d,J.011~ ot a:; :ao>t t,,11 01 lad•ll>l ,! !!'>,$ 
~~•p,,.,s-• 1 lo oe dHll~N<tO !O lhe (:i)l"I~••··· ,,,,1nout ,;;co..,,,w (>II lhfl 
f'.,n• !"f' co,u,l)n◊< 11hd11 $•Qn \r.f •t : .. 119 ~Ulil"'""L 

;~,,,e, thail l'IO! "'4'!te Oth~t•vet •• ; ,.,,c,..er.1 w,!llth11 cavmt-n1 
' :,"; •• J,'l(: all Olh¢< 1a .. 1,,1 r.hilf,ll!S 

... /-~'1-0~ ® 
{S19••,,;i:u,'l! 01 Co·~;•;• 

1lcmtr9esa,,wo,o·i:;o .... , 
011.tam::;n••• ·Tot>t;·!>:;a,c· 

EMERGENCY CONTACT: 
FOR A CHEMICAL EMERGENCY 

Spill. Leak. Fire. Exposure. o, Accident 

COMTACT OU PONT Day or Night By Calling 
CHEMTREC (800) 424·9300 (Toll Free) 

Washington O.C. 483·1616 
Outside Continental USA (202)4-83·1616-

GROSS PRODUCT WE1GHT; .A z O 0 LBS. (D 

PLACARDS: Only required if g,oss product weight is 1000 LBS or more. ,<IC> T re£~ t) (RE 0 

PLACARDS OFFERED· ______ _ 

SHtPPING WEIGHT: GROSS PROD,..>CT W€tGH1 ® 
® ®--'- PALLE1S " / {J ()_ LO E' 

GROSS SHJPPi"lG WEIGHT ___________ 2_.3 __ 0_0 ___ L.8$ ® 
Th,u ,,; IO ,;;.,,py It.al v, .. aO!Wf'•<lamuci ma< .. r,als a,,. llrtlP<!<,y d~ss••ed <le SC ,t,.,(l pa,:1,s9e<'l "'Vitl;(l ~no ,:,t,elPd ~rn:: J,p ~ P'C>j]P' ::•,>,_je1'(" • •• (1"'1'lSPC1<\a1<on dCCCfdmg;,, p-.; '"" ,,c<,:;•~ re9v\,1,pr,s ol lhll 
Oepa,tmenl c,1 1,.11,npo•lal•o" 

T/?U Cl</ ,.VO- CO XYZ 

P&( A£ J,rH.M ------------
Agent 

11 
SEE REVERSE FOR 0.0.T. EMERGENCY RESPONSE PROCEDURE FOR REFR1GERANT GAS, N.O.S. 



0-330161 

SUVA 
Alll;RNA.TIVE~ 

The information contained herein is based on techni­
cal data and tests which we believe to be reliable and 
is intended tor use by persons having technical skill, 
at their own discretion and risk. Since conditions of 
use are outside of Du Pont's control, we can assume 
no liability for results obtained or damages incurred 
through the application of the data presented. 

Ou Pont Fluorochemlcals 
Customer Service Center, B· 15305 

Wilmington, OE 19898 
800-441-9442 
302-774-2099 



P. 3. 
FPOH AUTO NECHRHICAL TEST 

-V-OLVO 

RETROFITTING FOR CUSTOMER SATISFACTION 

Presented at the SAE-congress in Detroit, March 1 1993 

by 

ABSTRACT 

Per Heru:iksson Hans Fernqvist 
,..,; i.-. ... -. ..... :,.,.. ..... .:.'::7~• c--~L r1i:::i,_;u ·.ct;!!::H: .waooratory 

?roduct&Process Engineering 
Volvo Car Corp. Gothenburg SWeden 

ph (46)-31-591736 
fax(46)-31-595220 

ph (46)-Jl-594146 
fax{46)-31-596300 

Due to legislation, tl1e CFC:s will soon be out of production. 
one of the CFC:s (Rl2) are cornmonly used in the automotive 
A/c-systems. For new cars, all manufacturers have now or are 
in the process of changing the refrigerant to RlJ4a. 

For service of older cars, the AC-system has to be retrofitted 
to an alternative refrigerant. Here, the preferrable choice 
is Rl34a, which is also Volvos decision. 

However, Rl34a needs a new lubricant, since it is not miscible 
with mineral oil. Out of the two alternatives PAG oil or ester 
oil, Volvo has decided to choose ester oil. There are two impor­
tant reasons for this chaise. We have not, nor do we expect to 
get, satisfying durability/reliability in our Rl2 wobble-plate 
compres~ors if using PAG-oils. The other reason is material 
compatibility with ECO (epichlorohydrine). This rubber material 
swells heavily in PAG, and finally dissolves. 

One objective has been to prove that residual amounts of Rl2 
mimc,rr,l nil, do"" not affoot durability 1>[Le,1. LeLcut'.lt, nor 
that it affects AC-perfot711ance too much. By performing va,:-ious 
tests at Volvo, we hava proven we have solved these problems, 
without having to cl~a~-flush the AC-system. 

The Volvo decision is thererore to choose RlJ4a as retrofit 
refrigerant, ester oil as lubricant and that we will not have 
clean-flushing in our r-etrofit procedure/instructions. At the 
end, this will t:\ean "l very ine>.-pc!nsive, but yet reliable 
retrofit to the Volvo ,;ustomer. 

Depending on different models and age, the Volvo retro-},its 
will be avaliable at different times during 1993, and we will 
have the first kits available to this coming AC-season. 



930292 

Experience of Retrofitting Automotive 
Air-Conditioning from CFC12 to HFC134a 

ABSTRACT 

A metl10() of ri.~,m-lii1i11~_ m,tunHJlivl.'. 
alr•condlllon!ug system, fnim CF{' I 2 ,., l·IFC I ~4.1 lws 
been developed. 

This method nnty require$ the uhl! oJ' con vt:n{irnml 
refrigemnt recovery ~nd rccydc 111:it:him::-. 11ml vfh:r~ n 

cost effec1ivc method of n:llufiuio~ t, rnog~ nr 
au10111otive alr-con(lilioning sy,!cms 1<, I ll'C U4:1. 

INTRODUCTION 

lh\Ltl recently mauy vcl1id~ 1uam1f,1L"lurc1'$ fillowcif 
little interest ln retrofitting auto1m1tive aif .. i_:tlmlitinning 
systems. TI1is. was ln cmurnst H1 rmmy imlu:-.lfittl 
concerns, who lmve hc:t"H 1.:m1) i11g 1lu! trials on 
retrofi!!lng from R12 to Rl'.\4;, l'<>r" uumncr or ycnrs. 
Cnstrol first became involved in ligltt industri:11 n.:tronis 
in Scrtemher !990 [Ref I J. I lowcl'cr. hy .!:mu:u·y 1990 
two Rl2 ,wtomotive air~contfilhtifug sy:,;1,!111s \\'\:l~ 
running on R 1 ~4a using first gcnt•J-;Hmn Pol >•alkalym.' 
(Hycot (PAG) lubricru\ls. Th...:st' PA( I luhrkimt., were 
dlsconthmed in initl 1990 in favour of th1,.• ninn,.• rnhu:-.1 
polyot ester based prt><lucis. 

LUBRICANT SPBCll"lCAT!ON FOR !ll'TROFIT!'IN(1 

The visco~ity gm,de m~ctt for :m:omolivt! n:tronuin~. 
aod Initial fill of e<.m1prcm,rs, i, n fully rnrmulmctl 
polyol cstet based lubricant. kcm;Hic SW HlO a11d is one 
of a rru,ge rmm ISO I() to !SO 350. All nr thc,c 
products t-tre. formuh\it'd usin~ ;: low !rl':tt ;r,;J1lc,s 
nddilivc pnckflge .. Au(onmfivu :-1i1-cu11ilitinnil!f tfc-ma11ds 
good lubriCtdttlre(rigernm mlsdhtllty ch:1n1ctc1 L'itic~ 

A. M. Smith, M. C. Beggs, Rnd B. D. Greif 
Castro! ln!ernalione 

courkd wlU1 good th('rm:ll :-md hydrnlytic st:\b-ility, ln 
addition to good luhricating properties in the nbscnc-,e of 
clllorinc• from the R 12. Elaslc»nct compatlhility is also 
;-Hl iOipt'H'HlHl i~su<:, 

MISCIBILITY • Go<ld miscibility charneleristics 
:t1"C' necesiary rnr !\ulomotive apfllicntions to ensure that 
u,c !ubric<ull i< rapitJ!y 1110,1tsd around th<! refrigeration 
circuii. kematic S\l/100 has a similar miscibilily 
""·lrn.11tctcdstic Wilh RD4H to 1..hat of mineral oil am.I R12. 
'l'hereforc it CM he exrecte<l Ll1al conventional RI 2 
systems wo-u1d functi<.11\ correctty on R 134a tmd Jcemmic 
SWIOO. MMy l'AG lubric:int~ hnve significantly 
different mlsclhility Ch!U'8clerlstics which may affecl 
tuhrkmH tf'an'\fH)rl n.rouml the refri_gl!rntion circuit. 

T.alm:..L 

UC:S'I"' LCS'I'" 

kl:'.matic >IOO'C <-50'C 
.SW100l('.FCl2 

kcrn:1tic > !Oll"C -JJ"(_'• 

~WIOOIRB4" 
, ·--

Typicnl Mineml :> 10D'C -24'CII 
()il/R 12 

"'Upper Critical Solu1io11 Tempern1ure 
"' L,,wer Crltk:11 Soluti,,n Tempern1u<e • lM tempernture 
m which u,c luorica11t begin, tn scpar~te rrom me 
n.•t'rlgerant 

• J/11.< w1/,w ocrnrs m /J% lcema,fc SW JOO in RI.WI/ 
(H'/1\t), 

JI This is rltt' Flt•l' /Joi,1t as /,1 AN.\"16R~l98J_ 
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rROM AUTO MEChANJtAL TEST 

Th~ values: giv\'.n nhovc for U('ST tntli.;;HC tha\ lJH.~ 

r~frigcnwl/lubricmlt mi.xtui-c rc-1tt:um, a uuc ph;lsc 
mixture up to at least 100°C which rcprc,;cm; the highest 
iempemrnres coum11mly found ln nutnmo1ivc 
~lr-condldonlng ~ysrcm,, 

Any rnin~rn1 oil co111amimHit)U i,t !hi.! c,ai;r 

luhricam tends to incre.1sc u,c LC~T. Thl'rcfore it is 
desireable for u,e neat ester to hnvc n Inv: I.C!-;T which 
Ulen AJ1()W~ it to lo1trMe :"\ I:1..rgc aUH)l!IH vf millt'=t-HI oit 
cormuntnation In retrofit npplicmil>ns, The formation of 
lloc in mineral l>il when mixed will> Rl2 t< a n:sul! or 
tl\c wnH!,' comr,oncntfl <ltflf\r\int out nf 1hc miucrul nil. 

The fonnadon of noc iH a wofking ~y~tl'ftl woulU tt·nU In 
reduce lubtic:uu now around lhc sy'-;tl'm, 

At 20% mineral oil iu kt:nu1t/1.'. S\V tOO a twn 
['lt.'lse m[xrnr~ occur~ If mh:.t:'tl in 1hc t;nin two p:ws 
fU34,\ to one part lubm:.aHt. At Li.'rn '(' thi, mo:.tnrc 
consists of 95% henvy pha,t.!. Tbh: ph:-1..,1.· l'l\llt:1in:-: 'J7'f~, 

()fall the Rt :\4:i, 9Q% nf ~ii tht! Jct."m:;lic -"\\' :1raf J:'io/.·, {lf 

i\H lhe minernl oil pre":-t'lll iH the; ,:,,11..·111. T!:i" would 
tn~:rn that at 1-.e.ro "C up tn 7.::41 mil1t.•rnl oll wllt rem:tln 
mlsdhle in liquid Rl34a. /\11)' itdditional mineral oil 
would tend to floal on the liquid ... 11rfac<..·. ht11.\.'L'Vl'.!' gh·en 
Ille turbulence present in a r,·al applirnlii'II tl1b would 
not haJ}pen. The t'i\h\¢(,1!1 1)il v.-(,u\d ht! ,·ru·rlc-c.J ~u·ounc.1 the 

system unaffected by till' R 134:i. 

1'f!ERMAL STAtllLIT\' - T!,c !hcrm;,I st:,hili!y 
of tho lubriC~J1t/refl'igt~l'<t11l mix1ur is p::u1kuhu-ly 
itnport.i<tnt ln an nulomfitJvc air•ct1nt11tionin~ ;-.ystt:1n <luc 
to Ule elev:,ted tcmpt!~lurc~ lhat Uic :-ys1c-1n c1)11'f'('llt'Utt 
are exposed to, Gemm\lly the refri~i..~rntiou circuit witl 
be manuf~cwrcd from a vnricty of mmcriols including 
copper, steel nnd ahnninlum. Om: n/ the mr1io l.'.t)l\l"t:l't\~ 

with retrofitting was 10 pnwtnt c-opp:r phtti11g onto ,wet 
components. This has htcn prcvenlt'd hy !he atl,Hti!ln or 
aO<Htivcs designed to pai-:~iv:w~ Hli.' <·oppcT :-url:tt.·1.•s in 
the system. 

A typiont oti\bllit;, lr.:!.1'.I. 1ho A~URA!t fJ7 111u1hml. 

cnn be used Lo a,s.:-s, 1hc s\ahility ,if the 
1uuni.::a1tVl~l!l¢C:fi!tn JIIIJlHl!C, t 111, 1:.:-..1 1, \.'<IJl\0,.:(1 \1111 ,,1 

17.54C for 14 day:;; in U1t.~ p1'¢~cmx.' ef rn1.·w1 n1upo1h to 
stmu1ntc tbe workins, environment. S<..'c Tnhle 2 for 
result~. 

ToMLJ 
R~ftt~e CoppN' 5,;t.,~•l Almuh1lt1m 

ruut 

!ttll'H.itJC Rt2 flris.h• 01·1~1,1 Ck:in 

SWIOU 

lctmnU-e kJ'.Ua Ot"iihi Ori~ ll Cl.'M, 

SWIOO 

SW100 + RIHA Uri!1,hl brir 11 C!c'J-ll 

.l0% SGS 

F'. 5 
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·n,e ci~,u• aod t>richl imncanm~e or all u,c mc1nl 
coupons in<lic:ue-" thm th~.rc is no chemical 1·caction 
nccu1Yi11g bciw,'t'n tl1e luhricmu/refrigemm mixture nnd 
the mt~t:1l ct1u1x,n::;. 

IIYDJWI.YTIC STAlllLITY - Hydroly1ic sUlbi!ity 
refers to the luhric~m/re(rigcrru1t mixture's tolemnce 10 

molstUre contrur1i11nti<111 when subjected to high 
1empem1ure,. If a product i, not hydn:>lytically stable 
1.~hemk·,11 rt.'t\ction~ may l,ccur that would be hn.rmful to 
.,y,:,.lc11t '-1.11u1,,11:t"11b. 

The A'> liRA E l/7 ICSI proce<Jure was modi lied, by 
t.lL'-1ihcr~tt.~ly iutrn<lueinn rnolsture into tho tube:$ tt') 

pruvidc nn i11dka1ion of hydmlytic stability, The results 
or thtst t~:tl~ ftfl.~ givt!'n in Tahle J heJow. 

Table 1 

t.11hrku1H U"fdl,;('I' Wnlt'·I' Lopper Sit-~t A.lumtnl 

ont (ppm) •m 

1N•II\Utl(' lffl'.' )(IQ 8rit:t!U Briahl C!un 
SWIIJO 11➔~-
lc,•mutk If!'(' 1.000 8rlih1 c;npper Cle-an 

SWJHO D4;"t P1a:1ing 
(50%) 

-
Htt,;-t< !!R' )I)() OtiwJ1t ("'.(\pfll;!f Cloan 

~(-1,11.'k (M 134~ Plitil'iS: 
m1dillvn) (75%) 

let•1tt11Ue ('FCl2 )00 BricJ11 Oright Clean 
~\\'JOO 

The 11hove resul1s ,how that lhe fully fonnulawd 
tcc10nuc SW H)(J will mlerate 300ppm moisture 
c·(mtwninatiun will! both HFC\34a a11d C'J°C12. Tile 
cffec(i YCIICS~ ()(' u,c hydnilytlc s1ahlllser Is Indicated by 
rnmpari~tm of :he peifonnnuc.c or 01c ba.~e stock only 
figure or 7."i% 1.•oppe-r plating. and the hrighl ttp(leHrallt::t! 

nt 1111, ,rct! m1111nn w111rn 1e~tc1! wiu, lccmalic SWIOO, 

·'··• .. JJ:,: ...... t LJ •. t ,..,;sJ llJ lhm.11u11Ullt.O t.ho 

t'(i'ct~llvcnes~ n( tile hy1Jrolytic :;mbitbcr was. 1..he Turbine 
Oxit!mion :'-1alllli1y Test (TOSTl as in DIN 51587, This 
te~l h: very !-.evi:re for a rcfrigcmtion luhrlca.nt s.int;(' ll 

was tlcstgned tu nsse~s the oxklat!vc. st.ability of steam 
turhinc luhrici\!lt~. A 16% water/oit emuh;i<.m was heated 
m 1JS'C ;u,d hubhk-d with <>x ygcn at the rnte uf 50 
cc/minute. After 500 Murs the nci(1ity wa.s measured al 
LK5mg KO!i/£m for the lcemntic SWIOO pro<Jucc This 
c,llnpru·cu wiu1 H result of 160mg KOli/g obtrune.d for 
the polyol l:'stt•.1 iiasc stm.:k. The acidity uf U1e blended 
prrnJuc\ when llCW i, 0. l~mg KOH/g, 

UlClRICATINO l'ROPERTIF.S OF lCEM/\TIC 
S\V l O() • P<·q;:..ihu' 1ueaiJwU:s (',)f asses!)ment of anti weru-
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performance of refrigeration luhricants ;m: the 1Hndlfkd 
ASTM 02670-88 ru,d D3Z3:l·X6 11mccd11rc', u,ing lh,•. 
Fnlex Pi11 nnd Vee Dlock m:id:ii1<'. Mtl(lilkmion, 
include n device to buhb1t rnfrig1;nuH gw, through the 
te.~t luhricsmt before and during 1~~st, nnd selcctiou ol 
!ond 10 suit npplkntion. Tnhlc 4 shows the s1cclls1c,'I 
wcru- and $dzure lC$l re1.ulls l',1r ti ,ypkat tnim:ral 
oil/R12 nnd lce.mntic SWl(.lO wi1h Rl2 :,nd RIJ4:,. 
Resoles nre nlso given wiflnrnl tcl'rlgem111 for hoth 
luhricnnts. 

'l{r[,fr 4 

\Vt>ut<{m~) i St-l1;,u·1• f .,i.ul 

ts: mlnnfo-i@ 
I 

(Chi.) I 
400Jhs I t.h•thttfl II 

Miner:.! Oil Onty S(iWl'I.". 01!t~11r;1; 1,n 
btr,'f.: 1 ~ 

llliJIUh•.~ 

Mine.al C Hl Nus: (J.;: 1~n 

kll .. ·-
!C.-Ctt\nlic SW 100 <i.$ i:(O 

1.'nty 

lc~t'\l,'tti< SW I 00 10.2 1.1.~0 

Plm·Rl2 -
lcet11Mic SW JOO 24.8 ~ 
PIWI ftl l4c _\"7S"O 

The result presented in 't'ahlc 4 ~hnw thai 1hi: mutt:ral oil 
nlone h• a relndvc1y f'lt'H'lr luhricat1i. hut th;.~ i111:111ston nr 
Rl2 improves the siuu11i11n. Tl,c h:cma1k ~W 100 
however is a rcfatlvely ~t\\>d lu,1ricm11 alone :md ii, 
perfonnance is compmmiscll by the inclu,iun ot' RI J4a. 
The fact t!lnt Ille ~izurc 1,wl inerca,e, tor lcem:11k SW 
100 when ntix.ed with Jl:134a 1, p.rnhahfy <1uc to l:1 

ct.1mbirrntion <)f fnctor:,, including lhl'.' n;\1m.:linn in 
viscosity .and lhe incrcnscd C<)nli:l!,t c-lfcc1 :it:hkv1.}d hy 
bubbling R 1'.\4n through the, test h:,th. 

ELASTOMER COMl'Sl'IOILlTY h>r 
automotive nir-c<.)Hdilioning SY'ilCHi:-. t.:la.:.1rn1n.:r 
comp1\tibilily is particularly imj'{\ftt1nt dut~ w the 
pres:~nce of flexible hru:es, slml1 :,;t:nts mid ().rln~ :,.cal~. 
Mnuy compntibiB1y tcsh h~1Vl~ li....'\:11 tnnd11ct .. •d u5.ing 
elastomer sronrtc., tupp1icd hy vMtou,- comJH1t1cnt 
m:uiufncturers. These tests have shown lccnrntk RV-/ 
100 and Rl34n m he com~atih'c with l·IN!ll(. NClf{. 
Neopren~ and Nylon. Viton :ind SUI< h,:1v~ hecn shown 
to be unsuitable for use with lccmalit SW lilt) :mcl 
Rl';\4:l, In 1he. couti;(~ t'tf 1he~1: t..·ompatahili!y 1t,.·.sL, it 
became nppa.rnnt th::1:t wilhin rencd.: cl:1sinrncr ~n1orinl!,:-­
significant vrui:\tion o<.x:urs hcl ween sup1,1ier:-.. It is 
therefore C$Sentinl {hat e:1t'l1 ~nurcc- of cl~l'.;tomrr is tCstc:! 
witll the 1ubrlcanllfcfri~cr.111t mix1111·c hl cn,;;tm.! 

compntability. 

3.1:::.1~93 

ADVANTAGES 01' !CF.MATIC SW 
POLY ·ALK YLl.:Nl' liL YCUL.'I 

()VER 

MYGIWSCOPICffY • Icemnlic SW has n moisture 
sarnralion value tlf l 100ppm compared wltli In excess of 
l 0.lMXl PJ)lll ror many I' AG pm(IUCIS. From Ulii point of 
view kcmmt(.: $W is mud1 inore user friendly. since the 
tioly hnmlling prccau1ious nc~essnry to nvoid cxc.enivc 
m<>isltlrc coum.mirtalion !lft those 11onnally MSoCiatcd 
w1U1 cummt goml practic.r:. M,.,)!Jerate levels or mol$.lure 
co11truniuatlo11, ur to ll!OUIH! 600 prm, can 00 tolcnucd In 
a w~)rking system dull to the action of the i\dditivc 
r~1cka~e which lnclu(Jes a hydrutytk st.tthiHsttr. 

CFC COMPATIBILITY. Icematlc SW is 
ct,mpaiiblc wiU1 bOU) CFCl2 and l·ll'Cl34a. 'fhls in~ans 
thM ii is an itk,al retrofit luhricmll especially considering 
levels or JOO 10 400 ppm rc~iuual chlorine nrc common 
in ret/ofiucd automotive air~conditioning sys.le.ms. 
PAG's arc not tolerant to ~uch le.vets or t:hlorine. 
mcr2I Rcc~mlv 11t:vcloned hi~hly ,Mdifted PAG's i.h~\ 

~.fl'" 1110rc lo!cnun nre vet)' ex.pensive. 

MISCIBILITY WITH MINERAL OILS· lccmatic 
SW is mi!-dhlc with miuern1 oil over the entire ran;~ 
from zero to 100% mineral oil (in lccmatic SW IOO), 
wherta, mauy f'A(~·s exhlbi! tittle or no 1t1i<Cl!>ility wil.h 
mi11cn1I nits. 

FIELD TRIAL bXPERl!,NCI: 

Aummoti"c air-conOitioning sy~1cins were first 
used by Cnstrnl Tcclmology Cc11ire with R 134• in 
January I 'J90. Three <'Ort1pru1y owned vehicles were 
littetl with artcr mtt.rkct :tir-conditioning unltS whkh 
wcrt spccH1eally chosen to include three different 
rnmI,rcssor types. muncly Sanden SP ~08. Diesel Kiki 
DKS (York) mid Seiko Seiki $$170. All used <llut<lan.l 
'off th\! ~heir· R 12 comfiOnL·ub-.. 

Tim lulJricnnts use\! were first gcner:1tlo11 l' AG', 
whiCJ\ Wt~re mlt chhwtnc toh:rauc The trials were 
d~sigm:d tn d~monl\t.nue, what mauy lielhwcd to bt 
imprnc,ihlc in l'J91.l Iller lJ, Uint a conve111ional R l1 
svs1cm could b<.' 01ieratcd salisfacwrlly on IU34x. No 
11itcmpl wa«i 1m1dc tu 111ca:su1e ~ysletn pcrfonnancc otl1cr 
than subjectively by I.he lndlvldunl drivers. 

The sy~te:111~ pcrrt1mtcd as expected when m:w and 
only time woulJ teH if lhis situatlon comtnu~U. 
U11forHm.iHC-ly one vchlc1c survived uufy 011c- week. Thi~ 
wa~ H Font tlnurndi\ nued with thi: York Diesd Kiki 
,y,tcm. whi,:;11 wa, crushed by ~ large tree !'alliu~ 011 U1e 
vchklc dUl'ing U)C $(Orms {l\'C( Soulllcm F.ugltmd Ult 25th 
fanuary PJ<Jrn Fortunately bnth 01.her vehicles w<:rc 
u11tJ:um1ged. 
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FPOH AUTO HECHAIIICAL TEST 

The only problem cx1wricuecd 1,i1h the Rowr X2U 
(Sei~o Seiki SS 170 cmnprc;sm) was due IO 

' under-<:ondonsing when stationary. Thi~ pmhlt':.tn w:u; 
due to au underslzc condenser twin£ fitc<x1 du<' Ie1 lack or 
space, From r;re.vious experience even R 12 systl'ms 
suffered fl\lm tllis problem. 

The compressor shaft seat failcJ after four momhs 
operation (176 c,>mpress<>r running hour,). The 
opportunity was U!ken to strip Uli; com1,rcssor :mtl 
inspect ror wear. Tho crnnpom.-nt, showed weru­
eonsistent with nonnal orx!mIio11 and tlic tcs:t wa, 
re-started wi«t a new comprc;snr of the smttc type. n,c 
failed O•ring hrul swo!Jcn ro such a degree Ulm ii hnd 
been extruded 1;,etween Ulc shafl ~ml ,J,c seal hnu,ing 
leading m eventual trulurc, The 0-l'i,tS mlltcrial wa, 
tUcullhcU m, litlttg slmlJar w Vnon A ;ImI me .swCUmg 
wns mtrihulcd to the incompatihitity la:iwc;.:n Vimn :in!! 
Rl34a. This vehicle w;Is cw11Iually rc,•ritlcu willI the 
se..cond ge,nerntion ester ba:-cd luhrit:.wl. ircm:\li~ SW. 
After a total of 710 hours 01,crnlinu {'17.ilOO km), half on 
PAO a11d hat( on lccmntlc SW . Ille co,npr.,s«H' rnivctl 
to be in excellent condition wiih \t·t;;u· and Jac:qucr 
depMlts consistaut wilJ111onnat opcrmln:1. 

The third vehicle wns " Vauxh~ll C'arlwn using a 
Sanden SD508. TI1is vehicle '"" rcIr<1!it1etl to lc'<!matk 
S\VJOO filter 360 t."Ot-npre%nr nmni11g lH1111•:,; {7~Jn)(l km} 
rn1 PAG and wm continue ICl-ting ltw ;1 frnh~r two yea~. 

DEVEI..OPMENT Ol' TH!i !H/l'RO-FIT l'R( KT:llllRE 

ReLrofiUitlg to Rl:l4a wa:-,; nm ,eriou}:l>• considered 
by u,e automotive imlu,try Ulllll welt into l')'!I. [Rcr 4] 
Castro! hrul carried t)ut n m11nher or li~ht indumial 
ft".l!'l"lrilh: in hdt~ 1900 und C:{rl)• l!.W 1 j Rt,f I}. Tht•f,C 
systems were typic,illy beer cellar crn,lir:g and l>ul~ milk 
refrigeratiuu sy,tems, The rroce<lure used ,·cq11iretl 
rupcate<.1 oil changes (!l111llc$) or 11tc lcentalie SW whilst 
running <)n R 12 to removf..' the hulk \lf the mim:rnl nil 
from 01c system. Thls r,m,.\i;,,;:,.. WH\ c.'karty not 
accept.'\bte ror automotive 1"ctrofil~. hearing in mint.I the 

Ul
;,nv n:il/llnne n.f u,,hlri,..~• lit,,,J,, 1" ,,,1,..,,,.., ••·d•· .. !l,, .. , .• ;,,, 
e UCX.l IVC tu tell yc;Jf!S, 

The Ors! vehicle retrol11s were catr,c,I 0111 \lll a hroJtd 
cro~s-section of sysLr:m types in many worl<lwldc 
locations. Tht method usc.d 10 C(ll\\ll~l°I the systems wa!­
generaUy bas~d uu comJlf'C»or remnv;1I i'u!lnwc,I hy 
flushing Uie systern wiU1 liquid R t1. Thi, pmcc,, rc,11II, 
in very low levels ot' rc,idnal wim·r:d oil in 11\c 
converted system, but is lime ,·on:-umiug A1H)(hcr 
method used followed lhe i,rocetlun: of n:.:pc.•nted oH 
chtlltges whilst opcrnling l'tl R 12. lfowcvcr. tit is mcthotl 
required the cotnpressor 10 he rcn1ovc1l from the vehlck 
lhree or fuur rimes lo drnlu rutt1 re-l11I with luhricmn 
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RCddcntally discharging R 12 to llte nm10$phere u1is 
me\l111d was nls<l very time consuming. 

ht en.-ty ! 992 a retn•fit was carried out will>out 
removing the comprc~:.:or. nr any other component from 
the vehicle system. This proct'~S irwolved using a 
convcmlonal recovrry-recycle rig LO remove the Rl2 
l'mrn n ('reviously w;u-mcd system. The Rct of recovering 
the R12 quickly fr<.>m a hot system results in a portion (If 

tlte mineral oil heiug remowd from Uie system. The 
syslt'm wns \.ll<:n rechnrgetl will\ the recycled R ! 2 ru,d 
operated ng,,in fur a short period. Tile R 12 was again 
recoverotl Httd rccydctl by the recovery mncti!nc. Al the 
end of each rccnvcry cycle the mincrnl oil wru; dmined 
fro11\ the ret.~ovcry machin~ :1nO saveu. The above 
pn,><;~,Jur~ wn, rcoe111r.rl, wi!h IM 1wrrnrinn nf nmnlnn 
the sy,1cm, nnother twn or throo times until most of lhe 
mineral (\H tu,d been rccovcrtd. ·n1e cffectivenes$ of 
lhis procedure in recovering tnhtcrnl oil depends largely 
on tfo.:- system coufigura:ion and on the recovery 
11md1inc U~t'd. 

/\ full charge M lcemniic SW HJO wns then drawn 
11110 Uic t)·Slcm U1mugh the LP port by applying a slight 
vm:uum to ,he I!? pnrL After Rflplying a vacuum u,c 
~)'Stem was charscd will, R 134a using n chill'ge weight of 
90~, of lhnt telYHntt1cnd~d for R 12. 

In ex<:cs~ of 50 vehicle;; have. now been reltofittc<l 
u"ing une: of the nhove mcmioned procedures. All have 
been in oper:Hinu throughout 1992 .llnd 110 failure hru. 
,,,;cured. de,pitc mincrnl oil levels or 25% in kematlc 
~w being measu,-cd. Many drivers actually report an 
improvcm~nt iu system performance whiJ~t (.lll o~n 
mad,. l'e1form~nce m idle is rmor c11mp,tred with R 12. 
fHl!\!iihly du.: to the lin,it.-:.d Ahil~t, '(1f th~ 'R 121 1..um.h;;u~~• 

to conde11se u,e R 134a, which ha.~ a higher latent heJit 
than IU2. 

CASTRO!. AUTOMOTIVE RE11H)FIT PROCEDURE 

The progrmn of work described above has led to 
,1,. .. 1. ••• s1L•-··· ••" .;· ., '""' • • • ,,. ,... 

i'mcedurc wlli<.:h is the :,hs:olutc minimum of ,vork 
l'l'quired ttl rctn>l1t nn existing Rl2 system to R134a. 
Many manufacturers Hn<l operators may wii;h to incre.1se 
uu, level ol mineral oil recovery by carrying out further 
work. but U1e method n~ det1tilc.t1 in nttnclunent l and 
figure l Ila< hecu shown t<l perform sntisfactorily. 

CONCLUSION~ 

The auwrnotivc indu~try has now ~utrtcd to give 
xerious Ihough1 10 re1rotitting. Estimates of t.he total 
number of vehicle~ likely to require rerrotitting vary 
widdy t>ut it will ccn;,inly be many tens of mllions 
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Rte unlikely to be suitnhlc for ust· a-. t'Ch'ofi1 luhl'kiml•L 
This nspect should h(' <.'011'!'.ith.•r<--·t.l by vehicle 
rnanu(acturcrs since h will inl·rea:-t" the uumher of nir 

,ondl!loncr. lutlrlCRllt~ Umt mu~I he hdd in ,10.:k. Thi, in 
tun1 will lead to errors: io luhtic:rnr sckt.:1hrn during 
service witl1 con,cque111 costly sy,1,,i~ failures. 

Although other pmti~$ lrnv~ prnposcd hit,:hfy 
mu<lifled PAG's. for both inilinl fill nnd retrofit, c·n~trot 
consider Utat Ou! Icematic S\V 1·rtng_t.· or luhrkanl/\ llfl'ur 
tl1e best option nt lower to.st 10 the. :1~11umo1lve indu..;try. 
The Castrot retrofit procedure h-a:- hce11 dcvclopcd on the 
assumption thnt the irnfustry m.•Nf.: a nt~t Rnd c,),..t 
effective method to retrofit vehicle ~y . .:1cm,. 
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~ROM AUTO 11ECHAHICAL TEST 

6 

ATTACHMEN fl 
CASTROL AUTOMOTIVE Allt-CI lND!TIONIN1; 

' lmTROFIT l'W lCEllllHE 

Appl!catlon: The C:1:-.trol retrofit proccllun.· b 
designed to ettnhlc an ,m1mno1ivt\ 
nir-comlitio11ing ,y!-lcm to \)t' 

couvcn,•,I frmn ll 1 '.! 10 R 1'!4ll in 
Ule tnininn11n time. Tht~ cn:-:1 is 
nlso k~pl tv a m itdnrnm hy the 
u!'>t: t.11' cnnvrn1io11al rcfrigcr:inl 
hnndliu~ 0quiJ)ll\\.'!H. Thi:. 
pro~~tfun· ~hool<.l only he carried 
out by lrninn.l rcf'rigcrntion 1'Htcrs 
fol1owi11g normal safely 
f)~~f1utitJU;>.. 

Note: 

L 

2. 

3. 

Any cimvc11tionaf R l '2 
uir•<.'.OH(lltloning sy,11,.•m m:1y he: 
\,;OUVCH('d u,;ing this pmccthlfl' 

pro\'idcd ih1.: :-hart ~l'.-:-1! 1n.11crial h 
eomp.'ltihle with RI J4,t. 

Opernh: 1.:11ginc tmt! :1ir~ct,11di1ioning 111 "''ai1n up 
:mi.I check lhm the sy,.:tt'lll 1, n1n1.·tioni11t, 
Ct"'lrre.;tly. 

Cunm:ct R 12 recnvt..'Q' rig to vchi<.'h..~ :md 
recover R12 from sy:-:1~m a;,; quktly :1.'- possihlc. 
This prut1.:ss rcsuh:: in srn:11.) minef;it oil hcin~. 
Ctu"ricd out of the systl!m t1lhl iutn tilt: rrt'.t1vC1'}' 
rig. Sepatme this oil from !Ile gas. saving the 
oil in Rn cmr1tY container 10 cnahfc :u1 cstlmat1.~ 
to be made of the nu,.( vnhmw nf oil n:<:m'l'ft'tl. 

Rc: .. chargc d1e \'Chil'lt: ~Y<'l~m with tilt~ 

recovered R 12. orn:nnc lhl' systi.:-m ;1ga111 for n 
sh<Ht perh:,U iunl n.::covcr 1l1~ t-efrigcnuH again. 
DH'f~reut. iustalla1iun~ may n.•q11ire i1 ~liphliy 
different RPfW(J:'il'h l.:Ut..'li !P., 1"1,.'(:0Vl'fins 1he [l 12 
U1n:i11gli the Lf• port rn1hcr tlian 11le Ill' port. 
Repeal th~ ft~cuvi..:ry WHI rt:chargc prnccs-s mu ii 
80 to 90% of tlic orlgln:'1~ 1111 of h1hrkHn1 lx 
reccver~d. 

4. 

6. 

7. 

9. 

9302< 

Dn not opcrn1c the i,;ystem once- more than half 
of the origi,ial lubricant vulumt.! has be~11 
recovered 01hcrwise serious compressor l11magc 
mny result. 

Fo!!owini; Ll1c final recovery of RI 2 from U1c 
system U1c lilccr/dricr shoulll be replaced wiu, a 
unit suilahle for use wiU1 R 134a. ln systems 
cm11loying orifice tubes it may he wonhwhllc 
replnting u,c IUhe wiU1 {lne slighlly ,mailer, 
c1\¢ck this with system, inanuft1c1Urcr. 

The system is now ready for U1c charge of 
Castml !cems1ic SW IO{l 10 be sddc<l. This cru1 
be ~chicvcd hy tlrnwing a v~cuum on U1e HP 
pon ,mu pouring u,c correct volume of lubricant 
into U1c LP port vta A suiL'\h1e adnptor. The 
volume of luoric11nt added should he as per th,· 
sys1.c1n 1nanuf':tc1urcts f't!t'(HnmendnLlon with no 
allmvanct) rnr nny luhrkrml remr1ining in the 
sy!-tcrn. 

Apply a vacuum in me normal wny via Ute HP 
pon 10 en.sure that the kemmic S w l 00 is not 
t'l.'.'llllWt.•J from the system. 

Tile ,y,1cm is now ready for cll<lrging with 
IU 34a. The ch,uge weight $houl~ be thm used 
t(n• I{ I:! unless exper•ie-nce or nt11er infonnntion 
indica!es a sllghlly tower charge we-ight. h is 
not u11crnnnrn11 for RI J4a retrotill~d systems to 
have some bubbles visible in die sighl•gins~ 
eve11 when fully chru-ge<l. 

011er111e U>c system checking for leaks and 
com:ct system oper111io11. Some systems tend io 
give sllglH!y lower st:Himrnry p<"lbrmftllce when 
opemling on R I J4,i, ii' U1is is suspected c11rry 
OUI f\ road l~st. 

Allacl1 suitnb!c warning lahels to tM service 
ports 10 iutllcat~ thfi1 the system has: been 
rctmnttcd rn Ht 14:t using Cc1.st.rol kematk SW 
!Oil. 



RGURE1 
CASTROL AUTOMOTIVE Al A-CONDITIONING RETROFIT PROCEDURE 

Separate mineral oil Operate sys1em to cbeck 
Recover CFC 12 using 

' recovered CFC 12 <ypcTation a.;1d wann up ' oon"·cntional recovery , , 

/ machine 

Conventional AJC 
I ' I ' System Charg~d wit.h 

CFCl2 

If oil ret:overed 'V 
>50¼- .S)'.c.t..:m fill Measure qu.1.nlily 

miner.'ll oil recovered 

END I Recharge s.~•st•:m \Vilh 

CFC 12 ...::: 
' If <809.: $;'Siem fill 

l\ir conditioning 

If oil rc-co\·crcd <50% system rctrofioe<l to 
lf>80<'., sy,tcm fill ozone benign 

5)'Slt:m till 
refrigerant 

Attach warning 
labels to service I I 
portS 10 show 1hal Check sy~l-CID 

Replace fllterl<lrier - system has been ~ opern1ion and 

~ 
charge with lccmc1tic retrofitted leak check ,c_ Apply vacuum. 
SW 100 ' - charge \\;th HFC 

134a 
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J 

VEl!lCLE OAT/\ SHEET 

U/\ If ; --· 8 / 1 0 I q 2- OU PONT TEST V(IIIClE MO: ------
AOOR[SS: 

C !TY: STIITE: _______ llP CODE: 

PIIOtlE NO: Ml LE/\G[: --~--~-';,_'5-_7~--

YEAR: _______ MI\KE: ______ TYPE OR MODEL: 44!-JC<!!W So, s:/~, ?~ 9 .,b 

LICENSE NO: w.::.H c.,~;i.e STATE: V.I.N.: ----
WORK PERFORMED BY: __ ~_\_"-l_Sc_oo_N __ .:A._'1-=------------­

PERFORMI\NC[ TEST BEFORE RETROFIT: 

• W/\RM ENG I NE TO NORM/IL OPEl'l/\TING TEMPERATURE 

CONTROL ENGINE SPEED AT ABOUT 2,000 RPM 

• SET· A/C CONTROL TO NORMAL 

• CLOSE VEHICLE DOORS AND WIMDOWS 

• SET 11/C FAN ON HIGII (TEST "A"}. LET SYSTEM STABILIZE FOR IO MINUTES 
- VERIFY TIIATT[ECTRIC COOLING FAN /\NO CONDENSER FANS ARE OPERATING 

(IF APPL! CABLE) 

• MEASURE ANO RECORD ITEMS I nmu 5 UNDER TEST • A" 

A 8 

:::i.~. e "e, ~-S "e, I. AMBIENT TEMPERATURE 

30 '/. 1\- I i'. 2. RELATIVE HUMIDITY 

,. "J. "c. G. :2:1. 3 - AIR TEMPERATURE /IT A/C DUCT 

2<,, f'<> I ;i.o fS I 4 . COMPRESSOR SUCTION PRESSURE 

. :iso f'~• .11\-0?~ I 5 . • COMPRESSOR OISCflARGE PRESSURE 

• FOLLOWING COMPLETION OF TEST "A", SWJTCII A/C F/\N TO LOW SPEED ANO LET 
SYSTEM ST/\BILIZE FOR 10 HIMUTES. 

• 

• 

• 

M[I\SURE ANO RECORD LTEMS l THRU 5 WITII A/C FAN ON LOW (TEST "8") 

✓ LEAK TEST A/C SYSTEM 

(OVER) 



\0 

• RECOVER REFRIGERANT, ANO SAMPLE AS DIRECTED 

1!£PUICE THE FOLLOWING AS INSTRUCTED: 

ACCUMULATOR 
-e,7~- RECEIVER/DRYER 

ORIFICE TUBE 

___ TIIERMAL EXPANSION VALVE (TXV) 
OTHER 

--- SCIIRAEOER VALVES & CAPS ---
• EVACUATE UN IT 

• ADD LUBRICANT (SEE PROCEDURE) 

• CHARGE WITH (CIRCLE ONE): 

FINAL PERFORMANCE 

R-12 

RETROFIT 

HFC-134a 

(PERFORM AFTER REPLACEMENT OF NEW PARTS ANO REFRIGERANT) 

• WARM ENGINE TO NORMAL OPERATING TEMPERATURE 

• CONTROL ENGINE SPEED AT ABOUT 2,000 RPM 

• SET A/C CONTROL TO NORMAL 

• CLOSE VEHICLE DOORS AND WINDOWS 

• SET A/C FAN ON HIGII (TEST "A"). LET SYSTEM STABILIZE FOR 10 MINUTES 

\ 

- VERIFY THAT ELECTRIC COOLING FAN ANO CONDENSER FANS ARE OPERATING 
( IF APPL! CABLE} 

• MEIi SURE ANO RECORD ITEMS I THRU 5 UNDER TEST "A" 

A B 

251 • C, I. AMBIENT TEMPERATURE 

"32 2. RELATIVE llUMIOITY 

7-0 "c.. 3. AIR TEMPERATURE AT A/C DUCT 
J 

2~y,;I 4. COMPRESSOR SUCTION PRESSURE 

23,0p'>l 5. COMPRESSOR DISCHARGE PRESSURE 

• FOLLOWING COMPLETION OF HST "A", SWITCH A/C FAN TO LOW SPEED AND LET 
SYSTEM STABILIZE FOR 10 MINUTES. -

• 

• 

ME/IS.URE ANO RECORD. ITEMS I nmu 5 W!Tll A/C FAN ON LOW (TEST "B") 

/ LEAK TEST A/C SYSTEM 

• COMM EM TS: 



1\001 TIONAL 01\TA TO BE RECORDED DURING RETROFIT 

RErl\IRS TO A/C SYSTEM BEFORE RETROFIT: 

CONDITION OF ORIFICE TUBE W!IEN INSPECTED: 

------
RHRIGErlANT CHI\RGING (SEE CONVERSION TABLE): 

TYPE OEM SPEC ( R12) AMOUNT CHARGED (LBS, OUNCES) 

R- 12 

R-12 

~ 
HFC-134a 

. LUBRICI\NT ADDEO: 

MINERAL OIL 

~ 
LUBE B 

OEM SPEC (MIN Oil) 

______ (OEM SPEC}. 

______ (SEE TABLE) 

______ (SEE TABLE) 

AMOUNT ADDED (OUNCES) 

e ~. 

COMPRESSOR TYPE /\ND SERIAL NUMBER: 

~~iJ so7 

.'1,/C HOSES: 

SUCTION 

0 l SClll\RGE 

LIOU ID 

MANUFACTURER (LENGTH (FT) 

(OF RUBBER 

PORTION ONLY) 

3' 

OUTSIDE DIAMETER (IN) 



' 

TIIEflM/\L EXP/\NSION VALVE (TXV): 

ORIGIW\l TXV SUPERHEAT SETTING c ____ •F (IF AVAILAIJLE) 

WIii\ I ADJUSTMENTS WERE MI\OE TO Tl!E TXV? 

CLUTCII CYCLING SWITCH: 

ORIGINAL SETTING, CUT-OFF SWITCH (LOW PRESSURE) 

NEW SETTING, CUT-OFF SWITCH (LOW PRESSURE) 

PSIG ---
PSIG ---

ORIGINAL SETTING, CUT-ON SWITCH (HIGH PRESSURE} ___ PS!G 

NEW SETTING, CUT-ON SWITCH (IIIGII PRESSURE) PSIG 

EVAPORATOR THERMOSTAT SWITCII: 

WIIAT ADJUSTMENTS WERE MADE? _______________ _ 



HFC134a - PRODUCT AVAILABILITY 

COMPANY LOCATION CAPACITY START- UP 
(toa) 

DUPONT USA 8000 FEB 1991 
JAPAN (JV) 9000 NOV 1992 
USA 32000 APR 1994 
DODRETCH,NETHERLAND 10000 JULY 1994 

ICI UK 5000 OCT 1990 
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 1992 

HOESCHT BRAZIL 1000 JAN 1993 
GERMANY 6000 DEC 1994 

ALUED SIGNAL USA 9000 DEC 1994 

TOTAL 1340(J«tpa) 



DEPART~lt'ff OI' i_NVilUJNM! ,, i. 
\ONJS"T!.'.Y ("):' ~t'!f-','(T ·11~cn's:(H nr;··. 
','.<)) !·'<\'Jl\_::'.'<",;).~<-l 

:.\l.:\>< ;,,-,j_-\ -\i_- i 
<nn11:1 r<t !\l.·\ :t·tviFl I': 

Mr. Fr-1.nl Pinto 
CFC Consultant for UNDP 
United Nation;:; Pl.11.:i 
Ne>~· Y0rk 
NY 10017 

Your Ref: 

/Jore 

AUTOMOBILE RETROFfTTTNG DEMONSTRATION PROll'CT 

Tclcplwnc.- 2•1J893:S 
r('.'t::c MOS !'L(" :-.1A ~,¾ J • , i 

f c!efaxi 603-:'.:93 i..l?'IO 
( 'ohle: SF.KITAR 

()J 1120 ;004 /006 

lld.1 <7(} 

3 May 1993 

I u·ot1ld 1ike tn refer to the disf11ssio11 held in ntir of(ict" 
on .-\pri 1 8" 1993 concerning th(:' above~ruent ioned subject. 
Tl1e Governme11t of Malaysia wo1tld lilP to official]y appoi11t 

-UNDP as the Implementing A!,1-ency fo1 its. project. Attached(~) 
ht"'r-e\vi th is rhf' rnnject proposal for your further act ion in 
11011 EXCOM Meeting. 

' With regard to the 1991 UNDP Work Progra1nme for 
MAC Training, attached here~·ith is rhe preliminary project 
activities for your consideration. This activities sl1ould 
be s1ared i11 t11e early Septerober 1993 a11d expected 
completed the end 1994. 

Thank you. 

Ynurs sincerely. 

( ISMA!l TTHNIN ) 
for Dirr~ctoT-General of r~nvl ronmcnt 
M<1lay:"i,01 



Attachement I 

1. MAC Training Materials 

Preparation of MAC training materials 
local languages (Bahasa Malaysia, 
Chinese) 

in three 
English, 

Estimated cost 

(Translation, editing 
and printing) 

2. MAC Local Languages Training 

Implementation of three MAC 
training in three local 
Malaysia, English and Chine64 

Estimated Cost: 

US$8,000 

recycling operators 
languages (Bahasa 

Target 25 participants and would be 
charged US$50 each 

Rental ; 

Management: 

Fees 

Lunch 

Others 

; 

US$7,000 

US$2,000 

US$2,000 

US$1. 000 
~ US$12,000 x 3 local languages 
= US$36,000 

3. ODS Training Materials 

Preparation of training materials (Bahasa Malaysia 
only) in related ODS sectors as part of the 
national ODS public awareness campaign. 

Estimated Cost= US$6,000 

Il1/TAA[NIN<,/l[/)ll/11il493/1lll493 



United Nations 
Development Programme 

TO: FRANK PINTO , 

FROM: CLINTON NORRIS 
UNDP CONSULTANT 

World Development 

DATE: 13 MAY, 1993 

SUBJECT: PROJECT TECHNICAL REVIEW 

I have reviewed the Demonstration Project, "Automobile Retrofitting Demonstration 
Project with Alternates to CFC 12" based on the submitted detailed project 
document and on supplier discussions. 

Information Provided 

The information provided shows the developing need to retrofit in Malaysia, 
describes the issues to be addressed in order to satisfy that need, and gives details 
on how the issues will be addressed. It focuses primarily (76%) on training and 
training facilities, a campaign lo achieve citizen action via awareness of the 
alternatives lo limited supplies of recycled CFC 12. Approximately 24% involves a 
200 car fest of retrofit technologies -150 with two HFC 134a retrofit 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 trends appears sound, and the conclusion that there will be a 
recycled shortfall of CFC 12 also is sound. Because forecasts such as this generally 
hove a number of uncertainties, the exact date is probably not predicted 
accurately (1997). It should be considered a valid indicative number for planning 
purposes, however, and it does not change !he conclusion as lo the actions 
needed. As the analysis shows, it will occur within a few years. As far as the test 
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 project is the 
most popular, There is also a need to obtain 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 

One United Nations Plaza •New York, NY 10017 •Tel (212) 906 5000 •Cable UN0EVPRO NEW YORK 



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 
safety standards), will ensure that the most knowledgable and experienced trainers 
re this blend are involved in the demonstration project. 

Cost Effectiveness 

The project addresses cost effectiveness, since that will be a major concern within 
the country. It shows that there is significant justification for assessing lower cost 
retrofil 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 CFC 12. and an attendant reduction in early 
obsolescence cos!. This also could be translated into making more resources 
available to do other phase out activities, which could have significant impact on 
the amount and rate of ODS phased out. 

Other Factors 

If successfully demonstrated, the use of "drop ins" could greatly assist countries 
where recycling compliance and cost are very difficult. 

Recommendations 

It is recommended that this demonstration project be approved. 

One United Nations Plaza •New York, NY 10017 •Tel (212) 906 5000 +Cable UMDEVPRO MEW YORK 



Date : 

Venue : 

Tentative Programme 

NATIONAL ODS CONFERENCE 

20-;n July 1993 

Equatorial Hotel 

Official Opening Ceremony: Y.B. Minister of Science, 
Technology and the 
Environment 

Closing Ceremony Secretary General 
Ministry of Science, 
Technology and the 
Environment 

SUGGESTED PAPER AND PANEL TOPICS 

DAY I: 20 July 1993 

Session I GENERAL-POLICY SPEAKER 

Session Chairman: (Ministry of Finance) 

1. 

2. 

3. 

Latest Developments of MP 

Government Role and Control 
Measures 

Questions and Answers 

Session II : SOLVENT-CLEANING 

Session Chairman: (DOE) 

DOE/MITI 

DOE/MITI 

TIME 
(MIN) 

30 

30 

30 

1. current Status-Overview and 
Industry View Point on Available 
Alternatives and Technologies 

En. X.Yoong 45 

2. Panel Discussion: 
WESTECH, EXXON, 3M, NAGASE, ST CHEMICALS 45 

111/TOP!CS/ll/yil/190393/200393/010493/150493 



Session III MOBILE AIR CONDITIONING 

Session Chairman: (FMM) 

1. Current Status-Overview and 
Industry View Point on Available 
Alternatives and Technologies 

En. H.E. Kwi 45 

Panel Discussion: 
ICI, WESTECH, 
DANCOM, SITT TATT, NAGASE, HOECHST 

DAY II: 21 July 1993 

Session IV : 

Session Chairman: 

COMMERCIAL, INDUSTRIAL .l\ND 
HOUSEHOLD REFRIGERATION 

(MITI) 

45 

1. current Status-Overview and En. K.S. Leong 45 
Industry View Point on Available 
Alternatives and Technologies 

Panel Discussion: 
ICI, WESTECH, HOECHST, OANCOM, 
SITT TATT, NAGASE 

Session V AEROSOL AND FOAM 

(ASRHAE) session chairman: 

1. 

2. 

3. 

Current Status-overview and En. P. Kumar 
Industry View Point on Available 
Alternatives and Technologies: 
AEROSOL 

Current Status-Overview and 
Industry View Point on Available 
Alternatives and Technologies: 
FOAM 

Panel Discussion: 
WESTECH, ICI, SITT TATT, MFPA, 3M 

111/TOPICS/ll/yh/190393/200393/010493/150493 

45 

45 

45 

45 

~1- ' . I .J_ 
{; 



Session VI 

Session Chairman: 

METHYL BROMIDE (MB) 

{MIDA) 

. 1. 

2. 

Current status-Overview and 
Industry View Point on 
Available Alternatives and 
Technologies 

Panel Discussion: 
BAYER, WESCO, FRC, MACA, 
FLICK PEST., BEHN MEYER 

Session VII HALON 

(ASRHAE) Session Chariman: 

1. 

2. 

Current Status-Overview and 
Industry View on Available 
Alternatives and Technology 

Panel Discussion: 
STEELCON, EVERSAFE, MFPA, 
FEDERAL IRON, WILLIAM JACK CO. 

!!1/TOP!CS/l!/),il/190393/200393/010493/150493 

En. Azmi Mohd 45 
(ASEAN PLANTI) 

45 

En. M. Chelliah 45 

45 



NATIONAL ODS CONFERENCE 
20-21 JULY 1993 

• ORGANISING AND ADVISORY COMMITTEE 

Chairman 

Co-Chairman 

Secretary : 

Members 

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 
ICI (M) Sdn. Bhd. 

Cik Ummi Kalthllln Arshad 
FMM 

Coordinator/Secretariat: FMM 

SESSION CHAIRMAN (PROPOSED) 

Session I 

Session II 

session III 

Session IV 

. . 

. . 

GENER.AL AND POLICY 
Dr. Hadenan Jalil 
Ministry of Finance 

SOLVENT CLEANING 
Mr. Tan Meng Leng 
Department of Environment 

MOBILE AIR CONDITIONING 
FMM 

COMMERCIAL, BUILDING AND 
HOUSEHOLD REFRIGERATION 
Mr. Joseph Doraisamy 
Ministry of International Trade and 
Industry 

l 11/DW!l!WVI I -~R2f]Y;3/mY.'l3/fNH13/100!/13 



Session V 

Session VI 

• Session VII : 

SPEAKERS 

Session I : 

Session II 

Session III 

Session IV 

• 

AEROSOL AND FOAM 
ASHRAE {M) Chapter 

METHYL BROMIDE 
MIDA 

HALON 
ASHRAE (M) Chapter 

GENERAL AND POLICY 

1. Latest Development of the 
Montreal Protocol 
DOE/MITI 

2. Government Role and control 
Measures 
DOE/MITI 

SOLVENT-CLEAlfING 

1. current status-Overview and 
Industry View Point on Available 
Alternatives and Technologies 

EN. XAVIER YOONG 
Chairman WG 1-Solven 
NS Electronic, Penang 

MOBILE AIR COHDITIONING (MAC) 

1. 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 HOUSEHOLD 
REFRIGERATION 

1. Current status-Overview and 
Industry View Point on Available 
Alternatives and Technologies 

MR, KAM S. LEONG 
Chairman WG 2B-Refrigeration 
York Sales & Services 
Damansara Utama 



Session V 

session VI 

session VII 

: 

. . 

: 

11/r), 

AEROSOL AND POAM 

1. current status-Overview and 
Industry View Point on Available 
Alternatives and Technologies: 
AEROSOL 

MR. P. KUMARASAMY 
Chairman WG3 - Aerosol 
Kontrak Manufacturing Service, 
Shah Alam 

2. current status-Overview and 
Industry View Point on Available 
Alternatives and Technologies: 
FOAM 

METHYL BROMIDE 

1. Current Status-overview and 
Industry View Point on Available 
Alternatives and Technologies 

MR. MOHD AZMI RAMLl 

HALON 

1. 

ASEAN-Planti, UPM 

Current Status-overview and 
Industry View Point on Available 
Alternatives and Technologies 

MR. M. CHELLIAH 
Former Fire Service Officer 



PANEL DISCUSSION 

Session 
Session Penal Discussion Chairman 

' 
SessiQn I Question and Answers 'Ministry 
General - Policy of Finance 

Ss!SS;i,on II EXXON Chemical (Ml Sdn. Bhd, Department 
solvent - Cleaning 3M (M) Sdn. Bhd., of 

DOW Chemical Pacific Ltd., Environ-
Westech Sdn. Bhd. / Dupont ment 
ST Chemicals Sdn. Bhd. 

§ession III ICI Chemical (M) Sdn. Bhd., FMM 
Mobile Air Westech Sdn. Bhd./Dupont, 
conditioning (MAC) Hoechst (M) Sdn. Bhd., 

Life Science Technologies, 
Powermatic 
Dancom Sdn. Bhd. 
SITT TATT 

Session IV Hoechst (M) Sdn. 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 

Ss!SSion VII Westech Sdn. Bhd. / Dupont 
Halon Steelcon Fluid Sdn. Bhd., ASHRAE 

Eversafe Extingulsher Sdn. 
Bhd., 

Malaysia Fire Protection 
Association (MFPA) 

Eversafe. 
Federal Iron 
William Jack Co. 
3M Malaysia Sdn. Bhd. 




