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COMMENTS AND RECOMMENDATIONS FROM THE FUND SECRETARIAT
ON 1993 UNDP WORK PROGRAMME AMENDMENTS

1.

2.

support costs.

UNDP is requesting approval of the Executive Committee for 26 amendments to its
1993 Work Programme, including 13 investment projects under US $500,000 and project
preparation activities as included in Table 1.

The total allocations recommended by the Secretariat are US $5,289,903, including

Table 1: 1993 UNDP Work Programme Amendments
Activities/Projects and Corresponding Funding I evels

Country N° Activity/Project Amount Amount
Requested | Recommended
Us $ US$
Brazil 1 | Project preparation assistance 100,000 100,000
China 2 | Conversion to CFC-free technology in the 435,000 435,000
manufacture of rigid PUF (Spray) at Beijing
Commercial Machinery Factory (BCMF)
3 | Elimination of CFC-12 in the manufacture of EPE 462,500 462,500
foam sheet at Danshui Huaya Plastics Industries
Company
4 | National product qualification and standards 362,500 362,500
evaluation for non-ODS alternatives to CFC
applications
5 | Applications of a blend of Halon-1211 and CO, for 65,000 65,000
use in portable fire extinguishers
6 | Testing of vacuum insulation panels for domestic 50,000 (40,000)
refrigerators and freezers
7 | Survey and development of a national policy to 200,000 106,000
promote CFC recovery and recycling in China
Project preparation assistance 100,000 100,000
Egypt 9 | Conversion to CFC-11 free technology in the 85,000 85,000
manufacture of rigid PUF at Specialized Engineering
Contracting Company (SECC)
10 | Elimination of CFC-12 in the manufacture of 362,000 362,000

extruded polystyrene foam sheet at Arab Packaging
Products Company
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Country Ne Activity/Project Amount Amount
Requested | Recommended
Us $ US$
11 | Elimination of CFC-11/12 in the manufacture of 450,000 450,000
extruded polystyrene foam sheet at Interfood
Packaging
12 | Conversion to CFC-11 free technology in the 385,000 385,000
manufacture of flexible PUF at Horse Foam
Company
13 | Project preparation assistance 75,000 (75,000)
Guatemala 14 | Project preparation assistance 30,000 30,000
India 15 | Survey of ODS use in the small-scale (including tiny) 120,000 120,000
and informal sectors, data base generation and QDS
transition management planning
Indonesia 16 | Preject preparation assistance 100,000 100,000
Malaysia 17 | Elimination of CFC-12 in the manufacture of 234,000 234,000
extruded polystyrene and polyethylene foam sheet at
Associated Air-Pack Industries
18 | Elimination of CFC-11 in the manufacture of 310,000 310,600
pre-insulation pipe, panel and slabstock PUF at
Insafoam Insulation Company
19 | Elimination of CFC-11 in the manufacture of integral 230,000 230,000
skin PUF at Island Resources Company
20 | Conversion of metal cleaning processes from TCA 63,480 63,480
(methyl chiloroform) solvents to non-ODS organic
solvents at Ngat Cheong Metal Industries
21 | Elimination of the use of TCA (methyl chloroform) 113,570 113,570
in home appliance parts manufacturing at Matsushita
Electric Company, Main Plant
22 | Elimination of the use of TCA (methyl chloroform} 173,280 173,280
in home appliance parts manufacturing at Matsushita
Electric Company, Port Kiang Plant
Panama 23 | Project preparation assistance 30,000 30,000
Philippines | 24 | Project preparation assistance 50,000 50,000
25 | Survey of ODS usage, data base generation and 100,000 100,000

technical assistance for ODS phaseout for small-scale
enterprises using ODS




UNEP/QOzL.Pro/ExCom/11/14

Page 3
Country N® Activity/Project Amount Amount
Requested | Recommended
uss Uss
Thailand 26 | Elimination of CFC-114 in the manufacture of 220,000 220,000
extruded polystyrene foam sheet and profiles at
Thermaflex Insulation Asia Company
Sub-total 4,781,330 4,681,330
Project Support Costs (13 per cent of Sub-total) 621,573 608,573
Total 5,402,903 5,289,903

Note: The Sub-total does not reflect the amount of US $75,000 for project preparation assistance in Egypt,
and the amount of US $50,000 for testing of vacuum insulation panels for domestic refrigerators and freezers
in China, as these amounts will be charged against the remaining balance (US $86,481) for UNDP’s 1991 work
programme in Bgypt and against the cost of the BHEARI technical assistance foam sector project
(US $480,000) in China.

vreneral Comment

3. Although the projects being submitted as amendments were within the category of
projects below US $500,000, substantial detailed information was provided to facilitate their
review. Where necessary the Secretariat had consultations with UNDP, or on the advice of
UNDP, with the respective experts responsible for the respective projects. Recommended
funding levels are based mainly on these interactions.

ifi mmen

4. The following comments relate to the activities listed in Table 1 above, where
neCcessary.
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CHINA
Project N°® 2: Conversion te CFC-free technology in the manufacture of rigid
polyurethane foam (spray) at Beijing Commercial Machinery Factory
(BCMF) (US $435,000)
1. Beijing Commercial Machinery Factory is a leading manufacturer of rigid polyurethane

foam (PUF) in spray applications in China. This project will phase out 30 tonnes of CFC-11
annually; demonstrate the technology employed to other manufacturers and provide assistance
to these manufacturers in phasing out CFCs in rigid PUF spray.

2. The CFC phase out will be implemented through the introduction of CFC
reduced/HCFC formulations and replacement of equipment. The project also covers spare parts,
technology transfer and testing.

3. The US $435,000 requested covers capital costs {US $236,000) and operating costs for
four years (US $139,000).

4. The cost-effectiveness of the project, based on annual elimination of CFC-11, is US $15
per kg. ODP phased out. This project is not as cost-effective as Project N° 9 for Egypt, but
this is because operational costs were not requested in the Egyptian project.

5. An amount of US $435,000 is recommended for approval.

Project N° 3: Elimination of CFC-12 in the manufacture of EPE foam sheet at
Danshui Huaya Plastics Industries Company (US $462,500)

L. The objective of this project is to phase out the use of 160 tonnes of CFC-12 in the
manufacture of extruded polyethylene feam sheet through conversion to HCFC-22 based
technology. The technology will be provided to the company by its partner, the Maya Group
from Singapore with no technology transfer costs involved.

2. Capital costs related to the equipment modification are US $50,000.

3. Operating costs are calculated at US $875,000 for four years using 10 per cent discount
rate.

4. The grant amount has been adjusted to US $462,500 to account for the 50 per cent

ownership of a Singapore-based company, the Maya Group.

5. The cost-effectiveness of the project, based on the annual elimination of ODP is
US $3 per kg. ODP phased out.

6. The company has problems with supply of CFC-12 that causes serious business
interruptions. The company has therefore decided to proceed immediately with the conversion
and to apply for retroactive reimbursement of the eligible costs. The project is being
implemented by the company.
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7. An amount of US $462,500 is recommended for approval.
Project N° 4: National product qualification and standards evaluation for non-ODS

alternatives to CFC applications (US $362,500)

1. This project would provide quality assurance testing and standard evaluation of non-
ODS chemicals. It will assure user enterprises that the quality of the non-ODS chemicals meet
international and domestic standards.

2. The Shanghai Institute of Organo-Flourine Materials is solely assigned with the
responsibility of testing, qualification and monitoring of the new chemicals. This project will
provide the capability in the Institute to accomplish its role for non-ODS chemicals.

3. The project is recommended for funding in the amount of US $362,500, with the
proviso that no quality control equipment will be funded for producers of substitute chemicals
in the future.

Project N° 5: Applications of a blend of Halon-1211 and CO, for use in portable
fire extinguishers (US $65,000)

1. This project is an initial component of the project which blends Halon 1211 and CO,
for use in portable fire extinguishers, and which will be implemented by Tiin Tian Fire Fighting
Equipment Manufacturing Co. in the near future.

2. To use "Non-halon extinguishants and mixtures of halons and other gases such as CO,"
is in the halon phase-out strategy of China.

3. It is therefore recommended to approve funding of US $65,000.

Project N° 6: Testing of vacuum insulation panels for domestic refrigerators and
freezers (US $50,000)

1. This project was submitted at the last meeting of the Executive Committee. One
Committee member suggested approval of the project if it was agreed that the results of the
small research and development component to be financed through the Fund would become
publicly available.

2. NEPA (China) has resubmitted the project with acceptance of the above
recommendation.
3. Through consultations with UNDP, the project cost has been reduced to US $40,000

from US $50,000. In addition, the cost of this project could be met from the equipment
component cost savings from the BHEARI technical assistance foam project approved in June
1992 for UNDP implementation (US $480,000).
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4. It is therefore recommended that the amount of US $40,000 be approved. However,
the cost would be covered under the BHEARI technical assistance project.

Project N° 7: Survey and development of a national policy te promete CFC
recovery and recycling in China (US $200,000)

1. This project does not result in direct ODS reduction; however, it can provide a common
infrastructure to various refrigerant recycling projects.

2, Therefore, out of US $200,000, US $100,000 is recommended for funding. It should
be borne in mind that the individual refrigerant recycling projects which will be submitted later
should build on the results of this project and not repeat some of the activities covered by it.

Egypt

Project N® 9 Conversion to CFC-free technology in the manufacture of rigid
polyurethane foam (spray) at Specialized Engineering Contracting
Co. (US $85,000)

1. Under this project, the company will convert to non-CFC foams based on carbon
dioxide and HCFC-141b. Three existing low pressure foaming units will be replaced by high
pressure systems.

2. The project will result in phasing out of 15 tonnes of CFC-11 annually.

3. The amount of US $85,000 covers capital costs. No incremental operating costs are
requested.

4 The cost-effectiveness of the project based on annual elimination of CFC-11 is

SS $6 per kg. QDP phased out.

5, An amount of US $85,000 is recommended for approval.

Project N° 10: Elimination of CFC-12 in the manufacture of extruded polystyrene
foam sheet at Arab Packaging Products Co. (US $362,000); and

Project N° 11: Elimination of CFC-11/12 in the manufacture of extruded
polystyrene foam sheet at Interfood Packaging (US $450,000)

1. These two projects will phase out 120 tonnes of CFC-12 annually at Arab Packaging
Products and 80 tonnes of CFC-11/12 annually at Interfood Packaging through conversion to
butane as a blowing agent. Butane is a flammable material. Safety related modification in the
production environment including some construction work, additional equipment, safety training
and technology transfer will be covered by capital costs of US $445,000 and US $450,000
respectively at APP and Interfood Packaging.
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2. Operational costs have been calculated taking into account savings related to lower price
of butane! and higher costs in maintenance, energy, ongoing safety monitoring and training and
insurance.

3. The cost-effectiveness of the project based on annual elimination of CFC-12 is
US $4 per kg. ODP phased out at APP and US $6 per kg. at Interfood Packaging. This
compares with some other similar projects approved earlier.

4, Funding levels of US $362,000 and US $450,000 respectively are recommended for
approval for Arab Packaging Products Co. and Interfood Packaging. The cost of butane should
be monitored by UNDP.

Project N° 12: Conversion of CFC-11 free technology in the manufacture of flexible
and molded polyurethane foam at Horse Foam Company
(US $385,000)

1. Under this project the company will phase out the use of 120 tonnes of CFC-11 through

conversion to full water blown systems {molded foams) and methylene chloride (slabstock
foamns). One time phase out of 1,500 kg. of Halon 1211 will be reached through replacement
of halon based fire-fighting system by water sprinkler system.

2. Capital costs of US $385,000 involve procurement of production and safety related
equipment, trials and training. No operational costs were requested.

3. The cost-effectiveness of the project based on the elimination of CFC-11 is
US $3 per kg. ODP,

4. An amount of US $385,000 is recommended for approval.
Malaysia
Project N° 17: Elimination of CFC-12 in the manufacture of extruded polystyrene
and polyethylene foam sheet at Associated Air-Pack Industries
SDN.BhD (US $ 234,000)
1. The objective of this project is to phase out 50 tonnes of CFC-12 annually at Air-Pack

Industries through conversion to iso-pentane as a blowing agent. Iso-pentane is a flammable

material. Equipment modifications including safety related measures will be covered by capital
costs (US $260,000).

2, There will be savings of US $26,000 in operating costs due to the lower price of iso-
pentane.

' According ta information received from the Government of Egypt, the price of butane after deregulation is

US $1.50/%g. No taxes are included (to be confirmed),
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3. The cost-effectiveness of the project based on annual elimination of 50 tonnes of
CFC-12 is US $4.7 per kg. ODP. This compares with similar projects at Arab Packaging and
Interfood Packaging in Egypt and other similar projects approved earlier.

4. An amount of US $234,000 is recommended for approval.

Project N° 18: Elimination of CFC-11 in the manufacture of pre-insulation pipe,
panel and slabstock PUF at Insafoam Insulation Company
(US $310,000)

1. Under this project the company will eliminate the use of 30 tonnes of CFC-11 annually

in its production process through conversion to CFC reduced foam blowing technology combined
with replacement of the residual CFC by HCFC-141b.

2. Incremental capital costs of US $175,000 cover the trials and the replacement of
equipment that will be capable to employ emerging ODS free technology as they mature.

3. Incremental recurrent costs of US $135,000 reflect the increase for the new formulations
which will be partially offset by lower losses of blowing agent in the preparation of blends.

4, The cost-effectiveness of the project is US $10.3 per kg. ODP.
5. It is recommended that the requested amount of US $310,000 be approved.
Project N® 19: Elimination of CFC-11 in the manufacture of integral skin

polyurethane foam at Island Resources SDN.BhD (US $230,000)

1. This project, at a cost of US $230,000, will eliminate 15 tonnes of CFC-11 in the
manufacture of integral skin polyurethane foam through conversion to full water blown
technology. The company is in the process of replacing a degreasing unit. That will lead to an
additional phase out of 15 tonnes of methyl chloroform, or 1.5 tonnes ODP annually.

2, Capital costs (US $145,000) cover the replacement of the foam blowing unit and the
cleaning system and trials.

3. Operating costs are related to the higher cost of formulation which will be partially
offset by savings as the result of elimination of CFC-11 blowing agent. Operating costs are
calculated at US $85,000 for four years using 10 per cent discount rate.

4, The cost-effectiveness of the project based on annual elimination of 16.3 tonnes ODP
is US $14/kg. ODP.

5. An amount of US $230,000 is recommended for approval.
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Project N° 20: Conversion of metal cleaning processes from TCA (methyl
chioroform) solvents to non-ODS organic solvents at Ngai Cheong
Metal Industries (US $63,480)

1. This project will eliminate 23 metric tonnes of methyl chloroform/year by using
hydrocarbon-based technology to clean metal parts. The project includes safety features for the
use of flammable substances spent solvents are incinerated by a clay product facility.

2. The cost-effectiveness based on direct consumption of methyl chloroform is
US $2.76/kg. ODS phase-out. Its relative low cost is due to their wise choice to modify second-
hand conveyor cleaning machine.

3. It is recommended that the amount of US $63,480 be approved.

Project N° 21: Elimination of the use of TCA (methyl chloroform) in home
appliance parts manufacturing at Matsushita Electric Company,
Main Plant (US $113,570); and

Project N° 22: Elimination in the use of TCA (methyl chloroform} in home
appliance parts manufacturing at Matsushita Electric Company, Port
Klang Plant (US $173,280)

1. These two projects will eliminate 9.7 metric tonnes and 10.3 metric tonnes of
methy! chloroform/year.

2. Project No. 21 (Main Plant) will use an aqueous process to clean rice cooker lids and
home shower tanks.

3. Project No. 22 (Port Klang Plant) will use an aqueous process to clean electric iron sole
plates and a petroleum-based process to clean heater pipe tubes, tips and heating elements to
avoid rusting.

4, The cost-effectiveness based on direct consumption of methyl chloroform are
US $11.7 per kg. ODS phase-out and US $16.8 per kg. ODS phasc-out, respectively.

5. Both factors have been confirmed that the waste meets standards by the Department of
Environment, and Port Klang factory will install 2 fire detection and auto-extinguisher system.

6. It is recommended that the amounts of US $113,570 and US $173,280 be approved.
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Thailand
Project N° 26: Elimination of CFC-114 in the manufacture of extruded polystyrene
foam sheet and profiles at Thermaflex Insulation Asia Company
(US $220,600)
1. Under this project, the company will phase out 30 tonnes of CFC-114 annually through

conversion to isobutane technology which will be made available by Isolative B.U., the
Netherlands. The necessary equipment will also be provided by Isolative B.U. Safety-related
modifications in the production environment and training are also included in project costs.

2. Incremental capital costs and technology transfer costs have been calculated at
US $710,070.
3. Operating costs have been calculated at US $572,000 for four years using 10 per cent

discount rate. Savings resulted from lower price for butane have been offset by an increase of
raw material, labour, and utility costs.

4, The grant amount has been adjusted to US $220,040 to account for the 20 per cent local
ownership.
5. The implementation of this project has already started (mid-1993). It will therefore be

subject to retroactive reimbursement. UNDP will audit the implementation of this project.

6. The cost-effectiveness of the project based on annual elimination of 30 tonnes CFC-114
is US $7.35 per kg. ODP saved.

7. A funding level of US $220,000 is recommended for approval.



EXECUTIVE COMMITTEE OF THE MULTILATERAL FUND
FOR THE IMPLEMENTATION OF THE MONTREAL PROTOCOL

~ {Eleventh Meeting, 10-12 November 1993, Bangkok])

AMENDMENT TO THE 1993 WORK PROGRAMME
OF THE

UNITED NATIONS DEVELOPMENT PROGRAMME



AMENDMENT TO THE 1993 UNDP WORK PROGRAMME

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

specified several of the missions undertaken by UNDP staff and sectoral experts at
Government request during the June-September 1983 period to initiate and finalize
projects for submission to the Executive Committee.

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

Executive Committee approval as part of the Amendment to UNDP’'s 1893 work

programme:

1. BRAZIL: Project preparation assistance {$100,000]}.

2. CHINA: Conversion to CFC-free technalogy in the manufacture of rigid PUF
{Spray} at Beijing Commercial Machinery Factory {(BCMF) ($435,000).

3. CHINA: Elimination of CFC-12 in the manufacture of EPE foam sheet at
Danshui Huaya Plastics Industries Company {$462,500).

4. CHINA: National product qualification and standards evaluation for non-0ODS
alternatives to CFC applications ($362,5001.

5. CHINA: Application of a blend of Halon-1211 and CO2 for use in portable fire
extinguishers {$65,000).

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

7. CHINA: Survey and development of a national policy to promote CFC recovery
and recycling in China {$200,000).

8. CHINA: Project preparation assistance ($100,000}.

9. EGYFPT: Conversion to CFC-11 free technology in the manufacture of rigid PUF
at Specialized Engineering Contracting Company (SECC) ($85,000).

10. EGYPT: Elimination of CFC-12 in the manufacture of extruded polystyrene

foam sheet at Arab Packaging Products Company ($362,000).



11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

EGYPT: Elimination of CFC-11/12 in the manufacture of extruded polystyrene
foam sheet at Interfood Packaging ($450,000).

EGYPT: Conversion to CFC-11 free technology in the manufacture of flexible
PUF at Horse Foam Company ($385,000).

EGYPT: Project preparation assistance ($75,000].

GUATEMALA: Project preparation assistance ($30,000).

INDIA: Survey of ODS use in the small-scale (inciuding tiny) and informal
sectors, data base generation and ODS transition management planning
{$120,000).

INDONESIA: Project preparation assistance ($100,000).

MALAYSIA: Elimination of CFC-12 in the manufacture of extruded polystyrene
and polyethylene foam sheet at Associated Air-Pack Industries {$234,000).

MALAYSIA: Elimination of CFC-11 in the manufacture of pre-insulation pipe,
panel and slabstock PUF at Insafoam Insulation Company {($310,000]).

MALAYSIA: Elimination of CFC-11 in the manufacture of integral skin PUF at
Island Resources Company ($230,000).

MALAYSIA: Conversion of metal cleaning processes from TCA (methyl
chloroform} solvents to non-ODS aorganic solvents at Ngai Cheong Metal
Industries {$63,480).

MALAYSIA: Elimination of the use of TCA (methyl chloroform) in home
appliance parts manufacturing at Matsushita Electric Company, Main Plant
($113,570}.

MALAYSIA: Elimination of the use of TCA (methyl chloroform} in home

appliance parts manufacturing at Matsushita Electric Company, PortKlang Plant
($173,280).

PANAMA: Project preparation assistance ($30,000).
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24. PHILIPPINES: Project preparation assistance ($50,000).

25. PHILIPPINES: Survey of ODS usage, data base generation and technical
assistance for QDS phaseout for small-scale enterprises using ODS ($§100,000).

26. THAILAND: Elimination of CFC-114 in the manufacture of extruded
polystyrene foam sheet and profiles at Thermaflex Insulation Asia Company
{$220,000).

The documentation for the above 26 project proposals is attached.

The budget for testing of vacuum insulation panels for domestic refrigerators
and freezers in China {$50,000) will be charged against equipment component savings
under the previously approved (June 1952) BHEARI technical assistance foam sector
project in China. No¢ additional funds are being requested for this activity.

The budget for project preparation assistance in Egypt ($75,000) will be
charged against the remaining balance for UNDP’s 18981 work programme in Egypt.
No additional funds are being requested for this activity.

The budget for the remaining 24 projects amounts to $4,781,330.

With the addition of project support costs of $§621,573, the total requested
budget for UNDP’s work programme amendment is $5,402,903.



PROJECT OUTLINE

COUNTRY : BRAZIL
SECTORS COVERED : Foams, refrigeration, solvents, and
halons

NATIONAL ODS CONSUMPTION
PROJECT TITLE

DURATION

PROJECT IMPACT

10,000 metric tonnes in 1992
Project preparation assistance

14 Months {(Nov. 1883 - Dec. 1594)
Preparation of technical assistance,
demonstration and investment projects
in the foams, refrigeration, solvents
and halons sectors.

Us$ 100,000

a8 sa 83 as

PROPOSED BUDGET

IMPLEMENTING AGENCY : UNDP
NATIONAL COORDINATING : OzZone Technology Group (GTO},
AGENCY Industrial Policy Secretariat of the
Ministry of Industry, Commerce and
Tourism

. S

PROJECT DESCRIPTIOHN

ODS consumption in Brazil has been decreasing in the last few
years due to Government rules prohibiting its use in aercosols. It
is also a result of lower economic growth in the recent past.

Brazil’s 1991 ODS consumption by sector has been estimated as
follows:

Refrigeration/ac 4,700 tonnes (47%)
Foanms 4,000 " {40%)
solvents 700 " { 7%)
Aeroscls 100 " { 1%)
Halons and others 500 " ( 5%)

10,000 " {100%)

During the final preparation of its Country Programme, the
Government of Brazil is planning to present to the Executive
Committee of the Multilateral Fund about a dozen priority
industrial conversion projects that have already been identified.
However, considering the size of the country and its industrial
parks as well as its current ODS production and consumption, Brazil
expects to submit several additional projects over the next year.

Specifically, the project preparation assistance would be used
over the period Nov 1993 - Dec 1994 in the formulation of technical
assistance, demonstration and investment projects in the foanms,
refrigeration, solvents and halons sectors and for a CFC reclaiming
and recycling project. International and national experts would be
recruited to prepare project proposals in these areas, for
submission to the Executive Committee for approval at its 12th,
13th and 14th Meetings. 1In addition, the international experts
would assist in the training of national staff to facilitate more
effective Brazilian input to future project preparation activities.



PROJECT COVER SHEET

COUNTRY ; China

PROJECT TITLE: Beijing Commercial Machinery Factory
(BCMF) Conversion to CFC-free Technology
in the Manufacture of Rigid Polyurethane
Foam (Spray)

SECTOR COVERED: Foamed Plastics
ODS USE IN SECTOR: 17,773t CFCs (17,773t ODP, 1891)
PROJECT IMPACT: Phaseout of the use of 30 t/y CFC-11

(1992) in the manufacture of rigid
polyurethane foam (spray)

PROPOSED BUDGET: Usp 435,000

EXECUTING AGENCY: Ministfy of Commerce (MOC), Tianjin
University of Commerce {assisting)

IMPLEMENTING AGENCY: UNDP

COORDINATING National Environmental Protection

NATIONAL BODY: Agency (REPA)
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PROJECT SUMMARY

MOC is a member of a coalition of ministries that coordinates the
implementation of the phaseout of ObBS in foams in China. Foam is
the largest use sector for ODS (36.8%) with the highest OQDP
(29.4%).

The BCMF plant is selected by the Ministry as a demonstration plant
for the dissemination of ¢DS technology in the manufacture of R-PUF
(spray) in China, BCMF operates three production units for this
type of foam. Tianjin University of Commerce is assigned by the
ninistry for the purpose of scilentific and technical support.
Representatives of BCMF participated in a survey of technologies in

September 1993, and are informed on the latest developments in this
area.

Carbon dioxide is selected as the technology of choice for CFC-free

spray foam. The curyrent development of this technology does,
however, not allow full substitution. BCFC-141b is therefore
selected as interim technology. BCMF will wunder this project

install new, high pressure eguipment capable of handling the higher
viscosities that are inherent to these technologies. The company
will demonstrate the technologies to other Chinese preoducers and so
accommodate other companies in their phaseout efforts.



PROJECT OF THE GOVERNMENT OF CHINA

BEIJING COMMERCIAL MACHINERY FACTORY CONVERSION TO
CFC~-FREE TECHNOLOGY IN THE MANUFACTURE OF
RIGID POLYURETHANE FOAM (SPRAY}

1. PROJECT OBJECTIVE

The objective of this project is (i) to phasecout the use of CFCs in
the manufacture of R-PUF at BCMF, (ii) to demonstrate the
technology employed to other manufacturers and (iii) to aid these
manufacturers in their efforts to phaseout the use of CFCs in rigid
PUF spray.

2. SECTOR BACKGROUND

The Chinese foam industry consumed in 1991 17,773 tons CFCs {(China
Country Programme). CFC-11 was the dominant substance (15,600 t,
PUF}, followed by CFC-12 (2,172 £, EPS/PE}. No other ODS was used
in statistical significant amounts, although some MCF may be used
in adhesive applications. Furthermore some MCF and CFC-113 may be
used in mold release agents. Production is divided between larger
state owned eéenterprises and smaller township or private
enterprises. Production and process information from state
enterprises is well documented. However information on the rest of
the industry is lesg reliable., More detailed information about the
sector is provided in the following table:

Categories oDE Production Plants
Subcategories “iﬁ) ) (t) (rangsa}gw
Extruded PS/PE 2,173 13,000 30~ 50
Flexible Polyvurethane 2,000 50,000 50-100
Pipe Insulation 600 4,000 10—~ 20
Sprayed PUF 600 4,000 50-200
Appliance Foams 5,000 40,000 40- 70
PUF Panels 7,400 52,000 20~ 50
Tot%imgigid PUF 13,600 1a§é390 120-340
TOTAL 17,773 163,000 200-490

The Chinese Foam Industry
Selected Industry Data (1991)



Government and industry are committed t¢ sharply reduce, and
ultimately eliminate CFC utilization. MLI is responsible for the
phaseout coordination in all fcoam categories. Ministerial
responsibility is divided into two areas:

O Refrigerating foams.
o] Non-refrigerating foams

There are other ministries inveolved in the refrigeration foams,
i.¢.:

Ministry of Chemical Industry (MCL)},

Ministry of Commerce (MOC},

Ministry of Aerospace Industry (MAI),

Ministxry of Machinery and Electronics Industry
(MMETL),

OO0

Complete phaseout for non-refrigeration foams is targeted for the

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

Uninhibited use of CFCs in foams for domestic refrigeration is
expected to lead to an increase during 1991-1995% by 8 %/yv, and

after 1995 by 3 %/y. For other foams, a growth rate of 6 %/y is
forecasted.

3. ENTERPRISE BACKGROUND

Beijing Commercial Machinery Factory (BCMF) is a leading
manufacturer of rigid polyurethane foams in spray applications in
China. In addition, the company manufactures and insulates
refrigerated display cabinets ("Lance Technolegy"). Current
equipment consists of three low/medium pressure foaming units with
fixed ratio's. Production is on site {mainly cabinets) as well as
"on the job" (mainly insulation of large cold storage rooms).

4, PROJECT DESCRIPTION

BCMF utilizes about 30 yt CFC-11 in the manufacture of Rigid PUF
(spray applications). Under this project the company intends to
phaseout the use ¢of this compound through the introduction of CFC-
reduced/HCFC formulations. The existing low pressure/fixed ratio
foam equipment will be replaced by high pressure variable ratio
aequipment. Ultimately, as technology progresses, the intention is
to introduce complete water-based formulations. The choice of
equipnent reflects this goal.

The project will induce recurrent incremental costs based on the
higher use 0f isocyanates as well as on the higher price of HCF(s.



BCMF will function as a demonstration project for the Chinese ODS
phaseout program in Spray foams, a program that resorts under the
ministry of Commerce. The plant will be accessible for
demonstrations and the technical staff will be available to support
colleagues in  other companies in  their phaseout efforts.
Representatives from BCMF have been on an technical evaluation
migsion in the UY5A and have been brought up to date with the newest
0bS phaseout technology for spray foams as a preparation fer this
project and their future educative task.

5. TECHNOLOGY

5.1 OVERVIEW

There are currently three main directions in the development of
CFC~free systems for thermoset insulation foams:

0 CFC-11 > partial water/HCFC-141b > 7
') CFC~11 > partial water/ HCFC-22, 142b > HFC~134a, 152a
O CFC-11 > Pentane, Cyclopentane

In addition, compounds such as perfluoroalkanes, HCFC 123,
fluorinated ethers and Z-chloropropane have been suggested, but
are immature in technolegy, limited available or toxicologically
contested.

The first solution--also called the "liquid" solution~~ employs
technology that is closely related to thea existing one. The final
step in this process is not vet decided. One potential solution is
HFC-3%6, but full water blown foam with improved cell structure
remains an option.

The second one--also called the "gas" solution--utilizes a gaseous
mixture of physical blowing agents, requires high pressure
equipnent, and sometimes extensive adjustments. The final step in
this process is seen as the introduction of (gaseous) HFC's.
Cyclopentane technology is lately commercial introduced in Germany.

Itg flammable character reguires safety conditions and limits its
use.

5.2 GSELECTION

BCMF has decided for the water/HCFC~141lb solution. However, trials
with HCFC-22 will also be performed as this compound is indigenous
produced and therefore bhetter available. HCFCs will most likely
subsequent be replaced by fully water blown systems. HFC 134=a
remaing another option. In BCMF's case, the use of cyclopentane
would be cost prohibitive and most likely unacceptable from a
safety standpoint.



5.3 IMPACT ON PRODUCTION PROCESS

The existing three fpaming units will have to be replaced by high
pressure units with variable gear ratio's.

Trials and product testing will be needed under supervision of an
external process expert to assure suitable product guality.

6. PROJECT COSTS

6.1 CAPITAL COSTS

The following incremental capital costs are expected, related to
this project:

14} 2 high output HP foaming unit

inci. freight, installation, start-up............U8D 150,000
] 1 medium output HPF foaming unit

incl. freight, installation, start-up............ UsD 55,000
e} e o5 ot S o T ol - gsp 10,000
C Trials, training, testing........ ..+ vveceenvss...U8D 10,000
ol Technology Transier.  vv e e st v e cnnnerneaenaan ... .USD 25,000
O Testing equipment :

K~factor tester.....cvvcvcevnns Uusp 8,000

CLD-tester. .. vt iannnnens usp 5,000

Flammability testers......... usp 5,000

Dimensional Stability tester. US> 1,000.......... gsp 19,000
o Contingency and rounding. . .. v rveenrverrrannennnes usn 27,000

TOTAL INCREMENTAL CAPITAL COSTS....vccecsvsase..USD 296,000

W B et M M M e e Sy A Sk it Y e Sete S i B S Sl o o e e e Al . S Gt i o, W W W M e b b o N e i Sa s e e Wi o it

A s s . B B R R N L T R R R L A N e T T e e T s ETmm -

Prices and estimates for the costs of technology transfer originate
from information provided during a study tour by Feoam Enterprises
Inc.,Gusmer and Glasg-Mate (all USAJ.

6.2 OPERATING COSTS

The chosen ODS replacement procedure will be that where possible
water-based foams will be used from the onset. These formulations
are, however, not (yet) feasible Iin vertical spraving and complex
cavities. In those cases, HCFC-141lb or, in view of potential
sourcing problems, HCFC-22 will bhe used.

The use of fully water biown systems would lead to an overall
increase in chemical costs ¢f 15%/y (source: ICI). At an annual
component use of 120t/y @ USD 2,500 this would amount to

5



usSDh 45,000/y.

However, at least initially, HCFCs will also be used. An annual
CFC-11 use of 30t @ USD 1,500, to be replaced by the the same
amount of HCFC @ 2,650' this would amount to

UsD 34,500/y.

The average of both methods would amount o annual recurrent
incremental costs of about USD 40,000/v or,at a discount factor of
10%, a Net Present Value of

UsD 139,000

A s e e v Wy

6.3 UNIT ABATEMENT COSTS

a) Incremental Capital Costs. ... ittt ennnannana usD 296,000
b} Project Life Time.......uieeiieemornrsnnannnnsancnes 10 years
c} Incremental Recurrent Costs/v.......c.... e e Ush 40,000
d) CFC Consunmption .....cccviinsenas P e e U <= 30,000

UNIT ABATEMENT COSTS [(a/b+ c¢)}/d]......v......USD/kGg/Y 2.32

il o Al At o o T Y St S 1A M0t T S T T T U W W S W T, — T T W " " - — S 2 s 4208 T T . —
P R R R R T e e e e e e e T T T TN R N NN N eSS ST

7. FINANCING PLAN

The company requests
UsSD 435,000

repregsenting the full incremental capital and recurrent costs.
8 PROJECT IMPLEMENTATION

B.1 MANAGEMENT

It is proposed that UNDP will oversee the this project.

8.2 PROCUREMENT

The price is based on HCFC-22. This compound is locally

available. HCFC-141b is currently difficult to source in
China.



It is proposed that UNDP will arrange the project procurement in
close cooperation with the company.

8.3 SCHEDULE

TIME FOR COMPLETION
0L 1 02 1 Q3 | Q4§ Q5 | Q6

TASK

1. Preparation

MLF Approval . X
Procurement preparation Xx
Vendor selection X

2. Installation
Brrival, Customs -4
Machine Installation b 4

3. Btart-up,
Machine Start-up x
Trials, Training X XX
Cartification b4

9. REQUIRED REGULATORY ACTION

The project requires no regulatory action.

i0. PROJECT IMPACT

This project will eliminate the use of at least 30 tons of CFPC-11
in the first vear of implementation. The project employs
commercially available and environmentally acceptable technology.



———THERESOURGEPOOL

Consulting In: Environmantal and

3609 Huntingridge Drive

OSHA Compliance. Jerry S. Fool, President High Point, NC 27265
Urathanes Process and phone;  919-868-5712
Machinery Technology. fax: 919-868-5712

BEIJING C RCIAL MACHINERY FACTORY BCMF
SCOFPE
The project is concerned with the replacement of CFC 11 and rigid

PUF spray systems.

RECOMMENDATION

The project is supported.

RELEVANCY AND ADEQUACY OF INFORMATION

The information provided in the proiject decument is generally good.
It would however have been helpful to describe what testing
egquipment is currently available at BCMF. Although there is no
digagreement that this testing egquipment is needed, it might
already be available. If not available, it could be argued that
the company is provided with an advantage beyond CFC replacenent
and that, at the minimum, the costs of this equipment should bhe
shared.

TECHNICAL SOUNDNESS

The proposed 0D3 replacement - initially by HCFCs followed by water
based systems - is the best possible solution, provided that from
the onset the share of HCFCs in the total amount ¢f blowing agent
will be nminimized. It may be necessary for this purpose to have a
on~gite-blending unit (about USD $75,000). The cost ¢of this unit
could be offset by lower incremental recurrent costs. It is a fact
that current water based systems only work in horizontal spray
applications and not in overhead applications. However, it is
axpected that universally applicable water based systems will bhe
developed in the next few years and the company should maintain
close contact with the technoclogy provider to assure that timely
conversion to such gystems will take place.



ON XP NCE

There is one comparable project in Egvpt (SECC). The egquipment
used in China is larger and therefore incomparable in price. The
gquestion can be posed if such size is needed or that perhaps
smaller scale equipment could be used. The money that would bs

freed in this way could be applied against a pre~-blender (discussed
earlisr).

Altheugh initially through the use of HCFCs, residual ODFP value
remains, it is cisar from the proiject that ultimately a zero QDP
option is chosen. Carbon dioxide is not photochemically active,
has no ODP value and a rather small GPW wvalue.

SAFETY 1SQUES

There are no special safety concerns related to the technology
chosen.

COBT EFFECTIVENESS

The unit abatement <osts are unfavorable compared with the above
mentioned SECC projects, even if incremental recurrent costs are
not regarded {(SECC did not claim these costs). The main reasons
for this are: higher equipment costs, technology transfexr, testing
equipment. It seems not feasible to change the overall equipment
costs, the only suggestion previously made is to downsize the
equipment and to include a pre-blender, Spare parts were not
included in SECC for the reason that this company is the
distributor o©f such equipment in the Egyptian market and has
therefore, as a standard, spare parts in storage. Another
difference/ technology transfer is not needed at SECC because the
conpany is extremely knowledgeable (the owner of the company should
be considered as a process specialist for future projects). The
issue of testing equipment was discussed before. Overall, it
should be stated that the cost for BCMF may be more standard and
the cost for SECC extremely low.

%/W



PROJECT COVER SHEET

COUNTRY: China

PROJECT TITLE: Elimination of CFC-~-12 in the manufacture
of EPE foam sheet at DANSHUI HUAYA
PLASTICS INDUSTRIES CO. LTD.

SECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: 17,773t CFCs (=0DP) in 1881

PROJECT IMPACT: 160t CFC~12 per vyear, based on 1993
consumption

PROJECT DURATION: n.a. {(retroactive reimbursement)

PROJECT ECONCMIC LIFE: 10 years

TCTAL PROJECT COST: UsSD 50,000 Incremental Capital Cost
UsSD 875,000 Incremental Recurrent Cost
PROPOSED MLF GRANT: UsSp 462,500 {reflecting the Chinese share
of ownership)
COST EFFECTIVENESS: UusD 1.00/kg/y (unit abatement cost)
COORDINATING National Environmental Protection
NATIONAL BODY: Agency (NEPA)
IMPLEMENTING AGENCY: UNDP
APPRAISAL DATE: September 16, 1993
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PROJECT SUMMARY

Danshui Huaya Plastics Industries Co Ltd. ("Danshui”) is a Jjoint
venture between The Maya Group of SBingapcore and several Chinese
(semi)governmental organizations. The company manufactures extruded
pelyethylene foam sheet.

CFC-12 is currently used in the production process, Under this
project, Danshui will eliminate the use of CFCs through replacement
by BCFC~22 resulting in an annual reduction of 160 tons ODS, based
on current (1993) consumption. Solutions involving hydrocarbons
are not possible at the current location in view of the residential
character of the plant's immediate neighborhood. As the supply of
CFCs is currently very erratic, causing serious business

interruptions, the company has decided to commence immediately with
the project.



PROJECT OF THE GOVERNMENT OF CHINA

DANSHUI HUAYA PLASTICS INDUSTRIES CO LTD ELIMINATION OF CFCs
IN THE MANUFACTURE OF EXTRUDED POLYETHYLENE FOAM SHEET

1. PROJECT OBJECTIVE
The objective of this project is to phase out the use of CFCs in

the manufacture of extruded polyethylene foam sheet (EPE) at
Danshui Huaya Plastics Industry Co. Ltd.

2. SECTOR BACKGROUND

The Chinese foam industry consumed in 1991 17,773 tons CFCs (China
Country Programme). CFC-11 was the dominant substance
(15,600t,PUF), followed by CFC-12 (2,173t, EPS/PE). No other 0ODS
was used in statistical significant amounts, although some MCF may
be used in adhesive applications. Furthermore some MCF and CFC-113
may be used in mold release agents. Production is divided between
larger state owned enterprises and smaller township or private
enterprises. Production and process information from state
enterprises is well documented. However information on the rest of
the industry is less reliable. More detailed information about the
sector is provided in the following table:

Categories ODS Production Plants
Subcategories (t) (t) (range)
Extruded PS/PE 2,173 13,000 30- 50
Flexible Polyurethane 2,000 50,000 50-100
Pipe Insulation 600 4,000 10- 20
Sprayed PUF 600 4,000 50-200
Appliance Foams 5,000 40,000 40- 70
PUF Panels 7,400 52,000 20- 50
Total Rigid PUF 13,600 100,000 120-340
TOTAL 17,773 163,000 200-490

The Chinese Foam Industry
Selected Industry Data (1991)

Government and

ultimately eliminate CFC utilization.

prhaseout coordination

in

all foam

industry are committed to sharply reduce,

and

MLI is responsible for the

categories.

responsibility is divided into two areas:

Ministerial



8] Refrigerating foams.
o] Non-refrigerating foams

There are othery ministries involved in the refrigeration I[oams,
i.c.:

Ministry ©of Chemical Industry (MCI),

Ministry of Commerce (MOL),

Ministry of Aerospace Industry (MAIL)},

Ministyy of Machinery and Electronics Industry
(MMEIL),

o000

Complete phaseout for non-refrigeration foams is targeted for the
year 2000. Refrigerating foams are expected t¢o be CFC free from the
vear 2005. Uninhibited use of CFCs in focams for domestic
refrigeration is expected feo lead to an increase during 1991-1995
by 8 %/y, and after 1995 bv 3 %/y. For other foams, a growth rate
of 6 $/v is forecasted.

3. ENTERPRISE BACKGROUND

Danshui Huaya Plastics Industries Company Ltd. {("DANSHUI") was
established as a partnership between

o Beijing Foreign Trade Department........ 15.0%
o} Shenzhen Qinchou Economic trading Co....17.5%
o Qinchou Plastic Factory Co....... v 17.5%
o Maya Group, SingapOre....ceoeernrnaasa ...50.0%

The company produces in a facility in Danshui/Huiyan, in the

Guandong province, The plant is embedded in a residential setting.
Current employment is 45-50 persons.

Production has grown rapidly since the start-up of the facility and
is expected to show future strong growth:

1991: 182t resin 60t CFC-12
1992: 315t resin 120t CFC-12
1993: 420t resin 160t CFC-12 {est.)
1994 540t resin 200t CFC~12 {est.)

Growth in 1993 could have been higher if not for problems in the
supply of CFC-12. The difficulties in buying CFC-12 caused serious
production interruptions and loss of business.

4. PROJECT DESCRIFPTION

Danshui currently utilizes about 160 vt CFC~12 in the manufacture
of EPE foam sheet. The company is committed to phase out the use

3



of CFCs, and has identified butane as the replacement of choice.
However, the use of butane at the current location is not possible
without unacceptable endangerment of the resgidents. The company
therefore has to resort to an inflammable blowing agent. HCFC-22
is selected as an interim solution. Permanent solutions such as
HFC~134a or carbon diogxide are under consideration for
implementation at a later date.

The company has already experience in the use of HCFC~22 through
its partner, the Mava Group from Singapore, and will not need any
external technology exchange.

The modification costs for HCFC-22 are relatively minor. However,
the operating costs are considerable higher than those of CFC-12.

The project includez these costs for the first four years after
implementation.

The current supply for CFC-12 is erratic and causes serious
business interrupiions. The company has therefore decided to
proceed immediately with the conversion and to apply for
retroactive reimbursement of the eligible costs.

5. TECHNOLOGY
5.1 OVERVIEW AND SELECTION

There are several options to replace CFUs in the production of EFPE
foam sheet, such as:

Atmospheric gasses (nitrogen, carbon dioxide},
Hydrocarbons {(LPG, Butane, Pentane),
*Berstorff® technelogy (nitrogen with alcohol),
HCFCs (-22, -142b},

HFCs {(~134a, ~152a},

cCo0O0

A summary o©of these technoleogies, their potentials and their
limitations is provided trough the UNEP technical Options Committee
and in several UNDP studies.

Danshui's production unit is located in a building that is embedded
in a residential area. It is wvirtually impossible to achieve
acceptable safety standards in case of a conversion to
hydrocarbons. The use of HCFC-22 appears the most cost effective
solution using a non~flammable blowing agent. This technology is

0 Proven technology in processing and product performance,
O Acceptable in food packaging,

o’ Non~-flammable and low ih toxicity, _

0 Easy adaptable to the existing equipment,



HCFC-22 has, however, an ODP {(0.05; UNEP) and should be considered
as an interim solution. A replacement by HFC-134a at a time that
price and availability would allow this, or by carbon dioxide
provided this technology is further developed, is foreseen,

5.3 REQUIRED MODIFICATIONS

The use of HCFC-22 will require the following changes in egquipment
and processing:

o Special storage tanks (250 psig i.s.o. 185 psig). As
Danshui rents the gas cylinders from its supplier no
costs are related to this change;

o Replacement of all elastomers that c¢ome in contact with
the foamant (o-rvings, accumulator bags, back pressure
regulator diaphragms, relief valves, etc.) by compatible
materials such as necoprene or butyl rubber;

O Recalibration of the foamant metering system.

O Readiustment of the cell size by talc addition or CO2
nucleation;

o Readjustment of the surface {increased air ring

pressure);

C Readjustment of the density by reducing the foamant
volume (80-100% of the CFC-12 volume);

o Careful control of the rollstock related to the faster
diffusion of HCFC-22 resulting in less post expansion.

As an alternative the introduction of anti-diffusion
agents can be considered:

6. PROJECT COESTS
6.1 CAPITAL COSTS

Modifications of the extruder.. ... .. iervnnn Ush 50,000

TOTAL INCREMENTAL CAPITAL COSTS...............USD 50,000

T I I 0 0 A S M e e e e e o S S S W G s W S S Tt T T S S S T T W N A A M W e Tar e s g ey g S T

6.2 OPERATING COSTS
The current costs of HCFC-22 are RMB 14,600/t compared with RMB
8250/t for CFC-12 (Annex~A). Assuming identical consumption, this
leads to extra costs of RMB 5,350/t CFC, or (1 USD = 5.5 RMB)
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UsSh 873/t. Assuming 20% annual growth this leads to the following
cost development:

1994 1995 1996 1997 TOTAL
ODS use {(t/y) 200 240 280 335 1055
Cost Differential 194 212 272 325 1003
£00D UsSD)
Discount Factor 1.000 0.8%09 0.826 0.751
{10% Discount)
Het Present Valus 194 212 225 244 875

{000 USD)

The NPV of the recurrent incremental costs is so with:

Usp 875,000

mEmmmmmRERE

6.3 UNIT ABATEMENRT COST

a) ODS Reduction Project Costs........... e UsSD 50,000
b) Annual Incremental Costs (1994)........¢..-. UsSD 194,000
c) Prodject Useful Life. . it it ceenornneee 10 vears
d) ODS reduction/y (1994)...... e s e e kg 200,000

Unit Abatement Costs [(a/c + b)/dl........USD/kg/y 1.00

T T S Sen mm M S S AW S NS Y T M TS L A WA SR T M Ao o UL e AP T A e S D UL R R ik skt A Wt M o e v S A A o o e e S S
— N e TR TR TS m e T S e e e i TR e e S e R A e R N A A I S MMM I I S R N I I IR T S

7. FINANCING PLAN

Reguested is the reimbursement of the eligible incremental costs.

As the company is 50% Chinese owned, this will amount to 50% of USD
925,000 or

usb 462,500

e e W 2

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

The project will be substantially implemented by the company at
time of approval. UNDP will oversee the project.

6



8.2 BCHEDULE

Implementation schedule started with Danshui Board approval of the
installation of CFC~free technology ({(August 1%93), and will end
after monitoring has confirmed that at no place on the machine or
in the working area unsafe levels of HCFC-22 can be detected.

TIME FOR COMPLETION
Q3 04 QL Q2 03 04

TASK

1. Preparation

Board Approval X
Equipment Selection X
Order Confirmation b4

2. Installation
Machine Modifications b4

3. Start-up, Training

Machine Start-up X
Safety Training x
UNDP Audit X

8.3 FPROCUREMENT

Mava Group will procure the project. UNDP will review this
procurement.

9. PROJECT IMPACT

This project will eliminate the use of at least 200 tons of CFCs in
the first vear of implementation. Market and company growth
indicates that this may increase up to 20% annually in subsequent

years. The project employs commercially viable and environmentally
acceptable technology.

10. ANNEXES

Apnex A: CFC/HCPFC price information
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PROJECT COVER SHEET

COUNTRY OR REGION: China

S8ECTOR COVERED: Sectors: Multiple

NATIONAL OLB CONBUMPTION 60,352 tonnes of ODP in 1991
PROJECT TITLE: HATIONAL PRODUCT QUALIFICATION AND

STANDARDS EVALUATION FOR NON-QDS
ALTERNATIVES TO CFC APPLICATIONS

PROJECT DURATION: One year from funding availability
PROJECT IMPACT: No tonnes directly reduced. Will

enable the rapid scaleup of CFC
alternatives through product

standardization.
PROPOSED BUDGET: Us $362,500
EXECUTING AGENCY: SHANGHAT INSTITUTE OF ORGANQO-
FLUORINE MATERIALS (SIOFM)
IMPLEMENTING AGENCY: UNDP
NATIONAL COORDINATING: NATIONAL ERVIRONMENTAL PROTECTION
AGENCY AGENCY THROUGH THE MINISTRY OF

CHEMICAIL TINDUSTRY

PROJECT SUMMARY

As the new alternatives are introduced by both local
manufacturers and international producers/importers, the Shanghai
Institute of Organo Fluorine Materials (SIOFM) is being assigned
the responsibility of product gualification, monitoring and
standards evaluation of the new compounds to be sure that the
enterprises meet the national and international standards set for
these compounds. This project will provide the capability in
SIOFM to accomplish its role. Analytical equipment will be
purchased and installed in existing laboratory space, modified to
accommodate the need. The project will enable the Government to
fully monitor the implementation of China‘s guality standards for
these new conpounds.



PROJECT OF THE GOVERNMENT OF CHINA

NATIONAL PRODUCT QUALIFICATION AND S8TANDARDS EVALUATON TEBTING/
FOR NON-OD8 ALTERNATIVES TO CFC APPLICATIONS

1.Project oObjective

The objective of this project igs to provide analytical and test
equipment that will enable local and international manufacturers
of CFC alternatives to rapidly demonstrate that they meet
national standards, and thereby qualify to produce or import
products to replace CFCs in various uses. The project will use
demonstrated technology and eguipment that is accepted in the
international analytical community, and can be periocdically
cross~checked with other gquality control centers internationally.
This will enable the Shanghai Institute of Organo Flourine
Materials (SIOFM)} to fully monitor product gualification and
standards evaluation of CFC alternatives, and faciitate the
implementation of China’s guality standards for these nhew
compounds.

2.8ector Dbata

Total ODS consumption in China in 1991 was 48,239 tonnes with a
ODP (ozone-depleting potential) value of 60,352 tonnes for all
sectors. China has forecast that unconstrained ODS consumption
would by year 2010 result in ODS consumption of 229,318 tonnes
with a ODP value of 292,714 tonnes with attendant damage to the
global ozone layer. Growth will occur in all sectors, including
the chemicals manufacturing sector, and installation of
alternative manufacturing processes are planned in order for
China to meet these growth needs.



3
3 .Background

China is currently in the early phases of the adoption of
alternative technologies, and the production of alternative
products, that will replace CFCs and halons. Since China will be
both importing and manufacturing these new alternative compounds,
there will be a need for uniform standards and for certification
af products as to whether they meet the standards.

The many enterprises engaged in this activity, comprising both
local and international entities, are individually evaluating
their products for suitability in the market by using a variety
of analytical techniques. The variocus manufacturers will make
claims regarding suitability for use and will certify purity
based on their analytical results.

4.Project Description

5.Technology Discussion

5.1 Salection

Equipment selected for installation in SIOFM is based on the need
to analyze replacement materials such as HCFCs, HFCs,
Hydrocarbons, and various synthetic and natural oils, primarily
for the refrigerant sector, but also for other sectors when
needed and if the schedule permits. Some of the newer
replacement materials require high degrees of purity (e.g. -HFC-
1344). Analyses will be run for meoisture, acid number,
composition/impurities/decomposition products,chloride and
fluoride ions, viscosity of lubricants, and purity/composition of
lubricants, non volatile residues and high boiling residues, and
particulates. The project will not provide for metallic
impurity/additive analyses, as they are laboratory tests used
often, but are not required standard analyses.

Modifications will be made to the rooms housing the equipment, to
provide climate control via modifications to the
heating/ventilation and air conditioning system for those rooms,
and appropriate hoods with accompanying exhaust system,



Equipment will consist of
GC/mass spec for gualitative analyses of impurity,
composition and decomposition products
Karl Fischer coulometric titrator for moisture analysis

Thermal conductivity/flame ionization gas chromatograph for
highly accurate quantitative analysis

Viscometer for analysis of lubricant viscosity
Spectrophotometer for analysis of clean lubricant guality

Ion selective analyzer for detection of fluorine and
chlorine ions/radicals

Potentiometric titrator for acid number

6.Project Costs

6.1 Total Project Costs Reguested from the Multilateral Fund

Equipment price/cost, $

1 GC/mass spec unit 180,000
1 Karl Fischer Coulometric titrator 6,500
1 Thermal conductivity/flame

ionization gas chromatograph 25,000
1 Viscometer 2,500
1 Spectrophotometer 6,000
1 Ion-selective analyzer 3,000
1 Potentiometric titrator 20,000

subtotal 243,000



Other Project Costs
design and construction of
laboratory modifications 45,000
equipment installation 5,000

technology transfer and training
of technicians and laboratory

management personnel 16,000
international expert fee 8,500
contingency items 45,000

subtotal 119,500

TOTAL 362,500
7. Financing Plan
7.1 From Multilateral Fund:
Investment Costs $362,500

8. Project Implementation

8.1 Management

Project management will be carried out by MCI under the
direction of NEPA



8.2 Bchedule

commission facilities

YEAR | 1993 | 1994 | 1995 | 1996

ETEP DESCRIPTIONR

1 Domestic investigation XX

2 Selection of laboratory X
plan

3 Selection of suppliers, b4
negotiations, let contracts

4 design b4

5 Construction X

6 Equipment installation XX

7 Technology transfer and XX
training

8 equipment run-in and b'e4
acceptance testing

9 startup laboratory and x

9. Project Impact

Successful completion of this project will result in

¥

a nationally recognized agency, SHANGHAI INSTITUTE OF ORGANO
PLUCRINE MATERIALS fulfilling its role as the product
gualification and standards evaluation focal point for CFC
alternatives;

gquality of alternatives from various sources being

evaluated, followed and controlled using common standards.
This will allow China to maintain phase out schedules by
assuring that the challenging targets regarding gquality
standards, needed for some of the new alternatives, are
being met as the various substitute technologies are
implemented



PROJECT SUMMARY

COUNTRY : People’s Republic of China

PROJECT TITLE: APPLICATION OF A BLEND HALON-~1211 AND COZ2
FOR USE IN PORTABLE FIRE EXTINGUISHERS.

SECTOR COVERED: Halons

ODS CONSUMPTION Halon=-1211: 4,000 tonnes/yr

IN THE SECTOR: Halon-1301: 50 tonnes/yr

PROJECT DURATION: one year

PROJECT IMPACT: No direct impact

TOTAL PROJECT COST: UsSS$ 65,000 and 75,000 YUAN

PROPOSED ODS GRANT: Uss$ 65,000

EXECUTING AGENCY: Ministry of Public Security

IMPLEMENTING AGENCY: UNDP

NATIONAL COORDINATING: National Environmental Protection

AGENCY Agency

PROJECT SUMMARY

The purpose of this project is to examine the possibility to
use a blend of halon~1211 and C02 in portable fire extinguishers.
In order to utilize the better fire extinguishing performance of
halon-1211 as compared to €02 and simultanecusly reduce the
consumption of halen 1211, initial tests have shown that a blend of
50% <02 and 50% halon-1211 seems to achieve the same fire
extinguishing rating.

The internal pressure is important for the construction of the
cylinder and the steel used for each cylinder. Pressure will be
measured for different mixtures in order to optimize the blend.
Chemical data for the Dblend, design specifications for
extinguishers, recycling aspects and other aspects will be covered
by the project.

If the application is successful, the use of the blend will be
introduced as a demonstration project at one factory, and could
ultimately lead to a 50% reduction of halon-1211 consumption.



PROJECT OBJECTIVES

The objective of the project is to examine the possibility of using
a blend of halon 1211 and €02 as fire extinguishing media instead
of only halon 1211. With a successful outcome of the project, the
medium term prospect is that halon consumption can be reduced to
50%, making a significant reduction of overall halon use possible.

A number of aspects however have to be evaluated before practical
application is possible. The aim of the project is to establish
information on:

Optimized mixture of Halon 1211 and CO2 concerning pressure
level of the mixture and fire extinguishing performance.

Egquipment development and establishment of design
specifications for a prototype fire extinguisher for testing
purposes including requirements for cylinders, valves and
fittings.

Filling and refilling techniques at manufacturers and service
centers.

Other issues to be addressed in the project are influence on the
recycling of halons; the possibility and need for separating
Halons 1211 and CO2 have to be evaluated; as well as possible
influence on requirements for recycling machines, destruction
techniques etc.

SECTOR BACKGROUND:

China’s halon consumption is currently 12,500 tonnes ODP or more
than 25% of the total CFC and halon consumption in China if the
weighted ODP value of the ODS consumed in China is considered. At
present only 60% of the total existing production capacity of Halon
1211 is utilized. (ODP factor used; Halon 1211 = 3, Halon 1301 =
10) .

Approximately 3,500 tonnes Halon 1211 and 10 tonnes 1301 is
produced annually in China by 13 to 18 factories, of which not more
than 5 have an annual production of more than 300 tonnes.
Additional 5-700 tonnes halon 1211 and 50 tonnes 1301 is imported
from developed countries annually (all figures are 1991 figures)

Around 2,645 tonnes Halon 1211 is used for the production of
approximately 1.2 million portable halen fire extinguishers
produced annually by 80 factories in China. 355 tonnes of halon
1211 and 45 tonnes of halon 1301 are used for fixed installations
produced by 25 factories out of the 80 factories.
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600 tonnes Halon 1211 and 5 tonnes Halon 1301 are used by 900
servicing and maintenance companies in China. Due to the rapid
economic development in China during the last few years, a large
number of halon 1301 fire extinguishing systems have been imported
and installed. Those systems are not include in the above figures
as they have been imported as "fire fighting egquipment® and not as
halons. They however will have an influence on the amount of Halon
1301 for service and maintenance in the future.

The Ministry of Public Security (MP3) is responsible for fire
prevention, fire safety, fire fighting and licensing of the
production of fire equipment, including halons in China. It is
also responsible for the phase-out programme for the halon sector
throughout the country. The Regional MPS authorities directly
adninister and control manufacturers and service and maintenance
workshops in each region.

Through the revision of regulations and change of established
practices for the use of halens, licensing the production of halon
based fire equipment and phasing out the production of halons in
China, the MPS5 plays a major role in the sector. A phase-out
programme is under preparation to implement the country programme
for this sector.

PROJECT PLAN

The project will be carried out by the Tianjin Fire Research
Institute, which has the necessary expertise and facilities to
carry out the activities covered by the project.

The examination of the design pressure and suppression performance
for different mixtures of Halon 1211 and €02 will be carried out in
the Chemical laboratory of the Institute, as it has experience in
this field and necessary equipment for carrying out the
applications.

Design specification for fire extinguishers will be carried out in
cooperation with fire equipment manufacturers. The cost implication
for cylinders for different pressure levels will be examined in
order to evaluate the overall cost for the production of 1 million
extinguishers annually. For the fire rating of the extinguishers
however, cylinders for C02 extinguishers will be used for the
practical fire rating testing.

2n evaluation of filling procedures and equipment will be evaluated
as part of the project. As recycling and halon banking is a major
issue in the rapid phase-out of the production of halons, the
possible influence on recycling equipment and recycling of halons
will be examined as part of the project, Other potential
environmental aspects will be evaluated as part of the project.



TIME SCHEDULE
The following time schedule is envisaged for the project:

i
1ist 2nd 3rd 4th |
gquarter | gquarter | quarter | quarter |}
! Miwture data {pressure XXXXXX XXXXXX XX
etc}
Design specification XXXXXX | XXXXXX |
Fire rating testing XXX | XXXXXX XX
Recycling and other XXXXXX | XXXXXX | XXXXXX
issues
o R T T T —

PROJECT COST:

- —
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Manpower: 15,000 10,000
- prototype design and specification
- recycling issues etc

Measurenment of pressure and 20,000% 25,000
other design parameters

Fire rating and other test 25,000% 35,000
- materials, fire extinguishing agents etc
~ £filling equipment for the blend

Miscellaneous %,000 5,000
Total: 65,000 75,000
* The Tianjin Fire Research Institute has or will have access to

facilities necessary for the implementation of the project.
Some of the cost includes modification and adaptation of
equipment.

FINANCTAY, PLAN

The recipient requests the following financing:

Proposed ODS Grant: $ US 65,000
Financed by Ministry of Public Security: Yuan 70,000




PROJECT IMPLEMENTATION

The next step, providing that the result of the project confirms
the preliminary studies carried out, will be the introduction of
the blend in actual production. In cooperation with a halon fire
extinguisher manufacturer, a trial production will be established
for additional evaluation of the viability of the approach.

A positive result of the project and confirmation that practical
problems concerning recycling etc can be solved will have a
significant influence on the demand for halons.
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PROJECT COVER SHEET

COUNTRY Peoples Republic of China

PROJECT TITLE: Testing of vacuum insulation

panels for domestic refrigerators
and freezers

SECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: Foam sector {(199%1): 17,773 t CFC
(= ODP). Subsector (appliance
insulation feoam): 5,000 t CFC
(= ODP). Estimated annual
increase 8 % until 1995; after
18985 3 % p.a.

PROJECT IMPACT: The project contains the potenti-
al of reducing the use of ODS for
this purpose on a long term
basis, and reducing the energy
consunption substantially

PROPOSED BUDGET: Ush 50,000

EXECUTING AGENCY: National Environmental Protection
agency (NEPA), via Ministry of
Machinery Industry (MMI)

IMPLEMENTING AGENCY: UNDP
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PROJECT SUMMARY

2 number of research institutes all over the world are
developing insulation panels for domestic refrigerators and
freezers, using vacuun technclogy as a partial replacement of
plastic foams. The panels seem promising with regard to the
reduction of the use of 0ODS and with regard to the enerqy
consurption from domestic refrigeration.

The Guangzhou Electric Apparatus Research Institute 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 ocbijective of
this project is to carry out such tests on the panels.

NEPA has confirmed that the techuical results of the project
will be made available to all intersted Article 5,Para. 1

countries oun regquest.



PROJECT OF THE GOVERNMENT OF CHINA

TESTING OF VACUUM INSULATION PANELS FOR DOMESTIC REFRIGERATORS
AND FHREEZERS

1. PROJECT OBJECTIVE

The objective of the project is to carry out measurements on
recently developed vacuum insulation panels for proposed use in

domestic refrigerators and freezers as a substitute of plastic
foam insulation.

2. SECTOR BACRKGROUND

Several research institutes all over the world {(especially in
France, Japan, USA etc.) are develeoping insulation panels for

refrigerators and freezers, using vacuum technology instead of
plastic foams as now.

The technology is promising in the sense of insulation capabi-
lity and ozone layer protection. No ODS is needed.

The Guangzhou Electric Apparatus Research Institute {GEARI)
under the Ministry of Machinery Industry (MMI) has developed a
new type of powder vacuum panel which seems rather promising.

However, a range of technical measurements are needed in order

to assess its performance and to test the feasibility for use
imr refrigerators and freezers.

There are in all 70 production lines for domestic refrigerators
and freezers in China with a production capacity on 12 million

units (1991). The CFC-11 consumptien for the insulation foam is
approx. 5,000 t per yea. {199%1).

The annual increase of the production, and hence the consump-

tion of CFC~-11, is expected to be 8 % p.a. until 1995 and 3 %
p.a. thereafter.

A more detailed description cf the foam sector is attached
(Annex 1).

3. PROJECT DESCRIPTION

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 status of the relevant

measurements is descriped in the attached Presentation Paper
{Annex 2).

The project will include comparison of the perfomance of these
panels with other, similar, panels. Furthermore the project
will include considerations of the applicability to the exist-

ing designs and production processes for refrigerators in
China.



The project can be divided inte the following phases:

1. Collection of information on testing standards
2. Testing of panels

3. Evaluation of test results and conclusions

4. Reporting

The different phases include the following activities:

Phase 1: Collection of data on testing standards

The testing consists of both physical and chemical tests. The
physical tests include both thermal and mechanical tests.

In order to ensure that the tests carried out in this project
include all relevant parameters, and that the test results can
be compared to results generated from other similar tests of

vacuum panels, there will be a preliminairy collection of test

procedures from those institutes which have tested the other
panels.

The data collectien will also include technical specification
¢f the other types of vacuum panels.

The testing should be carried out on various applications of
the panels. This phase will therefore also include
considerations of:
- Size and thickness of panels
- Filler and barrier (enclosure) materials
- Adhesives and other materials used in the
- refrigerator cabinets

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.

The testing plan will be discussed with these institutes before
the next phase is started.

Phase 2: Testing of panels

This phase consists of the testing of the panels. The thermal
testing will include measuring of the thermal conductivity
under different temperatures, with different panel thicknesses
and with different powder and barrier materials.

The mechanical tests will include mechanical strength

measurements. Alsc in this cases different kinds of panels will
be tested.

The chemical tests include measurements of the influence on the
panel surfaces of different chemicals, among others the
adhesives or other chemicals which the panels will be affected
by during the manufacture and under operation.



The chemical tests include accelerated tests in order to
evaluate long term effects.

Phase 3: Evaluation of test results and conclusions

In this phase all the collected measurement data will be used
for calculation of relevant parameters. Furthermore, the data
will be used for consideration of the applicability of the
panels in refrigerators and in the existing production facili-
ties in the Chinese refrigeratior industry.

This phase alsoc includes comparison of data of these panels
with the data of panels developed by other institutes.

Phase 4: Reporting

This phase will include preparation of a report with all the
findings of the tests. The report will be published and dis-
cussed with representatives of relevant research institutes and
industries, e.g. from France, Japan, USA, Denmark and China
itself, and presented at international seminars.

4. PROJECT COBTSE

The total project cost will amount USD 50,000. The budget can
be summarized as follows:

-~ Materials, equipment etc.: UsDh 15,000
- Testing at other institutes: USD 10,000
- Travel expenses: Ush 5,000
-~ Fees: ush 10,000
- Seminar cost: USD 10,000
-~ Total project cost: USD 50.000

The project costs are specified in annex 3.

5. FINANCIAL PLAN

The reciplent regquests a grant to the amount as budgeted.

6. IMPLEMENTATION

MMI with assistance of NEPA will oversee the implementation of
this project. It is expected that the project can lead to a
better understanding of the possibilities of the performance

and applicability of vacuum insulation panel as a substitute
for foam plastic insulation.



7 . PROJEQCT IMPACT

This project will have no direct impact on the use of 0ODS.
However, it will contribute to the development of a very
promising technology which will have the potential of
eliminating the use of CFCs and HCFCs for insulation foam in
refrigerators. It also implies the possibilities of reducing
the energy consumtion for domestic refrigeration substantially
and reducing the emission of greenhouse gases.



Annex 1

THE CHIKESE FOAM INDUSTRY

-~SECTOR BACKGROUND--

In 1991 the Chinese foam industry consumed 17,773 tons of CFCs
{(ref. Country Programme for the Phaseout of ODS under the
Montreal Protocol). CFC-11 was the dominant substance, followed
by CFC~12. No other ODS were used in statistically significant
amounts, although some MCF may be used in glue applications. Some
MCF and CFC-113 may be used as a mold release agent.

Production is divided between larger state owned enterprises and
smaller township or private enterprises. Production and process
information from state enterprises is well documented. However
information on the rest of the industry is less reliable.

More detailed information is provided in Table 1:

pu——

u {sub)category e tonsﬂg?s type ODS
Extruded Folystyrene/ethylene 2,173 CFC-12
“Flexible Polyurethane 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 consumpticn in the foam sector (selected industry
data, 1981)

Government and industry are committed to sharply reduce, and
ultimately eliminate CFC utilization. MLI is responsible for the
phaseout coordination of all foam categories. In addition, other
ministries are involved in the refrigeration foams, such as the:

Ministry of Chemical Industry, o
Ministry of Internal Trade,

Ministry of Aerospace Industry,

Ministry of Machinery Industry,

000



Complete phaseout for non-refrigerating foams is targeted for

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

The sector invoelves 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 combined capabilities, or even multiple
capabilities in one category.

Ii {sub}category iproduetion {t) plants{l) | plants(h)
Extruded PS/PE 13,000 30 S0
Flexible PUF 50,000 50 100
Rigid PUF 100, 000 190

Pipe Insulation 4,000 10 20
Sprayed PUF 4,000 50 200
Appliance Foams 40,000 40 70
PUF Panels 52,000 26 50

Table 2. Estimated number of foam production unit ("1 =
low estimate; "h" = high estimate)

The use of feoams for domestic refrigeration 1is expected to
increase annually during 1991-1995 by 8 %, and after 1995 by 3%.
For other foams, an annual growth rate of 6 % is forecasted.

Beijing, April 21, 1993
Bert Veenendaal

Vs s . ,

Tianjin Polyurethane plastics Factory for instance has twe
flexible foam lines, one panel line and facilities for
spray foam.
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Study Report on Powder Vacuum Insulation Panel

1. Introduction

With the development of refrigerator industry, Chipa has consequently
increased its production of rigid polyurethane foamed plastics(RPUF) for
the last decade of years. Adverse studies aip to improve the insulation
rate and reduce the weight of RPUF pmanifest that its thermal conductivity,
which usually has 0.020-0.024w/mk, is very close to the theoretical value,
0.0182w/mk. Its density also drops to 32+-2kg/m3. So it will be hardly
possible to improve the technoleogy of refrigeration and save money and
cnergy through further efforfs to raise the insulation rate and keep low
density of RPUF with CFC-11(F-11) as its blowing agent.

And what is wore important is scientists, after ten vears of observation
and research, prove that CECs cause severe depletion on the szone layer and
acceierate the speed of warmhouse phenomenon of the Earth. They destroy and
bring disastrous effects to the environment which homan beipgs eannot
survive withoul. To replace thew becomes the overwhelming task of
environmental profection.

F-11, the blowing agent of RPUF, is one of the limited CFCs. Statistics
shows that in 1987 the world’s total ouwipel of refrigerator is 58,676,000
sets, using up 8,600 tons of €FC-12 and 60,000 tons of CFC-11. In 1988,
China manufacturers produced 7,398,600 sets. Consumption of CEC-12 is 2,000
tons. FEight thousand tons of CFC-11 are used as insulation saterials,. which
take up 17 percents of total consumption of CFC in China. It is 2 priority
to seek alterpatives of CFC-11 as insulation material.

For the last two years many couniries have nade great efforts to replace
CFE-11. One wmethod is to use combined poly-ethereal agents. It contaips 50-
percent water replacement of CFC-11. British ICI Company and German's Bayer
Company, for exasple, have put this method into practice in many European
nations and regions. The ICI fo. whe introduces its techmology to Chipa's
Beijing Snowflake Refrigerator Factory and Baver to Qingdao Refrigerator
Factory, wmake sucesssful experiments in the East. Chima's T3lizht Chemieal
Research Institute and the 501st Institute of the Kinistry of Aerospace and

Aeromautics have achieved satisfactory results in this field and planned to
put into use in three years.

The research of appliance of CFC-11 alternatives is undertaken at the same
time. German's Eoli-Chemic Co. use HCFC-123 and HCFC-141b as blowing agent
in EPUF foaming experimeut {o compare the formuls and gquality  of RPUF.

Several research centers in Chinma make similar experiment and discover that
by using HRCFC-123 and HCEC-141b, the insulation rate of RPUF drops to some
degree. And BCFC-123 does not fix well to the lining material ABS inside a
refrigerator: while HACFC-141F is unfortunately inflammable. To solve these

problems it still take a long period of {ime changmg the foramulz of RPUF
and the internal lining wmaterial. ]

Some researchers develop an insulation panel without O0DS. This panel,
called the Powder Vacuum Insulation Panel, will completely replace CFC and
has a rate of insulation three times as hish as RPUF. Panasonic Freezer
Refrigeration Company began to make PVIP in 80s and they have wminimized its
therpal conductivity to 0.007w/mk., In 1985 a special panel cosbining RPUF
and PVIP was made to substitute for the insulation panel of .refrigeration
room. For example, Panasonic NR-314T6 refrigerator, which uvses this new
panel, has 120L of volume, 30% bhigger than usual refrigerators and 50.3%

raise in gayacity, That is a significant progress in the technology of
refrigeration.

In consequence, researches on the connecting rigid foam plastic vacuum
insulation panel were undertaken. This panel has same insulation rate as



pvip. U.S. and German bave achieved similar thermal conductivity of PVIP to
Japan. Another resecarch lately done in U.S. involves stainless steel. 1In

- China, Xi'an Pomegranate Technology Co. LTD. and Shaanxi Refrigerator
Factory have jointly accemplishzed 0.006-0.0.0093«/=k with PVID,

PVIP has a fine quality of insulation and doesn’t contain any kind of CFCs.
But it is regsarded as an ideal alternative of CFCs in the long term. In

Harch-October, 1981, my instituie undertook a preliminary research of CFC
replacenent.

2.The Theory of PVIP

An insulator wusually have one of the three modes of thermal conductivity:
conductivity, radiative conductivity or convective conductivity. Iis
superficial thereal conpductivityinmincludes the thermal conductivity of its
ipternal vaporflylof its solid contact'iland radiative conductivily, convective
condoctivity of vapon)As formula (1) shows:

-/\\’55: hﬁ’thgfhg”{' >\c,

PVIP is a kind of panel with extracied vacuun after being filled by powder
insulators. The panel could make a vacuns of 1 pa (167 nzfg).

Under general circumstances an insulator conducts heat by air. And this
sode of conductivity will take up over 50% of its totzl conductivity. The
density of the insulator has little influence on the conductivity. The
vapor inside PVIP is exiremely sparse and the wmolecules of the vapor _bhave
ieast chances to come into each other. The conductivity of vapor iﬂe.}\j 18
reduced to such a degree that it can be neglected. And the extreme
sparseness of cellular powders can alse be neglected. Therefore, the
thermal conductivity of PVI? A, is nainly determined by As and Nr. But the
proportion of these two factors are small. So A will be much lower than A.
Formula (2} shows their ralation:

N et Agy TN Nt Dy -

here Aeois extremely samll and can be neglected. So formula (2) transfers
to formula - (3}): )

)\g - -haeﬁ_ }\§0+)\59 + R{c

Fron formula (3), we'll find Ajof PVIP is determined by )\j,m,hjg and A
Formula {4) explains the )301’ PYIP vapor:

Ly
}\jp”‘* 7\3f “}::”;"‘“

here: 7\31 stands for )\Oaf vapor of 1 baromeiric pressure,
Lv for distance ™ hetween vapor,

i, for average free movement of vapor molecules.

Formula (5) shows | value:

| = 233X 107

f}/r’“"z



here: T stands for teaperatnre (k).
P for pressure {(mmEg),

& for semi-radius of vapor wolecules {cm).
I is inverse to¢ vapor pressure when T and o is stable.¥hen the vaccuum
- degree goes up {(i.e. the pressure is lower), the L value goes up while _}‘aﬂ
drops. As L >> Lv {over fifty times), the TC value of decreases to a
level that it can be overlooked. Consequently the quality of the insulation
ig determined by F, i.e. the solid volume of powder, which affects the
value of )\sa, Ao and No. The T€ value of solid powder matrix is bigger
than that of the air. As F goes up, so goes up tooe. As the powder
grains make less contacts, the powder has a great heat resistance. F qoes
up, r}}io goes down. Formtla (6) calculates the value of Myo:

}\m = 4Lyn? dg1?

here: n refers to refracticn index of the air
d to radiation constant

¢ to blackness of fillers

T o tepperature

. to range betwenn the grains

VYhen the other parameters are set, )\m is proportionate to L, i.e. ?\m is
inverse 1o E.

According to the above theory, a PVIP can be made throush researches in these
aspects.

3. Research on PVIP

3.4 Research on the Powder

The quality of powder is most influential Ffactor in making PVIP. These
preeises determine whether a kind of powder can be used or not:

a. very small TC and A}'ﬁ value;
h. under the condition of a low vaccoum degree, the range befween grains is
so small that o ¢an be overlooked;

¢. endurance of the outside air pressure, so as to keep the plastic film
container apart;

¢. light weight:

e. easy to get dry;

f. rich resource to keep its price low.

The best choice is the expansive perlite powder (EPP). BHowever, the varied
density of powder, the thickness of liner, the size of grains and the
coptent of impurity will have direct effects on the TC value of PVIP.
Experiments on PVIP from various sources show that the 1IC value of PVIP

goes up with the increasing panel density jin a certain range and drops when
the granularity gets lower. See:

Dizgram 1: TC Value of PVIP with Densities

Sample Ro. Densily Vaccuum TC(w/mk)
: (kg/ud)  Degree(pa)

9110194 3pl ¢ (.01398

911019-B 250 6.1 0.0171

911819-C 290 0.1 0.0165

$11019-D - 150 0.5 0.0172



Biagram 2: TC VYalue of PVIP with franularity

Sample No Powder Panel (ky/u3) Vi{pa} TC{w/zk)
Granularity Oensity

81490-2 egagre grain: 160 <1 0.0226
fine = 2:1

3130-3 COATSE ~ 168 <1 0.0273

q9190-5 coarse 250 =2 .0329

8190-8 fine 250 {=7 f.0168

Those data show that to achieve the best value of density between the

granular ranges and the panel apd of powder and granular sizes, we must do
guch more experigentis. ,

3.2 Research on Haterials of Powder Vaccuum Container

Keep the vaccuum degree of panel steady. These are the required
characteristics for the materials:

1} well-maintenance of vaccuum apd low gas and air permeshility:
2} low solid T¢ value of the econtaimer;
3) wechanical sfrength for 1 bar;

4} easy sealing, simple craft and suitable for quantity oproduction;
8} light weight,

The best choice at present is PET-Al-PE cowpiled film. But experiments show
it causes 3-5% inmcrease of TC value, See:

Bi;s 5: TC Value of PVIP with Packinas

Sam HNo Vaccuum  TC{w/uk)
Degree(pa}
kraft paper hag kraft paper bag
PET-AL1-PR
9010-17-1 101325 0.0556 0.0541
8610-17-2 101325 6.877%1 g.0411
4018-1%-3 101325 .0518 ‘ 00505

The reason: 1C valuc of aluminius{230w/sk) is 1,000 times bigger than ‘thai
of plastic film. Data show when the thickness of Al layer is 0.5um, there
value rises when. it i

is almost no effect,  Bulf TC 3 is. Jum. See below:
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The thickness of A;}dyer &%ﬁ?ﬁ%ﬁ%&%ﬁ %ﬁgﬁ s%s 9-12um. 8o 1C value

rises. We'll have systematic research in this aspect to make the best

radiation rate of Al layer in certain thickness so that the TC value is
proper.

3.3 Research on Yaccuum Extraction )

This technoloay is critical in determining the perfect insulation rate of



PVIP. Resistance of the extraction is high and the process will take a
comparatively long time. So the accessory, the timing and the pancl
temperature of exiraction system must carefully designed. Piagram §
discloses the relationship between timing and TC value of pancl.

PBiag 6: TC Value of PVIP with Extraction Time

Sam Ko Pensity{kg/w3) TC value comments
ext 2/3hr ext 4hs ext Ghs
1pa 200pa 1pa
8912-2% 160 0.6485 £.0255
9190-2 160 0.0226 use viscose to

stick powder

3.4 Research on Formulation and Craft of PVIP

The gas and humidity will permeate the file of the vaccuum container when
a PYIP for a lopg duration. Vaccuum pressure in PVIP will gradually rise

and insulation rate drop. Adding gas absorbing agent{G04} will prolong the
life of PVIP. G0A has these characteristics:

1} large capability of absorbing 9as and low balance pressure intensity,
2) stable quality and regenerative,

3) high intensity.

The additive 1is determined by PVIP duration, permeatiblity eof gas and
humidity in vaccuum container materials, enmission rate of powder wmaterial
gas, absorbing speed and quatity of the agent.

Also, to reduce the effects that radiative conductivity makes fto the TC

value of the panel, proper types and amount of netal powder will he added
in PVIP. ¥e had used waler-soluble resin as viscose 1o make the material

intc a pansl of proper intensity and specifications. The result, however,
ig that its driness and vaccuuw degree are affected. See:

Diag 7: T€ Value of PVIP with Panel-making Crafts

Sam No  Density Vaccuux ¢ {w/mk)

{ka/m3} Degree{pa} Panel of powder Of powder with viscose
9014-2 192 1 0.6362
9130-1 201 i #.0186

Biag 8§: T Value of PVIP with Viscose

Sam No  Density Vaccuus TC {w/=k)
{kg/m3) Degree{pa} Powder panel paper bag Powder panel
PET-AL-PE
4140~-1 123 1 §.0533
101325 0.0513
9140-3 86 1 0.0471
161325 0.0448

Further research should be made on the location of gas absorber and metal
powder in the panel and the size of the panel.

4. Research on Application of PVIP

1% doesn’t require any CFC substances to wmake a PVIP. Therefore. it can



replace RPUF insulation waterial currently used in refrigerators. It js
significant for protection of ozone layer, environment that mankind rely
on, and will create rewmarkable social benefits. Its super TC has tackled
the problems derived from freezer enlargement such as volume increase,
occupying large space, and higher energy consumption. The TC rate of pVIP
is 0.007w/mk. Its imsulation perforsance is three times of the current
RPUF. The application of PVIP and RPUF compound as refrigerator insulation
can not only improve a refrigerator’s insulation properties, achieve energy
efficiency, improve refrigerator volume, but also reduce 501 of CF(-11
consuspt ion. Current CFC-11 substitution research. work proves that the TC
value of RPUF with HCFC-123 or HCFC-141b as foaming agent is greater than
current HPUF. Adoption of PYIP-RPUF combination will cowpletely replace
CFC-~11, 1its insulation periormance is identical with existing RPUF. Sese
diagram 9 for details. Therefore, PVIP is a new prospective insulation
maferial used in refrigerator.

Piag 9 TC of PVIP, RPUF and their Compound

Saz No Density(kg/m3) TC{w/nk}
ACFC-141b 33 0.0242
10198 250 0.0185
BCECI141b + 10198 / £.0215
HCFC-123 33.8 0.0236
9252 110 | 0.0162
ECFC123 + 9282 / 0.0227

As people are copcerned about the feasibiliiy of actual applieation of PVIP

in refriagerators. Some of the views on this issue presented here are for
reference. } )

1} Long-ters Effect of PVIP

Since forpulation, technology, vacuum container wmaterial, thermo-sealing
technology, and vacouw extraction technology can guaraniee the vacuuzr of
PVIP and keep vacuum for long time. Whem used in refrigerator, it can be
coppounded with RPUOF. In this way, RPUF can not only keep the pamel from

any damage but slow the permeation of the air aad humidity - so it'l]l be
more durable.

2) Costs of PVIP

Present researches promise low cost of materials but difficult craft and
techpology. The total cost is roughly the same as or slightly higer than
that of RPUF but lower than that of RPUF with BCFC-123 or HECFC-141b blowing
agents. The refrigerator manufacturers will find it quite acceptahle.

3) No big change will be made on the present foaming line when PYIP is
applied in refrigerators. The only amendment is to add 2 process in the

line to make PBVIP into the setup of refrigerators. Bowever, we are in this
research right now.

4) A refrigerator with PVIP will be heavier than that with RPUF due to its
density which is six times bigger than that of RPUF. But if we make some
improvement on its woving sturcture and at same time tell the customers the
importance of environmental protection, it won’t be a big problem.



5. Conclusion

1) All in all, it is critical to start the research on PVIP.
2) Preliminary study on PVIP has achieved 0.010w/mk TC and 180k9/w3 cof

densily. It provides a serial of critical points which we have to come
across in future research, teo wit:

a. making expansive perlite powder and best choice with grains® size and
range; :

b. materials for making powder vacuuzm container;

¢. technology for thermal sealing;

d. accessories f{or the vacuum extraction systes and research on its related
technoloay;

e. research on PVIP formelation, technoloay.

In future research work, if these issues ecan be studied nore
systenmatically, anticipated objectives can be achieved.

31 Based on the preliminary résearch work, our idea for the pext step is:
while PVIP research is being undertaken, the research work should alsc be
wade on connected foawing rigid plastic vacuum insulation papel with CFC-11
free foaming agent. Through research, first-class PVIP with comprehensive
performance will be selected fros vacuum panel made by different kinds of
vacuum container wmaterial or fillings. Research on RPUF and PVIP compounds
technology as refrigerator insulation layer should also be conducted.
Ohjectives such as insulation waterial used in refrigerators completely
free of CFC-11 and insulation technelosy improvement will be accomplished.

4} Due to large amount and difficulty of research work of the project, it
is_necessary 1o have supports in terms that this technology involved wmany
firlds of research, manpower, wmaterials and fipancizl aild. 1 believe, under
the auspices of concerned authorities, the research work of the project
will be accomplished definitely, creating benefits for the society.



==-PROJECT COSTS~--

~~=DETAILED BUDGET~-

Materials, equipment and apparatus:

1.1. Materials testing:

Vacuum container performance tests:
Perlite powder perfomance test:
Absorbent performance tests:

{

1.2. Egquipments and apparatus:

Film permeability rate measurer:
Vacuum board forming mould:

~ Vacuum contailner sealing machine:
Vacuun pump system:

!

Total, materials and eguipment:

Testing etc. other institutes:

- Sample and prototype manufacture:
- Sample and prototype tests:

Total, testing etc.:

Travel expences:

~ Collection of information on other
panels:

Seminar costs:

- Discussion of test results with
other institutes:

staff expenditures:

- 1 senior engineer:
~ 2 englineers of USD 2,700:

Total, staff:

Total project costs:

uso
uso
Uusp

Usn
usD
ush
Usp

UsD

UsSh
ush

UED

UsD

usp

ush
usp

UusD

ush

Annex 23

3,046
3,000
1,000

1,000
2,000
2,000
3,000

15,000

6,000
4,000

10,000

5,000

10,000

4,600
5,400

10,000

50,000



PROJECT COVER SHEET

COUNTRY OR REGION: People’s Republic of China

PROJECT TITLE: Survey on policy and planning
measures Lo promote recycling of CFCsg

SECTOR COVERED: Recovery and Recycle

ODS USE IN SECTOR: Consumption for total refrigeration

sector: 12,869 MT CPC (1991).
Estimated recycling potential: 4,500

MT CFC
Growth rate of the sector about 15%
p.a.
PROJECT IMPACT: The project has no direct impact, but

it is a precondition for implementing
other recycling projecta within
refrigeration and air conditioning

PROPOSED BUDGET: Ush 200,000 MLF Grant:
RMB 95,000 Government of China

EXECUTING AGENCY: National Environmental Protection
Agency (NEPA), wvia the Ministry of
Internal Trade {(MIT)

IMPLEMENTING AGENCY: UNDP

R T o I i e e e O T T I o N A O O . o e L A O N o R N R T S T N T s NI o A I I e e R I o

PROJECT SUMMARY

The objective of this project is to establish an
infrastructure design and an organizational framework for

coordinating a number of recycling projects and evaluating legal
and economic measures tc promote recycling.

The project will result in the set up of an organization for
coordinating the recycling projects, and the design of an
infrastructure for a nationwide network for recycling. It will
provide for study and follow-up recomendations for legal and
economic instruments to promote recycling. The project will also
include seminars for communicating and training the organizations
involved in recycling.



PROJECT OF THE GOVERNMENT OF CHINA

Survey on policy and planning measures
to promote recycling of CFCs

1. Project Objective

The objective of this project is to develop an organization
and on umbrella plan for all the recycling programmes and
projects in China, and to evaluate policy and planning measures
to promote the recycling activities.

The proiject will thus form the framework for corganizing and

evaluating a number of prototype tests projects on the recycling
of CFCs.

Z. Sector Data

Total ODS consumption in China in 1991 was 48,239 tonnes with a
ODP {ozone-depleting potential) value of 60,352 tonnes for all
sectorg. China has forecast that unconstrained ODS consumption
would by year 2010 result in ODS consumption of 229,318 tonnes
with a ODP value of 292,714 tonnes with attendant damage to the
global czone layer. Growth will occur in all sectors. Due to
the growth and to China’s dependency on imports for about half
its needs, an urgent key need will ke to rapidly develop a
recycled supply of CFC’'s.

3.Background

The recycling of CFCs will play an important role in the
Chinese Country Programme to reduce the emission of ODS to the
atmosgphere.

Firgt, recycling will reduce the consumption of CFCs for the
refrigeration and air conditioning areas. Secondly, recycled
CFCs help China meet their growing needs as the worldwide
production of CFCs is reduced. The recycling of CFCs will thus
allow a faster phaseout of CFC production.

The recycling of CFCs in a countyy as large as China is
complex, and reqguires thorough and comprehensive organizational
work, as the recycling has to take place through widespread
networks of centres and companies all over the country.

Today, the repair and maintenance of commercial and
industrial refrigeration and air conditiconing facilities is



carried out at 8,000 centres. The repair of refrigerators takes
place at 40,000 service centres throughout the country. There
are 4,000 service stations undertaking the repair of mobile air
conditioners.

Furthermore, repair of defective refrigerators takes place
at the production lines of the country’'s 70 refrigerator
factories. Likewise defective mobile air conditioning devices
are repalred at production lines in car factories.

For recycling to be successful, the centres and companies
have to be aligned and informed, as well as supplied with
information and devices for recycling of CFCs. These recycling
systems, moreover, will continue to be relevant after
substitution to low and non-0DS technology.

4. Project Description

The project will both develop the organizational framework
for implementing the prototype recycling projects and provide
information for future policy and planning to promote recycling.

The project will include the following components:

1. Organizational set up for implementing and supervising
prototype project to recycle CFCs and later projects to
disseminate the recycling activities.

2. Data update to evaluate existing and future potentials
for recycling of CFCs, and data on the service
networks. This will also allow for monitoring

Progress.
3. A design for nationwide networks for recycling of CFCs
4. Bvaluation of various options for legal and economic

instruments for promoting the recycling of CFCs

5. Establishment of a plan for training and information
dissemination on recycling of CFCs

The components are degcribed in more detail below:

Component 1l: Organizational set up

The project begins with the setting up of an organization
which will be responsible for both steering this umbrella

programme and the implementation of projects for recycling
of CFCs.



This alsc includes coordination of recycling projects with
other projects on conversion of refrigeration and air
conditioning facilities to non-CFC technology.

The organization will thus include among others: the
Ministry of Internal Trade (MIT), Ministry of Machinery
Industry (MMI), Ministry of Light Industry (MLI}, Ministry

of Chemical Industry (MCI) and the executive organization,
NEPA.

The task of the organization will be:

- To set up the overall guidelines for coordinating and
implementing recycling projects;

- To set up a time schedule for implementing projects on
recycling of CFCs;

- To carry out overall monitoring and evaluation of
recycling projects

The organization will also evaluate the progress of the
recycling projects across China for feedback to NEPA.

Component 2: Updating

There already existg some data on the consumption of CFCs

within the field of refrigeration and air conditioning and
the service network.

However, there is a need for updating and supplementing that
data which are of specilal interest for recycling activities.
In this respect there is a need for data to analyze the true
cost effective potential for recycling CFCs within the
various fields of recycling:

- Service centres and companies for commercial and
industrial refrigeration and air conditioning

- Service gtations and companies for mobile air
conditioning

- Companies manufacturing refrigeration equipment and
mobile air conditioners

- Liocal service centres for domestic refrigeration and
air conditlioner units

Projects in all these areas will be submitted subsequent to

this project, establishing the initial recycling programme
in China.



Further, there will be a need for demographic and social
data for the areas where the different centres are
operating.

Data will be generated for both existing and estimated
future conditions. The data collection will be coordinated
with data ceollection in the prototype projects, so that
dquplication of work is avecided.

The prototype from projects in each area will primarily
provide the basic data from the subsectoxrs, while
summarizing and calculation for the whole sector will take
place in this project.

Component 3: Nationwide networks

It is important to ensure a close coordination between the
involved centres and companies in order to ensure an

efficient and cost-effective implementation of recycling
activities.

The existing network of service centres and companies
operates at different levels and is supplied with different
kinds of equipment, and perscnnel with different skills.

Some centres will have to handle small amounts of 0ODS, while
others will have to handle large amounts. The need for
eguipment, information and training will therefore be
different from centre to centre.

In this phage the logistics and infrasitructure of the
networks will be analyzed, and improvement recommendations

will be developed for future organization and cooperation
between them.

The analysis of the networks will include considerations of
the capacity, the need for eguipment and skills, and the
economics of the different types of centres.

The future set up of the recycling activities will be
connected with the existing networks of service centreg and
companies whenever appropriate. The recycling activities
can be divided into the following & sub-components:

- Recycling of CFCs from commercial and industrial
refrigeration and airy conditioning facilities

- Recycling of CFCs from mobile air conditioning

- Recycling of CFCs at the refrigerator factories



- Recycling of CFCs at service centres for domestic
refrigerators and air conditioning units

- Collection and treatment of CFCs from old refrigerators

There will be a need for recommendations on which networks
make sense to set up, as well as recommendations on both the
set up of each of the networks and on the appropriate inter-
connections between the various activities.

The output of this phase will be a recommended design for
the future set up of the total network/system for recycling
of CFCs in China. The results will be presented at a
seminar where representatives from the involved centres and
authorities will discuss the recommendations and develop
improvements to the design.

Component 4: Legal and economic inptruments

Although the prices of CFCs will increase considerably in
the coming years, the incentives to recycle CFCs is
uncertain in gome gsectors, as cost effectiveness will vary
between subsector and attractiveness to the enterprises.

Therefore, there iz a need to identify and analyze different
types of legal and economic incentives that can encourage

involved companies, organigations and clients to increase
recycling of 0ODS.

At the general level, implementation of the following
measures will be evaluated:

- Tax, price and other policies on production and import
of CFCs to drive economic incentives

- Legal regulation of ODS8 use to promote recycling of
CFCs

- How to address country savings vs enterprise

costs for recycling to assure economically
viable results

At the gectoral level the following measures will be
evaluated:

H

Certificaticon of CFC importers, dealers and end users
- Standard setting of recycled/reclaimed CFCs

- Funding of projects to promote recyoling



- Regulation of handling and disposal of used,
non-recyclable CFCs

- Establishment of fees for disposal of used CFCs and
products/waste containing CFCs

- Regigtration and monitoring of purchased and installed
CrFCs

For each of the measures a careful anaylsis will be carried
out in order to calculate and evaluate the obtainable
reduction in ODS-emission and the consequences to the
involved parties.

This phase will result in recommendations for regulatory and
economic instruments to be implemented by the relevant

authorities in order to promote cost-effactive recycling in
China.

Component 5: Training and information plan

As the recycling of CFCs will have to take place at so many
places and involve so many persons, information and training
will be important in order to achieve a good result.

The technicians who will undertake the recycling activities
at the centres and in the factories will need both
information on the pessibilities of recyeling, and technical
training in the devices for recycling. Guidelines for
setting up technical manuals will also be included.

Furthermore, there will be a need for general information
both to the public, decision makers within the refrigeration
and air conditioning industry, and their customers.

In order to ensure the most efficient dissemination of the
information and the training components they should put
together into an overall information plan.

This phase will develcop a plan for information and training
activities that will be needed for the dissemination of
recycling activities throughout the country.

The report on legal and economic instruments and the
information/training plan will be presented at a national
meeting, where representatives from the involved centres,
and authorities, will discuss the recommendations.



4. Project Costs

The total of the project is USD 200 000 and RMB 95 000. The
costs of each of the above menticned project components are
summarized below. The budget is specified in more detail in
annex 1.

RMB usp

- Component 1: Organization set up 25 000 3 600
- Component 2: Updating figures 31 000 14 500
- Component 3: National network 15 000 53 000
- Component 4: Legal Instruments 16 000 5% 350
- Component 5: Inf & Training plan 12 5040 73 600
- Miscellaneocus: 1 500 4 450

Total 85 000 200 000

5. Financial Plan

An amount of 5200,000 is reguested the Muitilateral Fund.
The contribution of the Goveranment of China will be RMB 85 000.

6. PROJECT IMPLEMENTATION

The Ministry of Internal Trade (MIT) has been authorized to
undertake the implementation of recycling projects. MIT will
therefore be responsible for the implementation of this project.

MIT will implement the project under the guidance of UNDP
and NEPA. The project will be carried out by the Bureau of

Science, Technology and Quality Control under MIT with assistance
from national and international experts.

The project will be supervised by a Steering Committee
including representatives from NEPA, MIT, MLI, MMI, MCI, WB and
TUNDP.

The duration of the project is estimated to be 24 months.
The project is intended to run very closely in time with the
prototype recycling projects, so that experience gathered from
the different kinds of project can be exchanged.

7. PROJECT IMPACT

The project will have no direct impact on the use of ODS.
It will, however, result in the establishment of a framework and
an infrastructure needed for the implementation of all the
recycling projects, as well as a framework for evaluating
specific issues relating to the promotion of recycling of CFCs,
esgpecially at the enterprises,

The peotential for recycling of CFCs will exceed 4,500 t CFC
per year.



Annex 1

DETAILED BUDGET
Survey on policy and planning measurers
to promote recycling of CFCs

—RMB —..Usp

Component 1: Organizaticnal set up,
including guidelines
and schedules

local experts:
100 mandays @ 250 RMB: 25 000

National consultants
80 mandavs ® 45 USD: 3 600

Total, component 1: 25 000 3 600

Component 2: Updating

2.1 Data collection, including
survey of sources across
China, definition of changes
needed, and agsembly and
reporting.

local experts: A

100 mandays @250 RMRB: 25 000

Travel expenses: 5 000

DSA: 1 400

Computers 5 000

Mational consultant
120 mandays @ 45 USD: 5 &}pc

Total, component 2: 31 000 10 000

Component 3: Nationwide networks

3.1 bhnalysis of existing
infrastructure and networks
recommendations for changes
on how to implement them.

local experts
100 mandays @ 250 RMB: 10 000



National consultants
160 mandays @ 45 USD:

International consultants
30 mandays @ 600 USD:
Travel expenses: (2 trips)
DEA

Seminar on nationwide
recycling networks
{100 participants)

local experts
20 mandays @ 250 RMB:

National consultants
40 mandays @ 45 USD:

Participants from centres
Travel expenses:
DSA (2 days}):

Total, component 3:
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Component 4:

4.1

Evaluating options and
setting up proposals
gituational analysis

and evaluation of outcomes

Local experts
40 mandays @ 250 RMB:

National consultants
200 mandays @ 45 USD:

International consultant
50 mandays @ 600 USD
DSA

Reporting various meetings
with local and national
Govt officials

Local consultant
30 mandays @ 45 USD:

International consultant
20 mwandaye @ 600 USD:
DSh

Total, component 4:

7 200

18 000
4 500
3 000

5 000

Legal and economic instruments

10 000

g 000

30 000
£ Q00
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Component 5: Training and information plan

5.1 Training plan
Local expert

20 mandays @ 250 RMB 5 Qoo

National consultant

80 mandays @ 45 USD: 3 600
International consultant

20 mandays @ 600 USD: 12 000
Travel expenses: 4 500
DSA: 1 000

5.2 Information plan
Local expert

10 mandays @ 250 RMB: 2 500

National consultant

60 mandays @ 45 USD: 2 700
International consultant

10 mandays @ 600 USD: & 000
DSA 1 0G0

5.3 Seminar on legal instruments
and information plan
{100 participants)
Local expert (preparations)

10 mandays @ 250 RMB: 5 000

National consultant (preparations}

40 mandays @ 45 USD: 1 860
Participants from centres :

Travel expenses: 5 000
DSA (2 days): g 000

5.4 Dissemination of report/pamphlet

Translation of report/pamphlet : 1 000

Layout and printing of the report/

panmphlet 20 000 copies: 20 000

Mailing of report/pamphlet: 6 000
Total, component 5: 12 500 73 600
Grand Total: 3500 195 550
wiscellaneous: 1500 4 as0



PROJECT OUTLINE

COUNTRY
SECTORS COVERED
NATIONAL ODS CONSUMPTION

CHINA
All sectors
60,352 ODP tonnes in 1991

(LT T

PROJECT TITLE H Project preparation assistance
DURATION H 14 months (Nov. 93 ~ Dec. 94)
PROJECT IMPACT : Preparation of technical assistance,

demonstration and investment projects
in all sectors.

PROPOSED BUDGET Us$ 100,000

IMPLEMENTING AGENCY UNDP

NATIONAL COORDINATING National Environmental Protection

AGENCY Agency (NEPA)

XTI T

PROJECT DESCRIPTICN

The China Country Programme (CP) was prepared by the
Govermment with UNDP as lead multilateral agency. The CP was
presented and approved at the 9th Executive Committee Meeting in
March 1993. The CP proposed a 12% phaseout by 1986, a 61% phaseout
by year 2000, a 79% phaseocut by 2005 and a 100% phaseout by 2010.
The aerosols, halons and solvents sectors wouwld have earlier
phaseout targets as compared to the refrigeration & foams sectors.

At Government request, the Executive Committee at its 9th
Meeting in March 1993 approved $100,000 for UNDP project
preparation assistance during 1993. As of end-September 1993,
$98,491 had been expended thereby utilizing all available funds.
The projects prepared under this activity and approved by the ExCom
at its 10th Meeting in June 1993 are:

1) Strategy and action programme for the elimination of CFCs

in foam manufacture {($200,000)

2) Tianjin conversion to CFC-free technology in the

manufacture of flexible polyurethane foam ($1,080,000)

3) Halons action programme: revision of national codes,

education and training ($280,000)

4) Revision of design standards for cold storage ($200,000)

5) Elimination of CFCs in cleaning operations at the Nanjing
Wire Works {$409,000)
6) Elimination of CFCs in cleaning operations at the Chengdu

Radio Instrument Factory (5$394,700)}.

Six projects will be submitted for approval at the 11th ExCom
Meeting comprising two in foams, one in halons, one in recycling,
a resubmitted vacuum panel project and a multi-sector project.

The requested funds will be utilized from Dec 1993 through
end-1994 for internaticnal and national consultants to prepare
technical assistance, demonstration and investment projects in the
foams, halons, refrigeration, solvents & small-scale usage sectors.
These project proposals will be submitted to the Executive
Committee for approval at its 12th, 13th and 14th Meetings.



PROGJECT COVER SHEET

COUNTRY : Egypt

PROJECT TITLE: Conversion to CFC—-free Technology in the
Manufacture of Rigid Polyurethane Foam at
Specialized Engineering Contracting Co.

SECTOR COVERED: Foamed Plastics
ODS USE IN SECTOR: 722t CFCs (722t ODP) in 1991
PROJECT IMPACT: Phaseout of the use of 15 tons/year CFC~

11 (1993) in the manufacture of rigid
polyurethane foam

PROJECT DURATION: Six Months

PROJECT ECONOMIC LIFE: 10 vears

TOTAL PROJECT COST: UsSD 85,000 Incremental Capital Cost
PROPOSED MLF GRANT: ush 85,0600

COST EFFECTIVENESS: USDh 0.55/kqg/y {(unit abatement cost)
COORDIRATING Egyptian Environment Affairs Agency
NATIONAL BODY: {EEAR)

IMPLEMENTIRG AGENCY: UNDP

APPRAISAL DATE: 16 September, 1993

PROJECT SUMMARY

Specialized Engineering (Contracting Co. is focussing on spray-
applications of rigid PUF for heat insulation.

Under this project the company will convert to non CFC foams
through replacement by carbon dioxide and HCFC-141b. The new
systems are higher in viscosity and will require replacement of the
axlsting three low pressure feoaming units by high pressure systems,

The company realizes that HCFC-14lb constitutes a temporary
solution and is committed to subsequent replacement, most likely by
full water blown systems.



PROJECT OF THE GOVERNMENT OF EGYPT

SPECIALIZED ENGIREERING CONTRACTING CO. CONVERSION
TO CFC-FREE TECHNOLOGY IN THE MANUFACTURE OF RIGID PUS {SPRAY)

1. PROJECT OBJECTIVE

The objective of this prodect is to phasecut the use of CFCs in the
production of rigld polyurethane foams for insulation purposes at
Specialized Engineering Contracting Co. (SECC)

2. SECTCR BACKGROUND

The CFC consunmption in 1991 in the Egyptian foam sector--excluding
foams for domestic and commercial appliances--has been established
at 722 tons, with an annual growth rate of 15-20% {(Egyptian Country
Program) . Uninhibited g¢growth would lead to an estimated CFC
consumption ¢f 1,000 tons in 1983 and 2,050 tons in the vear 2000.
EEAA, with assistance of UNDP has designed a strategy for this
sector, targeting annual consumption reductions beginning 19932.
Finalization of the proijects submitted s¢ far ©o the IMLE would
bring the actual implementation of this strategy well in line with
the target. A complete phaseout of the use ¢f CFCs in the foam
sector could be reached in 1998.

3. ENTERPRISE BACKGROUND

SECC started in 1891 as a company specialized in heat insulation
using polvurethane foam (PUF}.

The company works on site for either spraying PUF on roofs, walls
or tanks, or pouring PUF in plipelines, vessels or tanks.

The spraying applications reguire subsequent c¢oating with a UV
protective cover. Pouring applications require cladding with

spacers assuring the required thickness after which the cavities
are filled.

The company possesses three PU machines, all low pressure. Two
have fixed ratioc’s. Current employment is 3 engineers, 3 foremen

and 15 skilled workers. Annex-A provides more detailed
information.



4. PROJECT DESCRIPTION

SECC will use about 50 t/y PUF containing 15t CFC~11 in 1993,
Current growth rate is in excess of 20%.

The company is committed to phaseout CFCs in its product. Carbon
dioxide, generated from the water/iscocyanate reaction is selected
as the desired permanent replacement technology. The c<urrent
status of this technology does, however, not allow universal
application, and HCFC-141lb will be needed as interim technology.

To allow the higher viscosities that come with water blown systems
and to allow different component ratio’s, it 1s mandatory to
replace the current equipment by high pressure variable ratio ones.

The new systems will be more expensive. The company believes,
however, that the individual character of the jobs makes these
dgifficult teo calculate in advance. Itz also believes that price
changes can be passed on and does not reguest inclusion in this
project.

5. TECHNOLOGY

5.1 OVERVIEW

There are currently three main directions in the development of
CFC-free systems for thermoset insulation foams:

o CFC-11 > partial water/HCFC-141b >
o CF(C~11 > partial water/ HCFC-22, 142b > HFC-134a, 152a
o CFC-11 > Pentane, Cyclopentane

In addition, compounds such as perfluorcalkanes, HCFC 123,
flucrinated ethers and 2Z2-chloreopropane have been guggested, but
are immature in technology, limited in availability or
toxicologically contested.

The first solution--also called the "liquid™ solution—— employs
technology that is cleosely related to the existing one. The final
step in this process is not yet decided. One potential solution is
HFC-356, but full water blown fcoam with improved cell structure
remaing an option.

The second one-~also called the "gas” solution--utilizes a gaseous
mixture of physical blowing agents, requires high pressure
equipment, and someiimes extensive adjustments. The final step in
this process is seen as the introduction of (gaseous) HFC’s.
Cyclopentane technology is lately commercially introduced in
Germany. Its flammable character regquires safety conditions and
limits its use.



5.2 SELECTION
SECC has decided for the water/HCFC~141b solution with most likely
subsequent replacement of the HCFC by a2 fully water blown system.
HFC 134a remains another option. In SECC's «case, the use of
cyclopentane would be cost prohibitive and most likely unacceptable
from a safety standpoint.

5.2 IMPACT ON PRODUCTION PROCESS

The existing three foaming units will have to be replaced by high
pressure units with variable gear ratio’s.

Some trials and product testing will be needed to assure suitable
product quality.
6. PROJECT COSTS

6.1 CAPITAL COSTS

The following incremental capital costs are expected, related to
this project:

o 3 Low output HP foaming unit
incl. freight, installation, start-up............ Usp 70, 000
o Trials, training, testing. . o it ime e cennvnnsenna Uso 5,000
o Contingency and rounding.......c.cceeueaea. e UusD 7,500
TOTAL INCREMENTAL CAPITAL COSTS. . ... ... ... gsp 82,500
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Prices originate from phone information from Gusmer and Glass-Mate.

6.2 OQPERATING COSTS

As stated before, the company dces not regquest reimbursement of
incremental recurrent costs. Consequently no calculation of these
costs has been made.

6.3 UNIT ABATEMENT COSTS

aj Incremental Capital CoSLS. .t inenanssscecaocnnnss Usp 82,500

b) Incremental Recurrent Costs gsD -

C) Project Life Time...... e e a e e 10 years

d} CFC Consumption (1993)....4iciiennaas e kg 15,000
UNIT ABATEMENT COSTS [(a/BY/4)................ USb/kg/y 0.55




It should be pointed out that these abatement costs are
incomparable with other projects because no IRCs are included.

7. FINANCING PLAN

The company requests
usp 85,000

representing the eligible incremental capital costs.

8 PROJECT IMPLEMENTATION

8.1 MANAGEMENT

UNDP will be the implementing agency for the project and will work
with the company (SECC) on project execution, under the guidance of
the Government (Egyptian Environment Affairs Agency).

8.2 PROCUREMENT

UNDP will review and supervise the procurement process, following
UNDP guidelines and regulations.

8.3 SCHEDULE

TIME FOR COMPLETION
TASK

QL | Q2 | Q3 | Q4 | 05 | Q6

1. Preparation

MLF Approval X
Procurement preparation X
Vendor selection pe

Z. Installation
Arrival, Customs X
Machine Installation x

3. Start-up,

Machine Start-up X
Trials, Training X
Certification X




9. REQUIRED REGULATORY ACTION

The project requires no regulatory action.

10. PROJECT IMPACT

This project will eliminate the use of at least 15 tons of CFC-11
in the first vear of implementation. Market growth indicates that
this may increase by about 20% annually in subsequent years. The

project employs commercially availlable and environmentally
acceptable technology.

1l. ANNEXES

Annex-A: Company Profile
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PROJECT SUMMARY

Arab Packaging Products Co., is one of Egypt's three manufacturers

of extruded polystyrene foam sheet (EPS).
at the food service market.

gnterprize.

CFC~12 is currently used in the production process.

project,

Its products are aimed
The company is a private sector

Under this

Arab Packaging will eliminate the use of CFCs in this
process through replacemant by butane,

resulting in an annual

reduction of 120 tons ODS, based on current (1993) consumption.
The project containg adequate safety features to address the
hazards generated by the use of a flammable substance.



PROJECT OF THE GOVERNMENT OF EGYPT

ELIMINATION OF CFCs IN THE MANUFACTURE OF EXTRUDED POLYSTYRENE FOARM
SHEET AT ARAB PACKAGING PRODUCTS CO.

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 Arab
Packaging Products Co (Arab).

2. SECTOR BACKGROUND

The CFC consumption in 1991 in the Egyptian foam sector--excluding
foams for domestic and commercial refrigerators and freezers-- has
been established at 722 tons, with an annual growth rate of 15-20%
{re: Egypt Country Programme). Uninhibited growth would lead to an
estimated CFC consumption of 1000 ton in 1989%3 and 2050 ton in 2000.
EEAA, with assistance of UNDP, has designed a strategy for this
gsector, targeting annual consumption reductions of 100 tons,
beginning mid- 1%%2. VFinalization of the approved and submitted
projects as scheduled would bring the actual implementation of this
strategy well in line with the target. A complete phase out of the
use ©of CFCs in the production of extruded polystyrene foams--plank
and sheet--could be reached in 1894.

3. ENTERPRISE BACEKGROUND

Arab Packaging Products Co.was established in 1%87 by a group of

private investors. Capital is about USD 3 million. The company
produces and markets:

ol Thermo- formed products such as meat trays, egg trays, etc
made from extruded polystyrene foam sheet (EPS),

o] TPS sheet laminated kraft paper boxes for wvegetables,
fruit, pizza’'s etc.,

o EPS foam sheet for roof and wall insulation.

The company produces in a modern facility in 6th of October City,
utilizing state of the art equipment from Battenfeld Gloenco Ltd,
England, employing about 85 employees.

4. PROJECT DESCRIPTION

Arab currently utilizes about 120 yt CFC-11 in the manufacture of
EPS foam sheet. The company is committed to phase out the use of
CFCs, and has identified butane as the replacement o©of choice.
Butane technology 1s available through original eguipment



manufacturerg; however, for cost-effectiveness, UNDP may engage the
services of a team of specialists (technology/process and
machinery) to implement and oversee the whole conversion operation,
In addition, to minimize fire hazards, it ig necessary to relocate
existing extruder to a production room next door. It will
necessitate slight building modification and some light
construction works. Safety related modifications in the production
environment will also be implemented to mitigate fire and exposure
hazards from the use of butane. Finally, extensive production and
safety training is also foreseen to ensure effective transfer of

technology related to the new process and a smooth and safe
operation.

5. TECHNOLOGY

5.1 SELECTION

There are several options to replace CFCs in the production of EPS
foam sheet, such as:

Nitrogen gas,

C02 gas,

Hydrocarbons,

"Berstorff" technology {nitrogen with alcohol},
HCFC-22,

HCFC-142Db,

HFC-134a,

HF(C-152a, .

Liquified petroleum gases (LPG).

QQCC0Oo0QO0

A pummary of these technologies, their potentials and their
limitations is provided in annex A. Butane is selected by the
company as an alternative that is:

Proven technology in processing and product performance,
Environmentally acceptable,

Low in toxicity,

Adaptable to the existing equipment,

Cost effective.

OCOo0CO

Butane is locally produced, and therefore readily available, It is
distributed through government enterprises, subgidized, and
therefore attractively priced. The govermnment has indicated its
intentions to withdraw price regulations in the near future, but
even considering international price levels, butane technology will
be economically viable. A gignificant draw back of butane Iis its
high flammability, regquiring stringent safety precautions.

The use of butane is not regulated in Egypt, nor are restrictions
expected in the foreseeable future.



5.2 PRODUCTION PROCESS

The use of butane will require substantial changes in the
production process and gstorage facilities.

Required equipment modifications and additions may include:

Q Storage
o Separate, explosion preoof storage of the butane
tank,
o Feeding systems
O More additive injection systems,
o} Replacement of the foamant metering pump and
injection system,
O New gaskets and seals.
O HNew 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 butane vapors,
o Monitoring and alarm systems for butane vapors,
o Extra fire extinguishers.

The production process and the aging area will have to be separated
from the rest of the working area, and should be sprinkled or
otherwige protected against fire and explosion hazards. To achieve
this with the most economical means, Arab will have to rearrange
the plant lay-out and relocate the extruder; a separate aging area

from the in-house storage area will also be erected. {see plant
lay-out, annex B).

Production and maintenance personnel has to be trained in the safe
handling of butane, in addition to production training.

Start-up trials will be necessary to adjust for the different

foamant volume and permeability. The start-up, to be supervised by
¢qualified and experienced consultant(s), will also include
formulation trials under the new process. Testing of the resulting
product on residual butane will also be ensured to avoid hazards in

the subsegquent manufacturing process {thermo-forming, heat
laminating) .



6. PROJECT COSTS

6.1 Capital Costs

The following is a summary of the expected costs of investment and
related activities (the numerical identification system indicates
the various relevant UNDP budget lines):

ITEM DESCRIPTION SUBTOUTAL TOTAL
{(USD) {UsD}
1151 Technology transfer 50,000
2101 Production equipment
Auxiliary equipment needed for conversion 15,000
Equipment relocation 5,000
Preparatory works 30,000
(civil and electrical)
2102 Building modifications
Fire safety & alarm system 30,000
Ventilatvion system 25,000
Sprinkler gsystems 90,000
Civil works at tank storage area 40,000
Building improvement/additions 30,000
Supply & installation of 10,000
industrial blow-down fansg
3300 In servicge training 10,000
4201 Equipment
2 Butane gasg tanks 40,000
Safety equipment/gas detectors 30,000
5300 Contingency - 40,000
9506 TOTAL ] 445,000
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This information is compiled through a UNDP-assigned process
specialist through information from local firms and comparison with
previous projects {(Al-Sharif/Egypt, Jumaya/Malaysial.

6.2 OPERATING COSTS

The price of butane is considerable lower than CFC-12 (CFC-12:
USD 2.20; Butane: USD 0.50).



These prices reflect the status at February 1993. Prices fluctuate
significantly, and are slightly different for individual conpanies.
The price of butane is currently regulated by the government, and
artificially low. Deregulation is expected. EEAA indicated, after
researching the issue, a price after deregulation of USD 1.50 /kg.
{Annex C)

The use of butane requires addition of an anti-shrinkage and a
static~dissipative agent. Costs are assumed at USD 25/ton resin, or
~~given a forecasted resin use of 720 tons for 1993--USD (.15 per
kg blowing agent. Taking this in consideration, and assuming a one
to one replacement, the price difference between CFC-12 and butane
is established at USD 0,55 per kg blowing agent used. This amounts
to an expected annual decrease in material costs of (120,000 x
0.55):

UsDh 66,000
This has to be held against higher costs in maintenance, energy,
safety monitoring, ongoing safety training and insurance. Balance
shows USD 24,000/y savings, resulting in a net present value (4vy,
10% discount} of (Annex D):

UsSD 83,000

6.3 UNIT ABATEMENT COST

a) Incremental Capital Costs UsSD 445,000
b) Incremental Recurrent Eavings USD 24,000
c) Project Useful Life 10 years
da) ODS reduction/v kg 120,000

Unit Abatement Costs [(a/c + b}/4] USD/kg/y 0.17
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7. FINANCING PLAN

Reguested are the complete project costs as calculated under 6.1 &
6.2:

Requested Grant UsD 362,000
e R R N N e S R R T N e T T e T TN T
8. PROJECT IMPLEMENTATION
8.1 MANAGEMENT
UNDP will ke the implementing agency for the project and will work
with the company (Arab Packaging Products Co.) on project excution,

under the guidance of the Government (Egyptian Environment Affairs
Agency).



8.2 SCHEDULE

TASK TIME FOR COMPLETION

Q1 Q2 Q3 Q4
Procurement preparations
Project management X
design, specifications X
preparation bid lists ®
tenders/selection of contractors xx
purchase orders X
S5ite preparation
Building modifications EX
Civil works XX
Tank installation X
Installation sprinkler system X
Arrival of equipment/customs clearing XX
Installation of equipment
Safety & alarm systems XX
Ventilation system XX
Extruder relocation
Start-up training
Formulation trials

L]

Total implementation time: nine months.

8.3 PROCUREMENT

UNDF will review and supervise the procurement process, following
UNDP guideline and regulations.

9. PROJECT IMPACT

This project will eliminate the use of at least 120 tons of CFCs in
the £first wear of implementation., Market and company growth
indicates that this may increase by 10-15% annually in subsequent

years. The project employs commercially and environmentally
acceptable technology.



10. ANNEXES

Annex A: Overview of CFC Phase out Techneologies in the
Manufacture of Polystyrene and Polyolefine Foams

Annex B: Plant lay-out
Annex C: Butane Price Confirmation
Annex [D: Recurrent Incremental Costs caloculation

Annex E: Conversion Specifications

Arab.doc
9-16~93 Rev 02
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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 peolystyrene (PSS},
polyethylene (PE) or polypropylene (PP} foams. These foams use

sulely physical blowing agents. Criteria for such blowing agents
are:

sO0lubility in the resin,

worker safety (flammability, toxicity),
consumer safety (toxicity),

thermal and chemical stability,
diffusivity,

environmental impact.

COO0Ca0

CFC~11l, 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,
') molidable 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:

e} Atmospheric gases,
¢ Hydrocarbons,

o HCF(Cs, angd -

o} HFCs.

1. ATMOSPHERIC GASES

Hitrogqen 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 Technslogy 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 beaen applied in extruded PS sheet.

Carbon dioxide gas




An asphyxiant, high energy consuming and moderately toxic gas.
Carbon diloxide 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 C0O2

in
extruded PS sheet are patented, and require licensing,.

2. Hydrocarbons

N-pentane, butane, isopentane and isobutane are proven
replacements, in polystyrene and polyolefine products (1,3). The
technology is cost effective and results products of acceptable
gquality. However, the flammability of hyvdrocarbons 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 petroleum gases {(LFG) 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
stablility, HCFC-~22 has been proven effective (3,4) as a sole
replacement (extruded PE/PS sheet) or in combination with HCFC-142b

{extruded PS boaxd). The compound has however an ODP, and only
gualifies as an interim replacement.

HCFC-142b

Alone or in combination with BCFC-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 QODP, HFC-134a is just
recently introduced in the market. The current pricing will prevent
utilization in the very cost sensitive food serving and packaging
applications. The wutilization 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
sclubility and diffusivity has to be overcome Dbefore such a
statement could be made. The compounds [lammability will require
extensive modifications of production eguipment.

In summary, it c¢an be concluded that technoeologies allowing
immediate replacement of CFCs in polystyrene and polvyvolefine foams
are available. Some of these technologies have an  interim
character. Others show promise as Jlong term solutions, but are

currently cost prohibitive for highly competitive applications such
as food packaging.

5. REFERENCES

1. Montreal Protocol, "1991 Assessment, Flexible and Rigid
Foams, Technical Options Committee.

Z. Welsh, Gary C., European Patent Application, Date of filing:
January 8, 1950>

3. "HCFC-22 as a Blowing Agent for Polystyrene Fpam Packaging,"
Summary from Du Pont, Wilmington, USA, 19592.

4. Du Pont, Bulletin E-95698, "manufacture of Polystyrene Foam
Sheet Using Formacel 5-Food Grade Blowing Agent," 1990.

5. Du Pont, Bulletin ABA-5, "Alternative Blowing Agents for
Thermoplastic Foams," 1990.
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CEAGING P CT RATY

SCOPE

The project is concerned with the replacement of CFC 12 in the
manufacture of extruded polystyrene foam sheets.

RECOMMENDATIONS

The project is supported.

L B O ORMATI

From direct information from through UNDP it is understood that the
capital costs are calculated with help of an external process
expert. This, bhecause ©f the original costs were almost one
million dollars. The process expert has drawn comparison with
other projects - specifically Malaysia - and had arrived to a much
more economical solution. This cost reduction, through feedback
from previcus projects should be seen as a very coconstructive
elenent to cost containment,

TECHNICAL SOQUNDNESH

The chosen route of CFC 12 replacement by butane is one of the
recommanded options for non-insulating foamg provided that adeguate
safety precauvtions are taken.

This project can be compared with previcus ones in Venezuela,
China, Malaysia and Egypt. From this comparison it can be learned
that it is now possible to implement CFC replacement in extruded
polystyrene foam sheet more economically than in the initial
projects, It is commendable that this project built on this
experience.



ENVIRONMENTAL JIBBUES
Zero ODP optipn chosen. Butane is photochemically active and

generates low level oxone (smog). The low digsemination rate will,
however, avoid any practical impact.

SAFETY I1SGUEQ

The safety related modifications and training appear to be
adequately addressed. Closed monitoring by the implementing agency
is recommended.

co FECT

Ovearall cost effectiveness is excellent.

OTHERS

It should be addressed on how to calculate cost effectiveness.
Although in this project the unit abatement costs are clearly
defined, other projects are calculated differently, which does not
facilitate comparison.

v
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Egypt

Elimination of CFC~11/12 in the
manufacture of extruded peolystyrene foam
sheet at Interfood Packaging
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722 CFCs (722 tons ODS) in 1991
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PROJECT SUMMARY

Interfood, a subsidiary of Qaliubia National Food Packaging Co., is
one of Egypt'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.

A mixture of CFC-11 and CFC-12 (50/50) is currently used in the
production process. Under this project, Interfood will eliminate
the use of CFCs in this process through replacement by butane,
resulting in an annual reduction of 80 tons 0DS, based on current
{1993) consumption. The project contains adequate safety features

to address the hazards generated by the use of a flammable
substance.



PROJECT OF THE GOVERNMENT OF EGYPT

ELIMINATION OF CFCS IN THE MANUFACTURE OF EXTRUDED POLYSTYRENE FOAM
SHEET AT INTERFOOD PACEKAGING

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
Interfood Packaging.

2. SECTOR BACECGROUND

The CFC consumption in 1591 in the Egyptian foam sector--excluding
foams for domestic and commercial refrigerators and freezers-- has
been established at 722 tons, with an annual growth rate of 15-20%
{re: Egypt Country Programme). Uninhibited growth would lead to an
estimated CFC consumption of 1000 ton in 1993 and 2050 ton in 2000.
EEAR, with assistance of UNDP, has designed a strategy for this
gsector, ftargeting annual consumption reductions of 100 tons,
beginning mid- 198%2. Finalization of the approved and submitted
projects as scheduled would bring the actual implementation of
thig strategy well in line with the target. A complete phase out
of the use of CFCs in the production of extruded polystyrene foams-
-plank and sheet--could be reached in 19%4.

3. ENTERPRISE BACKGROUND

Interfood Packaging was established in 1988 as a subsidiary of
Qaliubia National Food Packaging Co., SAE. The company is majority
owned by its Managing Director, Eng. Hussien Bastawisi (60%).
Other shareholders include the Development National Bank (25%).
The company manufactures and markets food packaging products, such
as trays and laminated cardboard, utilizing extruded EPS foam
sheet. Annual sales amount to about USD 2 millicon. {(1%892/93), with
annual increases of 20-25% {(see annex A).

The company produces in a modern facility in 10 Ramadan, utilizing
state of the art eguipment from Hermann Berstorff GmbH, Germany.

4. PROJECT DESCRIPTION

Interfood currently utilizes about 80 yt CFC-1i1 and CFC-12 (50/50)
in the manufacture of EPS foam sheet. The company is committed to
phase out the use of CFCs, and has identified butane as the
replacement of choice. Butane technology is available through the
original equipment supplier; however, for cost-effectiveness, UNDP
may engage the services of a tean of specialists
{technology/process and machinery) to implement and oversee the
whole conversion operation,



i

The conversion will involve light construction works, replacement
of equipment and installation of additional equipment. Safety
related modifications in the production environment will also be

implemented to mitigate fire and exposure hazards from the use of
butane.

5. TECHNOLOGY

5.1 SELECTION

There are several options to replace CFCs in the production of EPS
foam sheet, such as:

Nitrogen gas,

CO2 gas,

Hydrocarbons,

"Berstorff" technology (nitrogen with alcchol),
HCRC-22,

HCFC-142b,

HFC-1344a,

HFC-152a,

Ligquified petroleum gases (LPG}.

DOOCOOCOOO0

A summary of these technologies, their potentials and their
limitations is provided in annex B. Butane is selected by the
company as an alternative that is:

Proven technology in processing and product performance,
Environmentally acceptable,

Low in toxicity,

Adaptable to the existing equipment,

Cost effective.

COoQCoo

Butane is locally produced, and therefore readily available. It is
distributed through government enterprises, subsidized, and
therefore attractively priced. The government has indicated its
intentiong to withdraw price regulations in the near future, but
even considering internaticnal price levels, butane technology will
be economically attractive. The only significant drawback of
butane is its high flammability, reguiring gstringent safety
precautions.

The use of butane ig not regulated in Egypt, nor are restrictions
expected in the foreseeable future.



5.2 PRODUCTION PROCESS

The wuse of Dbutane will require substantial changes in the
production process and storage facilities.

Required equipment modifications and additions may include:

¢ Storage
o Separate, explosion proof storage of the butane
tank.
o Feeding systems
0 More additive injection systems,
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 cof spark arresters,
O Sealing of electrical control cabinets,
o Explosion proof motors and switches.
o Auxiliary safety devices
0 A ventilation system has to prevent the acormlation
of butane vapors,
o Monitoring and alarm systems for butane vapors,
o Extra fire extinguishers.

The production process and the aging area will have to be separated
from the rest of the working area, and should be sprinkled or
otherwige protected against fire hazards.

Production and maintenance personnel has to be trained in the safe
handling of butane, in addition to production training.

Start-up trials will be necessary to adjust for the different

foamant volume and permeability. The start-up, to be supervised by
gualified and experienced consultants will also include formulation
trials under the new process. Testing of the resulting products of
residual butane will also be ensured to avoid hazards in the
subgequent manufacturing procesgs {thermo-forming, heat laminating).



6. PROJECT COSTS

6.1 Total Project Costs

The existing high pressure pump is not suitable to operate the
butane gas and needs to be replaced. In addition, the existing
CFC-12 tank has to be removed and be replaced by 2 butane gas
tanks, one 1is to be used for backup storage purpose. A sgafer
location for the butane storage tank has been identified since the
present location of the CFC-12 tank poses great hazards and is not
large enough to accommodate two butane gas tanks needed. A shelter
for the tank area will be erected (plant layout and proposed
location for the tank refers - Annex - C).

It is also proposed to erect a shelter Lo be used as storage area
for the polystyrene foam sheet to age before transfer to the
warehouse for storage. Finally, extensive production and safety
training is foreseen to ensure effective transfer of technology
related to the new process and operation.

The following is a summary of the expected costs of investment and
related activities (the numerical identification system indicates
the various relevant UNDP budget lines):

ITEM DESCRIPTION SUBTOTAL TOTAL
{UsSD) {UsD)
2101 Technology transfer and 80,000

all auxiliary equipment
related to the conversion

2102 Building modifications

Fire safety & alarm system 30,000

Ventilation system 25,000

Sprinkler aystems S0, 000

Civil works in tank area 40,000

Fire safety walls 25,000

Building improvement/additions 30,000

Supply & installation of 10,000

industrial blow-down fans 330,000
3300 In-gservice training 10,000 10,000
4201 Equipment

2 Butane gas tanks 40,000

Safety equipment/gas detectors 20,000 70,000
5300 Contingency and rounding - 40,000
8000 TOTAL

450,000

Project costs are established by an UNDP-appointed process
gpecialist through calls tc local companies and comparison with
previous projects (Al-Shariff, Jumaya}.

5



6.2 OPERATING COSTS

Butane is considerable leower in price than CFC11/12 (CPC-11/12:
UsSD 2.20; Butane: USD 0.50).

These prices reflect the status at December 19%92. Prices fluctuate
significantly, and are slightly different for individual companies.
The price of butane is currently regulated by the government, and
artificially low. Deregulation is expected soon and will bring
prices to international level.

For the purpose of the analysis o©of cperaticnal conseguences, an
"economic cost" approach is selected, i.c. no taxes, but also no
subsidies are taken into consideration. This is consistent with
current considerations made by all implementing agencies. This

would increase the price ¢of butane to USD 1.50/kg (information from
EEAA, Annex D).

The use of butane requires addition o0f an anti shrinkage and a
static dissipative agent. This amounts to an expected annual
decrease in material costs of:

UsD 33,800
This has to be held against higher costs in maintenance, energy,

safety monitoring, ongoing safety training and insurance.
Consequently, an annual increase of

yspD 3,400
in operating costs is expected. {Annex E provides detailed

calculations.) These costs are negligeable and not considered for
reimbursement.

©.3 UNIT ABATEMENT COST

a) 0DS Reduction Project Costs Usp 450,000

b) Annual Incremental Benefits usD -

<) Project Useful Life 10 yvears

d} ODS reduction/y kg 80,000
Unit Abatement Costs [(a/c + Db)/4] USD/kg/y 0.56

o — —— s T W

7. FINANCING PLAN

Reguested are the complete project costs as calculated under 6.1

Requested Grant Usb 450,000
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B. PROJECT IMPLEMENTATION
8.1 MANAGEMENT

UNDP will be the implementing agency for the project and will work
with the company (Interfood Packing) on project execution, under
the guidance of the Government (Egyptian Environment Affairs
Agency).

8.2 BCHEDULE

TASK TIME FOR COMPLETION

o1 Q2 Q3 D4
Procurement preparations

Proiject management b4
design, specifications ®
preparation bid lists X
tenders/selection of contractors XX
purchase orders b4

Site preparation
Building modifications XX
Civil works b 4
Tank installation b4
Installation sprinkler system x

Arrival of egquipment/customs clearing xx

Installation of eguipment
Safety & alarm systems XX
Ventilation system XE
Extruder relocation X

Start-up training ' X
Formulation trials x
Total implementation time: nine months.

8.3 PROCUREMENT

UNDP will review and supervise the procurement process, following
UNDP guidelines and regulations.

9. PROJECT IMPACT

This project will eliminate the use of at least 80 tons of CFCs in
the first year of implementation. market and company growth
indicates that this may increase by 15-25% annually in subsequent

years. the project employs commercially and environmentally
accaptable technology.



10. ANNEXES
Annex A: Company Information

Annex B: Overview of CFC Phase out Technologies in the
Manufacture of Polystyrene and Polyolefine Foams

Annex C: Conversion specifications

annex D: Butane Price Confirmation

Annex E: Calculation of Incremental Recurrent Costs
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ANNEX ~ E

INTERFOOD
RECURRENT INCREMENTAL COSTS CALCULATION

ASSUMPTIONS

Q Prices from February 1993 (date of project submission by
Interfood)

o Butane price from EERA

o Butane use identical to CFC-12

o Regquired extra additives: USD 25/t of resin or USD
0.28/kg blowing agent

¢! Preventive maintenance: 5% of equipment related project
costs
o 1 USD = 3 Egyptian Pounds

1) MATERIAL

o Before: 80 t CFC-12 @ 2.20 ... cv v usnp 176,000
0 Future: 80 + Butane € 1.5%0 = 120,000
o) AGALItIiVEeS ... v e e 22.400.....U8D 144,400

2) OTHER RECURRING INCREMENTAL COSTS

Q Recurrent training/monitoring
FolaT- 1 of - SN 10,000
o Extra maintenance & utility... 20,000
O EXtra insurance ....oveeevevas 5,000.....U8D 35,000
3 TOTAL ANNUAL RECURRING INCREMENTAL COSTS...s+00 UsD 3,400

Sl S S e S B e W AT UG T O i W NG K W W O Y v A e e e e e i G L b R W S N Gk A W W Y S G W W W WA R Y VU LA SEE i OE O W WKL W Mt e e e
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In view of the small difference, no incremental recurrent costs are
considered in this project.
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INTERFOOD PACKAGING

BCOPE
The project is concerned with the replacement of CFC 11/12 in the
manufacture of extruded polystyrene foam sheets,
Cco ATIONS
The project is supported.
REL ADEQUACY OF INFORMATION

Good. The same comment as under Arab Food Packaging apply. !

techunical SOUNDNEGS

CFC 11/12 replacement by isobutane is one of the recommended

options for non~insulating foams provided that adeguate safety
precauvtions are taken. '

LESSON FROM EXPERIENCE

There are many other projects already approved that concern
extruded polystyrene foam. The implementing agency seems to be
aware of that and by using a process expert that has implemented
one of the previous projects, taken full advantage of this.

ENVIRONMENTAL ISSUES

Zero ODP option chosen. Isobutane is a hydrocarbon and is
photochemically active, causing low level ozone or smoyg. The rate
of digsemination is however so that no practical impact can be
expected.



The safety related modifications and training appear to be
adequately addresged. It iz recommended that the implementing
agency should closely monitor these during and after completion.

.COST EFFECTIVENEES

Overall cost effectiveness is good although not as good as Arab,
based on lower production. The project costs are essentially the
same.

OTHERS

None

//M



PROJECT COVER SHEET

COUNTRY :

PROJECT TITLE:

SECTOR COVERED:
ODS USE IN SECTOR:
PROJECT IMPACT:

PROJECT DURATION:
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COST:
PRCPOSED MLF GRANT:
COST EFFECTIVENESS:

COORDINATING
NATIONAL BODY:

IMPLEMENTING AGENCY:
APPRAISAL DATE:
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Horse Foan
polyurethane foam

Egypt

HORSE FOAM COMPANY Conversion to CFC-free
Technoleogy in the Manufacture of Flexible
Polyurethane Foam

Foamed Plastics,

722t CFCs (722t ODP) in 1991

Phaseout of the use of 120 tons/year CFC-
11 (120t ODE; 1993)

KNine Months

10 years

Usb 385,063 Incremental Capital Cost
UsSp 385,000

USD 0.32/%g/y (unit abatement cost}

Egyptian Environment Affairs Agency
{EEAA)

UNDP

September 16,1993

o o e S . o o ol o T a_n ——— rn  —— — —--> oo  ——— -, W fyn o o maar b b S

PROJECT SUMMARY

is one of Egypt's leading manufacturers of flexible
{slabstock and molding}.
currently CFCs as auxiliary blowing agent.

The company uses
Industrial trials with

methylene chloride are already made and the company wants to pursue
complete replacement of CFCs in the manufacture of slabstock foams
by this substance. This will require improved process encapsulation
and venting in addition to some minor process modifications.

Replacement of CFCs in molded PUF by water blown formulations will

require the replacement of the current low pressure foaming unit by
a high pressure one.



PROJECT OF THE GOVERNMENT OF EGYPT

HORSE FOAM COMPANY CONVERSION TO CFC-FREE TECHNOLOGY
IN THE MANUFACTURE OF FLEXIBLE POLYURETHANE FOAM

1. PROJECT OBJECTIVE

The objective of this project is to phaseout the use of CFCs in the
manufacture of flexible PUF at Horse Foam Company.

2. SECTOR BACKGROUND

The CFC consumption in 1991 in the Egyptian foam sector--excluding
foams for domestic and commercial appliances--has been established
at 722 tons, with an annual growth rate of 15-20% (Egyptian Country
Program), Uninhibited growth would lead to an estimated CFC
consumption of 1,000 tons in 1993 and 2,050 teons in the year 2000,
EEAA, with assistance of UNDP has designed a strategy for this
sector, targeting annual consumption reductions beginning 1993.
Finalization of the projects submitted so far to the MLF would
bring the actual implementation of this strategy well in line with
the target. A complete phaseout of the use of CFCs in the foam
sector could be reached in 1998.

3. ENTERPRISE BACKGROUND

Horse Foam is one of the main manufacturers of flexible PUF in
Egypt with an annual production of about 1,500t and related use of

auxiliary blowing agents (ABAs) of 120t/y. The company employs
about 200 workers.

Horse Foam's main activity is the manufacture of slabstock foams.
The company operates a low pressure "Laader Berg" production unit
(commonly regarded as a hybrid between single block technology and
continuous processing). In addition molded polyether and single
block polyester foams are produced on a low pressure Cannon unit.
110 yt are related to the slabstock operation with the remaining
10yt used on the Cannon machine.

4. PROJECT DESCRIPTION

Horse Foam will utilize in 1993 120t ABA in the production of
flexible PUF,

Under this project, the company will phaseout the use of CFCs
through conversion to full water blown systems (molded foams) and
methylene chloride (slabstock foams).



The company has attempted to change to methylene chloride before
with limited success Dbecause of processing problems and
insufficient safeguards regarding plant safety.

Under this program, the slabstock line will be encapsulated,
ventilation in production and curing area's will be improved and
additional metering systems will be installed.

To be able to use CFC~free systems in molded foams, the existing
low pressure foaming unit will be replaced by a high pressure one,

5. TECHNOLOGY
5.1 OVERVIEW

There are numerous technologies to replace the use of CFCs in
flexible foams by non ODE or low ODS options. We refer to
publications by UNEP and documentation available through UNDY for
summaries ¢f these technologies. HMethylene chlioride is one of the
most cost effective technoleogies and in general applied where
process, industrial hygienic and regulatory conditions allow,

Water blown foams in combination with chemical modifications are
generally utilized in flexible molded, where it is more difficult
o maintain acceptable workplace concentrations.

5.2 SELECTION

The enterprise intends to phaseocut CFCs in the slabstock production
through replacement by methylene chloride and the use of a
softening additive where methylene chloride fails in performance.

It has selected the use of 100% water~blown high resiliénce polyol
systems as replacement technology in the flexible molding systems,

5.3 REQUIRED MODIFICATIONS

In all area's where methylene chloride and isocyvanate are
processed, adequate process containment and ventilation will have
t0o be installed to assure safe workplace conditions. Ragular
check-ups should be performed to assure continued compliance.

The slabstock line will need additional metering systems for the
use of a softening agent/amine catalyst and for methylene chloride.

Because of higher wviscosities, high pressure manufacturing
equipment is reguired in the molded area. Higher isocyanate

concentration require monitoring to assure acceptable workplace
concentrations.



6. PROJECT COSTS

§.1 SUMMARY OF PROJECT COSTS
The total project incremental cost of USD 385,000 is based on the
incremental capital costs. The net incremental recurrent costs are
expected to be insignificant,

6.2 CAPITAL COSTS

The following capital costs are expected related to this project:

o Upgrading of ventilation and

encapsulation systemE. .. v vt vt et nnnae ... U8D 95,000
o Additional metering systems.................U8SD 25,000
o] High pressure molding unit...... e « v+ USD 200,000
(v} Trials, training, IH SuUIvVeY....veeseeraras..USD 20,000
o Miscellaneous safety equipment..............USD 11,400
C Contingency and rounding.....xseasesvssaeas USD 33,600

TOTAL INCREMENTAL CAPITAL COSTS.............USD 385,000

Annex-A provides more detailed information,

6.2 OPERATING COSTS

In the productiontcf Molded foams, recurrent incremental costs

based on higher prices for polyol as well as from formulation
changes are anticipated.

Methylene chloride is lower priced than CFC-11, resulting in lower
material costs, To be held against that are higher costs of
catalysis, softening agent, annual training and maintenance. These
costs are not exactly to calculate in advance az individual
formulation modifications will result from the trialg later on.
However, annual expected savings on slabstock will match
approximately the extra costs in the molded area. This project
will therefore consider no recurrent incremental costs. Annex-B
provides more detailed information.

6.4 UNIT ABATEMENT COSTS

a) Incremental Capital Costs...... et e e e+ USD 385,000
b) Project Life Time. ... i v i cn et innnas Cres e crce s 10 years
C) chremental Reﬁ:urrent C0$t$¢ L A A BN R N I S aUSD =
ad) CFC Consumphion. .. coverennns h et b et e et kg 120,000
UNIT ABATEMENT COSTS [(a/b + ¢)/dl..c.vvesv...USD/Rg/y 0.32



7. FINANCING PLAN

The company requests an MLF grant, representing all eligible
incremental c¢osts in the amount of

UsD_385,000
=======.‘2=«“~“~#

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT
UNDP will be the implementing agency for this project and will work
with the recipient on project execution under the guidance of the
Government (EEAA).

8.2 PROCUREMENT

UNDP will review and supervise the procurement process, following
UNDP guidelines and regulations.

8.3 E&CHEDULE

TIME FOR COMPLETION
QL § Q2 | Q3 | Q4 | Q5 | Q6

TABK

1. Preparation

MLF Approval ¥
Brocurenent preparation XX
Vendor selection X

2. Installation
Arrival, Customs X
Machine /Bld modifications ®l x

3. Start-up,

Machine Btart-up X
Trials, Training b 44
Certification X

9. REQUIRED REGULATORY ACTION

The project requires no regulatory action.



10, PROJECT IMPACT
This project will eliminate the use of at least 120 tons of CFC-11

in the first year of implementation. The project employs
commercially available and environmentally acceptable technology.

11. ANNEXES

Annex~A: Detailed information on Incremental Capital Costs
Annex~-B: Detailed calculation of Incremental Recurrent Costs



ANNEX~-B

RECURRENT INCREMENTAL COSTS

Horse Foam employs two distinct different manufacturing processes

requiring different ODS phaseout technologies and impacting
differently operating costs.

In the first process 110 yt CFC-11 is replaced by 110 yt methylene
Chloride. In addition, the catalysis has to be changed and
softening additive, recurrent safety <fraining and increased
maintenance will be needed. This will impact the operating costs
asg follows:

ITEM BEFORE AFTER
110 ¥t CFC-11 @ 2500 UsD 250,000 -, -
110 vt Methylene Chloride @ 1500 - Ush 150,000
Softening Additive 5 yt @ 3000 -, = usD 15,000

Amine catalyst 2yt 2 vt @ 7500 - - usp 15,000
Training., Maintenance - - UsDh 20,000

TOTAL usb 250,000 Usp 200,000

In the second process CFC-11 is replaced by carbon dioxide
generated from the water/isocyanate reaction {"water blown" foam).
Horse Foam's chemical suppliers have indicated a 15% increase in
formzlation costs based on more isocyanate and a different polyol.
This will impact the operation costs as follows:

ITEM BEFORE AFTER

100 vt Foam Compounds @ 4000 USD 400,000 -
100 yt Foam Compounds 2 4600 -, - USD 460,000

TOTAL UsD 400000 USD 460,000

On the balance, a slight increase in incremental recurrent costs
appears to exist. it should, however, be considered that these
figures are approximations. Individual formulation modifications
will result from the process trials and may differ somewhat from
the predicted costs. The overall predicted difference of USD
10,000 /y is insubstantial on the total raw material costs and
therefore not taken into account.
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HORSE FOAM COMPANY

SCOPE

The project is concerned with the replacement of CFC 11 in the
production of flexible polyurethane foam {slabstock and molgded).

RECOMMENDATION

The project is supported.

RELEVANCY AND ADEQUACY OF INFORMATION

The document provides adequate information.

T L 80 NE

The chosen route of CFC 11 replacement by water (mglded foams) and
methylene chloride (slabstock foams) are recommended options by the
UNEP Technical Committee and standard recommendations in other
projects.

All comparable projects in flexible molded foam utilize the same
technology as proposed in the this case. Flexible foam projects
can be divided in Vertifoam Technology - in which accelerated
curing is generally promoted, and conventional technology in which
methylene chloride is promoted wherever feasible in conjunction
with softening additive. This project follows the same guidelines.

ENVIRONMENTAL ISSUES

Zero ODP option is chosen. Carbon Dioxide and methylene chloride
have very low GWPs and a negligible photochemical activity.



SAFETY I1SBUES
A Rey issue is to maintain acceptable workplace concentrations for
isocyanates and nethylene chloride. The project appears adeguately

to address these issues. The inplementing agency should monitor
these during and after completion of the project.

COST EFFECTIVENESS

Overall cost effectiveness is very good.

OTHERE

It is recommended to contact a halon expert in view of the most
econonic and moet adequate replacement of the halon system. The
project is now based on replacement by a carbon dioxide system., If
powder would sufiice about USD $40,000 could be saved.

it



PROJECT OUTLINE

COUNTRY : EGYPT
SECTORS COVERED s Foam sector and industrial/
commercial foam in refrigeration
ODS CONSUMPTION (FOAMS) 722 ODP tonnes in 1991
PROJECT TITLE Project preparation assistance
DURATION 14 months (Nov, 1993 - Dec. 1894)
PROJECT IMPACT : Preparation of foam investment
projects and TA/demo/investment
project preparation on foam used in
industrial/commercial refrigeration.
uss 75,000

25 A0 k¥

PROPOSED BUDGET

IMPLEMENTING AGENCY UNDP

NATIONAL COORDINATING Egyptian Environmental Affairs
AGENCY Agency (EEARA)

% Ay &2

PROJECT DESCRIPTION

The Egypt Country Programme (CP) was presented and approved at
the 8th Executive Committee Meeting in October 1992, and proposes
an ambitious ODS phaseout schedule. UNDP has been allocated the
foams sector and industrial/commercial foam in refrigeration.

At Government request, the ExCom at its 6th Meeting (Feb. 92)
approved $100,000 for UNDP project preparation assistance. As of
end-Sept. 1993, $100,319 had been expended thereby utilizing all
available funds. Projects prepared under this activity and
approved by the ExCom at its 8th, 9th and 10th Meetings were:
1) Phaseout of 121 tonnes of CFC~11 in flexible PUF at Misr
Foam Factory (%$497,000, Oct. 92)

2) Phaseout of 5% tonnes of CFC-11 in moulded PUF at
Technopol Company ($645,000, Oct. 92)

3) Phaseout of 50 tonnes of CFC-11 in flexible, semi-rigid
and rigid PUF at Taki-vita Factory ($352,500, Oct. 92)

4} Phaseout of 18 tonnes of CFCs in refrigeration at Koldair
Company ($272,0600, Oct. 92)

5} Phaseout of 28 tonnes of CFC-11 in moulded PUF at Misr
Foam Factory ($275,000, March 93)

8) Phageout of 75 tonnes of CFC-12 in extruded polystyrens
foam at Al-Sharif Plastic Factories ($498,000, March 3}

In addition, four foam projects under $500,000 and one foam
project over $500,000 will be submitted for approval at the 1ith
ExCom Meeting in November 1993.

The reqguested funds will be utilized (Nov. 93 - Dec. 94) to
prepare additional foams sector investment projects as well as TA,
demonstration and investment projects covering foam use in
industrial /fcommercial refrigeration. These projects would be
submitted to the ExCom for approval at its 12th, 13th and 1l4th
Meetings. Tt is alsc proposed that the $75,000 come from funds
remaining with UNDP following completion of its 1991 activities in
Egypt. No additional funding would be required for this activity.



PROJECT QUTLINE

COUNTRY : GUATEMALA

SECTORS COVERED : All sectors

NATIONAL ODS CONSUMPTION 284.9 tonnes ODP in 19891

PROJECT TITLE Project preparation assistance
DURATION : Six Months

PROJECT IMPACT H Preparation of projects in the
refrigeration, MAC, foams, halons and
recovery/recycling sectors.

Us$ 30,000

UNDP

Governmental Ozone Commission (COGO)

%

PROPOSED BUDGET

IMPLEMENTING AGENCY

NATIONAL COORDINATING
AGENCY

LE T I 1)

PROJECT DESCRIPTION

Guatemala‘’s Country Programme {CP) for the reduction of czone
depleting substances (ODS) under the Montreal Protocol was prepared
with the assistance of UNEP. The CP was presented and approved at
the 10th Executive Committee Meeting held in Montreal in June/July
1993, While approving the CP, the Executive Committee recommended
that UNDP be designated implementing agency for the projects
identified in the CP with the exception of the "Institutional
Strengthening® project which was approved and funded for UNEP
implementation.

Accordingly, this request would cover project preparation
agssistance for the following projects and technical assistance
activities:

a) Reduction of CFC use in foams

b) Reduction of CFC use in industrial refrigeration

¢) Servicing/Recharging of Mobile Airconditioning

d} CFC recovery during recharging processes

e) Determination of essential halons uses.

The US$ 30,000 preparatory assistance funds will be utilized
over a six-month period to recruit international/regional/national
consultants to work with national staff in the preparation of
project proposals in these sectors. The completed project
proposals will form part of UNDP’s 1994 work programme that will be
submitted for Executive Committee approval at its 12th and 13th
Meetings.



PROJECT QUTLINE

COUNTRY

SECTORS COVERED
NATIONAL CDS CONSUMPTION
FPROJECT TITLE

INDIA

Small~scale and informal sectors

13,122 ODP tonnes in 1991

Survey of ODS use in the small-scale

{including tiny) & informal sectors,

data base generation and CDS

transition management planning

Six months after receipt of funds

Asgessment of needed ODS transition

management covering ODS use in

asrosols, refrigeration/AC, foams,

halons and solvents in the chemical

and engineering industries, and

estimation of financial requirements

from the Multilateral Fund.

Us$ 120,000

UNDP

Office of the Development

Commissioner for Small Scale

Industries, Department of Small Scale

Rgro and Rural Industries, Ministry

af Industry

NATIONAL COORDINATING Ministry of Environment and PForests
AGENCY {MOEF)

s 4¥

LYY

DURATION
PROJECT IMPACT

(AN Y]

PROPOSED BUDGET
IMPLEMENTING AGENCY
EXECUTING AGENCY

2 s ks

(1]

PROJECT DESCRIPTTION

During the national workshops in July and August 1993 for
preparation of the India Country Programme (CP) under the Montreal
Protocol, the Key role of the small-scale and informal sectors was
emphasized. There are around 2 million small-scale units in India
employing 13 million workers and double that number of units in the
informal sector. A significant proportion of these units use 0ODS
in their operations.

Rough initial estimates obtained by the Govermment from
industry sources suggest that small-scale industry (8SS8I) and
informal sector enterprises account for two-thirds of India’s total
0DS consumption. The estimated percentage of these S8I units that
use ODS in their operations are:

- Room airconditioning (70%)

- Deep freezers and bottle ceoolers (80%)

- Aercosols sector (nearly 100%)

- Fire-extinguishing (80%).

The number of S8I units in the wvarious chemical and
engineering sectors that use ODS have been reported as follows:
aerosols sector (200), foam sector (275}, electronics sector
(6,000), chemical sector (500), electrical sector {(1,200) and the
mechanical sector (over 2,000).



In additicon to the above, a significant percentage of users
are in the informal or household sectors.

The S$SI sector iz a free enterprise sector. As a result it
has developed in a widely dispersed manner and poses complex and
diverse technological and administrative problems. The product-
specific technology spectrum 1is wide with varied levels of
investment in similar product categories. No single technology
model fits the needs of all 5SIs in specific product areas due to
cost, availability and adaptability of technology and the markets
they serve.

Due to the above, the strategies for ODS transition management
in the SSI and informal sectors would have to be gualitatively
different from those adopted for medium and large-scale
enterprises.

The reguested survey to be managed by the Office of the
Development Commissioner for Small Scale Industries and conducted
through the central and state-level offices of the National Small
Industries Corporation (NSIC), would utilize a large number of
national technical staff to gather detailed information on exact
ODS consumption, technologies used, investment levels, technician
skill levels, employment levels and other data on the 11,000 units
detailed above. A specific questionnaire and technical evaluation
system will be developed for the purpose. The survey will assist
the Government in the introduction of direct and indirect measures
to facilitate the transition to non-0DS substances, thereby helping
develop an institutional framework for ODS phaseout management in
these sectors.

This project proposal, including most of the specific text
elaborated above, was approved by India’s National Steering
Committee for Implementation of the Montreal Protocol, at its
meeting on 21 August 1993 chaired by the Secretary, MOEF. UNDP is
the requested implementing agency. It is expected that the survey
results would be presented to the Executive Committee at its 13th
Meeting in mid-1994.



PROJECT QUTLINE

COUNTRY : INDONESIA

SECTORS COVERED Foams, Halons and Refrigeration

NATIONAL ODS CONSUMPTION 3,839 metric tonnes in 1992

PROJECT TITLE : Project preparation assistance

DURATION 14 Months (Nov. 1993 - Dec. 1994}

PROJECT IMPACT Preparation of technical assistance,
demonstration and investment projects
in the foams, halons and
refrigeration sectors.

e

e

PROPOSED BUDGET : Uss 100,000

IMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : Technical Committee on Ozone Layer
AGENCY Protection and ODS Phase Out,

Ministry for Environment

PROJECT DESC TIO

ODS consumption in Indonesia has increased rapidly over the
recent past due to the expansion of the national economy. This has
resulted in higher demand for OD8-containing products. Indonesia’s
1992 ODS consumption by sector has been estimated at 3,839 tonnes,
and the percentages of consumption by sector are as follows:

Sector ODS _%age Share ODF_ %age Share
Refrigeration/AcC 63.2% 44%
Aerosols 19.4% 23%
Foams 7.9% 10%
Halons 4.4% 22%
Others 5.1% 1%

Total 100.0% 100%

The Government has identified several potential projects in
the above sectors. A first batch of investment project proposals
have been submitted or are in the process of bheing submitted
through the World Bank to the Executive Committee for approval.

During the sectoral group meetings in August 1993 for the
preparation of the Country Programme for which UNDP is lead agency,
the Technical Committee requested UNDP’s assistance in the
formulation of technical assistance, demonstration and investment
projects in the foams, halons and refrigeration sectors.

The funds will be utilized over the period November 1993
through December 1994 to recruit international and national
consultants to prepare project proposals in these three sectors,
for submission to the Executive Committee for approval at its 12th
and future Meetings.



PROJECT COVER SHEET

CQUNTRY:
PROJECT TITLE:

SECTOR COVERED:

{DE UEBE IN SECTOR:
PROJECT IMPACT:
PROJECT DURATION:
TOTAL PROJECT COSTS:

PROPOBED MLF GRANT;
COBT EFFECTIVENESS:

NATIONAL
COORDINATING BODY:

IMPLEMENTING AGENCY:
APBERAISAL DATE:
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Malaysia

Elimination of CFC~12 in the manufacture
of axtruded polystyrana and polyethylene
foam sheet at Assocliated Air-Pack
Industries 8DE. BHD,

Fpamed Plastics

600t CFCs (722t ODS) in 1991

50 TONS CFC~12 per year

Nina months

USD 260,000 Incr. Capital Cost

UsD 26,000 Incr. Racurrent Benefits

UsSp 234,000
Ush 0.59/kg/y

Malayeia Department of Environment (DOE)
UNLP

July 22, 1993
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PROJECT SUMMARY

Assogiated Alr-Pack Industries SDN. BhRD. ("Air-Pack"} is one of
Malaysia's three manufacturers of EPS/EPE foam shaet, Ites products

are aimed at the packaging market.

The company is a Malaysian

owned private sector enterprise. CFC-12 is currently used in the

production process. Under this project, Air-Pack will eliminate
the usa of CFCs in this process through replacement by iso-pentane,
resulting in an annual reduction of 50 tons 0ODS. The project
contains safety features to zddresa the hanards generated by the
use of a flammable substance, The company expects no significant
change in operating costs. The current building is not suited for
the use of a highly flammable substance. The company plans
therafore to move the production of foam and separate it from other
activities. The company will ahserb these costs a3 they are related
to the expansion of floor space available, A grant covering all
other project relatad costs is requested.



PROJECT OF THE GOVERENMENT OF HALAYBIA

ELIMINATION OF CFCe IN 'THE MANUFACTURE OF EXTRUDED
POLYSBTYRENE AND POLYETHYLENE FOAM SHEET AT ASBOCIATED
AIR-PACK INDUSTRIES SDB BDH

1. FROJECT OBJECTIVE

The obijective of this project is to phase gut the use of CFCs in

the manufacture of EPS/EPFE foam sheet at Associated Air-Pack
Industries SDN BDH ("Air Pack”®).

2. SHCTOR BACKGROUKD

The CFC consumption in the foam sector in Malaysia is estimated toO
have reached at leaspt 600t in 1991, CFC-11 (polyurethana foams)
and CFC-12 (polystyrenea and polyethylene foam sheet) are the
dominant substances in this sector, with much smaller usage of MCF,
CFC-114 and CFC-1165.

3. ENTERPRISE BACKGROUND

Asgociated Air-Pack Industries 5/B and the wholly ownad subsidiary
Extro-Pack S/B were establishad in 1979. The 100% locally ownaed
companies are specialized in the production of extruded polystyrens
{EPB) and polyethylene (EPE) foam sheet. The companies are located
in Ipoh. Main markets are the food industry {lunch boxes meat and
meat trays from EPS) and the electronice industry {EPE),

4. PROJECT DEBCRIPTION

Alr~Pack utilizes annually about 50 £ CFC~12 in ths manufacturae of
EPS and EPE foam sheet, Igso-pentane is selected as the ODB-
rapleacement of choice, as butane-~the usual replacement candidate--
is not locally available., Pentane technology is availablie through
criginal eguipment manufacturers and independent process
consultants. It is possible to adapt the existing eguipment for
this purpose. In addition to process related equipment changes,
safaty related modifications in the production environment have to
be implemented, to mitigate fire and exposura hazards from the use
of pentane. 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 will move the production line t¢ & new structure, as
appropriate fire safety will be difficult to establish in the
gxisting multi-purpose building.

5. TECHNOLOGY

5.1 OVERVIEW AND SELECTION

There are several options to replace CFCs in the production of EBS
and EPE foam sheet, such ag:

Nitrogen gas,
o2 gas,
Hydrocarbons (butane, izocbutane, pentane, iscpentane)},

"Berstorff® technology (nitrogen and alcchol),
HCFC-~22,

HCFC~142b,

HFC~134a,

HFC-1524,

Liguified petroleum gases {(LPG).

OO0 OoOCOOLU0

A summary of these technologies, their potentials and their
limitations 1s8 provided through the UNEP Technical Options

Committee's hi-annual review and through several review papers from
UNDE.

Iso-pentane is selscted by the company as an alternative that is:

Proven technclogy in processing and product parformance,
Favironmentally accaptable,

Low in toxicity,

Adaptable o the existing equipment,

Cost effentive,

Available in the Malaysian market (contrarily to butane,
angother viable candidate) through imports from Eurcope.

000CO00

A draw back of hydrocarbons ig the high flammability, reguiring
stringent safety precautidns,

Users of hydrocarbons are subject to stringent fire regulations,
including the appointment angd training of company safety experts

for every shift. The emisaion of hydrocarbons is not regulated in
Maiaysia, nor are restrictions expected in the foreseeable futurxe.

5.2 PRODUCTION PROCESS

The use of iso-pentane will requixe substantial changes in the
production process and storage facilities.

Required sguipment modifications and additions may include:



0 Storage

o Separate, explosion proof storage of the pentane
tank.
Q Feeding systems
o Injection systems for additives (anti-diffusion and
anti=-gtatic agents),
o Replacement of the foamant metering pump and
injection system,
o New gaskets and seals.
[a] Naew pressure gauges
o Extrusion systen
e Replacement or modification of the screw,
e Replacement or modificatien of the sxtrusion die.
O Elactrical systems
o Installation of spark arresters,
e} Bealing of electrical control cabinets,
o Explosion proof motors and switches.
0 Auxiliary safety devices
0 A ventilation system to prevent the accunmulation
of hydrocarbon vapors,
o Monitoring and alarm systems for hydrocarbon vapors,
o Extra fire extinguishers.

Production and aging areas are to be separated from other working
areags and to he sprinklered or otherwiss protected againet fire
hazards,

Production and maintenance personnel has to be trained in the safe
handling of hydrocarbons, in addition to production training.

Btart-up trials will be necessary to adjust for foamant volume and
perneabllity.

The production process at Air-Pack is currently not separated from
other working areas. Additional space is constructed Lo
accommodate a separate and enlarged production and aging area,
Hydrocarbon gas and temperature alarm systems will be installed
throughout this building. The tank area will be sprinklered.
Large fire extinguishers will be staged at all critical places;
portable fire eaxtinguishers will be placed at every entrance,
Initial and follow up fire safety training will be implemented.

Production and maintenance personnel will also be trained in the
safe handling of hydrocarbons, in additjion to production training.

Start-up triale will be made te adjust for the different foamant

volume and parmeability. The start-up will be suparvised by an
outside process specialist.



6. PROJECT COBTE

6.1 Capital Costs

The following is a summary of the expected costs of investment and
related activities (in USD}:

DEECRIPTION SUBRTOTAL TOTAL
o] Storage Tanks 70,000
Purchase 20,000
Testing 2,000
Installation 48,000
o Equipment Modification 80,000
Parts 70,000
installation 10,000
o Fira Safaty Systens 80,000
(] Training 5,000
< Technology Transfer 20,000
o] Contingency &nd Rounding 25,000
TCTAL 250, 000

The costs are based on information from a recently completed
project in Malaysia (equipment modifications, safety systems), from

local suppliars {tank)} and from UNDFP (training, technology
transfer).

6.2 OPERATING COBTS

The following are the current cosis for CFC-12 and 415 intended
raplacement, iso-pantane:

CFC-12 Z.09 USD/kg
Pentane 0.80 USD/kg

Frices are documented {n annex-A, They can fluctuate
significantly.

The uee of hydrocarbone requires addition of an anti-shrinkage and
a static-~dissipative agent. Costs are assumed at USD 30/ton resin,
or--given a resin use of 400 tons for 1991--USD 0.24 per kg hlowing
agent. 1 : 1 replacement of CFC~12 by pentane is assumed. This
amounts to an expedted annual decrease in material costs of:

Usp 52,500



This has t¢ be held against higher costs in maintenance, iasurance,
safety monitoring and ongoing safety training. These costs are
astimated on USD 45,000/y and gpecified in annex-B.

The rasulting annual cost saving of UBD 7,500 tranglates in a net
pregent vaiue (4y/10%) of:

Ush 26,000

T T e A By e e ey

%.3 UNIT ABATEMENT COST

a) ODS Reduction Project Coste USD 260,000
b) Annual Incremental Benefits usn 7,500
c) Project Useful Life 7 yeaers
ay ODS reduction/y kg 50,000

Unit Abatement Coste [{ajc + b}/d] UBD/kg/y 0.50

EEpmmEIT AR

7. FINANCING FLAN

The company requests the reimbursement ©f the complete projeact
costsg astimated on

usp 234,000

T o T o o o o i S

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

UNDP will oversee the implementation of thig project and provide
technical asgsgistance.

8.2 SCHEPULE

Implementation schedule will start with MLF approval of the project
and will end after monitoring has confirmed that at 1o place on the

machine or in the working area unsafe levels of hydrocarbons can he
detected.



TIME FOR COMPLETION
Qi Q2 Q3 Q4 Q5 Q6

TASBK

1. Praeparation
MLF Approval x
Viglt Consultant x
Order Confirmation x

2. Installation ‘ ﬁ
Arrival, Custons X
Machine Modifications
Tank Installation
Safaty Devices

KK

3. Start~up, Training i
Machine Btart-up
Safety Training
Commissioning x

®n®

8.3 PROCUREMENT

UNDP will oversae the procurement, UNDP expects at the about the
same time to procure 3-% similar prejects, resulting in procedural
and cost efficiencies., Assistance will be provided by the local
UNDP office and Westech/Malaysia.

9. PROJECT IMPACT
This project will eliminate the use of at least 50 tons of CPCs in

the first vear of implementation. 'The project employs commercially
and envircnmentally acceptable technology.

10. ANNEXES

Annex A; Price documentation
Annex B: Detailed calculation of recurrent incremental costs

ALRPACK .MARY
10-05-93/03
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ANNEX-B

AIR~PACK INDUSTRIES
RECURRENT INCREMENTAL COSTS CALCULATION

1) ASSUMPTIONS

o Prices from July 1993 {(date of project submission
by Alr-Pack),

o Iso-~pentane use identical to CFC-12.

o Required extra additives: USD 30/t of resin: USD
0.24/%kg blowing agent,

o] Preventive maintenance: 5% of equipment costs,

o 1 USD = 2.58 M§S - 1.62 8§,

! Usp 400/container transportation surcharge for
reclassification of material.

2) MATERIAL

Bafore: 50t CPC-12 @ 2,090, ... ... . .. i e i uUsp 104,500
Now: 50t Iso-pentane 8 800....... 40,000
Bdditives............... 12.,000....... UsD 52,000

3) OTHER RECURRENT INCREMENTAL CQSTS

Recurrent monitoring & training. . ... 28,000
Extra Malntenance............. vaesa .. 10,800
Extra insurance...... ek e ... 15,000
Surcharge Transpeortation...... .. 12,400....... USD 44,900

4} TOTAL ANRUAL RECURRING INCREMENTAL COSTS....USDh 7,600

T R ER DWW BEE N hes DN A w0 BRI NN I e 2o WEE EE LD LT o v et T us SN SID A 6 UORORE O O RN Lo AR IO S o 2T N il T M YTIITT T L e e

5) NET PRESENT VALUE (4 years; 10% discount) 0sn 26,000
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PROJECT COVER SHEET

COUNTRY:
PROJECT TITLE:

SECTOR COVERED:

ODE UBE IN SECTOR:
PROJECT IMPACT:
PROJECT DURATION:
PROJECT UBEFUL LIFE:
TOTAL PROJECT COSTS:

PROPOSED MLF GRANT:
COST EFFECTIVENESS:

NATIONAL
COORDINATING BODY:

IMPLEMENTING AGENCY:
APPRAISAL DATE:

Malaysia

Insafoam Insulation (Malaysia}) SDN BHD
elimination of CFCs in the manufacture opf
rigli¢ polyurethane insulation foam,
Foaned Plastics

600 MT CFCs (722 toms ODS) in 1991

30 Tons CFC-11 per year

One year, alter approval

10 Years

USh 175,000 Incremental Capital Cost
UsD 135,000 Incremental Recurrent Cost

Usp 310,000

USh 1.92 {(unit abatement cost)

Malaysia Department of Environmant (DOE)
UNDP

August 10, 1963

I e o oA e A gy e o b gy o o S ol o s S g A A W e el B A i e L

PROJECT SUMMARY

Insafoam Insulation {Malaisia) SDN BHD produces pre~insulated pipe,
panel and slabstock polyurethane foam, Its products are aimed at

the building industry.

sector enterprise,

The company is a Malaysian owned private

CFC~1l1 is currently used in the production
process. Under thie prejact,

Insafoam will eliminate the uge of

CrFis in its produstion process through reduced CFC technology,
combined with replacement ©of the residual CFC by HCFC 14ib.
resulting in an annual reduction of 30 tona of ODS, based on 19583
consumption. The equipment that will be ingtalled as part of this
project will be capable 10 employ emerging QDS free technologies
such as €0, and HCFCs as they mature, The Company expeacts an
increass of recurrent incremental cost of about 12% of the system

value, These costs will be partly offset by lower losses in the
preparations of blends.



PROJECT OF 'THE GOVERNMENT OF MALAYSIA
INSAFORM INSULATION S/8B ELIMINATION OF CFCs IN THE
HMANUFACTURE OF RIGID
POLYURETHANE INSULATION FOAM

1. PROJECT OBJECTIVE

Thie objective of this project is to phase out the use of CFC® in
the wmanufacture of pre~insulated pipe, panel and slabstock
polyurethans at Insafoam lInsulation (Malaysia} §dn  Bhd
(*Insafoam").

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaygia {8 estimated to
have raachad at least 600t in 1991, CFC-1) {polvurethans foams)
and CFC-12 (polystyrene and polyethylene foam sheat) are the

dominant substances in this sector, with much smaller usage of MCF,
CFC-114 and CFC-115.

3. ENTERPRISE BACKGROUND

ingatoam was established in 1992. It is a 100% Malaysian owned
private enterprise. The factory is located in  Selangor,
manunfacsturing pre~insulation pipe, panel and slabstock polyurothane
foam, The cCconpany 1is currently operating with a low pressure
digpensing machine. The products are mainly used in the building
industry for air-conditioning ingulation, cold room peEnels etc.
The products sell to local and overseas narkets.

4. PROJECT DESCRIPTION

Iinsafoam utilizes annually about 30t CFC-11 in the manufacture of
rigid PUF in pre~insulation pipe, panel and slabstock.

A combination of reduced CFC technology and HCPC-141b ig selected
as the replacement of choice. Existing low pressurs equipment has
to be replaced with high pressure and a pra-blending unit will have
to be installed. Some additional cost for trials will occur, In
addition to equipment changesg, recurring incremental operating cost

will occur, related to higher isocyanate use and the uge of HCFC-
141h,



5. TECHNOLOGY

5.1 QVERVIEW AND SELECTION

There are several options to replace CFCs in the production of
rigid polyurethane insulation foam, such as:

G CFC~11 » partial water/HCFC-141b > 7
o CFC~11 » partial water/HCFC~22 > HFC-134da, 152a
] CFC-11 » (cyclo-)pentane

In addition, compounds such as methylene chlorlide, HCFC 123, and
water blown technologles have been suggested, but are immature in
technoliogy, limited availability or limited applicable.

The first solution--also called the *liquid" sclution--employs
technology that 1s closely relatred to the existing ons. The final
Btep in thie process is not yet decided. One potential solution is
HFC~-356, but full water blown foam with improved skin formation
remains an option, specifically in "lesser demanding” systemns.

The second one-~also called the "gas" solution-~utilizes a gaseous
mixture of physical Dblowing agents, requires high pressure
equipment, and extensive process adjustments. The final step in
this process is seen as the introduction of (gaseous) HFCs. The

high diffusion rate of HCFC-22 limits its use to encapsulated
systems.

Paentane technoclogy is lately commercially introduced oOn several

ooccasions, but ity flammable character regquires safety conditions
and limits its use,

A combination of water-blown technoliogy and the use of HCFC~-141b is
identified by the company ag an alternative that is:

o] Proven technology in orocessing and product performance,
0 Envxroﬁmentally acceptable,
o] Available in the Malaysian market,

The cheoice of high pressure equipment will facilitate the step to
a truely ODP-free system without additional capital costs.

The use of HCFC-22 would be economically preferrable, but has to be

evaluated on its retention in the foam, It is not feasible for
slabstock without significant deteriation of insulation propesties,

5.2 IMPACT ON PRODUCTION PROCESS

The use of reduced CFC technology will require the employment of
high pressure foam production eguipment.

3



HCFC~141lb is moderately flammable. For the intended purpose, the
blends should not cause any rtisk, but a monitoring check at
commisssioning will be performed to agsure safe working levels.

The current manual mixing method should be replaced by an automated

one, This will save up to 20% ABA {auxiliary blowing agent). The

company is too small to justify in-house blending, and will buy
pre-mixed blends to obtain those savings.

6. PROJECT COSTB

6.1 TOTAL PROJECT COSTS

The following is a summary of the expected costs (in USD) of
investment and related activities:

DESCRIPTION SUBTOTAL TOTAL

Q FOAM EQUIPMENT

1 high pressure foaming unit 120,000

- Freight 10,000

~ Installation 10,000
~ Spare Parts 16,000.....:150,000
0 TRIALS' S?RRT-UPQéittCQ !!!!!!!!!!!!!! 't".!'!ll!‘tiiilloieog
) CONTINGENCY , ROUNDING .t s s v v v et tntennnscnunsosensansnns 15,000

TOT&LCQDCQch‘vttuuchootdotIﬁ!ﬁaoﬁunﬂuqcsuisﬁii!lﬂllbl?ﬁ;oco

Equipment price frow Cannon (Asia}, Singaporse.

6.2 OPERATING COBTS

Chemical suppliers have indicated an overall price increase for the
new formulations of 12%:

o Carrent costs 200yt @ 2,500...............USD 500,000
0 12% Price incre&se llllllll # & F # % B X S A K €D FE ‘{JSD 66‘ 000
o Savings on ABA............ I ££21 3 15,000
o Bavings on cleaning agent......... cnenaes USD 5,000
o RECURRENT INCREMENTAL COBTO...cvearessUSD 4G,000



(] Net Presant Value {4y; 10 % digcount)..USH 135,000 l

6.3 UNIT ABATEMENT COST

al ODS Reduction Project Cosats usn 175,000
b) Annual Incremental Costs Usp 40,000
c) Froject Usaful Costs 10 Years
a4} ODS Reduction/Year kg 30,000

Unit Abatement Costs [{e/c + b)/j4)] UBD/kg/y 1.92

2223 ¢-8-1-3-3 33 R-F-3-3-2 F B4 3 -F A i3 13 447 P32 3 3343 1-4-F 12 323

7. FINANCING PLAN

The company rvequasts the reimbursement of the complete project
costs estimatad on

Usb 310,000

-1 -3 3%

8, PROJECT IMPLEMENTATION

8.1 MANAGEMENT

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

B.2 PROCUREMENT

UNDF will oversee the procurement, assisted by Westech/Malaysia.

8.3 SCHEDULE

Inplementation schedule will start with MLF approval of the project
and will end after monitoring has confirmed that at no place on the

machine or in the working area unsafe levels of HCFCs can be
detected.



TIME FOR COMPLETION
Q1 | Q2 | 03 | 04 | Q5 | Q6

TABK

1. Preparation
MLF Approval X
Visit Consultant
Ordear Confirmation

o

2. Ingtallation
Arrival, Custonms
Machine Modifications £X
Tank Installation X
Safety Devises XX

M

3. Start-up, Training
Machine Btart-Up X
Safety Training X

9. PROJECT IMPACT

Thigs project will eliminate the use of at least 30 tons of CFCs in

the firgt year of implementation. The Project employs commercially
and environmentally acceptable technology.

INSAFOAM
93-10~06/02



RAPPA Inc.

Consultants
Heet Vornenan!
Chomist
Certilizd Bavirenmental Tralner
LATIO i8]
8COPE '

The project is concerned with the elimination of CFCs in the
manufacturing of rigid polyurethane foam for insulation purposes.

The information is satisfactory. It should be pointed cut that the
original project was based on reduced CFC in combination with HCFC
22. After discussion with the technical reviewer this is changed
to HCFC 141ib. This made the project considerably wnore cost
effective while providing better insulation efficiency,

ICAlL E

The chosen youte of CFC 1l replacement by HCFC 141b is one of the
recommended options for insulating foams.

COMPARISON WITH OTHER PROJECTS

This project can be compared with Olympic, Egypt. Because of the
muach smaller size of the comparny it was recoumended not to use in-
house blending equipment, but to rely on outside blending.

HCFC 141b has a residual ODP. The technology is therefors an

interim techmology most likely to be replaced by HFC or a water
based gystem.

SAFETY 1SGURG

The project includes monitoring on HCFC 141 air concentrations.

This sazves a8 well the industrial hygienic conditions in the plant
as the fire safety.

104 Ficldstone Drive, Laitorte, IN 48380 USA, Phone £19-362-4450, Fax: 219-52R8-6047



Insafocam Insulation SDN BHD
Page 2

COST EFFECTIVENESS

Ovarall cost effectiveness is acceptable.

The project is supported.



PROJECT COVER SHEET

COUNTRY
PROJECT TITLE:

SECTOR COVERED:
ODS USE IN SECTOR:
PROJECT IMPACT:

PROJECT DURATION:
TOTAL PROQJECT COBTS:

PROPOSED MLF GRANT;
COST EFPFECTIVENESS:

NATIONAL
COORDINATING AGENCY:

IMPLEMENTING AGENCY:
APFRAIBAL DATE:

Malayeia

Elimination of CFC~11 in the manufacture
of intagral skin polyurethanae foam at
IBLAND RESQURCES SDN BHD

Foomed Plastics

600 CFCu (722 tons GDS) in 1991

15t CFC-1i1 and 15t MCF/y {(16.5t ODP),
based on 1993 consumption

One year, after approval

USD 145,000 Incremental Capital Cost
usD 85,000 Incremental Recurrent Cont

Usb 230,000
6.03 UsD/t/y

Malaysla Department of Environment (DOE}
UNDP

July 23, 1993
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PROJECT BUMMARY

Island Resources 8SDH. BHD., ({(*"Island") is a manmnufacturer of
polyurethane integral skin foam (ISF}. Its products are aimed at
the furniture market., CFC-1l is currently used in the production
process, Under this project, island will eliminate tha use of CFCs
in its production process throngh the introduction of a fully
water-blown system, resulting in an annual reduction of 15 tons
QDP, based on 1993 congumption. The company will also phaseput the
use of methylchlorcfoerm (MCF) as a degreasing agent, resulting in
an additional phaseout of 1.5t 0OO0p, The company expechts an

incraase of recurrent incremental operating costs of about 12% of
the system value.



PROJECT OF THE GOVERNMENT OF MALAYBIA

ELIMINATION OF CFC-11 IN THE MANUFACTURE
QF
INTEGRAL ESKIN POLYURETHANE FOAM AT ISLAND REBOURCES SDN BHD

1. PROJECT OBJECTIVE

The objective of this prodect is €0 phage out the use of CFLs in

the manufacture of integral skin polyurethane foam (I8F) at Island
Regources SDN. BHD.

2. EECTOR BACKGROUND

The CFC consumption in the Ioam sector in Malaysia is estimated to
have reached at least 600t in 1991. CFC~l1l (polyurethane foams}
and CFC-12 (polystyrene and polvethylene foam sheat} are the

dopinant substances in this sector, with much smalle:'usage of MCF,
Cre~114 and CFC~115.

3. ENTERPRISE BACKGROUND

Island Resources is a privately owned Malaysian conpany,
specialized in designer type of structural {(rigid} integral skin
polyvurethane foams. The company produces chairs, bhed-boards,

mirror frames of very high quality. most of the production is
aimed at export.

The company operates a facility in Pekan Nesas, Johore (Wast
Malaysia), employing about 25 workers.

4. PROJECT DESCRIPTION

Island Resources will utilize in 1993 about 15t CFC-11 in the
smanufacture of PU-ISF, The company is committed to phasecut the
use of this substance and has salected water-blown foam technology
as the replacement of choice. To this purpose, an existing low
pressure machine has to be replaced by high pressure machinery.
Some additional costes for trials are expected. In addition to
equipment changes, the company expects recurring incremental
operating costs, mainly related to the highsr use of isocyanate.
The reacurrent costs will be partly offset by the elimination of
losses of blowing agent in the blending operation, elimination of

the need of a cleaning solvent for the mixing head and the proceeds
from obhsolete equipment.



The company 18 already in the procass of replacing a degreasing
unit that employs methylchloroform as active agent. Thisg will lead
to additional phasesout of 15 t/y MCF or 1.5% QODP., The higher Costs

of the new degrasing agent will be offset by lower usage (reduced
evaporizationj,

5. TECHNOLOGY
5.1 OVERVIEW AND SELECTION

There are several options to replace CFCs in the production of IS
PUF, such ag:

) CFC-11 > partial water/HCF(-141b > 7

Te) CFC-11 > partial water/ HCFC-22 » HF(C-134a, 152a
o CFC~11 » Pentane, Cyclopentans

In addition, compounds such as Methylens Chloride, HCFC 123, and
water blown technologies have been suggested, but these are
immatuzre in technology, limited available or limited applicable.

The first solution--also called the *ligquid" solution-- employs
technology that iz closely related to the existing one. The final
step in this process is not yet decided. One potential solution is
HFC-356, but £full water blown foam with improved skin formation
remains an option, specifically in "lesser demanding” systens.

The second one--also called the "gas" solution~-utilizes a gaseous
mixture of physical bplowing agents, reqguires high pressure
gquipment, and process adijustments. The final steéep in this process
is seen az the intrpduction of (gaseous) HFC's.

{Cyclo)Pentane technology iz lately commercial introduced on

several occasions, but its flammable character requires satety
conditions and limits itg use.

The company has selected the use of a fully water-blown system.
Such systems are:!

ts) Environmentally acceptable,

0 Available in the Malaysian market,

Q Proven technology for systems regulring post
treatnent.

Ae such systems are only recently introduced, it is anticipated
that extensive trials will be needed to assure proper performance.

This will iitially be done at the chmical supplier, followed by on
line trials.



5.2 IMPACT ON THE PRODUCTION PROCESE

The use of all water bhlown systems reguire the employment of high
praessure foam production egquipment to handle the highevr viscosities
with the required precision, The new equipment will, as a side
effect, allow the elimination of the use of a solvent to clean the
mixing head, thos partially offsetting higher raw material costs.

As skin building is a critical performance factor of the blowing
agent, in addition to the foam building function, extensive trials
will be needed to assure performance as cloge as possible to the
exigting quality. This will be performed (nitislly at supplier
iopation~--to adjuat the chemical composition--followed by local
trials--to test under ambient conditions on production scale.

6. PRGJECT COSTS
6.1 CAPITAL COSTS

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

DESCRIPTION TOTAL({USD)

One Hich pressure Foaming Unig
including freight, installation..100,000

(Value Qld EQuipmgat) % 4 % & wom ohE s o8 owox - (5’ 006} L I I B I B J '95 ] GGG
One OD8~- free Cleaning System......... rareeverere=ensens16,000
1S - 1= 1 - S Nt Al et RNt E s bt et 20,000
Contingenty and Rounding. .. s cviscrsvvctcomnan EERR T vs 14,000
TQOTAL INCREMENTAL CAPITAL COSTS 145,000

Price information is based on verbal price indications from OMS,

Italy (foam equipment) and f£rom Westech, Kuala Lumpur {degreasing
egquipmenty.

6.2 OQPERATING COSTS

Based on indications from chemical manufacturers, a 12% increase in
formulation costs is assumed. However, this is to be reduced by
about 20% lower use of blowing agent, related to the elimination of
ABA losses based on inefficient blending:



200t Chenicals @ USD 2,800,............ Chrtema e ush 280,000

12% ?rite incraasahﬂtc.‘;’9&"'90‘05-‘00&%#10 vvvvv * &5 4 m b b m oS 33;500
SaVing of 3’; CFC"'I-I‘{Y @ 3,000 ---------------------- R 91000
Annual increase in chemical costs........ tesereenersUSD 24,500
Net Present Value of Ingcremental Recurrent Coste....USH 85,000

The naw degreasing agent will not lead to recurrent incremental

coste aa higher costs of the c¢hemical are offset by lower
volatisation losses.

6.3 UNIT ABATEMENT COST

al QDS Reduction Project Costs usp 145,000
b} Annual Incremental Costs Ush 85,000
c) Project Useful Life 10 yenrs
a) ODS reduction/y kg 16.500
Unit Abatement Costs [{(a/c + h)/d4] UebD/ky/y 6.03
s N e e T R T e i M R R SRS mER TS

7. FINANCING PLAN

The company reqguests the reimbursement of the complets project
costs estimated on

vsDh 230,000

T ot e mer e SN P gt Y

8. PROJECT IMPLEMENTATION
8.1 MANAGEMENT

UNDP-OPS will oversee the implementation of this project, UNDP-ENR
will provide technical assistance.

8.2 SCHEDULE
Inplementation schedule will start with MLF approval of the project
and will end after trials have confirmed that scceptable product
can be made in the new configuration.

The following time table will apply:



TIME FOR COMPLETION
TASK

o1 | Q2 Q3 Q4 Q5 Q6

1. Preparation
MLF Approval X
Procurement Preparation b 4
Order Confirmation x

2. Installation
Arrival, Customs
Machine installation
Start-up, Trials

XX

8.3 PROCUREMENT

UNDP will oversee the procurement of this project, following UNDP
guidelines and regulations,

9. PROJECT IMPACT

This project will eliminate the use of at least 15t CFCs and 15¢
MCF in the first year of implementation. The project employs
commercially available and environmentally acceptable technology.

ISLREC.MAY
93-10-06/03
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COUNTRY : Malaysia

PROJECT TITLE: Conversion of Metal Cleaning Process from
1,1,1, Trichloroethane (TCA or Methyl
Chloroform) Solvents to Non-ozone

Depleting Organic Solvents at Ngai Cheong
Metal industries Sdn Bhd.

SECTOR CCOVERED: Sclvent Cleaning

QDS USE IN SECTOR: 23 metric tons (MT) of TCA in 19%9%2 Total
ODP-weighted consumption -2.3 MT/yr

PROJECT IMPACT: Eliminate annual consumption of 23 MT of
TCA, based on 1992 consumption

PROJECT DURATION: 1 ysar

PROPOSED BUDGET: ODS Reduction Investment Cost: US$30,005
NPV of 4 years operating Cost: US833,475
Total Project Cost: USS63,480

IMPLEMENTING AGENCY: UNDP

NATIONAL COORD-
INATING AGENCY: Department of Environment (DOE), Malaysia

PROJECT SUMMARY

Ngai Checong Metal Industries Sdn Bhd {"Ngai Cheong®"} is one of
Malaysia‘s larger metal stamping companies. The products are
supplied to the manufacturers of electrical appliances, air
conditioners and automatic components. The company is a private
sector enterprise.

TCA is used as part of the production process for the degreasing of
light stamping oil from electrical and electronic metal
sheets/parts. Under this project, Ngai Cheong aims to phase out
the use of TCA through initial replacement by trichloroethylene
followed by hydrocarbon based ACTREL as soon as the conveyor
cleaning machine is available. This will result in an annual ODS
reduction of 23 MT, based on the consumption in 1992. The project
is to include safety features to address the potential hazards
expected through the use cof a flammable substance.
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The company expects a change in the incremental cost. The switch
from the current wanual dipping method using a non-flammable
solvent (TCA) to using a conveyor c¢leaning machine for flammable
hydrocarbon solvent (ACTREL) reqguires an investment cost for
machinery.

PROJECT OF THE GOVERNMENT OF MALAYSIA
ELIMINATION OF TCA IN CLEANING METAL PARTS
IN NGAI CHREONG

1. Project Cbjective

The objective of this project is to phage out the use of TCA in
¢leaning metal parts at Ngai Cheong.

2. Sector Data (Use Port Klang Section)
3, Enterprise Background

Ngai Checonyg was established in 1967 with a paid-up capital of USS
240,000. Sited in the vicinity of a major industrial estate, Shah
Alam, the company is well located to service clients using stamped
metal parts. Ngal Cheong is commited to completely phasing out of
oDs.

4. Project Description
4.1 Degcription

Ngaili Cheong consumed 23 MT of TCA in 19%2. The company exXpects
that its cleaning requirements will remain constant over the next
few years.

For this project, Ngai Cheong will eliminate its use of TCA by
removing the existing manual dipping set-up and replacing it with
a conveyor-type vapour <¢leaning machine. This machine has to be
retrofitted to suit for the use of hvydrocarbon sclvents. The
capacity of the machine to be purchased is approximately the same
ag the existing manual dip tank system. The conversion to non-
ozone depleting technology consists of the fellowing elements:

O FProcess development and material compatibility test
o] Replacement technology
O Recurring activities (including electricity, waste

dispogal, etc.}




Prior to the purchase of the conveyor cleaning machine, Ngai Cheong
will perform material compatibility and process development tests
to select the optimal cleaning equipment and cleaning solvents,
The company will evaluate items such as changes in worker function
and compatibility of materials with the new solvents. Solvents
that have been used effectively as subgtitutes for TCA in cleaning
include trichloroethylene, perchlorocethylene, methylene chloride
and other organic solvents. After the cleaning machine has been
purchased, installed and retrofitted, additicnal tests may have to
be performed to optimize the cleaning process.

In order to accommodate the new techneclogy, Ngai Cheong will make
several process changes in its degreasing practices. these will
include re-training of workforce, electricity consumption, material
cost and engaging the services of a waste disposal company.

Ngai Cheong is submitting 2 project proposal in August 1993 to the
DOE.

4.2 Funding Need

This funding is essential for Ngaili Cheong to phase-out its use of
czone depleting selvents. Unlike many of the other solvent-using
companies in Malaysia, Ngai Cheong is 100% Malaysian-owned.
Therefore, it has no multinational parent company from whom it can
obtain technical assistance or funding to aid in the phasecut of
ODS. Furthermore, many of Ngal Cheong’s customers now insist that
their suppliers (Ngai Cheong inclusive}, eliminate the use of ODS
due to new laws in the U.S., Eurcpe, and elsewhere {countries who
are gignatories of the Montreal Protocol). Therefore. without this
funding, it 1s possible that the company will be forced either to
continue using ODS (to the detriment of the environment) or to
reduce production, resulting in lost revenue, profits, and jobs.

5. Altermative Technology Selection

There are several alternatives to the use of TCA in metal cleaning-
- agueous
- gemi-agqueous
- chlorinated solvents
- hydrocarbon solvents
- terpenes

The primary consideration in selecting an alternative process is to
maintain a sufficiently high level of cleanliness, while meeting
customer specifications. Ngai Cheong has considered each
alternative and selected the hydrocarbon scolvent for degreasing
(ACTREL cleaning fluids from Exxon Chemical) tc meet its cleaning
needs. This is because ACTREL:



Y TR

- is non-ozone depleting

- has low volatility grades avallable for VOC companies

-~ is non-carcinogenic

~ has low acute toxicity

- has high cleaning efficiency

- provides high worker comfort

- is compatible with more plastics and elastomers

- is non-corrosive to metals

- lg safe to operate at low or higher temperatures with the
appropriate eguipment

6. Project Costs

6.1 Total Project Costs’

As described below, and detailed in the relevant annexes, the total
project cost is US§ 63,480. Because there are no non-0DE project
investment costs associated with this project, the total project
cost is also the incremental cost. It is important to note that
this project will not provide Ngai Cheong with any incremental
revenues.

6.2 Investment Costs

As detailed in Annex 1, the total investment cost is USS 30,005.
2 breakdown of this cost would include the purchase and
installation of a conveyor cleaning machine (US$ 21,245), safety
systems (USS 1,946), transportation (USS 1,500), as well as
engineering and training coste (USS 1,400).

6.3 Operating Costs

Prior to the project, the annual operating cost exclusive of tax
works out to be USS 36,619. After the implementation of the
project, the annual cperating cost will be USS 47,178, resulting in
an incremental operating cost of US$ 10,553. @Given 4 years at a
discount rate of 10 percent the net present wvalue of the
incremental operating cost is USS 332,47%. A more detailed
breakdown of operating costs is provided in Annex 2.

: Unless otherwise noted, all costes in this section are

economic, rather than financial costs. As such, taxes, duties and
other financing are not reflected.

4



6.4 Unit Abatement Cost (UAC)

As detailed in Annex 3, the UaC for this project is USS 7.27 per
ODP-weighted kilogram of TCA phased-out per year. this number is
derived from annualized incremental capital costs of US§ 56,174
annual incremental operating costs of US% 10,55% and savings of 23
MT (weighted) of TCA per year. Note that off setting savings have
been included in incremental operating costs.

7. Environmental Impacts

The environmental impacts associated with this project are
discussed in Annex 4.



8 Project Impact

This project will eliminate 23 Tonnes/year of TCA emmisions
corresponding to 23 tonnes/year of ODS and approximately 2
tonnes/year of ODP.



ANNEX 1

BREAKDOWN CF INVESTMENT CO§TS

Estimated Costsg in US Dollars

Training and Engineering: £ 1,400
Material Compatibility, Safety and $ 400
Process Development® (8500 hours)
Equipment Training® (500 hours) $ 400
Equipment Installation® - Staff (250 hours) 3§ 200

- supplier staff
Consulting Engineering Support $ 400
{(Material compatibility testing,
installation assistance and follow-up®
Conveyor Cleaning Machine: §21,245
One Unit used conveyor cleaning machine® $ 11,673
Machine retrofit S 5,837
Storage Area for machine 8 2,735
Improvements to Safety Systems:* § 1,996
Transportation: $ 1,50
Contingency and Rounding: S 394

TOTAL: §30,005

1/ These activities are to be carried out by Ngai Checng’'s staff.

2/ This support is meant for consultants’ and suppliers’s advise,
etc.,

/ The cost ¢f separate dryer unit is included in this conveyer
cleaning machine.

4/ This include the installation o¢f exhaust fans, fire

extinguishers and a safe storage area for the flamable solvent.

Ji




ANNEX 2

BREARDOWN OF INCREMENTAL OPERATING COSTS/SAVINGS

Eztimated Costas in US Dollars

Pre-Project
Solvents Costs per Year:

23,000 TCA ($1.45/kg)} $ 33,350

17,800 litres ACTREL
($2.01/1litre)

Taxes on Chemicals {(10%) S 32,335
Electrical Costs per year:
Current System (0 KWH) - 0 -
1 Conveyor Degreaser {10 XWH)
Manpowey Costs per Year:
Current System({l worker) £ 3,268
Conveyor Degreasing Process?
(2 workers)
Disposing Costs per Year - 0 -

Summary Table:

Without Taxes
TOTAL PRE-PROGJECT COSTS PER YEAR £36,619
TOTAL PGST-PROJECT COSTS PER YEAR 547,178
TOTAL INCREMENTAL COSTS PER YEAR $10,559
TOTAL INCREMENTAL COSTS OVER 4 542,236
YEARS _ o . - o

NPV OF 4 YEARS’ OPERATING COSTS $33,475

Post Project
$ 35,785
$ 3,878
$ 2,335
s &,538
$ 2,520

i/ This cost is calculated as 8 H/day x 25 days month x 12

months/year x 10 kw x $0,0973/kwH.

27 Two {2} workers are needed where one is in-charge of feeding
the metal parts onto the conveyor machine while the other
retreive the parts at this end of the process, which is now

slower due to longer cleaning cycle.



ANNEX 3
CALCULATION OF UNIT ABATEMENT COST
Estimated Costs in US Dellars
OD8 SAVINGS
Average Use of TCA per Year: 23,000 Kg
CDP of TCA: 0.1
ODP Weighted Savings: 2,300 Kg
INCREMENTAL CAPITAL COST:
Total from Annex 1: $39, 005
Equipment Life: 7 years
Discount Rate: 10% per year
Annualized Capital Cost: $6,174
NET INCREMENTAL OPERATING COSTE: $ 10,559

UNIT ABATEMENT COST:
Unit Cost per

Cost per wvear ODP Saved
Incremental Annualized
Capital Cost: S 6,174 5 2.68
Incremental Annual
Operating Cost: $10,559 $ 4.55
Cperating Cost:
Unit Abatement Cost (8/kg) $ 7.27




ANNEX 4

ENVIRONMENTAL ASSESSMENT

Undex the current proposal, Ngai Cheong will use a hydrocarbon
based solvent to clean gtamped metal parts. Because this solvent
has flammability concerns, Ngai Cheong will buy a used wvapour
cleaning machine which will be retrofitted for c¢old cleaning
applications only. Safety features such as explosion-proof
electrical equipment, temperature sensors, temperature gauge.
safety alarms, etc. will be installed.

When cold cleaning with hydrocarbon solvent, the cleaning solvent
nust be replaced regularly to maintain ¢leaning effectiveness. The
gpent solvent is to be disposed of, via incineration to recover its
calorific value,at a cost of US$ 39.37/drum. {a clay product
factory has agreed to use the spent solvent by blending with their
fuel oil for drying their product)

Per year, a total of 13,350 litres of spent ACTREL will have to be
disposed. This figure is based of 75% of the product being
contaminated and 25% being evaporated, thus resulting in 64 drums
@ 209 litres drum. Therefore, total cost to dispose of 64 drums of
spent ACTREL will be $2,520. This cost has been included in the
operating costs in ANNEX 2.

It is unlikely that the project will have an adverse impact towards

the environment because it has very low volatility {minimal VvVOC)

and the waste is being consummed as fuel.

Haiaysia.1/bb
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COUNTRY : Malavysia

SECTOR COVERED: Solvents

ODS CONSUMPTIONS IN 800 metric tonnes of CFC 113

APPFECTED SECTOR: 2829 metric tonnes of TCA

PROJECT TITLE: YPROJECT 2*-Elimination of the use of

1,1,1, TCA in Home Appliance parts
manufacturing at MATSUSHITA ELECTRIC
CO., (M) Bhd. - MAIN PLANT (MELCOM -
Main Plant}

PRGJECT DURATION: 1 year. The egquipment is currently
- fabricated and installed. It is being
tested on production. By vear end, this
could become retrcactive.

TOTAL PROJECT COST: USS 199,600 {RM 506,972.74)

PROPOSED MLF GRANT: US$ 113,570 (RM 288,467.49) (based on
56.9% of local public listed share,
which excludes the ownership of
transnational corporation, Matsushita
Electric Industrial Co. Ltd., Japan

43.1%)

PROJECT IMPACT: Elimination of the use of 9.7 tonnes of
Ozone Depleting Substance (0ODS) annually

IMPLEMENTING AGENCY: URDP

NATIONAL COORDIN~- Department of Environment (DOE),

ATING AGENCY Malaysia

IMPLEMENTING

ENTERPRISE: MATSUSHITA ELECTRIC CO., {Melcom) BHD

PLANT LOCATION: Lot No.3, Jalan Besiku 15/2, Section 15,

Shah Alam Industrial Site, 400060 Shah
Alam, 8elangor D.E.

PROJECT SUMMARY

This project, for the Matsushita Home Appliance Products of
MATSUSHITA ELECTRIC CO, is designed to completely eliminate the
use of ODS 1,1,1 trichlorethane (TCA). A vapor degreasing system
for cleaning processing wax from rice cooker lids, and a second
vapor degreaser for cleaning contaminated oil from home shower

tanks, will both be replaced by converting to a single, agueocus
cleaning process.

With the successful completion of this project, it is expected

1
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that approximately 9.7 Tonnes of Ozone Depleting Substances (ODS)
will be phased out at MELCOM-Main Plant .

FROJECT QF THE GOVERMNMMENT OF MALAYSIA

ELIMINATION OF THE USE OF 1,1,1, TCA IN HOME APPLIANCES PARTS
MANUFACTURING AT MATSUSHITA ELECTRIC CO., (M) BHD.
MAIN PLANT (MELCOM - MAIN PLANT)

1.PROJECT OBJECTIVE

The project’s objective is to eliminate the use of 1,1,1 TCA in

home appliances parts manufacturing, thereby producing parts in
an ODS free process.

2 .8ECTOR BACKGROUND

In 1992, Malaysia’s consumption of ODS (excluding HCFC 22}
exceeded 6000 metric tonnes, of which solvents exceeded half the
consumption. On an ODP basisg, the total was 5600 tonnes, with
the solvents sector consuming 1200 tonnes or 21% of the total.
This is the third largest sector on an ODP basis.

3 .ENTERPRISE BACKGROUND

The Matsushita operation {(MELCOM} is a 56.9% locally owned
enterprise engaged in the manufacture ©f parts for electric irons
and for rice cookers. In the 1992 fiscal year, MELCOM - Main
Plant produced 400,689 units of home appliances products (Rice
Cooker and Home Shower) comprising 12 major medels. In producing
the home appliances parts, MELCOM - Main Plant consumed
approximately 9.7 Tonnes of 1,1,1 TCA, The figure represents 0.2%
of Malaysia’s 0ODS consumption at that time.

4 ,PROJECT DESCRIPTION

In order to accomplish the objective of the project, a number of
directly related and peripheral activities are required, such as
the strengthening of the Environmental Protection Promotion
Committee, appeointment of a person respousible for Environmental
Protection, testing to determine the appropriate Home Appliances
components cleaning system and verification of the quality of
home appliances products that are cleaned with the new process.



MELCOM -~ Main Plant currently uses TCA in two operations as a
cleaning agent in the manufacture of its product lines. The
company is committed to phase out the use of ODS. It has
gselected a single agqueous cleaning system to replace the two TCA
Vapour degreasing systems now in use. The process chosen is
based on expected advantages over other, scolvent based systems
investigated (e.g., petroleum based solvents), such as
compatibility with downstream treatment facilities.

5. TECHNOLOGY

5.1 PRESENT SYSTEM
Before the introduction of the agueous type system, there
were two types of cleaning machine in use at the Main Plant:

a) Vapour degreasing System and chain conveyor system
whereby using 1,1,1 TCA as the solvent to remove the
wax from "lid cover" of Rice Cooker.

b) Vapour degreasing system {(manual dipping system)
whereby using 1,1,1 TCA s the solvent to remove
contaminated oil f£rom the home Shower tank.

5.1 PRQPOSED SYSTEM

With the introduction of the aqueocus type system, the above
two processes are combined intc one. Some advantages of an
agueous system compared toe alternatives such as HCFC, or
pecroleum based, are as follows:

a) The Company’s current waste water treatment plant is
capable of treating the aqueous system’s waste water.

b) Aqueous cleaning is a proven technology accepted
worldwide and in this case is unlikely to have any
adverse impact to the employee and consumer.

c) Aqueous system is totally ODS free: it therefore
provides for easier long term planning.

5.3 CAPACITY

1.1.1 TCA SYSTEM AQUEQUE SYSTEM ‘
i 1. 1200pes/day (8.8 hours) 2200pcs/day (8.8
for Rice Cooker hours)

2. 1700pcs/day {8.8 hours) "
Total 2800pcs/day 2200pcs/day “
s i

System Vapourize System Cleaning -»> Rinsing -»>

Drying System
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The capacity of the aqueocus system is slightly less than the
total capacity of TCA for Rice Cooker lids and home Shower tanks.

5.4 ENVIRONMENTAL ASSESSMENT

Waste water from the agueous cleaning system is treated by the
waste water treatment plant and the final discharge shall be

within the requirements of the Department of Environment (DOE)
vis. Environment Quality Act of Malaysia.

6. PROJECT COSTS

The detail of the investment cost is described in Attachment B.

The investment cogt of the project has been determined to be US
$134,580 (RM 341,783.75)

The detail of the incremental operating cost is described in
Attachment C. The incremental operating cost and benefits for up

to 4 years have been discounted to net present value at 10%, and
amount to US$S 65,040 {(RM 165,188.95%).

The total project cost estimates amounts to USS 139,600 (RM
5E06,972.74)

7. FINANCING PLAN
7.1 Total Project Cost $189,600
From Multilateral Fund $113,570
From Matsushita $ 86,030

The teotal project cost estimate amounts to US $199,600 of which
US$ 113,570 is proposed for Multilateral Fund financing. The
financing is calculated by multiplying the total project cost by
the percentage of local public listed share (56.9%%), which

excludes ownership of Matsushita Electric Industrial Co. Ltd.,
Japan (43.1%)

B. PROJECT TIMEFRAME

The project began in September, 1892 and it is scheduled for
completion by the end of 19%32. The agquecus system has been
installed in the plant and is in the process of startup testing
on the production line, performing as expected. The timeframe of
the project is described in Attachwment A.



9. PROJECT IMPACT

It is expected that with the successful implementation of the
project, 9.73 Tonnes of CDS would be eliminated annually at
MELCOM -Main Plant. Along with the ODS saved, additional
benefits are expected, such as

1. the Environmental Protection Promotion Committee at the main
plant will gain added experience as the new process is
implemented, thereby strengthening this plant organization;

2. employees at the site will increase their environmental
awareness;
3. the site will advance in knowledge regarding agueous

cleaning systems, and be in a position to help other plants.

Details of the ODS elimination are as follows:

Substance Consumption in opp Consumption
1992 fiscal vear {Tonnes x OPD)
{tonnes)
1,1.1, TCA 9.7 c.1 0.97

IMPLEMENTATION ARRANGEMENTS

UNDP would be undertaking the project with the superxvision of
Department of Environment, Ministry of Science, Technology and
the Environment. The actual implementation of the project,
comprised of training, meetings, installation, startup,
evaluation, monitoring, and production is under the full
respongibility of MELCOM Main Plant.

The general supervision of the project implementation would be
handled by the Department of Environment whereas the supervision
of the financial implementation would be carried cut by the UNDP.
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MELCOM MAIN PLANT NON CFCs PLAN

TANK

1

8. INSTALLATION OF NEW WATER'

BASED CLEANING SYSTEM

i
03-08~52

MELCOM - Maln Plant
[ PRESENT NEW USAGE SUBJECTS OF AGTION o3 98
11,1 TCE WATER BASED [CLEANING OF 1. PROJECT 8TUDY

UD COVER AND BASIC

HOME SHOWER \

2. TRIAL TESTING SCHEDULE

MAY
4. IMPLEMENTATION ON (o
PRODUCTION
PROIECTZSALFLAN?
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SUMMARY OF NON CFCs CLEANING SYSTEM INVESTMENT

MELCOM -~ MAIN PLANT 03-08-93

ITEM

‘93

TOTAL

|

1. WATER BASED SPRAY TYPE AUTOMATIC
WASHING & DRYING SYSTEM

US$ 122,814.87
(RM 311,049.75)

US$ 122,814.87
(RM 311,949.785)

2. MACHINE SHIFTING AND WATER US$ 5,669.06 US$ 5,650.06
SUPPLY PIPING (RM 14,374.00) (M 14,374.00)
|3, CONVEYOR SYSTEM US$ 5,889.77 US$ 5,869.77
(RM 14,860.00) (AM 14,960.00)
4. WIRING US$ 19685 USs 19685
(RM  500.00) (RM  500.00)
GRAND TOTAL US$ 134,560.55
(RM 341,783.75)

Note : PROJECTZ8AICOST?

Exchange Rate ;| US$1.00 = RM2.564
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' ODS PHASE—OUT PROJECTS = OPERATING COST

i
ANNUAL OPERATING COST (PROJECT 2 ~ MELOOM MAIN PLANT)
Ne. TEMS PRESENT SYSTEM REMARKS PROPOGED NON~GFC OYBIEM REMARKS
1 [SOIVENTICHEACALTOST 1 USia a0 [ToR 111 5.7 oev/year G 540.18 Fa-18177 16(RM B.00)
- {AM 3¢ 920.00] | Cost lactor US$1.42 (RM3.603 kn {fiM 054.00] :
2. {LABOURCOST Uadi528040 | 2MP & USSS1L.E1 (FiIM1,200.000month US$12,208.48 2mip @ US$51 1,8 1AM 1,900.00/ month
(M 31,200,00) [FIM 91,200.6
8 [ENERGY 0OST uss o $hp @ 8 hro/day LSS 91,022,908 24 hre @ machine on o hoat
(AM 252001 {AM 78,706.80) the solvent [US & cent (RM D.16] per kWh),
maotor 57 KW o maintain the lemperature
of the chmica! becaiuse this -
maching takes a ongime o
tostart (o maintain the solvent
tenpenture al 70 *C)
WATER CONSUNPTION mv;? 253,8 400 mth & USS0A7(AM1.200/ m" @tﬁs 907.00 #m fday @ USE0.47 (AM1.20) "
AM__ 6. 304.00) —
MAINTENANGE COST USS 14173 | Grease chain and cleening system Um“g’“a'?a.za © Waiar thter {monihly change
RV 560,00) (M 948,009 & USS14.17 (RMIS.00) each]
¢ Bag fiter Imonthly change
@ US$16.14 {FM 41,00 each]
B$26 27400 584492650
(1M 66.7730.00) (4 11411280} )

}

Nota

i
bcrthental of operating cost ; US $ 18,651.50 (M 47,374,81)

Teds! heremerdal Cogt
fup 1o 4 years NPV 10%)

' Exchange rate : USS 1.00 = fM 254

: USS 65,035.02 (RM 165,160.95)



PROJECT 2 (MAIN PLANT)
INCREMENTAL COST

incremental of operating cost = US $ 18,651.50
(RM 47,374.81)

Benefit during up to 4 years with the net
present value (NPV) discounted benefit at 10 %.

Year Caloulation

1. US $ 18,651.50
(RM 47,374.81)

2. US $ 16,955.91

( RM 43,068.01)

3. US $15,414.46

( RM 39,152.73)

4, US § 14,013.18
{ RM 35,593.40)

Total (4 years) US $ 65,035.02

(RM 165,188.85)
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FOopAl CENTRE FOR PROCESS CHANGE

PO Box 553 W. G XKenyon

Montchanin, DE Tel 502-5%2-5507
18T10-08553 UsA Fax: 302-652-3701
FAX TO: C. J. Norris

COMPANY: UNDP

FAX NUMBER: 633-0440

DATE: 27 Sept., 1993

FROM: W. G. KENYON

SUBJECT: COMMENTS ON MALAYSIA PROJECTS #2 &3
MESSAGE:

Mr. Norris: As requested, here are the technical comments
on the subject projects submitted for UNDP support.

In summary, it appears that important information on materiais,
materials compatibility, future product compatibility with the
UNDP funding cleaning processes and waste stream analysis &
treatment are missing from the project proposals. In addition,
the reviewer is concerned that cleaning agent suppliers may not
be knowledgeable concerning the proper use of rust inhibitors,
thus may be making the conversions more complex and
expensive for the UNDP than actually needed,

PROJECT #2: RICE COOKER & HOME SHOWER.

The goal is tc replace two 1,1,1-trichloroethane (aka methyl
chioroform or MCF) nrocesses with a single aqueous process. [t would
appear feasible to make the conversion, since aqueous cleaning is well
established for the cleaning of industrial goods. However, from a technical
standpoint. the following issues need to be addressed to optimize the
processes:

* What are the materials of construction of the rice cooker lid and the

home shower? -

* Is the cleaning solution compatible with these materials?

- Has the waste stream been tested for dissolved metals ?

+« Are they within the limits allowed by the Dept. of Enwvir.?

* Are there plans to introduce new rice cooker and home shower

products

* If so, will they use new materials which will not be compatible with the

UNDP funded cleaning process and wili react adversely with the
cleaning agent, causing an adverse erwvironmental impact?

« {3 the wax from the rice cooker lid soluble in cold water ?



ATTACHMENT E

TECHNICAL EVALUATION RESPONSE



United Nations
Development Programme World Development

unab

=

TO W.G. KENYOR
GLOBAL CENTER FOR PROCESS CHANGE

FROM C.J. NORRIS 27 SEPT, 1993
UNDP CONSULTANT

SUBJECT TECHNICAL EVALUATIONS - MALAYSIA PROJECTS
!

DEAR DR KENYON,

MANY THANKS FOR YOUR PROMPT RESPONSE ON SUCH SHORT NOTICE
REGARDING THE 2 MATSUSHITA PROJECTS. 1 HAVE SPOKEN WITH MR JEE,
LOCAL MALAYSIAN CONSULTANT, AND TOLD HIM THAT, WHILE MENTIONING
THE ACCEPTARBILITY OF THE TECHNOLOGIES, YOU HAVE ALSO INCLUDED
SOME PROCESS OPTIMIZATION SUGGESTIONS., MR JEE STATED THAT SCME
OF THE SUGGESTIONS HAVE BEEN ADDRESSED, BUT WERE SIMPLY NOT
INCLUDED IN THE PROJECT WRITEUP. OTHERS, HOWEVER, ARE VERY
WELCOME SUGGESTIONS FOR THEM TO FOLLOW UP AS THEY BRING THEIR NEW
SYSTEMS ON LINE AND BEGIN THEIR OPTIMIZATION WCORK. A BRIEF

SUMMARY OF THE DISCUSSION POLLOWS (SOME OF IT APPEARS IN THE
HANDWRITTEN FAX ENCLOSED)

PROJECT 2 -MAIN PLANT

d MATERIALS: ALUMINUM AND COPPER. MATSUSHITA FORESEES NO
AQUEOUS COMPATIBILITY PROBLEMS BASED ON THEIkx WUMERQUS TESTS
TO DATE,

MR JEE WRITES THAT THE AQUEQUS WASTE WILL GO TO THE WASTE
WATER TREATMENT SYSTEM. HE SAID THAT MATSUSHITA'S STANDARD
I8 TO DISCHARGE WASTES AT FAR BEYTER PURITY LEVELS THAN THE
DOE STANDARD, WHICH HOLDLS TRUE FOR THIS CASE. DOE HAS

ALREADY GIVEN APPROVAL, BASED ON THE DATA, ACCORDING TO MR
JEE.

NO FORESEEABLE PLANS TO INTRODUCE NWNEW MATERIALS IN NEXT
GENERATION'S PRODUCTS.

REGARDING YOUR CAUTION RE WAX DEPOSITION, THEY WILL RUN
TESTS TO SEE IF WAX SEPARATES IN THE DISCHARGE STREARM AND
COULD, THEREFORE, CAUSE SIMILAR PROBLEMS TC THE ONES YOU

DESCRIBED. IF 80, THEY WILL MODIFY THE PROCESS TO INCLUDE A
TRAP.

U Unnedd Nauons Plaza « New York, NY 10017 « Telephone {2123 506 5000 « Cable GNDEVPRO NEW YORK



PROJECT 3 -PORT KLANG

*

ULTRASONIC POWER - BASED ON NUMERQUS TESTS, THEY BELIEVE
THAT THEY HAVE OPTIMIZED VIA DESIGN OF CARRIER, ETC. THEY
WILIL. HAVE TO CONFIRM, HOWEVER, AFTER STARTUP ON ROUTINE
PRODUCTION, AND AFTER IMPURITIES REARCH STEADY STATE.

MR JEE SAID THAT THEY CURRENTLY NEED TO USE TWO CLEANING
LINES DUE TO PHYSICAL PLANT LAYOUT, AND HOPE TO MINIMIZE THE
USE OF RUST INHIBITOR. HE DISCUSSES IN HIS ATTACHED FAX
SEVERAL FINDINGS FROM THE WORK DONE TO DATE, BUT PLANS TO

EVALUATE RUST INHIBITICON PER YQOUR COMMENTS, DURING THE
PROCESS OPTIMIZATION WORK.

MR JEE STATED THAT BOTH CLEANLINESS AND WASTE STANDARDS ARE
BEING ACHIEVED. ACCORDING TO HIS ATTACHED NOTE, DOE HAS
CONFIRMED THE WASTE MEETS STANDARDS. AGAIN, THIS IS IN LINE
WITH MATSHUSHITA'S GOAL AS STATED ABOVE.

AS YOU CAN SEE, YOUR QUESTIONS HAVE BEEN THOUGHT PROVOKING TO

THOSE WHO WILL BE "RUNNING IN" THE NEW PROCESS AND DOING THE
OPTIMIZATION WORK THAT FOLLOWS.

ONCE AGAIN, THANK YOU FOR YOUR RAPID RESPONSE, AND YOUR INPUTS ON
OPTIMIZATION!

SINCERELY,

o el Lo
/z{'," {("4 ';:‘. A“"‘“’ T Ao

CLINTON NORRIS
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COUNRTRY «
SECTOR COVERED:

ODS CONSUMPTIONS IN
AFFPECTED SECTOR:

PROJECT TITLE:

PROJECT DURATION:

TOTAL PROJECT COST:

PROPOSED MLF GRANT:

PROJECT IMPACT:

IMPLEMENTING AGENCY:

HATIONAL COORDIN-
ATING AGENCY

IMPLEMENTING
ENTERPRISE:

' PLANT LOCATION:

Malaysia
Solvents

800 metric tonnes of CFC 113
2829 metric tomnes of TCA

"PROJECT 3*-BElimination of the use of
1,1,1, TCA in Home Appliance parts
manufacturing at MATSUSHITA ELECTRIC
CO., {M) Bhd. - PORT KLANG PLANT (MELCOM
- PK Plant)

2 1/2 years from initial concept. Part
of the system is currently and is being
tested., After year end, part of this
could become "retroactive'.

US$ 304,540 (RM 773,516.84)

UsSs 173,280 (RM 440,131.07) {based on
56.9% of local public listed share,
which exclude the ownership of
transnational corporation, Matsushita
Electric Industrial Co. Ltd., Japan
43.1%)

Elimination of the use of 10.3 tonnes of
Ozone Depleting Substance (ODS) annually

UNDP

Department of Environment (DOE},
Malaysia .
MATSUSHITAE ELECTRIC CO., (M) BED
Lot Ho. 46/73. Persiaran Raja Lumu,

Pandamaran Industrial Site, 42008 Port
Klang, Selangor D.E.

PROJECT SUMMARY

This project, for the Matsushita Home Appliance Parts Manufac-
turing Company, is designed to completely eliminate the use of
ODS by converting its two cleaning operations away from 1,1,1

trichlorethane (TCA).

This project is divided into two subcomponents. The first is to
replace the use of 1,1,1, TCA, the cleaning solvent for the sole

1



plates of home appliances parts, with a water based cleaning
gsystem. The second is to totally eliminate the use of 1,1,1, TCA
in parts manufacturing at MELCOM PK Plant by installing a CFC-
free cleaning system for the cleaning of heater pipes. Owing to
the complex shapes of these parts, ultrasonic devices will be
used in both cleaning processes.

With the successful completion of this project, it is expected
that approximately 10.3 Tonnes of the use of Ozone Depleting
Substances (ODS) will be phased out at MELCOM PK Plant.

PROJECT OF THE GOVERNMENT OD MALAYSIA

ELIMINATION OF THE USE OF 1,1,1, TCA IN HOME APPLIANCES PARTS
MANUFACTURING AT MATSUSHITA ELECTRIC CO., (M) BHD.
PORT EKLANG PLANT (MELCOM - PK PLANT)

1.PROJECT OBJECTIVE

The proiect's objective is to eliminate the use of 1,1,1 TCA in

home appliances parts manufacturing, thereby producing parts in
an ODS free process.

2 .8ECTCR BACEKGROUND

In 1992, Malaysia’'s consumption of ODS (excluding RECFC 22}
exceeded 6000 metric tonnes, of which solvents exceeded half the
consumption. On an ODP basis, the total was 5600 tonnes, with
the solvents sector consuming 1200 tonnes. This is 21% of the
total, and is the third largest sector on an 0DP basis.

3 .ENTERPRISE BACKGROUND

The Matsushita operation (MELCOM) is a 56.9% locally owned
enterprise engaged in the manufacture of parts for electric irons
and for rice cookers. In the 1992 fiscal year, MELCOM - PK Plant
produced 2,381,016 units of home appliances parts comprised of 17
major models. In preoducing the home appliances parts, MSLCOM -
PK Plant consumed approximately 10.3 Tonnes of 1,1,1 TCA. The
figure represented 0.2% of Malaysia’s ODS consumption.

4.PROJECT DESCRIFTION



MELCOM -~ PK Plant currently uses TCA as a cleaning agent in the
manufacture of itg product lines. The company is committed to
phase out the use of ODS. It has selected an agueous cleaning
system for those parts not adversely affected by water and a
petroleum solvent based cleaning system for water gengitive
parts. The agueous based system has included in its design, a
particulate removal filtration system. The processes chosen are
based on cleaning tests run by Matsushita in Branson Ultrasonic
egquipment. These initial tests showed positive resultg and the
ODS-free cleaning systems are being fabricated in Hong Kong.

More detailed process descriptions are given under the Technology
Section of this project.

5. TECHENOLOGY
5.1 PRESENT SYSTEM
Technologies currently in use are:

a) Ultrasonic 1,1,1 TCA vapour degreasing on chain

conveyors system (the cleaning process of the sole
plate)

b} Ultrasenic 1,1,1 TCA vapour degreasing - basket system
{cleaning process of heater pipes)

5.1 PROPOSED SYSTEM
This project is divided into two components:

a) Agueous system with ultrasonic and chain conveyors
system {cleaning process of sole plate}

b} Petroleum based "cold cleaning®,with ultrasonics,
system {(cleaning process of heater pipe)

The rationale for having two types of washing systems within one
factory is based on the following facts:

a) Uze of an Agquecus system for the sole plate washing process
because the base material of the sole plate is Aluminum

Alloy and therefore will not face any problem of "Rusting"
of parts.

b} In the case of washing the heater pipe tube, tips and
heating element (for heater manufacturing), the said parts
are made of carbon steel and nichrome respectively. Since
these materials are very prone to rust, a water based
cleaning is not suitable. Hence, the choice for a petroleum
baged system. (If rust occurs internally in the heater
tubes after manufacture, electrical shock could occur on the

3




finished product.

c} The dual production line layout would reguire significant
and ceostly changes in the plant to accommodate a single

cleaning system,

Note: Test washing of the steel tube in Aqueous system
resulted in excessive rusting on the surface compared
to petroleum based cleaning where surface rust
appearance was minimal.

The Chain conveyor System is necessary for the transfer purpose
of the washed parts from one tank to another. (The present
system is also installed with chain drive conveyor system}. Ourx
intention of stating ’Chain Conveyor System’ on our project
report is only to itemize the constituents of the project cost.
Actually, the total cost is a package cost.

5.3 CAPACITY

a) Part 1
. —— C—_— S i e o =]
I ITEM CAPACITY FUNCTION
i} 1,1,1 TCA 4200 pcs/day |
vapour g8 hours)
degreasing

ii) Ultrasonic
cleaning tank
system

6 tank system on
chain conveyor
- 6000 pcs/day
{8 nours)

Tanks - contain
alkaline solution
for cleaning
Conveyor - for
parts moving f£rom
tank to tank

iii} D.I.1 Water
Generator
(Deioniged
Water)

|

4 gal / min

D. I. water is
necessary in the
final rinse tank to
achieve clear
finishing without
water spot marks




b) Part 2

ITEM CAPACITY
i} 1.1.1 TCA vapour 8000 pcs / day (8 hours)
degreasing
ii} New System 3000 pcos / day (8 hours)

5.4 ENVIRONMERT ASSESSMENT AND FIRE SAFETY

Waste discharge will meet the requirement of the Department of
Environment (Environment Quality Act of Malaysia) as the new
ultrasonic equipment is equipped with a system to trap
particulates befocre water is discharged.

Fire detection and auto-extinguisher system will be installed
within the proposed cleaning system. The personnel in charge
will also be trained to handle the petroleum based chemical. The
chemical will be used in the ccld cleaning process, and hence it

will be kept at temperatures well below the chemical’s flash
point. :

The company, therefore, has taken actions necessary to minimize
adversgse impact to the environment or employee safety,

6. PROJECT COSTS

The detail of the investment cost is described in Attachment B.

The investment cost of the project has been determined to be USS
276,860 (RM 703,204.90)}.

The detail of the incremental operating cogt is described in
Attachment C. The incremental operating cost and benefits for up

to 4 years have been discounted to net present value at 10%, and
amount to USS 27,8680 (RM 70,312.08).

The total project cost estimates amounts to USS 304,540 (RM
773,516.84),



7. FINANCING PLAN
7.1 Total Proiject Cost $304,540
From Multilateral Fund $173,280
From Matsushita $131,260

The total project cost estimate amounts to US$ 304,540 (M
773,516.84) of which US$ 173,280 (RM 440,131.07) is proposed for
Multilateral ¥Fund financing, The financing is calculated by
multiplying the total project cost by the percentage of local
public listed share (56.9%), which excludes ownership of
Matsushita Electric Industrial Co. Ltd., Japan (43.1%)

8. BROJECT TIMEFRAME

The project began in January 1992 and it is scheduled for
completion by June of 1994. Some equipment has been fabricated.
It is currently in the start up and testing phase, and the system
is performing according to expectations. The timeframe of the
project is described in Attachment A.

9. PROJECT IMPACT

It is expected that with the successful implementation of the
project, 10.3 Tonnes of ODS would be eliminated annually at
MELCOM - PK Plant.

A detail of the elimination of ODS is described as per the
following breakdown:

Substance . consumption in ODP consumption
1292 fiscal year (Tonnes x ODP)
{Tonneg)

[il,l,l TCA 10.3 0.1
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SUMMARY OF NON CFCs CLEANING SYSTEM

INVESTMENT
MELCOM — PK PLANT G~D8~03
[TEM <] T AL
PART1
1. WATER BASED AND UL TRASONIC CLEANING USS 17748225 USS 177.482.25
SYSTEM (RM 450,804,90) (RM 450,804.00)
2 D.1.WATER GENERATOR USS 547244 [Ss 5.472.44
- {RM 18.800.00) (RM_18,900.00}
3. CQUIPMENT INRTALLATION & PIPING AND USE 415855 UJS§ 413388
MECHANCAL WORKS (RN 10,590.00) AWM 10,500.00
4 ELEL THICAL WORRS US§ TaTT e USE 157798
(R 8.50000) {AM 8,500.00)
5 PARTITION & BELIDING DOOR MODIFCATION uss 157481 LU8s 157481
(AWM 4.000.00) (P £,000.000
6. MISOELLANGLS USE  4,1B1.41 088 118144
i 8,000.005 Fd 3.000.00)
7. 187 (RAINING, TESTING AND FROJECT Uss 255276 JS% 295278
DISCUSSION AT HONG KONG BN 7500003 (BM 7,500.00)
8. IND TES TING AND THAINNG ONUSAGE. USs 888701 USs  ssaron
AT HONG KONG M 10,000.00) (M 10,000.00)
SUBTOTAL {iZgves 1220
(Atd 503 204.90)
PART 2
[ EIOPHENT-BASK TANK WiTH ULTRASORNG UES @288i13 USs 6259213
.. {AM 180,000.00) {AM 160 000,00}
Z. TRANGIER BYBTEM USS 1181108 USS 161103
(M 20,000.00) (RM_30.000.00}
3 INSTALLATION USS 1068 A1 UEs 1,968 51
_— U (R?i.. 5,000.00) M 5.000.00;
4. TEETING E TRAINING ESPENEER {68 51 UBE 16881
B 8,000.00) [RM_5.000.00)
SUBTOTAL B 7874018
{RM 200.000.00)
GRAID TOTAL 1SS 27565238
i} (P 7023 204,90
Notw
Bxchangs ms 1 USE1.00 = AM 254 PROECTIAPKCOSTZ
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~ ODS PHASE-OUT PROJECTS = OPERATING COST

1 Ne. TTEMS PRESENT BYBTEM " RENARIS %] = EM | REWARRS ]
1. |GOLYENI/ACHEMICAL COET | LSS 10,54848 |TCE 111 &7 Lavywar, 7.8 lon/ yent B8 18,7060 12970 S
(AM 26,28000) [Cost factor UF'$ 1.42 (AMI.60]) Fkg {RM 42 828.00) Triton =100 : 1474 I £ USE 3.48 (RVABO)AR
2. |LABOUR COST USE SAC2M4 2P G USSIS433 (RMOUO.0Gkonth uUst 8,503 2 @ VS$354.58 (IRS00.O0Aenth.
(AN 3,503.84) {FIM 21,000.00)
3. |ENERGY COST UBS 1342918 (705 kW & 8 hrafday xUS 8 cent(iM 0.21Wh LSS 10,00887 BY.0 KW @ & hex Fday x LIS 8 cent{RM G210
' (AN 34,910,000 (RM 25,643.00)
2T [WAYER CONSUNSTION NIt CIonwd Circah st Srouation sywbem US§ 50854 5.7 m'] duy @ UGS A7 (AW1.20) i
{rery mgiigible} M 127900
B ARINTERANGE COST ™ [ UBE " TE3EEE | +Drtve chelti ~ UBY %,350,00 (AM 11.000.00) VB 04831 “Trareistr — Uk 1,008.62 (HM 200000
M 19,07200) | *Bproketshaht - USS 500.93 (FM 1,440.00) (RM 23.470,00 *Btrainetf gaskut ate — USE 54252 (AM 1 378.00)
*Banrkyg ~ USS 170,08 (RM 432,00} +8 KW haatacn — 3 pos - LISS 1,658,598 (RM 4290.00)
! U | SN hoaterr ~ USS 1,181,106 [RM 3,000.00) {5 KW heaters — USS 1,996.06 (RM 5070.00)
* Mairtermncs labout spump | - LSS 611,81 (BM 150000
cost = USS 1,259.84 (AN 3.200.00) spunp 2 ~ USS 40045 (M 1040.00)
5§ $9,786.19 UGE 48,174589
{FM 10,082.00) (AN 114, 588.00)
ot Miooonts

Ineen romrsal of operating cosd @ LSS 5,326.20 (AM 13.528.01)

Nordw
Exctange rate  USS 100 o BM 2.54



ODS PHASE~OU

T PROJECTS = OPERATING COST

PART 2.~ ANNUAL CPERATING COST (PROJECT 3 — PORT KLANG PLAND
No. TEMS PRESENT BYSTEM. AEMARKS PROPODED NON-CEC SYSIEM _AEMARRS
1. | BOLVENI/CHEMICAL COST UBH 4.251.97 |3000 kg @ USS 1.42 (M 0.60} / kg UM 4,65054 3000 kg ® USS 1.55 (AM .03} kg
‘ {HIM 10.000.00) - (AM 11,890.00)
2. |LABOUR COST USE 426187 [1MP @ USSIBA.33 (RM 900.00) /month Uss 425197 1m/p G UBS354.59 (RM 9OC)mortth
{RM 10,800.00) (M 10.800.00)
3 |ENERGY COST Uss 57128  |8.0 kW & 8 ha/day uss 152382 8.0 kW @ 8 bre [ day
(RM 1,451.00) (M 3,870.00)
1 TWATER CONBUMPTION N i
5 MAINTENANCE COST UBE  707.40 |* Apptopriation per yeat U8F 2i47.2 “Errreyor chein Syxtem - UBk 290,55 (1M 1,200,00)
(RM  2,000.00) (RM 5,200.00) * Fiter Cartidges ~ UBSS BUO.SS (RM 1,500,00)
| * Hestors — LISS 629.92 (AM 1,.600.00)
j * Fan motor = USS 238.22 (RM 800.00)
) USE v.902.60 U6k 1547654 j
{AM 25081.00) (M 81.890.00; i
projectabmoes

keremertal of ppacating coet (Part 23 @ USE 2,018.74 (RM8,834.00)
Totad Incremerinl Cont (Part 1 & Parl 2) ¢ USE 2788101 (RMT70,312.00)

(up to 4 years with NPV 10%)
Note :

Exchangeraie ! USE 100 = AM 254




PROJECT 3 (PORT KIL ANG PLANT)

INCREMENTAL COST

1. Incremental of operating cost Us $ 6,325.20

(Part 1) (RM 13,526.01)

1. Incremental of operating cost US $2,613.74

(Part 2) (RM 6,638.90)

1. Incremental of operating cost US $7,938.84

for project 3 ( RM 20,184.81)

Benefit during up to 4 years with the net

present vaiue (NPV) discounted at 10 %.
Year Calculation (US $)
1. 7.938.94 (RM 20,164.91)
2. 7,217.22 (RM 18,331.74)
3. 6,561.11 (RM 16,665.22)

4.

5,964.64 (RM 15,150.18)

Total ( 4 years)

US § 27,681.61

(RM 70,312.05)

YA ey ey



PROJECT OUTLINE

COUNTRY

SECTORS COVERED

NATIONAL ODS CONSUMPTION 233 tonnes ODP in 1991

PROJECT TITLE Project preparation assistance

DURATION : Six Months

PROJECT IMPACT Preparation of projects in the
aerosols, refrigeration/aAC, MAC,
foams, and halons sectors.

PANAMA
All sectors

[T T e

e

PROPOSED BUDGET : Us$ 30,000

IMPLEMENTING AGENCY : UNDP

NATIONAL COORDINATING : Govermmental Ozone Commission (COGO),
AGENCY Department of Environmental Health,

Ministry of Health

o st s

PROJECT DESCRIPTION

Panama’s ODP consumption in 1991 was 233 tonnes conmprising
refrigeration at 135 tonnes (58%), airconditioning at 56 tonnes
{24%), foams at 32 tonnes (13.7%), halons at 6 tonnes (2.6%) and
aerosols at 4 tonnes (1.7%).

Panama’s Country Programme (CP) for the reduction of ODS was
prepared with the assistance of UNEP, and was approved at the 10th
Executive Committee Meeting held in Montreal in June 1993. The CP
proposed to reduce 0ODS by 34% over the next three years. In the
absence of this programme, ODS use would grow 4% per annum and
would reach 492 ODP tonnes by year 2010,

UNDP has been designated as implementing agency for industrial
sector projects identified in the CP. Accordingly, this request
would cover project preparation assistance for the following
projects and technical assistance activities:

a) Propellant conversion (aerosols)

b} CFC recovery during maintenance {(domestic refrigeration)

¢} Conversion of mobile airconditioning to non-CFC use

d} Reduction of CFC use in foams

e) Creation of a halons bank.

The US$ 30,000 preparatory assistance funds will be utilized
over a six~month period to recruit international/regional/natiocnal
consultants to work with national staff in preparation of the above
project proposals. The completed project proposals will form part
of UNDP‘’s 1994 work programme that will be submitted for Executive
Committee approval at its 12th and 13th Meetings.



PROJECT OUTI.INE

COUNTRY

SECTORS COVERED

NATIONAL ODS CONSUMPTION 2,651 ODP tonnes in 1991

PROJECT TITLE Project preparation assistance

DURATION : 9 Months

PROJECT IMPACT Preparation of technical assistance,
demonstration and investment projects
in the foams, halons, refrigeration,
solvents and small-scale usage

PHILIFPINES
All sectors

E T )

.

sectors.
PROPOSED BUDGET H Us$ 50,000
IMPLEMENTING AGENCY : UNDE

NATIONAL COORDINATING Department of Environment and Natural
AGENCY Resources (DENR)

PROJECT DESCRIPTION

The Philippines Country Programme (CP} for the Phaseout of
Czone Depleting Substances (0DS) under the Montreal Protocol was
prepared by the Government with UNDP as lead agency and the World
Bank as associated agency. The CP was presented and approved at
the 10th Executive Committee Meeting held in Montreal in June/July
1893,

The ODS consuming sectors are refrigeration/AC/MAC (45%),
electronics and metal cleaning (21%), foams (16%), tobacce
expansion (13%), halons (4%) and aerosols (1%)}. Several proiects
were approved at the 9th Executive Committee Meeting for World Bank
implementation that would phaseout an estimated 743 ODP tonnes.

The Govermment’s strategy is the early phaseout of all €DS in
the country. <CFC-113, carbon tetrachloride and methyl chloroform
used in the electreonics industry are to be phased out by 19%6. All
other ODS will be phased out by 1998 with the exception being
continued use of CFC-11 and CFC-12 in the refrigeration servicing
industry to avoid the high costs of early equipment retirements and
retrofits.

The requested funds will be utilized over the period November
1993 through August 1994 to recruit international and national
consultants to prepare demonstration and investment projects in the
foams, halons, refrigeration, solvents & small-scale usage sectors.
These project proposals will be submitted to the Executive
Committee for approval at its 12th and future Meetings.



PROJECT COVER SHEET

COUNTRY: Thailand

PROJECT TITLE: THERMAFLEX INBULATION ASIA CO.,LTD.
HElimination of CFC-114 in tha manuisoture
of axtruded polvethyvlenea foan sheat and

profilas

SECTOR COVERED: Fopamed Plastios

opg UBE IR SECTOR: 1510 ¢t CFCs in 1991

PROJECT IMPACT: 30t CPC-114 per year (1992)

PROJECT DURATION: 10 yeanrs

TOTAL PROJECT COST: USD 530,000 Incrsmental Capital Coat
UBD 572,000 Incramental Recurrent Cost

PROPOBED MLF GRANT: UsD 220,000 (reflecting the local
ownarship's share)

COST EFFECTIVENESS: UBD 4.16/kg/y (unit abatament cost)

NATIONAL Ministry of Industyry, Department of

COORDINATING BODY: Industrial Works (DIW)

IMPLEMENTING AGENCY: UNDP

W A <o S - S A S A e S S el A b - T

Thermaflex Insulation Asia Co., Ltd. 1s one of Thailand's three
manufacturers of axtruded polyethylene foam sheet and profiles for
insulation purposes. The company is 20% Thai owned. CFC-114 is
currently wsaed in the production process as a blowlng agent. Under
this project, Thermaflex will eliminate the use of CFCs in thie
process through replacement by isobutane, resulting in an annual
raduction of 30 tons ODS, based on 1992 consumption, The use of
this substance {s based on in-house dJdevalopmant, The project
containa safety features to address the hazards generated by the
use of a flammable substance. Isobutane is not locally available
and has to be imported. The c¢ompany expects an Iincrease in
operating cests, mainly related to an increase in insulation
thickness that is requiraed fto maintain the insulation value .
Thermaflex' mother company has been informed of the 1limited
eligibility of this project and has agresed to provide the
additional funds needed to implement this project.



PROJECT OF THE GOVERNMENT OF THAILRND

THERMAFLEX INSULATION ASIA CO., LTD.
ELIMINATION OF CFCs IN THE MANUFACTURE
QF
EXTRUDED POLYETHYLENE FOAM SHEET AND PROFILES

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use gf CFCs in
the nanufacture of extruded polyethylene Loan aheat and profiles at
Thermafiex Insulation Asia Co., LEd.{("Tharmaflex").

2. SECTOR BACKGROUND

The Govermment of Thailand is currently finalizing preparations for
the subhmittal of a National Phaseout Programme to the Executivea
Committee 0f the Multilateral Fund of the Moantreal Protocol.

Preliminary information estimates the use of D8 in the Foams
fector on 1,510 tone.

The Elexible foam sub-sector has already substaatially phased out
the use of CFCs through replacement by nmethylene chloride.

In other sub-categories CFC is as befors the blowing agent of
choice and replacement efforts were 80 far restricted to
investigations and trials.

3. ENTERPRIBE BACKGROUND

Thermafiex Isolatie B.V. commenced in 1976 with the production of
polyvethyliene tube insulation, initially thermo~formed from sheet
stripg. Te preoduction was in 198% coverted to direct extrusion.
The company offers in also a wide range of related producta and
electrical heating cables. The manufacturing facility in Thailand
was asoquived in 1989, This subsidiary serves mainly the
airconditioning and cooling warket in S.E. BAsia, Tharmal

conductivity and vapor resistance are the ¢crucial properties of the
product.

4. PROJECT DBESCRIPTION

Thermaflex Thailand utilized in 1992 about 30 ¢ CFZ~114 in the
manufacture of EPE foam sheat and profiles. Current annual growth
rate is a around 20%. The company ie committed to phaseout the use
of CFCs, and has identified imobutane as the replacement of choice.
Isobutane technology is available through its mother company,
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Thermaflex Isolatie B.V., Waalwiifk, HNetherlands, who alaoc wilil
Bource the necessary equipment.

In general, it is possible to adapt existing equipment for this
purpose., In addition t0o egquipment 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 needad to
guarantes a smooth and safe opperation and to conform to the fire
gsafety standards in Thailand.

The project will result in higher material costs related Lo thicker
ingulation regquirements and the price of (imported) isobutane,.

The gompany has already begun with the project and expacts
completion before the end of the year.

5. TECHNOLOGY
5.3 BSELECTION

There are several optiona to replace (CFCas in the production of EPE
foama, such as:

Atmospheric gases (nitrogen, carbon dioxide},
Hydrocarbons {(LPG, butanes, pentanes),
"Berstorff® technology (nitrogen and alcohol},
HCFCs [-22, -142b},

HFCg (~134a, -152a).

COOOo0

Isohutane, & hydrocarbon, was selected by the company after

extensive and expensive evaluation of saveral alternatives. It is
an alternative that is:

Proven technology in process and product performance,
Environmentally acceptable,
Low in toxicity,

Adaptable to the existing equipment,
Cost affective.

o000 0

Admnex-A, prepared by the company summarizes the advantages and

disadvantages that the company found in iscobutane during its
evaluation process.

Isobutane is not locally available, and the company will have to
arrange for imports.

One draw back of ilsobutane is the high flammability, requiring
stringent safety precautions. Users of hydrocarbons are subjact teo
stringent fire regulations. The emissgsion of isobutane is currently

not regqulated in Thailand, nor are restrictiong expected in the
foresesable future.



5.2 PRODUCTION FROCEBS

The use of isobutane will regquire subgtantial changes in the
production process and storage facilities, Required eqguipmeant
modifications and additions may include:

o s5torage
] Beparate, explosion proof storage tank for
faohutana.

Separate storage and packing/degassing space.

o Feeding saystems
o More injection systems for additives,
o Replacemant o©f the foamant metering pump and

injection system,

+] New gaskets and seals,
o New pressure gauges
& transport belt to packing/degassing area.
0 Extrusion systan
o Replacement or modification of the extrusion dis.
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 Monitoring and alarm systems for hydrocarbon vapors,
@ Extra fire extinguishers.

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.

6. PROJECT COSBTSH
6.1 Total Project Costs

The following is & summary of the expected and experienced costs of
investment and related activities:



DESCRIPTION TOTAL{UBD)

1 Dosing unit 4,870
1 Cutting device 47,950
1 Switch board 34,360
2 Gag pumps and motors 15,400
i Gas detector systen 9,000
7 Ventilators 14,870
1 Transport belt 6,150
1 Inkjet printer 21,540
1 Tank and eguipment 36,000
1 Freight, installation 26,150
1 Technology transfer 180,070

Material for test runs 25,640
1 Packing/de-gassing space 48,000
i Set of dies 11,000

Contingency & rounding 49,000

Total incremental capital costs 530,000

The cost of eguipment and services is based on an identical
implementation in the Dutch Thermaflex plant--in the nrean time
succaessfully completed. It is the intention +to purchase all
equipnent exeept the tank in Holland and have the yproject
supervised hy engineers from the mother company.

The mother company invested USD 462,000 in developing the process
for this technolegy. Based on the relative use ¢of CFCs in the two
plants, UBD 154,000 is charged in this project tc the Thai plant.
The entire technology transfer can be hroken down as follows:

Process develepment (about 30% of total) USDh 1%4,000
Training, supervision 12,800
Travel, lodging 8,170
Miscellaneous 5,100
Total Technology transfer Cost ush 180,070

W e N W R R e e R O I TR R e Y S D I N N I T R NIRRT RS NRUESTAR R E S

Most costs are developed in Dutch Guilders (1 USD = 1,.B5% HFL). Some
are in Baht {25 Baht = 1 USD).

6.2 OQOPERATING COBTE

Isobutane is not lpcally available in Thailand and has to be
imported by the company. The company states the cost as
approximately 100% more thaan (CFC-114 (130 Baht/kyg), due to
extremely high transportation costs, However, due tco the lower
density of isocbutane, only about 50% isg needed, eliminating any
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direct affect from the change in blowing agent. Howevear, other
related changes in recipe, such as anti static agent, cause a 4%
incraeasa in material costs. In addition, to compensate for the
reduction in thermal conductivity, an increase in raw material of
about 15% is reguired.

Alsp, production coste will increase baged on more start-up time
{0.75 hfrun; USD 180/machine hour). Thig leads to the f£ollowing
increamental operating costs {000 USD}:

1994 1995 18496 1997 Tatal
Material Comsts 81 96 116 138 432
Other Production 45 53 64 77 293
Corts
Total costa 126 149 180 218 725
Digcount factar 1.0 0,508 0.826 0,751
Rat Pragant Valus 146 135 149 162 572

The NPV of the incramantal recurrent costs 18 so with

usD 572,000

- 2 2312 F-]

6.3 UNIT ABATEMENT COBT

a) ODS Reduction Project Costs ush 530,000
b) Anmaal Incremental Cogts ushb 126,000
c) Project Useful Life ig years
d) ODS reduction/y kg 43,000

Unit Abatement Costs [(a/c + bY/4) UsD/kg/y 4.16

20 T R A R M T R R RIS ET R

7. FINANCING PLAN

The company regquests the reimbursement of 20% of the complete
project costs, amounting to

Ush 220,000

This corresponds with tha Thal share of ownership. Thermaflex-
Netherlands has agreed to provide the ramaining funds if company
liguidity would not sguffice (annex-B),. The mother~company's
financial disclosure shows it ability to do so (annex-C).
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B. PROJECT IMPLEMENTATION
8.1 MANAGEMENT

The project is already started and will be substantially finalized
before review at the EC. It will be therefore subiect to
retyoactive reimbursement. UNDP will audit the implementation of
this project and provide technical assistance.

8.2 BCHEDULE

The project started already in mid-1993 with the ingstallation of
storage tank and the packing/degasing roon.

Additional equipment will be shipped from Holland late Beptember.
Ingtallation is foreseen in November.

Machine {raining and safety training will start during installation
and be completed hefore the and of 1693,

9. PROJECT IMPACT

This project will eliminate the use of at least 43 tons of CFCs in
the first vear of ipplementation (1994). Market and company growth
indicates that this may increase by 20% annually in subsequent

Years. The project employs commercially and environmentally
acceptable technology.

10. ANNEXES

Annex-A: “Why Iscbutane®
Annex-B: Confirmation of financial commitment
Annex~C: Financlal disciosure on Thermafiex Isglatie BY

THERMAFL . THA
10-05~-93/03



Consulting in: Environmental and

; 3808 HMuntingridge Ortva
OSHA Compliance. Jerry 8. Pool, President High Polnt, NG 27265
Urethanas Protass and phona: 919-869-5712
Machinary Tachnology. fax: 2919-868-6712
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1 FL LATION AGIA CO. LTD
COPE

The project is concerned with the replacement of CFC 1l4 in the
manufacture of extruded polyethylene sheets, pipes and tubes.

RECOMMENDATION

The project is support.

RELEVANCY AND ADEQUACY QF INFORMATION
I
The information provided is acceptable. Cogt information

originates from the Dutch mother company. This ig considered to be

acceptable as this company is purchasing and installing the
equipment.

TECHNICAL SQUNDNESS

The replacement by iscbutane is & technology that is developed by

Thermoflex itself. It is a technical sound solution provided that
adequate safety precautions are taken.

[¢ TH © QJ
The only comparable project is Mic-cell in Thailand, The

Tharmoflex technology is more economic, however not applicable to

Mix-cell as the technology is proprietary and will not likely he
shared with a direct competitor in the market.

Another project that is more or less coaparable is Advechen in
Egypt, although based on polystyrene instead of polyethylene.

Comparison with Advechen did not provide any sugogestions for
improvement.



ERVI I158UES

Zero ODP option chosen. Iscbutane is photochemically active and
therefore a source for low level ozone (smog). However, the very
slow digsemination of the gas will avoid any significant
environmental impact from this application.

SAFETY 18BUES

From the project document it appears clear that safety is a key
izgue in the implementation. All safety related issues are
adequately addressed. The implementing agency should monitor

isobutane concentrations during the project commission and assure
that future monitoring will be done.

COST EFFECTIVENESS

The unit abatement costs are favorably compared to the only other
comparable proiect (Mix-Cell).

QTHERS

The company is requesting only 20% of the project costs, based on
the Thai share in the corporatien. A letter providing financial
commitment from the B0% partner is part of the project.
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