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COMMENTS AND RECOMMENDATIONS FROM THE FUND SECRETARIAT

1. UNDP is requesting approval of the Executive Committee for US $7,196,292 for 27
amendments to its 1994 Work Programme, including 22 investment projects under US $500,000
and project preparation activities as included in Table 1,

2. The total allocations recommended by the Secretariat are US $4,719,500 for project costs
and US $613,535 for implementing agency’s support costs.

wgble I 1994 UNDP Werk Progmmme Amendmem;s

Amount Amount
Country No. Activity/Project Requested Recommended
US § Us$
Argentina 1. Technical assistance to prepare a National Halons 50,000 50,000
Programme
Ching 2. Elimanation of CFC-12 mn the manufacture of EPE foam 243,000 241,600
sheet at Danshu Huaya Plastics Industries Co. Lid,
3. Elimination of the use of CFC-113 in the electron gun final 184,000 o
¢leaning processes at the Tianjin Picture Tube Factory
4, Elimination of the use of TCA at the Baoshi Electronics 479,000 o
Corporation Shiiazhuang Manufacturing Operations
Cuba 5. Demonstration of alternatives to CFCs and pilot phase of a 230,000 30,000
CFC recovery/recycling programme in the domestic and
comrmercial refrigeration sector
II 6. Demonstration of Fire Extinguishing Methods using 45,900 o
Alternative Agenis
India 7. Phaseout of CFCs in the manufacture of phenolic fosm and 367,000 367,000
foam products st Bakelite Hylam Limited
8. Phaseout of CFC use in the manufacture of polyurethane 408,500 328,500
foams ai U-Foam Private Lid.

! Recommend deferral
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Amount Amount
Country No, Activity/Project Reguested Recommended
uss Us %)
9 Strategy and Action Programme for the elimination of 276,000 200,000 J
CFCs in the manufacture of foams
10, Demonstration and evaluation of alternative technology for 403,600 299,000
Halon Fire Protection System and technical assistance for
sectoral strategy for ODS phase-ont
Malaysia 1l Elimination of CFC-11 in the manufacture of rigid 289,000 299,000
polyurethane foam panels for cold storage at Wong
Brothers Electrical and Refrigeration Sdn. Bhd. i
12. Elimunation of CFC-11 m the manufacture of commercial 210,000 210,000
refrigerators at Pangkat Refrigeration Industries Sda. Ehd,
i3. | Elimination of CFC-11 in the manufacture of polyurethane 276,000 276,000
foams for pipe insulation at Allied Foam Insulation
14, Elimination of CFC-11 in the manufacture of cold cure 185,000 185,000
molded flexible polyurethane foams at Eversoft Foam
Industries Sdn Bhd.
15. | Elimination of CFC-11 in the manufacture of cold cure 245,000 245,000
molded flexible polyurethans foams at Nian Aik Foams
Sdn. Bhd.
16, Elimination of CFC-11 in the manufacture of flexible 165,000 165,000
polyurethane foam at Phoemix Base
i 17. | Elimination of CFCs in the manufacture of commercial 242,000 155,000° {
refrigeration products at Lian Pang
18. Elimination of CFCs in commercial refrigeration products 415,000 280,000°
at United
Panama 8. Elimination of CFC-11 in the manufacture of flexibje and 155,000 155,000
rigid polyurethane foams in Plastifoam $.A., Profomsa and
Thermofoam 8.A.
Peru 20 Project preparation assistance 100,000 100,000
Philippines 21. Phaseout of CFCs in the manufacture of flexible PUF 185,000 185,000
(slabstock) at Foamcraft

i

Funding for incremental operationsl costs deferved pending Executive Committee’s decision on commercial refrigeration sector
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Amount Amount
Country No. Activity/Project Reguested Recommended
(US ) (US %)
22. Phaseout of the use of CFCs in the manufacture of 305,000 305,000
polyurethane insulated building elements at Metal Forming g
Corporation
23. Elimination of the residual use of CFCs in the manufacture 60,000 60,000 |
of extruded polystyrene foam sheets at Styrotech F
Corporation
Thailand 24, Elimination of the use of CFCs i the manufacture of 340,000 340,000
extruded polystyrene foam sheet at Ponsri
I Uruguay 25. Conversion to CFC-free technology in the manufacture of 200,000 200,000
flexible polyurethane foam
26. Project preparation assistance 30,000 30,000 d
21, Technical assistance for the implementation of the National 272,000 14,000
Programme for the Management and Banking of Halon i
121t
PROJIECT TOTAL 6,365,400 4,719,500
PROJECT SUPPORT COSTS (13%) 827,502 613,535
TOTAL 7,192,902 5,333,035

General Comment

3.

Although the projects being submitted as amendments were within the category of

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

Specific Comments

4.

The following comments relate to the activities listed in Table 1 above, where necessary.
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The following projects are presented on a sector-by-sector basis, however, project
numbers in Table 1 are retained:

Project N°® 15: Malaysia: Elimination of CFC-11 in the manufacture of cold-cure
molded flexible polyurethane foams at Nian Aik Foam Sdn., Bhd
(US $245,000), Cost effectiveness: US $8.17/kg.

Project N° 14: Malaysia: Elimination of CFC-11 in the manufacture of cold cure
molded flexible polyurethane foams at Eversoft Industries Sdn, Bhd
(US $185,000). Cost effectiveness: US $6.19/kg.

1. These two companies are producing flexible polyurethane foam for mattresses and
cushions. These projects will eliminate 30 tons each of CFC-11 through conversion {o a water-
blown process using additional MDI (methylene biphenyl diisocyanate) in order to chemically
generate the blowing agent.

2. High pressure machines will be purchased in order to treat high-viscosity matertals.

3. Incremental operational costs are balanced. By not using CFC-11, savings are offset by
the additional use of MDI.

4. It is therefore recommended to approve funding of US $245,000 for Nian Aik and
US $185,000 for Eversoft.

Project N° 21: Philippines: Phase-out of CFCs in the manufacture of flexible PUF
{(slabstock) at Foamcraft (US $185,000).  Cost effectiveness:
US $2.06/kg.

Project N° 16: Malaysia: Elimination of CFC-11 in the manufacture of flexible
polyurethane foam at Phoenix Base (US $165,000). Cost effectiveness:

US $2.70/kg.

Project N° 25: Uruguay: Conversion to CFC-free technology in the manufacture of
flexible polyurethane feam (US $200,000). Cost effectiveness:
US $11.5/kg.

1. These three projects will phaseout 50 tons of CFC-11 at Foamcraft (Philippines), 61 tons
at Phoenix (Malaysia) and 17.4 tons at five companies in Uruguay (covering all of Uruguay)
through conversion to MC (methylene chloride).

2. Capital costs are related to MC metering systems and ventilation sysiems. Operational
savings due to the use of the cheaply priced blowing agent MC, instead of CFC-11, will be
offset by the high rate of scrappage during the first two years.

3. The cost-effectiveness for the Uruguay project is poor when compared to other projects.
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4, It is recommended to approve funding of US $185,000 for Foamcraft, US $165,000 for
Phoenix and US $200,000 for the Uruguay project.

Project N° 19: Panama: Elimination of CFC-11 in the manufacture of flexible and
rigid polyurethane foams in Plastifoam S.A., Profomsa and
Thermofoam S.A. (US $155,000). Cost effectiveness: US $5.96/kg.

1. The project consists of three companies covering all foam sectors (excluding insulation
foam for refrigerators) in Panama.

2. This project will phaseout 26 tons of CFC-11 consumption in the manufacture of flexible
polyurethane foam through conversion to MC technology, and rigid polyurethane spray foam
through conversion to HCFC-141b technology.

3. The capital costs relate to a ventilation system for MC and rigid foam spraying machine.

Operational savings are offset by high scrappage rate during the first two years and high price
of HCFC-141b.

4. It is recommended to approve funding of US $155,000 for this project.

Project N° 11: Malaysia: Elimination of CFC-11 in the manufacture of rigid
polyurethane foam panels for cold storage at Wong Brothers Electrical
and Refrigeration Sdn., Bhd (US $299,000). Cost effectiveness:
US $8.54/kg.

Project N° 12: Malaysia: Elimination of CFC-11 in the Manufacture of Commercial
Refrigerators at Pangkat Refrigeration Industries Sdn. Bhd
(US $210,000). Cost effectiveness: US $10.5/kg.

Project N° 13: Malaysia: Elimination of CFC-11 in the manufacture of polyurethane

foams for pipe insulation at Allied Foam Insulation (US $276,000).
Cost effectiveness: US $11.0/kg.

Project N° 22: Philippines: Phase-out of the use of CFCs in the manufacture of
polyurethane insulated building elements at Metal Forming
Corporation (US $305,000). Cost effectiveness: US $6.1/kg.

1. These four companies are manufacturing insulation panels and spray foams. The projects
will eliminate 35 tons of CFC-11 at Wong Brothers, 20 tons at Pangkat, 25 tons at Allied Foam
and 50 tons at Metal Forming through converting to partially water/HCFC-141b technology.

2, Capital costs are related to high pressure foaming machines and spray foaming machines.
Incremental operating costs are bomne by the high price of HCFC-141b and additional use of
MDI.
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3. Cost effectiveness of the Allied project is poor when compared to other projects.

4. it is recommended to approve funding of US $299,000 for Wong Brothers, US $210,000
for Pangkat, US $276,000 for Allied Foam and US $305,000 for Metal Forming.

Project N° 8: India: Phase-out of CFC use in the manofacture of polyurethane
foams at U-Foam Private Ltd. (US $408,500). Cost effectiveness:
US $11.67/kg.

1. Under this project, U-Foam will phase-out the use of 35 tons of CFC-11 in the

production of flexible polyurethane foam through the use of methylene chloride and rigid
polyurethane foam by using partially water and HCFC-22 technology.

2. The project will require upgrading of existing ventilation systems, due to the use of
methylene chloride and the replacement of a low pressure foaming unit by a high pressure
foaming unit. The use of HCFC-22 constitutes an interim solution and the company intends to
replace this by HFCs as soon as such technology is economically viable,

3. Higher production costs for ngid PUF are partially offset by savings through the use of
methylene chloride in the slabstock process.

4, Regarding the production of rigid polyurethane foams, the company is purchasing a ready
formulated mixture now and incremental operational costs are calculated as the differences of
costs between new system (HCFC-22) and old system (CFC-12). Therefore, the Secretariat
cannot support premixing station (to prepare mixture of polyol and blowing agent) as incremental
costs.

5. It is recommended to approve US $328,500 for the project.

Project N° 7: India: Phase-out of CFCs in the manufacture of phenolic foam and
foam products at Bakelite Hylam Limited (US $367,000). Cost
effectiveness: US $6.3/kg.

1. The company is producing rigid phenolic foam for the insulation of buildings, cold
storage, false ceilings, by using 58 tons of CFC-11 and CFC-113 blend as blowing agents.

2. Under the project, the company will eliminate CFCs through normal pentane technology.
3. Because of pentane’s flammable nature and less solubility, capital costs are related to
adequate safety measures and mixing and metering systein to incorporate high-viscosity
materials. Operational savings generated by using less expensive normal pentane use are offset
by increased use of materials to keep same thermal insulation function.

4. It is recommended to approve US $367,000 for the project.
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Project N°© 24: Thailand: Elimination of the use of CFCs in the manufacture of
extruded polystyrene foam sheet at Ponsri (US $340,000). Cost
effectiveness: US $2.72/kg.

Project N° 2: China: Elimination of CFC-12 in the manufacture of EPE foam sheet
at Danshui Huaya Plastic Industries Company (US $241,000). Cosi
effectiveness: US $3.01/kg.

Project N° 23: Philippines:  Elimination of the residual use of CF(s in the
manufacture of extruded polystyrene foam sheets at Styrotech
Corporation (US $60,000),

1. The objective of these three projects is to phaseout the use of CFC-12 in the manufacture
of extruded polystyrene foam sheet through conversion to butane technology. Ponsri will
eliminate 100 tons of CFC-12; Danshui Huaya, 160 tons; Styrotech 25 tons.

2. Danshui Huaya plans to relocate its plant outside of Shanghai, but direct relocation costs
are not requested. The company is 50 per cent owned by a Singapore company, therefore the
grant 1s adjusted for 50 per cent local ownership. Styrotech has already eliminated 25 tons of
CFC-12; therefore, this company has only requested the costs of safety equipment.

3. Capital costs relate to butane tank, modifications of extruder and safety equipment and

training. Operational savings are generated by using less price of butane as compared to
CFC-12,

4. It is recommended to approve funding of US $340,000 for Ponsri, US $241,000 for
Danshui and US $60,000 for Styrotech.

Project N° 18: Malaysia: Elimination of CFCs in commercial refrigeration products
at United (US $415,000). Cost effectiveness: US $5.8/kg.

Project N° 17; Malaysia: Elimination of CFCs in commercial refrigeration products
at Lian Pang. " (US $242,000). Cost effectiveness; US $24.2/kg.

1. United and Lian Pang are manufacturing commercial refrigerator equipment. In addition
to these, United manufactures ice boxes.

2. Under these projects, United will eliminate 71 tons of CFCs (67 tons of CFC-11, 4 tons
of CFC-12) and Lian Pang will eliminate 12.5 tons of CFCs (10 tons of CFC-11, 2.5 tons of
CFC-12) by using water/HCFC-141b (foam) and HFC-134a (refrigerant) technologies.

3. Capital costs consist of high pressure foaming machines and charging and vacuum
system.
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4, Qperational costs relating to foams are bome by the use of additional MDi and higher
price of HCFC-141b compared to CFC-11. Operational costs relating to refrigeration sysiem
are borne by the higher cost of compressors, dryer capillaries (incremental cost US $3.0/unit)
and higher price of HFC-134a. Two years’ duration are used for the basis of incremental
operational cost calculations.

5. The high cost-cffectiveness of United is due to the elimination of a relatively large
volume of CFC-11, at low costs.

6. Regarding period of operational cost calculation, the policy papers on the domestic
refrigeration sector “Impact on the Fund of Various Operational Costs Duration,” is being
submitted for the consideration of the Executive Committee. It may be recalled that at the 12th
Meeting of the Executive Committee, Egypt submitted the project: "Conversion of CFC-free
technology in the Commercial Refrigeration Sector,” but incremental operational costs were not
requested.

7. It is therefore recommended to approve funding of US $280,000 for United and
US $155,000 for Lian Pang. Funding for the incremental operational costs {US $135,000 and
US $87,000) should be deferred until the Executive Committee’s decision on the commercial
refrigeration sector, or until such a time when incremental operational costs are incurred.

Project N® 9: India: Strategy and action programme for the elimination of CFCs in
the manufacture of foams (US $270,000).

1. This project consists of an industry survey, preparation of ODS phaseout strategy of foam
sector and three training and information workshop to identify and prepare investment projects.

2. Regarding the activities:

(2)  The Executive Committee has already approved: 5§ foam sector projects (total
costs US $2,344,564) and 10 projects covering several sectors (total costs
US $ 2,351,437) including Institutional Strengthening, Country Programme
preparation, Project preparation and Survey of ODS use in the small scale
sectors, elc.

(b)  Simular activities for China were approved at the 10th Meeting of the Executive

Committee: Strategy and Action Programme for the Elimination of CFCs in the
Manufacture of Foams (US $200,000).

3. Based on the above, the amount recommended for this project is US $200,000 out of the
US$ $270,000 requested.

4, The Secretariat further recommends that:

(a) A strategy should provide a finite time-frame for the phase-out in the sector;
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(by It should identify major foam producers, their link with local CFC (and
alternative blowing agent) producers and polyol producers;

(c) It should provide the ODS phase out action plan for small-scale CFC users;

(dy  Training and information workshops should be followed by project identification
activities; and

(2 UNDP should provide a spectal report about the progress of this project.

Project N° 5: Cuba: Demonstration of alternatives to CFCs and pilot phase of a

CFC recovery/recycling programme in the domestic and commercial
refrigeration sector (US $230,000).

1. The purpose of the project 1s to expose refrigeration service technicians to CFC-free
technologies through:

(2) A national workshop to provide information on alternative technologies (¢.g.,
hydrocarbon, ammonia, HFC-134a and HFC-1522), good maintenance practices,
and introduction of recovery/recycling programmes (US $40,000);

(b)  Three demonstration activities including replacement of CFC refrigeration
equipment with CFC-free equipment (HFC-134a cold storage room, HFC-134a
air conditioning unit and a commercial refrigeration system using ammonia tech-
nology) to be used for demonstration purposes (US $78,000); and

() A CFC recovery and recycling programme which comprises procurement of
recovery/recharge machines, two training workshops and three international
missions (US $112,000).

2. These activities were included in the country programme.

3. In 1991, 311 tonnes of CFC (94 per cent of the total ODS consumption} were used for
servicing refrigeration equipment, Currently, the production of domestic refrigerators is
paralysed due to financial constraints and lack of supplies.

4. A phase out strategy in the sector has not been developed. The proposed activities focus
on providing information for possible future replacements of existing CFC equipment, with
minimum impact on the reduction in CFC consumption. A training programme for refrigerator
service technicians, which would lead to a significant reduction in venting CFC to the
atmosphere, has not been included.

5. The recovery and recycling programme has been targeted for domestic refrigerators
where the amount of CFC o be recovered is negligible.
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6. The Fund Secretariat recommends approval of funding level of US $30,000 to UNDP to
assist the Government of Cuba to develop a phase out strategy in the refrigeration sector.

Project N° 10: India: Demonstration and evaluation of alternative technology for
Halon Fire Protection Systems and technical assistance for sectoral
strategy for ODS phase-out (US $405,000).

L. The proposal seeks to procure for testing and demonstration purposes the following
alternative fire fighting systems:

{a) Fast response sprinkler;
(b) Water mist/fog;

{c} Inert gas;

{d) Dry chemical powder;
(e) Carbon dioxide; and
(f) Fine powder aerosols,

2. The proposal calls for technical assistance for the preparation of a sectoral strategy for
the phase-out of the use of halons in India.

3. The project will be executed by the Defence Institute of Fire Research (DIFR) which is
well equipped with the necessary laboratories to test and evaluate the alternative systems and to
demonstrate their efficiencies for potential users.

4, The stated objective of the proposal is to reduce dependency on halous for fire protection
and to facilitate the gradual phase-out of halon production in India through:

(a) Identification and evaluation of suitable technologies;

(b) Familiarization with the alternative system and the necessary technical training
for their use and maintenance;

(c) Preparation of specification standards and codes; and
(d) Technology transfer,

5. The data generated from implementation of the above activities will be used to prepare
a sectoral strategy for the phase-out of halon uses.

6. According to India’s Country Programme, the consumption of halon will continue to
increase up to 1995.

7. The proposal was reviewed for the Fund Secretariat by a sector expert who informed that
fine powder aerosols are currently being investigated in several other countries.
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8. It is to be noted that an investment project for the use of dry chemical powder as a halon
substitute in extinguishers is being presented to the Thirteenth Meeting of the Executive
Committee.

9. The Secretariat recommends as follows:
(@) Funding shouid not be approved for ABC dry powder and Fine -Powder Particle
V Aerosol Systems. The first is part of an investment project being considered at
this meeting, and the technology of the latter is still under investigation.
(b) Funding in the amount of US $299,000 should be approved for the remaining
activities included in the proposal.

Project N? 1: Argentina: Technical assistance to prepare a National Halens
Programme (US$50,000)

Project N° 6: Cuba: Demonstration of fire extinguishing methods using alternative
agents (US $46,900)
Project N° 27: Uruguay: Technical Assistance for the implementation of the

Natiocnal Programme for the Management and Banking of
Halon 1211, (US $272,000)

1. The first project (Argentina) invoives providing assistance to the Government to develop
a national programme for the reduction and phase-out of halon and identifying projects to be
submitted to the Multilateral Fund.

2. The objective of the second project (Cuba) is to develop a demonstration programme of
alternative fire extinguishing methods, including N,, CO,, water, water mist, etc. The project
includes a technical assessment mission to become familiar with alternative fire extinguishing
facilities (US $8,000) and procurement and installation of two demonstration systems N, and
water mist (US $32,900). As a result, the body governing fire protection will be able to
determine which fire protection systems should be used in the replacement or conversion of
existing halon-based systems. Emphasis will also be put on halon banking systems. The total
halon used in Cuba is very small (3.6 ODP tonnes of halon 1211).

3. The third project (Uruguay) is intended to provide technical assistance and training to
the halon users sector and to recover halon 1211 from users for critical uses only. For the
recovery programme, 1,500 ABC dry powder extinguishers (US $50 each) and 500 CO,
extinguishers (US $200 each) will be procured over a two-year period, at a total cost of US
§175,000, Funds amounting to US $22,000 are also being requested to set-up z secretariat for
operation of the halon bank. One additional halon recycling machine will be provided through
the Global Halon Project under the UNDP work programme. The total haton used in Uruguay
is very small (5.8 ODP tonnes of halon 1211}, The project does not provide information
concerning how the excess halon will be disposed of nor does it account for the final use of the
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halon 1211 cylinders. The cylinders can be re-used with ABC dry powder by changing the valve
and repainting the cylinder. The cost incurred could be offset against savings accruing from the
use of the ABC powder (cheaper than halon).

4, Halon 1211 recycling equipment is best used to reduce emissions when test or inspection
of the fire extinguisher is required to meet safety requirements for pressure vessels. Large scale
halon 1211 recycling and banking is not practical because of the high costs involved and the very
limited essential uses of halon 1211, Further funding for complex halon 1211 recycling schemes
or replacement of existing halon 1211 or halon 1301 fire equipment might not be considered as
appropriate.

S. In all developed countries new use of halon 1211 has been curtailed without banking or
recycling.
6. The Secretariat recommends as follows:

(@) Final approval of the requested funding amount, US $50,000, for Argentina
project;

)] Not to approve the Cuba project proposal; and

(©) Approval of funding level of US $14,000 for the Uruguay proposal to implement
the training programme, once the two recycling machines are installed.

Project N° 3: China: Elimination of the use of CFC-113 in the eleciron gun final
cleaning processes at the Tianjin Picture Tube Factory
(US $184,000), Cost effectiveness; US $27.4/kg.

Project N° 4: China: Elimination of the use of TCA at Baoshi Electronics
Corporation Shjiazhuang Manufacturing Operations (US $479,000).
Cost effectiveness; US $64.7/kg.

1. Under these projects, through conversion to chlorinated solvent cleaning and aqueous
cleaning, Tianjin will eliminate 8.4 tons of CFC-113 being used for the final cleaning step of
electron guns for picture tubes. Baoshi will eliminate 74 tons of TCA being used for the
cleaning of pin and anode buttons and electron guns for small CRT display and picture tubes.

2. It may be recalled that the Executive Committee at its 12th Meeting decided that:

(a) Cleaning Applications Deployment Centre:
*Approval would be given provided that China agreed not to
include the cost of applications testing in future solvent projects.”
(UNEP/OzL..Pro/Excom/12/37, para 58, footnote 1},
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{b) ODS-free Manufacturing Centre:
"Further project proposals requesting cleaning equipment in the
solvent sector in China would be considered within the context
of the project.”
(UNEP/OzL.Pro/ExCom/12/37, para 107).

3. The proposals should not be approved as submitted. UNDP should revise the two
proposals in light of the Executive Committee’s decisions mentioned above.
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B.

1994 UNDP WORK PROGRAMME AMENDMENT

UHDPts approved activities during 19511993 and at tha 12¢th
Exescutive Conmitimse Meoting in March 1994 wera as follows:

{in & millions)

1891-93 1354 TOTAL

CPG (country prog. preparation) 1,031 - 1.031
DEY {(demonstration projects) 0.410 1,183 1.583
ING (institutional strengthsning} 4.044 0.472 4,516
INV {invastment projects) 10.613 12.824 23,457
PRP {project preparation) 1,085 0.425 1.480
TAS (techniocal assistance) 4.549 ¢.283 4.832
TRA (training) 1,342 - 1,342
| T3 F-§ 1.4 L 1 2 1 8 § {1 1 3]

TOTAL 23.044 15,387 3,231

The sectoral breakdown of UNDP/s approved agtivities during

1681-195%3 and at the 12th Exegutive Committee Meating in March
1984 i ag follows:

{in & millions) Tonnes

A891-93 a384 ZOTAL ~8ng

AaroHols o.176 0.248 0,384 - 11]

Foans 9,446 8,683 18,129 2,628
Halons 1.612 0.025 1.63%7 -

Refrigeration/Mac 2.318 3.250 5,868 318

Bolvents 2.25% i1.856 4£.111 203
Saveral 7.240 1.168 8.405 "

E 3 2§ 1) .y 't 13 1.1 | -

TOTAL 23.044 15,187 ig.231 3

For 1994, the firat and seacond columna denote 12th BExCom
(Maxroh 1994) project approvals and expectad ODS tonnes phassd
out while the third and fouzth asolumnas apocify UNDP's
ragquested 1994 work programms amandmant preassnted to the 13th
ExCom (July 1994) with the corrasponding antiaipated ODS
tonnas to be phased out (in § millione and ODR tonnes):

12 BEXCOM (Mar$4) 313 EXCOM (Jul94)

- e — LOR8
Asroaocls 0.208 a0 - -
Foans 8.683 1,408 14.623 1,931
Haloens 0,025 - G.774 -
Refrigeration/Mac 3,250 292 5.092 112
golvents 1L.856 24 0.663 132
1§ F 1) .3 £ 5.8 £ 3 Ly 2 13 1 | E 13 1}

TOTAL 15.187 1,755 21,282 2,175



r.

UNDE’s 1354 work progranme approved at the 12th ExCom Mesting
in March 1894 thue amounted to $15.187 million that will
phassout 1,755 tornes of ODS. UKRDF’a 1934 work programms
amendnsnt asubmitted to the l13th ExCom MHNesting amounte to
$21.282 million and would phasaout 2,175 tonnes of ODS.

Thus UNDR’s overall 1954 work programma, following spproval of
the work prograxme anendment at the 1ith ExCom Mssting, should
total B36,.469 million and would phasecut 3,930 tonnes of ODR.

The following have bsaen

prodact proposals upder 8500,000
submitted for Exeoutive Committes approval at its 13Lh Meetlng
ag part of UNDP’s 1994 Work Programme Amendment:

g8

1. ARGENTINA: Technlioal assistunce to prepars
A national halons prograzme 50,000

2. CHINA: Danshui ~ Elimination of CPC-12 in
the manufacturs of EPE foam shest at Danshui
Huaya Plastics Industries Corp. Ltd, 241,000

3. CHINA: Elimination of the use of CPFC-113 in

the elactron gun £inal oleaning process at
the Tianjin riloturs Tubas Factory 184,000

4. CHINA; Elimination of the use of TCM 4in the
Baoshi Zlectronic Corxperation Bhijiazhuang
Manufacturing Operatiocns 479,000

5. CUBA: Dewmonstration of altarnacives to CPFCa
and pilot phass of a CFC rescovery/rsoyoling
programue in the domastlo and commergial
rafrigexation asctor 230,000

6. CUBA: Demcastratlion of five-sxtinguishing
methods using altexnative agents £6,3%00

7. INDIA: Bakelite Hylam Limited phasecut of
CFCa in the manufagture of phenolic foam
and foam produsts 367,000

B, INDIA: U-Foar Private Ltd. phasscut of CFC
use in the manufacture of polyurethans foame 408,500

9. INDIA: Btrategy and aoction programme for
the elimination of OFCs in the manufasture
of foams 270,000



10.

il.

12.

3.

14.

15,

is.

i7.

ig.

19.

20'
21,

INDIA: Pemonstration and evaluation of
alternative tachnology for halon fire
protection aystens and tecshnical asmistancs
for amotoral strategy for ODE phaseout

MALAYOYA: Wong Brothers Elactrioal and
Ratrigeration 5dn. Bhd, - Rlimination of
CPFC-11 4n the manufacture of rigid
polyurethans foam panels for sold storage

MALAYSIA: Pangkat Rsafrigeration Induatrlies
8dn., Bhd. - BElimination of CrC-11 in the
nanufadtore of comnayrolal rsfrigerators

MALAYSIA: Allied ¥oam Insulation - Eliminstion

of CPC-11 in the manufacturs of polyurahhnno
foams for pips insulation

MALAYEIA: Bversoft Yeam Indusbkrias Sdn. Bh&.

= Blimination of C¢Fg-11 in ths manufacture of

ovld ours molded £lexibls polyurethans foams

MALAYSIA: Nian Alk Poam 2dn. Bhd.

of CFC-11 in the manufacture of cold cure
molded flsxible polyursthane foams

MALAYEIA: Phosnix Base ~ Elimination of
CFC~1) in the manufacturs of flaxibles
polyurathane foam

HALAYSIAt Lisn Pang - Blimination of CPCs

in the manufacturs of commarcial refxrigaration

produsts

MALAYSIA: United - Rlimination of CFCs in
commercial xefrigeration products

PANAMA: Elimination of CFC-11 in the
manufacture of flexible and rigid
polyurethans foams in Plastifom B.A.,
Profomsa and Thermofoam 5.5,

FERU: Projest prasparation assistance

PHILIPPINES: Fommuraft Inc. phrasout of

CHCH in the manufasture of flexible PUY
{slabstook)

-~ BEiiminatioen

405,000

259,000

210,000

276,000

165,000

245,000

165,000

242,000

415,000

185,000
100,000

185,000
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22. RHILIPPINRE: Mstal Porming Corporation
phassout of the use of CFCs in the
manufasture of polyurethanse insulated
building slamants 305,000

23, PHYLIPPINES: Hlimination of the residual
usa of CFCa in the manufacturs of extruded
polystyrene foam shaets (additional
companyt: Styrotech Corp.) 60,000

24. THAILAND: Ponari - Elimination of the usa
of C¥Cs in the manufilacture of extrudsd
polystyrena foam sheet 340,000

2%, URUGUAY: Conversion to CFC-fres technology

in ths manufacture ¢f flexible polyursthate
foam

200,000
26. VROGURY: Project preparation assiastance 30,000
27, URUGUAY: Technlcal assistance for the
implementation of the naticnal programme for
thes managasment and banking of halon-1211 272,000
‘ Lt 21 2 4.1
TOTAL $6,368,400

The documentation for sll tha above project proposals is
attachad.

The inatitutional strangthaning projsct proposal for Pakistan
hag been submitted by the Goverament directly to the Pund

Seoratariat for UNDP izplemantation and has therefors not been
inoluded in tha abovs project listing.

Rrojeat support costa (13%) would bes addad to each of the
approved project proposals above,

The £following have bean

prodect proposals over £500,000
submitted by Governmenta for Exeocutive Committes approval at its
13th Meeting with UNDP as inplementing agenoy:

1. CEINA: Yanfeng aonvarsion to aon-CFC taghnelogy
in the manufacturs of f£lisxible and integral
akin polyurathans foan 670,000



Ug_g
2. CHINA: Elimination of CF{-11 in the ‘

manufactura of rigid polyurethane foam

products at Tianjin Polyurethans Plastias
Plant

3. COLOMBIA: Elimination of CFC in the
manufacture of domestic rafxigsratora
in Colonbia

630,000

7,351,770

4, COLOMBIA: Blimination of the usma of OPE in .
the polystyrene foan seutor 1,072,000

5. MALAYEIA: Oyl Appliancses - Elimination of -
CRrU-11 and CFC«12 in the manufactura of
refrigaratoxrs 658,000

6. PHILIPPINES: VUnimagua -~ Fhassout of the

use of CFCa in ths manufacture of oommeroial
rafrigerators and ios boxes 1,085,000

7. BLOVENIA: Blimination of ODE at Plama Co. 1,802,000

8. THAILAND: Sandan « Elimination of the use
of CPCs in the manufacturs of commercial A
refrigerakora 618,200

9.  THAILAND: Lucky Group - Elimination of the
uss 0f CPCy in ths manufacture of flaxible
polyurethane foam {slabatook) 605,000

10. UDRUGUAY: Conversion to CFC«fras teaknology
in the manufastura of rigid polyursthane
foaw (spyray) 665,000

[

TOTAL $14,916,570

The documentation for the above projeat propesals im attached.

Project support ocosts (13%) would be added to sach of the
approved project pxoposals above,

{13ECWPL.P)

B EEND o



PROJECT COVER SHEET

COUNTRY : ARGENTINA

PROJECT TITLE: Taechnical Assistance to prepare a National
Balons Programme.

SECTOR COVERED : HBalona Sector

ODS USE IN SECTOR: 335 tonnes ODP per year (1992 figure)

PROJECT DURATION: 6 months

TOTAL COST: $UsS 50,000

IMPILEMENTING ACENCY : URDP

COORDINATING

HATIOMAYL BODY: Secretaria de Recursos Naturales y

Ambiente Bumano - Instituto Nacional
de Technologia Industrial (INTI)

PROJECT DESCRIPTTION:

1. Background.

The Country Programme which will be submitted by the Government at the
next Executive Committee Meeting c¢ontains a reduction and phaseont
schedule for the halons consumption and a general outline to achieve this
objective. In addition, during the Regional Halons Workshop held in
Caracas from 27 to 29 April 1994, the Government of Argentina has
requasted UNDP's assistance to develep the Mational Programme for the
Reduction and Phaseout of the consumption of Halons, and to identify and
prepare projects to be submitted to the Multilateral Fund.

2. Asaistance Requested.

T¢ elaborate this programme that should contain detailed information on
the halons sector and on the stepz to be undertaken, the following
activities have been identified for which UNDP‘'s assistance would be

reguired:

1) Setting up the “Organismo de Administracibtn e Informacién de
Balones™ as well as the "Grupe Consultivoe del Ozono (GRUCO) —
Sector de Halones" with the participation in all sectors concerned
such as industry, £inal users, defense, telecommunication, energy
generation, aviation, Governmental Institutes and Organizations,
Standards Institute, etc. The immediate activities will include:

a) Identify and define essential uses of halons

b) Based on the above-mentioned uses, recommend a schedule to:
— reduce halons consumption for non—agsgential usexs
— phaseocut of actual halons-based instzllations

UNDP will provide technical information and guidelines to prepare



-3

an adegquate legislation on essential uses, on recycling and banking
of halons, and on phasecut schedules.

2) To establish a National Rec¢ycling Programme for Halons 1211 and
1301, in step with the above-mentioned phaseout programmes, avoiding
eventual scarcity of those gases, and on the other hand, minimizing

incremental costs resulting from conversion to alternative
technologies.

To analyze various options for the organization of the halons bank
(i.e. could be managed by private sector, Government or a mix of
both) .

To initiate a demonstration programme in INTI that will train
potential users in recycling operations and re-nse of halons.

3} To identify and prepare projects to be submitted €o the Executive
Committee of the Multilateral Fund.

4} To establish a databank to compile existing information on
alternative technologies such as H;, C0O,, powder, water, water mist
and chemical drop—in substitutes. The databank should include cost-—
estimates related to each respective technology, which might be
useful information for potential end-users.

5} National Workshop £or all parties involved in the programme:
Government, Industry and End-Users.

The information needed to establish such a National Halons Action
Programoe will Dbe obtained through the cooperation and active
participation of the wvarious parties concerned in this sector.

The plan will further establish summary project proposals or outlines
which may need further elaboration in follow-up miszsions.

3. Inputs.

Inputs will include National Censultants (U85 14,000), International
Congultants (US$ 20,000), Organization of the Naticonal Workshop (U3S$
11,000), and some miscellaneous expenses including Spanish-English
translation of documents {US5 5,000).



PROJECT COVER SHEET

COUNTRY :

PROJECT TITLE:

SECTOR COVERED:
ODS USE IN SECTOR:

PROJECT IMPACT:

PROJECT DURATION:

PROJECT ECONCMIC LIFE:

TOTAL PROJECT COST:

PROFOSED MLF GRANT:

COST EFFECTIVENESS:

COORDINATING
NATIONAL BODY:

IMPLEMENTING AGENCY:

APPRAISAL DATE:

China

Blimination of CFC-12 in the manufacture
of EPE foam sheet at DANSHUI HUAYA
PLASTICS INDUSTRIES CO. LTD.

Foamed Plastics

17,773t CFCs (= ODP) in 1931

160t CFC-12 per year, based on 1883
consunmption

One year
10 years
UsD 482, 000

USD 580,000 Incr. Capital Cost
UsSh 98,000 Incr. Racurrent Benefit

USD 241,000 {(reflecting the Chinese share
of ownership)

USD 0.40/kg/y (unit abatement cost)

National Environmental Protection
Agency (NEPA)

UNDP

September 16/1993; June 3/1994

PROJECT SUMMARY

Danshui Huaya Plastics Industries Co Ltd. ("Danshui") is a joint

venture between The Maya Group of Singapore and several Chinese
{semi)govermmental organizations. The company manufactures extruded
polyethylene foam sheet using CFC-12 as a blowing agent.

Under this project, Danshui will phaseout 160 tons of 0DS annually
by converting from CFCs £o butane. Safe production is not possible
in the current leocation in view of the residential character of the
neighborhcocod. As the supply of CFCs is currently very erratic, the
company has decided to commence immediately with the project on
pre~financing provided by the foreign partner and grant from the
MLE .



PROJECT OF THE GOVERNMENT OF CHINA

DANSHUI HUAYA PLASTICE INDUSTRIES €O LTD ELIMINATION OF CFCs
IN THE MANUFACTURE OF EXTRUDED POLYETHYLENE FOAM SHEET

1. PROJECT OBJECTIVE

The obiective of this project is to phase out the uss of CFCs in
the manufacture of extruded polyethylens foam sheet (EPE} at
Danshui Huaya Plastics Inmdustry Co. Ltd.

2. SECTOR BACKGROUND

The Chinese feoam industry consumed in 1991 17,773 tonsg CFCs (China
Country Programme). CFC~11 was the dominant substance {15, 600,
PUF), followed by CFC~-12 (2,173c, 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 releasgse agents. FProduction is divided betwesn larger
state owned enterprises and smaller township or private
enterprises. Production and process information from state
enterprises ig well documented. However information on the rest of
the industry is less relizble. More detailled information about the
sector is provided in the following table:

Categories ons Production Plants
Subcategories {t) {t.} {range)
Extruded PS/PE 2,173 13,000 30-50
Flexible Polyurethane 2,040 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 l

The Chinese Foam Industry Selected Industry Data (1891

Government and industry are committed to sharply reduce, and
ultimately eliminate CEFC utilization. MLI {(Ministry of Light
Industy) is responsible for the phaseocut coordination in all foam
categories, Ministerial responsibility is divided into
"Refrigerating foams"™ and "Non-refrigerating” foams.



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

Minlstry of Chemicdal Industry (MUT),
Ministry of Internal Trade {(MIT),

China Aerospace Industry Corporation (CAIC),
Ministry of Machinery Industry (MMI),

DO Q0

Complete phaseout for non-refrigeration foams 1s targeted for the
year 2000. Refrigerating foams are expected to be CFC free from the
year 2005. Uninhibited use of CFCs in foams for domestic
refrigeration is expected to lead to an increase during 1991-1995
by 8 %/y, and after 1995 by 3 %/y. For other fcams, a growth rate
of 6 %/y is forecasted,.

3. ENTERPRISE BACKGROUND

Danshui Huaya Plastics Industries Company Ltd, ("DANSHUIY) was
egstabliched as a partnership between

o Belijing Foreign Trade Department........ 15.0%
0 Shenzhen Qinchou Econcomic trading Co....17.5%
') ginchou Plastic Factory Co....... veessa17.5%
o Maya Group, SIngapore............ e B0.0%

The company produces in a facility in Danshuil/Huiyan, in the
Guandong province, The plant is embedded in a residential setting.
Current employment ig between 45 and 50. Production has grown
rapidly since the start-up of the facility and is expected to show
future strong growth:

1891 182t resin 60t CFPC—-12
1992 315t resin 120t CFC~12
1893: 420t resin 160t CFC~12
19494 540t resin 205t CFC-12 (forecast)

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

4. PROJECT DESCRIPTIOH

Danshui currently utilizes about 160 yt CFC-1Z in the manufacture
of EPE foam sheet. The company is committed to phase out the use
of CFCs, and has initially identified butane as the replacemsnt of
choice. Butane technology is available through equipment
manufacturers; however, in this case Danshui will engage in the
services of specialists (technology/process and machinery) from its
Singapore partner to implement and overses the whole conversion
operation. The Singapore partner has been involved in butane

3
B



conversion before and possess the technical background for the
implementation of such a conversion.

To create acceptable safety conditions, it is necessary to relocate
the existing extruder to another location. This preved to be more
cost effective than to introduce non-flammable alternatives such as
HCFC~22 or the even more expensive HFC~134a. In addition, butane
technology constitutes a permanent conversion whereas the use of
HCFC~22 would be only an interim solution.

Other safety related modifications will also be implemented to
mitigate fire and exposure hazards of butane.

Finally, extensive production and safety training is foreseen to
ensure effective transfer of technology related to the new process
and a smcoth and safe cperation.

5. TECENOLOGY
5.1 OVERVIEW

There are several gptions to, partially or complaetely, replace CEFCs
in the production of thermoplastic foam sheet, such as:

Nitrogen,

Carbon dioxide,

Hydrocarbons (butanes; pentanes, LFG},
"Berstorff" technelogy {(nitrogen and alcochol},
HCFCs (=22, ~142Zb),

HFCs (-134a, ~152a).

OO0 C00

A summary of these technologies, their potentials and their
limitations is provided trough the UNEP Technical Options Committee
and in several UNDP studies.

5.2 SELECTION
Butane is selected by the company &8s an alternative that is:

Proven technology in processing and product performance,
Environmentally acceptable,

Low in toxicity,

Adaptable to the existing equipment,

Cost effective.

SO0 00

Butane 1is locally produced, and therefore readily available. A
significant draw back of butane is its flammability, requiring
stringent safety precautions.

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



5.2 REQUIRED MODIFICATIONS

The use of hydrocarbons will require substantial changes in the
producticn process and storadge facilities. Required equipment
modifications and additions may include:

o Storage
o} Separate, explosion proof, location ¢f the butane tank.,
o Separate aging {(degreasing) area
e Feeding systems
o More Injection systems for additives {anti-diffusion and
anti-static agents}.
o Replacement ©f the foamant metering pump and injection
system.
O New gaskets and seals.
o New pressure gauges
o Extrusion system
o Replacement or medification of the screw,
s Replacement cor modification of the extrusion die.
o Electrical systems
0 Installation of spark arresters,
o Sealing of electrical control cabinets,
o} Explosion proof motors and switches.
o Auxiliary safety devices
o A ventilation sgystem to prevent the accumulation of

hydrocarbon vapors,
© Monitoring and alarm systems for hydrocarbon vapors,
o) Extra fire extinguishers.
o Water sprinkler or other automated fire~fighting systems.

To achieve this in the residential setting of the Danshul plant is
impractical and nearly impossible without the c¢reation of
unacceptable risk for the neighborhood. The production will
therefore relocate to a less c¢rowded industrial area.

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

Start-up triasls will be necessary t¢ adijust for the different
foapant volume and permeablility. The start-up, to be supervised by
gualified and experienced process expert will also include
formulation trials under the new process.



6. PROGJECT COSTS

6.1 CAPITAL COSTS

Description Cost (USS)
2 units of 7.5 kg butane tanks B0, 000

(including civil works, piping,

installation, etc...)

Extruder modification 80,000
Fire safety & alarm system 75,0400
Moving of equipment 65, 0G0
Building meodification

Sprinkler system 80,000

Fire walls 80,000

Reflection panels 30,000
. Ventilation & exhaust system 20,000
Training 20,000
Contingency and rounding 50,000
TOTAL INCREMENTAL CAPITAL COSTS...... UsDh 580,000

6.2 OPERATING COSTS/BEREFITS

There is a net operating benefit of USD 98,000

value as requested by the MLF). These costs are calculated and

explained in detall in Annex-A.

6.3 UNIT ABATEMENT COSTS

ajl ODS Reduction Capital Co8tS. v iiiiccsaneneannn Usp 580,000
b} Annual Incremental Benefits {(average).......... UsDh
c) Capital Recovery Factor {10y lifetime; 10% interest)...16275
d} ODE reduction/y (base: 1994) ... . i iiiivininnnn. kg

Unit Abatement Costs [{(a{c) + b})/d]....... ... UsSb/kg/y 0.490

{at net present



1. FINANCING PLAN

The enterprise reguests 50% of the total costs, representing the
fingapore share of ownership. This amounts to

UsDh 241,000

Bt ra—
s e e s s

8. PROJECT IMPACT

This project will eliminate the usge of at least 160 tons of CFCs in
the first year 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
acceptahle technoelogy.

9. BPROJECT IMPLEMENTATION
9.1 MANAGEMENT

UNDP, NEPZ and NCLI will oversee the implementation of the project.
The project will be implemented by the company.

9.2 PROCUREMENT

Maya Group will procure the project. UNDP and the Chinese
Government (NEPA, NCLI) will review this procurement.

9.3 SCHEDULE

TIME FOR COMPLETION (MONTHS)
TASK

1234567891011 12

1. Preparation
MLE Approval b4
Bullding Construction ® X X X
Relocaticn X

2. Installation
Machine Modifications ®

3. Start-up, Training

Machine Start-up ¥
Safety Training b
4. UNDP Commissioning audit X




10. REQUIRED REGULATORY ACTION

The project reguires approval of city authorities, represented
through the local fire departmenr. Bubane at current lecation
will not be approved, Operation at the anticipated new
construction site will be approved.

11, ANNEXES

Annex-A: Net Incremental Recurrent Costs
Annex~B: Technical Assessment

+ « \CHINA\DANSHUI.PRD
940604/004



AHNNEX~A

DANSHUI OPERATING COSTS

1. ASSUMPTIONS

Q Price from July 1993 (Danshul project submission date)
Raw material price provided by the company and ¢cross-
checked with information from the Zhejiang and Shanghai
No. 18 projects.

CFC~12 price RMB 12,750 {(USD 1,500~1,550)/ton

Butane price RMB 6,000 (USD 1,100)/ton

CFC-12 usage = Butane usage

Required Additive price USD 30/kg

Preventative maintenance: 5% of project costs

oODOoO00

1). MATERIALS COST

BEFORE : 160t CFC-11 @ 1,500, ... iniiennn- USD 248, 000
AFTER: 160t Butane @ 0.8/kKg. .. emsensnn-- UsSD 128, 000
ADDITIVE & it s v v e e Usp 24,000

INCREMENTAIL MATERIALS SAVINGS...... Ust 96,000

2) OTHER RECURRENT INCREMENTAL COSTS

o Extra maintenance UsSD 40,000
o Extra Insurance Ust 15,000
o Recurrent Safety Training Usp 10,000

NET INCREMENTAL RECURRENT BENEFIT/YR....USD 31,000

HET PRESENT VALUE UsSb 98,000
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3.
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5.

6.
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9.

TECHNICAL REVIEW

PREPARED BY: Bert Vasanendaal

DATE:s June 27, 159%4

COUNTRY OF ORIGIN:
PROJECT TITLE:

{8UB) BRCTOR:
CP RELATIONSHIPR:

TECHNOLOGY ¢

ENVIRONMENTAL IMPACT:

PROJECT COB%H1¢

THPLEMENTATION ¢
RECOMMENDATION

UNDP Foanm Sector Expey

CHIRA

Elimination of CFC~-12 4in ths manufacturs
o XPE foam shaata at DANGHUI HUAYA
Fm’l‘:ﬁ& m&s’i‘gtm €O, LTD,

Foamed Plastiocs

Not mentioned as a coopany. XPR/PA
industry addressed,

The company intends to replaca QFC-42 by
butane. This technolagy is supported
provided that safety can bs suffioclently
maintained. Safety cannot be maintained
aftor technology conversicn st the
pregent sits. The company thersfore
will have to relooats the production.
The cost of coaversion is based on
relocation. Only the eligible
inorsuental costs are included.

Butane is highly flanmable. The projact
takes thia into agoount. Butane ipg also
photochemically active. There in

gurrently no regulatory restriotion in
this area in China.

The projsct gosat ig very ressonable.
Unit abatemant comt is low compaxred with

ather projects (0.5-1:0 usual).

Adagquate

The projeat is recommended for approval

- 10 -



PROJECT COVER SHEET

COUNTRY OR REGION: China
SECTOR COVERED: Primary Sector: Salvents
ODS CONSUMPTION IN AFFECTED
SECTORS 3306 tonnes of ODP in 1981
PROJECT TITLE: Elimination of the use of CFC-113 in the electron gun final
cleaning processes at the Tianjin Picture Tube Factory.

PROJECT DURATION: Two years from funding availability
PROJECT IMPACT: Phase out 8.4 T/yr CFC-113 use in China
PROJECT DURATION: 2 years
PROJECT USEFUL LIFE: 10 years
TOTAL PROJECT COSTS:

Total capital investment cost: USD 233,800

NPV of incremental operating cost: Ush {49,921}

Requested funding: Us $ 184,000

IMPLEMENTING AGENCY: UNDP

NATIONAL COORDINATING AGENCY: NEPA THROUGH ME!

PROJECT SUMMARY -

The China Country Programme lists four demonstration cleaning lines as part of the country strategy
for phasing out ODS in the Solvents sector. Additional lines in similar or related segments are being
phased out using similar technology (o the demonstration lines. The Tianjin Picture Tube Factory
uses CFC-113 in the final cleaning step of electron gun manufacture. Cleanliness and compatibility
with the delicate sections of the electron gun are critical for the desired performance of the finished
picture tube, thus this application is different from the degreasing of metal parts after stamping or
forming operations seen in some other projects in the CRT sector. This project will identify, qualify

and install a non-0DS cleaning process that meets these criteria, thereby phasing out the use of CFC-
113 at this factory.



PROJECT OF THE GOVERNMENT OF CHINA
ELIMINATION OF THE USE OfF CFC-113 IN THE ELECTRON GUN FINAL
CLEANING PROCESS AT THE TIANJN PICTURE TUBE FACTORY

1. PROJECT OBJECTIVE

The objective of this project to eliminate the use of CFC-113 in the final electron gun cleaning
process at the Tianjin Picture Tube Factory.

2. SECTOR BACKGROUND

The China Country Programme states that total 1991 0ODS consumption in China was 48,239 tonnes
with an ODP {ozone-depleting potential] value of 60,352 tonnes. China has forecast that
unconstrained ODS consumption would by year 2010 result in QDS consumption of 229,318 tonnes
with a ODP value of 292,714 tonnes with resuiting severe damage to the global ozone layer.

QDS consumption in the solvents sector in 1891 amounted to 4,947 tonnes with & combined ODP
value of 3306 tonnes, This combination reflects the weighted average of a 0.8 ODP value for CFC-
113 and a 0.10DP value for methyl chioroform. There are 3,200 middle and smali-sized enterprises
using ODS-based cleaning processes in China at present. With unconstrained consumption, the
Country Programme estimates that ODS consumption in this sector by year 2010 would reach
53,571 tonnes growing at over 14% per annum over the period 1991-2010. It is thus critical that
QDS consumption in this sector be reduced as soon as possible. This is technologically feasible since
alternative processes exist. The main issue is to determine, and then deploy, the cleaning processes,

or alternative technologies, most feasible for the many different factory applications throughaott
China.

3. ENTERPRISE BACKGROUND

The Tianjin Picture Tube Factory, founded in 1974, is located in a busy port city near Beijing. ltis
operated under the management and oversight of the Ministry of Electonics Industry. The Tianjin
Picture Tube Factory manufactures a variety of picture tubes using technology originally obtained
from NEC, but the major customers are the telecommunications and computer market segments. The
split between captive and independent uses is estimated at 75/25 %. At present the factory emplays
a total of 1800 erployees, with a turnover of 80 MM RMB in 1993 and an estimated 100 MM RMB
in 1994 on a capital investment of 60 MM RMB. B/W picture tubes are exported to S.E. Asia, The
Factory started using CFC-113 in their cleaning operations in 1980. At present, 4 employees per
shift are engaged in the cleaning process.

4. PROJECT DESCRIPTION

4.1  PROJECT GOAL

identify, test, select and install an alternative cleaning process to the CFC-113  currently used for
the finai cleaning operation at the Tianjin Picture Tube Factory. The substrates contacted by the
cleaning agent are stainlass steel, iron/nicke! alloy, ceramic and glass. Two related projects, recently



approved at the 12th Meeting of the Executive Committee, will not be used to either purchase
equipment, or verify cleaning process parameters, due 1o the fact that this project work plans
requires those steps accomplished before the other projcts are capable of delivering them,

4.2  PROCESS SOILS TO BE REMOVED

Dirt, fingerprints, process and handling soils from the production, assembly and inspection of
electron guns for picture tubes.

4.3 PRESENT PROCESS

The Tianjin Picture Tube Factory uses over 8 metric tonnes of CFC-113in a Kaiyo Denki Co.,
Ltd. three tank {50 cm x 30 c¢m x 30 ¢m} batch ultrasonic vapor degreaser to accomplish the final
cleaning of 4,000 electron guns/day {design capacity of the degreaser is 5,000 pieces/day). This
final step occurs just before the parts are inserted into the tube and & vaccum is pulled. Even the
slightest contamination can cause outgassing at the vaccumm tube formation step, when these parts
are inserted. This is unlike the Dalian cleaning process, where the parts to be cleaned are metal
parts, cleaned in the front end of their process. The Tianjin process is based on technology obtained
from NCE in the early 1980's. The parts are cleaned in baskets {24 cmx 14 x 5 ¢m), each basket is
172 full, which is equivalent 1o 30-40 pieces/load. The baskets are moved manually through the
cleaning cycle, which consists of a 40 second dwell time in each tank, The CFC-113 is replaced
weekly, with daily additions made 10 keep the solvent in the machine at correct level. The machine
has neither a still for reclamation nor a water separator.

4.4 CLEANLINESS TESTING

There are three steps in the cleantiness evaluation:

a, Visual examination with the unaided evye.

b. Visual examination using a microscope.

¢. Sample product build. [(When the sample build is done, a critical need is to test for any
residue remaining on the parts which may "outgas” when the vacuum is pulled on the tube. Any
such outgassing can lead to contamination inside the picture tube, which can seriously shorten the
service fife of the tube. Higher boiling solvents can be a serious concern as souces of this
outgassing-caused quality problem. See technology discussion below.)

4.5 ALTERNATIVE PROCESSES

Acceptable technologies for this type of multi-material cleaning process would generally be
characterized as using mild ¢leaning agents at moderate temperatures, This requirement led to the
selection of CFC-113 initially. Acceptable technologies would be chlorocarbons, rust-inhibited semi-
agueous emulsions, other organic solvents or HCFCs. Testing for compatibility with all the materials
of construction followed by the actual building of picture tubes using parts cleaned with the proposed
alternative process will be required for success.

The Tianjin Picture Tube Factory has already tried the following processes and found them
unsatisfactory:



PROCESS

Deionized water with ultrasonics
Acetone
Alcohol
Other processes are:
PROCESS
Methylene Chloride (MC}

Trichloroethylene {TCE}

Perchloroethylene {PCE)

Organic/Water Emuisions

Deionized Water/Detergent

HCFC-225

5. TECHNOLOGY

RESULT
Rusting of iron alloy parts.

Rejected by NEPA . Flammable.
First batch of parts satisfactory,

quality went down with succeding
batches. Also flammable.

ANTICIPATED RESULT

Stisfactory provided compatible with all parts of the
electron gun, since more aggressive than CFC-113 or
HCFC-225. May not remove fingerprints.

Satisfactory if higher operating temperature and more

agoressive solvent can be tolerated by the parts. May
not remove fingerprints.

Satisfactory if higher operating temperature {than
TCE) but milder {than TCE) solvent can be tolerated
by the parts and meet the cleaning
requirements. May not remove fingerprints.

Acceptable cleaning, however rust inhibitor probably
needed for success. Possible outgassing under
vacoumm.

Acceptable cleaning, however rust inhibitor probabily
needed for success. Possible outgassing under
vacoum

Satisfactory, very simiiar properties to

CFC-113. High probability of success. Very
expensive.

in the solvent sector, there are several options for the replacement of CFC-113 solvent in

metal cleaning processes:

~ chlorinated solvents



- semi~agueous {organic/water emulsions)
- agueous
- HCFC solvants

- alcohol or other organic solvents

- hydrocarbon solvents
- process changes

The Tiwanjin Picture Tube Factory is considering the various alternatives. However, the process
implemented must not leave any residues on the parts. The CFC-113 was selected since it is best for
both the lens and the complete assembly. In particular it is ¢ritical that the cathode coating and the
*getter” are not adversely affected. If the electron gun is not clean, then internal arcing, resulting in
cathode damage, will occur. Once satisfactory cleaning and compatibility with the cathode coating
and the “getter” has been demonstirated, the following cleaning agent attributes will be considered in
making the alternative process tinal choice:

- environmentally friendly

~ low in toxicity

- cost effective.

- requires the ieast changes in the production process.

6. PROJECT COSTS

The following summarizes the anticipated investment cost and related activities for the replacement
of the present cleaner,

6.1 TOTAL CAPITAL COSTS
DESCRIPTION SUB-TOTAL TOTAL

. Cleaning system $125,000
with ultrasonics and
automated basket handling
to minimize worker exposure
1o alternative solvent vapors. -
{batch cleaner with
ultrasonics and automation
for the various cleaning
agent options are available
. at essentially equivalent cost]
- Freight and Installation 10,000

£135,000

Facility Modification
- Electrical & Mechanical work 20,000
- Process modification, trial runs 15,000



d product losses

entilation improvement 10,000
Hismantle existing facilities 2,800
alvage existing cleaner {800)
yerating Costs {continued) Subtotal

Technology transfer & Training
wiludes production, safety,
tart-up &maintenance training

Acceptance checking of machine
- Contingency & rounding

Total

6.2 INCREMENTAL OPERATING COSTS

47,000
Total
30,000
8,000
13,800

$ 233,800

The following table summarizes the incremental operating cost:

ITEM PRESENT
SYSTEM
1} Material Cost  $25,200

CFC or MC {8400 kilos x $3.00)
2} Labour cost $27,168
3} Energy cost $2,096

{.06/hp x 8 hrs/shift x
2 shifts/day x 312 daysfyr. x 7 hp}

PROPQOSED (MC)
SYSTEM

$6,552

{10080 kilos x § 0.65}

$27,168

$2,996

{06 x8x2x31Z2x10

4} Maintenance $1000 $3000
Total: $55464 $39,716
Cost savings: $15,748
NPV of 4 year Cost Savings $49,921
6.3 UNIT ABATEMENT COST
0DS reduction capital cost.........ooni. UsD 231,800

Annual incremental Cost...oocveiiiiiiarsen. UsSD {2140)



Project useful life......... i 10 years
+ ODS reduction.......c.oiii 8,400 kg
Unit Abatement Cost [{a/c + b} /dl  USD/kalyr......... 0.21 (ODS)
9.1 {ODP)

7. FINANCING PLAN

The company requests reimbursement of the complete project costs, which are estimated to be:
USD 233,800 + {49,921} = USD say 184,000

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT
UNDP will oversee the completion of this project.

8.2 SCHEDULE
The project will be considered complete when testing has identified a suitable alternative
process, that process has been put in place and picture tubes equivalent to those presently produced

have been manufactured and accepted by the Tianjin Picture Tube Factory’'s two major customers. it
will be carried out according 10 the schedule below

Time for Completion

1994 1995 1996
Q1 Q2 a3 04 Q1 02 Q3 04 Q1 Q2 O3 04

Project Preparation X
MLF Approval X

Testing of
Alternatives X X

Build picture

tubes with

parts cleaned in

alternative

pProcesses X X

Finalize New
Process Choice X



Order Equipment X X

Equipment Inspection
prior to shipping

Time for Completion{contd)
1994 1995 ~ 1996
Q1 Q2 Q3 w4 Q1 Q2 Q3 Q4 a1 Q2 Q3 Q4

Site Preparation X X
Shipping, Installation X X

Trial Runs X
Training X X X

Show parts are meeting customer
needs Phaseout actually begins here {1H/1996) X X

9. PROJECT IMPACT

This project will eliminate the use of at least 8.4 T of CFC-113 during the first year of
implemeantation.

10. ENVIRONMENTAL ASSESSMENT. _ -

Under this project, the Tianjin Picture Tube Factory will convert to a non-0DS cleaning peocess which
is technologically accepted world-wide. Solvent cleaning will require on-site reclamation and
recycling to minimize the amount of materials required. However, an aquecus process will require,
the waste water effluent stream 10 be filtered and treated prior to discharge to drain in compliance
with the standards of NEPA. Since this is a metal cleaning process, removing process soils (as

opposed to removal of acidic flux residue), it is unlikely that this project will have a demonstrated
adverse environmental impact.



TO: FRANK PINTO
UNDP/ENR
CHIEF, MPU
FROM: CLINTON NORRIS
UNDP CONSULTANT DATE: 9 JUNE 1994

SUBJECT: PROJECT TECHNICAL REVIEW - TIANJIN PICTURE TUBE FACTORY

| have reviewed the China Project, "Elimination of the use of CFC 113 in the Electron Gun Final
Cleaning Process at the Tianjin Picture Tube Factory”, from the solvent sector, based on
discussions with the author and with the factory, as well as review of the document.

1 Country of Origin China

2 Project Title Elimination of the use of CFC 113 in the Electron Gun Final
Cleaning Process at the Tianjin Picture Tube Factory

3 Sector Solvents

4 Relatignshi . The project addresses how this factory ODS phase out fits in

with the C.P. and the rest of the Sector.

5 Technology

Technical Soundness

This project substitutes different, but effective ODS alternative technology for the solvent
cleaning line in use. It is an application of cleaning technology to fill a unique precision
cleaning need in tha sector, and could almost be considered a demonstration project of its
own right in the solvents sector. It includes the process definition, qualification, and
installation of cleaning technology that will meet these unique needs.

The selection of non-aqueous technology in this case appears to be more sound than
aqueous technology, since the cleaning step here is the final step just before the ¢lectron
gun parts are inserted in the gun and a vacuum is pulled on the assembly. Under vacuum,
outgassing ¢an occur if there is the slightest volatile residue left on the parts {due to slow
drying), and this can result in grave shortening of the life of the gun due to arcing. The
factory has already run tests using aqueous based technology, and found rust to be a
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problem with some parts. The use of an anti rust compound could leave a quality
reducing volatile residue on the parts just prior to the vacuum being pulled on the
assembly. Alcohol has low probability of success due to its low loading capacity in this
critical, precision cleaning operation. The low loading capacity leads to very rapid loss of
cleaning effectiveness, as found in the test runs by the factory. Discussions with the
factory aiso reveal that there is an inorganic coating on the surfaces of the parts, applied
with organic solvents. Thus the desirable solvent volatility properties must be balanced
with their compatibility properties associated with the coating adhesives. The use of
ultrasonics and batch multi-sump low emission units will be required for the alternatives
being considered, and as mentioned in the project document, these units are all
comparably priced. The use of HCFC 225 would have a very high probability of success,
but it is a very costly one at more than $30 per kilo, and uses a transitional compound.

Safety

The use of soivents must provide for low exposure levels, both acutely and chronically,
due to their toxicity. Thus, in order to control exposure incidents, handling such as
foading, unloading, solution makeup, and solvent transfer procedures {including spent
materizais) should be spelled out and people trained before they are permitted to become
operators in the cleaning area. Periodic retraining is also recommended, Chronic
exposure needs to be controlled via equipment design for appropriate exhaust and low
emissions, and procedures need to be adopted which limit access or require respiratory
protection if sampling shows it to be necessary. We are informed that the equipmentis
isolated, and therefore allows for control of incidental exposure. The limited number of
operators should aliow for thorough training to control incidents and chronic exposure.
The operating costs include a training component to account for personnel turnover and
periodic training updates.

Environmenta! Impact

Since the most likely process will employ a chiorinated solvent such as methylene chioride
or trichlorethyienc or perchioroethylene, these compounds must have exposure controls
as mentioned above, and spill control is extremely important to avoid ground water
contamination. Spent solvent controls are also needed, to ensure proper disposal, in
accordance with Country environmental standards.

Project Costs

The cost components identified in the project cover the equipment required, ventilation
improvements for exposure control, the training component, and operational cost
components needed to run safely and under adequate environmental control. Evaluation
of the process options is not anticipated to be very costly since the enterprise will build
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the test guns at its own expense, as it has been doing, and the other test costs of
defining the process are primarily visual inspection by the enterprise. The value of the
machine 1o be replaced is essentially scrap vaiue. It is recommended that the machine be

evaluated to determine if it can be modified for use in some other project in China, as a
cold cleaning hydrocarbon machine.

Implementation Timefram

The proposed implementation timeframe is feasible. B

Recommendation

The project is sound, needed, and has a reasonably good level of unit abatement cost -
about $2.50/Kg. Approval as proposed is recommended, with the proviso that the safety,
environmental, and potential equipment repatriation issues will be addressed.



PROJECT COVER SHEET

COUNTRY: China

SECTOR COVERED: Primary Sector: Solvents

0DS CONSUMPTION IN AFFECTED

SECTORS 3306 tonnes of QDP in 1981

PROJECT TITLE: Elimination of the use of TCA in the Baoshi Eiectsor;ics
Corporation Shjiazhuang Manufacturing Gperations

PROJECT DURATION: Two years from funding availability

PROJECT IMPACT: Phase out 74 Tiyr TCA use in China

Project Duration: 2 years

Project usefut life: 10 years

TOTAL PROJECT COSTS:

Total capital investment cost: UsD 454,000
NPV of incremental operating cost: USD 25,000
Requested funding: uUs $ 479,000

IMPLEMENTING AGENCY: UNDP

NATIONAL COORDINATING NEPA THROUGH MEI
AGENCY

PROJECT SUMMARY

The Baoshi Components Factory uses TCA in the cleaning steps of their manufacturing operations
in Shijiazhuang,-

al in their pin and button manufacturing prior to their critical controlled {)xie:ia‘cior*r;px'ocesg.w
Cleanliness at this point is critical for the performance of the finished picture tube.
b} in their electron gun manufacturing to remove rust preventative, processing oils, and

machine [ubricating cils from electron gun parts prior to burnishing.
This project will identify, qualify and install non-ODS cleaning processes in all these
manufacturing operations, thereby phasing out the use of TCA in Baoshi, Shijiazhuang.

Prepared by: William Kenyon and the Ministry of Electronics industry, PRC
Reviewed by: Clintor: Norris



PROJECT OF THE GOVERNMENT OF CHINA
ELIMINATYION OF THE USE OF TCA IN THE BAOSH! ELECTRONIC CORPORATION
SHINIAZHUANG MANUFACTURING OPERATIONS

“ 1. PROJECT OBJECTIVE

The objective of this project is to eliminate the use of TCA at Baoshi’s operations in Shijiazhuang.
namaly

a) in the pin and anode button cleaning process prior to the critical controlled oxidation step
in Baoshi’s components manufacturing, and

by in the electron gun parts cleaning prior to the burnishing process in Baoshi’s electron gun
parts manufacturing operation.

2. SECTOR BACKGROUND

The China Country Programme states that total 1991 QDS consumption in China was 48,239
tonnes with an ODP {ozone-depleting potentiall vaiue of 60,352 tonnes. China has forecast that
unconstrained QDS consumption would by year 2010 result in ODS consumption of 228,318

tonnes with a QDP value of 292,714 tonnes with resulting severe damage to the global ozone
layer.

QDS consumption in the solvents sector in 1981 amounted to 4,847 tonnes with a combined
ODP value of 3306 tonnes. This combination reflects the weighted average of a 0.8 ODP value
for CFC-113 and a 0.1 ODP value for methyl chloroform. There are 3,200 middle and small-sized
entarprises using ODS-based cleaning processes in China at present. With unconstrained
consumption, the Country Programme estimates that ODS consumption in this sector by year
2010 would reach 53,571 tonnes growing at over 14% per annum over the period 1881-2010.
it is thus critical that ODS consumption in this sector be reduced as soon as possible. This is
technologically feasible since alternative processes exist. The main issue is to determing, and
then implement, the cieaning processes, or alternative technologies, most feasible for the many
different factory applications throughout China.

2. ENTERPRISE BACKGROUND - -

The Baoshi Electronic Corporation (Group) operates a number of plants specializing in the
manufacture of high quality components to meet the picture tube and CRT display requirements
of the broadcast (TV}, computer and process control industries, The Baoshi Electronic
Corporation has made the phase out of ODS a corporate goal. The first phase of their work
focuses on two sites located in Shijiazhuang, a busy industrial city south of Beijing. Operated
under the management and oversight of the Ministry of Electronics Industry, these manufacturing
operations will serve as a center of excellence for the Baoshi Corporation besides using their
proximity to accelerate the phase out by learning from each other. This teaming approach,
common in developed countries phase-out planning and replication, will be used by MEI in this
project.

The Baoshi Electronic Corporation {Group) Components Plant started up in 1990, and specializes



in the manufacture of a wide variety of electron guns for small, high quality monochrome CRT
display and B/W picture tubes. The technology was obtained from Japan, but the major
customers are 7-8 domestic television manufacturers . The production is split equally batween
captive and independent uses, with about 20% exported. At present the opsration employs a
total of 480 emplovyees, with a turnover of 24 MM RMB on a capital investment of 30 MM RMB.
Baoshi Electronics gun manufacturing started using TCA in their cleaning opsrations in 1980, At
present, 2 operators per shift for 2 shifts are engaged in the cleaning process, for a total of 8-10
persons, once the management and maintenance people are included.

4. PROJECT DESCRIPTION
4.1  PROJECT GOAL
identify, test, select and install ODS Free cleaning processes for the:

a) Pin and anode button pre-oxidation cleaning operation at the Baoshi companents
manufacturing plant where the substrates contracted by the cleaning agent are non-
magnetic stainiess steel alloys and iron/nicket alloys.

b} Electron gun metal parts cleaning operation at the Baoshi electronic gun manufacturing
plant, where the substrates contacted by the cleaning agent are non-magnetic stainless
steel alloys and iron/nickel alloys.

Two related projects, racently approved at the 12th Meeting of the Executive Committee, will not
be used to either purchase equipment, or verify cleaning process paarameters,due to tha fact that

this project work plan requires those steps to be accomplished before the other projects are
capable of delivering them.

4.2  PROCESS SOILS

The process soils are:

al Mineral based stamping oil from the production of pins and anode buttons for picture
tubes, and
b} Rust preventative on incoming metal stock, mineral basad stamping oil from the production

of electron gun-parts, and lubricating oil from the machines used toc make the parts

4.3 PRESENT PROCESS

The processes presently in use are described separately for conveniance. There are 3 different
cleaning lines being phased out. These are inserted in different processes from the process used
in Dalian picture tube part cleaning,

Exiting Line 1 & 2, the next step is to process the part surface at high temperatures in a
controlled oxidation step.

Exiting line 3, the next step is wet burnishing to remove surface imperfections before stamping.

The pin and anode button process has six basic steps: forming, degreasing, tumbling, rinsing,



blasting and oxidation. TCA in two two-tank batch ultrasonic vapor degreasers is used to
accomplish the first of two cleaning steps prior to the controlled oxidation of the pins and anode
huttons, (The second step in the process is an agueous detergent wash foliowed by deionized

water rinses and then drying. This part of the process would not be changad.)

Cleaner #1 was buiit by the Boda Company (Shenzhen, PRCY. It is one year old, has ultrasonics
in both .sumps and is equipped with a automatic programmable hoist with a hexagonal ¢ross-
section hasksi. The basket can be rotated by the mechanism to expose alf the surface of the
parts to the solvent. The basket is loaded to 1/3 to 2/3 of capacity, equivalent 1o approximately
10 kg./icad. Two baskets (20kg.} are cleaned per hour in this machine. This machine does not
have a recycling still. 1t is located further away from the ventilation ducts,

Cieaner #2 was built by the Baron-Blakesiee, Inc. Company (USA). 1 is a three year old low
smission {LE) moded, so it would be suitable for use with other solvents after modification. It has

ultrasonics and is equipped with a manually operated hoist. The capacity of this machine does
not have a recycling still and ventilation suitable for TCA.

The electron gun parts, which vary in size and complexity, are formed and then cleaned with TCA
in a two sump ultrasonic vapor degreaser prior to agueous bumishing step. After the aqueous

burnishing and polishing step, the parts are rinsed in DI water and then dried in a hot air oven
before assembly into electron guns.

Cleaner #3 was buiit by the Crest Uitrasonics Company {USA} and has been in service for four
years. It has uitrasonics in the first sump but not in the second. Two sizes of baskets are used
to hold the parts during cleaning, The basket sizes are 25 cm x 25 cm x 25 ¢m {small) and 43
¢m x 30 cm x 30 cm {arge). Each basket is loaded 10 1/3 to 2/2 of capacity, then moved
manually by the operator from one sump {o the next during the cleaning process. Basket loads
range from 10 kg up to 15-20 kg. Typically, two- five baskets are cleaned per hour in this
manner, thus over 100 million parts are cleaned each year {equivalent to about 3 million electron
guns). While this machine does not have a recycling still, it is fitted with a ventilation hood . A

small gpen tank of TCA without cooling coils is next to the cleaner, This tank, which serves as a
soak tank, will also be eliminated. )

4.4  CLEANLINESS SPECIFICATION TESTING

Pins and ancde buttons must be both oil-free after the two step cleaning process prior to the
controlled oxidation, while the electron guns parts must be oil-free prior to the wet burnishing
process, The usual production test is a visual "water break™ test after the cleaning process has

been completed. There are four steps in the overall cleanliness evaluation for alternate process
gualificatiom:

a. Visual examination with the unaided eye.
b. Visual examination using a microscops.



¢. SEM analysis
d. Sampie product build.

4,5 ALTERNATIVE PROCESSES

Acceptable technologies for these types of cleaning processes for stainless steel alloys and

ferrous alloys would generally include chiorocarbons, aqueous detergent, semi-aqueous

emulsions, other organic solvents or HCFCs. Testing for compatibility with the materials
of construction foliowed by the actual building of electron guns and picture tubes using
parts cleaned with the proposed alternative processes will be required for success. (The
pin & anode button team had already tried using TCA alone or an aqueous detergent
solution alone. Neither single process met their pre-oxidation cleanliness standards, thus
irt this case a combination cleaning system may be warranted).

Other processes that should be evaluated to replace the TCA in Baoshi's two step cleaning

process would be: :

PROCESS ANTICIPATED RESULT

Mathylene Chloride (MC) Satisfactory provided compatibie with the
parts and meets process requirements

Trichloresthylene (TCE) Satisfactory if higher operating
temperature and more aggressive solvent
can be tolerated by the parts.

Deionized watet/detergent Acceptable cleaning; parts can go wet
into burnishing step. Howaever, did not
meet pin & anode button cleanliness
standards when used alone.

Organic/Water Emulsions Acceptable cleaning: parts can go wet

> into burnishing step. However, may not
give oil-free surface, will require testing.
Alcohol or Other Organic Solvents Alcehol Seil loading capability low, would
‘ probably require mixed solvent system.
Flammable, requires fire suppression
system
HFC-225 Possibly satisfactory, very similar

properties to CFC-113, very costly



Hydrocarbon Would leave oil on parts unless a very

low boiting, volatile and therefore
flammable hydrocarbon were used

5. TECHNOLOGY

in the solvent sector, there are several options for the replacement of CFC-113 solvent in
metal cleaning processes:

- chlorinated solvents

-HCFC solvents

- alcohol or other organic solvents
-aqueocus

-SeMi-aquecus

~ hydrocarbon solvents

- process changes

The Baoshi Components Factory will consider the various alternatives. However, the process
implemented must not ieave any residues on the parts, Each part must be cil-free and spot-free
prior to entering the critical oxidation step in the BTU furnaces. Alternative processes that meet
thess criteria will then be judged on the following, prior to a final process selection:

- environmentally friendly

- fow in toxicity

- cost effective.

- requires the least changes in the production process.

At this point, the most likely processes are

a) for componemnts cleaning- Cleaner 1 replaced with solvent cleaning {most probably
Meathylene Chioride or Trichioroethylene)

Cleaner 2 replaced with solvent cleaning (most probably
Methylene Chloride or Trichloroethylene)

b} for electron gun cleaning- Cleaner #3 replaced with agusous/semi-aquecus
cledning

The above are the basis for the project cost estimates

6. PROJECT COSTS

The following summarizes the anticipated investment cost and related activities for modification
of Cleanars #1 & #2 for use with trichchloroethylene or methylene chloride, and replacament of
Cleanar #3 with an aqusous detergent system,



6.1 TOTAL CAPITAL COSTS

DESCRIPTION SUB-TOTAL

.Convert Cleaner 1 $40,000
for alternative solvent use

with cooling, heating and

freaboard modifications

Canvert Cleaner 2 $40,000
for alternative solvent use

with cooling, heating and

freeboard modifications

Add automated basket handling $25,000
to BBI system to minimize worker

exposure to alternative solvent

VAROTS

JInstall cleaning system with ultra $125,000
sonics, oil separator and automated

basket handling to replace Cleaner

#3. (batch cleaners with ultrasonics

& automation for the various cleaning

agent options which can minimize worker

exposure to alternative cleaning agent

vapors , are available at essentially

equivalent ¢ost)

.Freight and Installation $30,000

Facility Modification
- Electrical & Mechanical work, site prep 40,000

- Process modification 30,000

+ Ventilation improvementis-3 locations 40,000

., Dismantle existing facilities to replace 2,000
Cleanar #3

. Scrap value-Cleaner #3 (1.000)

TOTAL

$260,000

91,000



Technolagy transfer & Training 60,000
(2 sites, 3 cleaning operations,

includes production, safety

maintenance &

start-up training

- Acceptance checking of machine, 16,000
including env. samples

.Contingency and Rounding 27,000
Total $454,000

6.2 INCREMENTAL OPERATING COSTS

The following table summarizes the incremental operating cost:

ITEM PRESENT PROPOSED
SYSTEM SYSTEM
1} Material Cost $105,820 $1086,128
TCA or TCE {74000 kilos x $1.43) (80,400 kilos x § 1,324}
2} Labor cost $67,920 $67.920
3} Energy cost $8,384 $11,984
{.06/hp x 6 hrsfshift x (06x6x4x312x10x2)
4 shifts/day x312 days/yr, +
x 7 hp x 2 cleaners} (08 xBx2x312x10x 1)
.{..‘

{0.08/hp x 8 hrs/shift x
2 shifts/day x 312 days/yr.
x 7 hp x1 cleaner)

4} Maintenance $2.000 $86,000
Total: s18a,124  $192032
Cost increase: $7.908
NPV of 4 year Cost $25,068
say 25,000

6.3 UN!T ABATEMENT COST: REPLACEMENT OF THE PRESENT CLEANER

QDS reduction capital COstorr i UsSD 454,000
< Annual incremental oSt usb 7,808
- Project useful life.........ccoiinnnn. 10 years

QDS reduCiion....coaveirrereirrerrarrscrens 74,000 kg



Unit Abatement Cast [{a/c + b} /d] USD/kg/yr....1.33 ODS Basis
$13.30 ODP Basis

7. FINANCING PLAN

The Baoshi Electronic Corporation (Group) requests reimbursement of the complete project costs,
which are estimated 1o be:

USD 454,000 + 25,000 = USD 478,000

8. PROJECT IMPLEMENTATION

8.1 NMANAGEMENT
UNDP will oversea the completion of this project.

8.2 SCHEDULE

The project will be considered complete when testing has identified a suitable alternative process,
that process has been put in place and picture tubes using Baoshi's pin and anode buttons
cleaned by the new process have been manufactured and found to be equivalent to those
presently produced by the Baoshi Components Factory's four major customers.

It will be carried out according to the schedule below
Time for Completion
1994 1995 1996
Q1 0z a3 04 01 @2 O3 G4 Q1 Q2 Q3 04
Project Preparation X

MLF Approval X

Testing of -
Alternatives — X X

Build picture

tubes with parts

cleaned in

alternative processss X X

Finalize New
Process Choice X

Order Egquipment X X



i

Equipment Inspection
prior to shipping

Site Preparation X X
Shipping, Installation X X

Trial Runs X
Training X X X

Show parts are meeting customer
needs X X

9. PROJECT IMPACT

This project will eliminate the use of at least 74 T of TCA during the first yvear of implementation.

10. ENVIRONMENTAL ASSESSMENT

Under this project, the Baoshi Electronic Corporation {Group) will convert to a non-ozone depleting
cleaning processes which are technologically accepted world-wide. Where solvent cleaning is
selected, on-site reclamation and recycling to minimize the amount required will be implemented.
Where an aquecus process is qualified, the waste water effluent stream will be filtered and
treated prior to discharge to drain in comipliance with the stringent standards of the DOE. Since
this is a metal cleaning process, removing process soils {as opposed to removal of acidic flux
residue), it is unlikely that this project will have a demonstrated adverse environmental impact.
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N
LECHNICAL REVIER

i hava reviewed the China Prolect, "Ellmination of the usa of TCA in the Baoshl
Elactronic Corporation Shijlazhuang Manufactudng Operatlons”, from the solvent

sactor, based on discussions with the author and with the company, as well as
raview of the dooument.

1" Country of Qrigin, China
2 Projact Title Elimination of the use of TCA in the Baoshi
Electronic Corporation Shijlazhuang Manufacturing
Opeorations
Sactor Solvents

4 Belatlonship 3o C.B, The project addresses how thls factory ODS phase
out fits In with ﬁ;&e C.P. and tha rast of the Ssctor.

&  Jechnology
Jechnlcal Soundness

Thig project substitutes sffective ODS alternative technology cholees for the
solvent cleaning iines In use. 1t includes the process dafinition,
quslification, and Installation of cleaning tachnology that will meet the
unique neeads as desoribad In the docUmant.

The use of existing equipment In two of the applications will somewhat
rastrict the tachnology choices, biut thay will be effactiva and can ba ussd
safaly if appropriate procedures gra followed.

Discussions with the company revealed that the gun part manufacturing line
has downstreaam aqueous cleaning and hes been judged to provide parts of
good quallty, which means that oxidation and occaslonal water marks pose

only minimal problems. It also means that the use of an upstream aqueous
cleaning process should be very satisfactory.

309 WEST LOCUST LANE, KENNETT SOUARE, PA 10342 Phons (010} 444-2058 Fax (302) 833.0440



Rafety 12
Thae probable use of solvents must provida for low exposure lavels, both
acutely and chronlcally, due to thelr toxicity. Thus, in order 1o control
oxposure Incldents, handling such as loading, unioading, solution makeup,
and solvent transfer procedures (Including spent materlals) should be spalled
out and people trainad before they are parmitted to bacome operators In tha
cleaning area. Perlodic retraining Is also recommended. Chronic exposure
needs to ba controlled via aguipment daslgn for appropriate exhaust and low
amissions, and precaedures need to be adopted which limit access or require
rasplratory protection if sampling shows it to be necessary. The limited

number of operators shauld allow for thorough tralning to control incidents
and chronlc exposure.

Environmentpt impacy

For the electron gun parts manufacturing tine, an aqueous{or sami-aqusous)
process would have 8 minimal environmental iImpact. Discussions with the
company revealsd that the plant's existing waste treatment can raadily

bandle the anticipated 20 -40 gallons per shift of datargent solution wastes
stream, from the wash sump.

For the othar two ilhes, the use of & volatlle solvant such as mathylens
chioride or trichlorethylane or perchlorosthylene should have exposyre
controls as mentionad sbove, and epill control g extramely Important to
avold ground water contamination. Spsent solvant ¢ontrols are also needed,

to ensure proper digposal, In accordance with Country environmental
standards.

Prolect Costs

The cost components [dentified In the projset cover the aguipment required,
veniiiation Improvaments for exposurs control, the training component, and
oparationst cost components naedad to run safsly and under adeguate
environimental control, Test costs of defining the procass are primarily visual
inspaction by the entaerprise, but the bullding of the parts and probsble scrap
and re-claaning for recovery would be added costs. There Is an allowance in
the projact for this.. The use of the relatively new machines by modification
for the replacement solvents Is a cost effactive solution.The valus of the
machine to ba replaced for thae cleaning of elactron gun parts Ig essentially
gorap value. It Is racommended, howevar, that the machine ba eveluated to

determine !f It can be modifiad for use as a ¢old cleaning hydrocerbon
machina,



13
implomentation Timeframe

The propased Implemantation timeframe iz foasible.

Recommendation

The project is sound, needed, and has a Isvel of unlt abatemant cost - about
£0.72{/Kgiyr {OQDS) that ls very good, and et $72.20/kgfyr (ODP} Is acceptable
for TCA. Approval as proposed Is recommendad, with ths proviso that the

safety, anvironmental, and potantial equipment rapatriation issues will be
addressed..

CLINTON NORRIS
9 JUNE 1894
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COUNTRY :

PROJECT TITLE:

SECTOR COVERED:
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PROJECT IMPACT:
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TOTAL COS5T:
PROPOSED MLF GRANT:

COST-BENEFIT RATIO OF
PHASEOUT :

COORDINATING NATIONAL
BODY :

IMPLEMENTING AGENCY:

CUBA

Demonstration of Altermatives to CFCs and
Pilot Phase of a CFC Recovery/Recycling
Programme in the Domestic and Commercial
Refrigeration Sector.

Refrigeration Sector / aAirconditioning

311 tons per vear (as per figures for
19%1).,

Reduction in CFC consumption by 10.2
tons/year.

i vears.
5 years.

508 230,000

U8 230,000

5.9 O838/kg

Cominion Nacional de Recursos Naturales de
Ambiente (COMARNA). '

UNDP

PROJECT SUMMARY :

The project is to the expogse and familiarize the Cuban Refrigeration/air
Conditioning Sector with varicus methodologies and technologies available
to reduce the use and to phase out CPCs through:

- workshop in good maintenance practices and overview and illustzration
of alternative technoldogies available -

- 3 hands-on demonstration activities in the refrigeration and

airconditioning sectors

- Phase 1 of a recovery/recycling programme

The workshop and demonstration activities would include practical
demonstration of equipment using alternatives to CFCa. A system for
monitoring the quantities of CFC recycled (with pericdic evaluation) is
planned to ensure the success of the recovery/recycling programme.,




PROJECT OF THE GOVERNMENT OF CUBA

DEMONSTRATICN OF ALTERNMATIVES TO CFCS AND PILOT PHASE OF A CO¥FC
- momx{mmm mom IN THE DOMESTIC AND COMMERCIAY,
REFRIGERATION SECTOR.

1. PROJECT OBJECTIVES.

The two objectives of the project are:

1. To provide technical aggigtance for the domestic and commercial
refrigeration services sector, by means of one national workshop

and three demonstration activities on the use of alternatives to
CFCs.

2. To initiate a National Programme of installation of equipment
for CFC recovery, recycling for the refrigeration services sector.

2. SECTOR BACRGROUNMD

Cuba’g Country Programme for the reduction of Ozone Depleting
Substances (0DS) was approved in July 1993. It stipulates that 93.4
% of ODS 18 in the refrigeration and airconditioning sector (i.e.
311 tons of CFCs per vear). The country programme included a list
of projects in the refrigeration sector which were reviewed during

a migsion by UNDP to Cuba in February 1994 and which forms part of
the present proeject.

Evolution in prices in the international market directly
affects consumption in the country. In accordance with the
provisions of the Copenhagen Amendment, CFC production will cease
by the end of 1995 in the developed countries, which will affect
itg availability. In view of the fact that Cuba has to import all
of its CFCg, and taking into account that the refrigeration dservice
gsector is the major consumer, the need hag- arisen to

- familiarize engineers and techniciansg in the sector with the
new technologies replacing CFC-eguipment.

- rationalize and economize the consumption of CFCs through a
comprehensive recovery/recycling plan.



It should alsco be noted that the national workshop will
utilize (among other materials) some of the existing training
documentation and materials developed in the region previously,
such as the ones prepared in a previous workshop in Venezuela in
1992 {(including a training videotape}. Furthermore, following UNEP
documents will be made available at the workshop:

- Manual for PTrainers, based on Regional Training Courses.
- Manual and Guidelines on Good Practices for Small and
Medium-Size ESyetemsg,

- Technical DPirectory on Recovery and Recycling Machines
In view of the fact that UNEP and UNIDO are also actively

involved in this sector, they will be asked to participate in one
of the workshops.

1, PROJECT JUSTIFICATION.

One of the highest priorities in the phaseout of the use of
CFC’s in the refrigeration sector is to improve maintenance
practices of technicians, repairing and servicing existing CFC-
ingtallations to avoid unnecessary logses and venting of CFC’g.

This project will digseminate thig type of information (see
activity 1).

The recovery/recycling project consgtitutes a first phase of a
National Programme which aims at phasing out CFC for the commercial
refrigeration sectors and will result in a phasecut of 10.2 tons of
CFCs per vear. To engure its success, the Government will introduce
a comprehensive monitoring system to check on a periodic basis how

much CFC's are being recycled by each of the recovery equipments
provided through this project. (Bee activity 5).

New refrigeration equipment to be purchased in the future will
be using refrigerants other than CFCs. It is therefore important to
diggeminate information on alternative technologies associated with
these new refrigerants., For the reagsons stated above, the proposed
demonstration and training activities for engineers and techniciansg
in the sector and installation of CFC recovery-recycling equipment
ig congidered a high priority for the country. During a recent
vigit by UNDP staff in Cuba, the need of thig kind of demongtration
activities was found to be most urgent to exposgse techniciang in the

geator with this kind of equipment for the very first time. (See
activities 2,3,4).



4. PROJECT ACTIVITIES AND PROJECT COSTS.

Activity 1: National Demonstration Workshop on Good Maintenenance
Practieas, Recavegggnegxgling Programmesg and on Rafrigeration Eqg-

uipment using altermatives to CFC for the Domestic and Commercial
Refrigeration Sectors.

To demonstrate altermnative technologies to a large number of engi-
neerg/technicians working in this gector. A National Demonstration
Wworkshop of three days will be held covering alterpative tech-
nologies wusing propane, isobutane, mix of propane/isobutane,
ammoniac, HFC-134a and H¥FC-15Z2a, good maintenance practices,
introduction of recovery/recycling programmes, etc. -

- Us$
4 International Consultante/Lecturers (see note) 20,000
Agency Participation {(UNEP, UNDP, UNIDO) {(travel/DSA only} 9,000
Loglistical Arrangemants for Workshop 6,000

fi buplication of Technical Llterature 1,000
Contingencles 4,000
Total w ~ 40,000 |

Note: One consultant will also assist the counterpart in project
preparation activities wherever needed.

Activity 2: Demonstration Activity for Refrigeration in the Tourist
Eector,

Replacement of CFC-baged cold storage rooms at two hotels of medium
capacity using HFC-134a technology. Hotel “"Kholy" with 136 rooms
bhas 7 cold rooms, one of which will be replaced, eliminating the
need of about 15 kg of CFC’s per year for servicing. The other
hotel "Hacienda Las Lagunag" will replace its only cold storage
room which will also eliminate about 15 kg of CFC’'g per vear for
gervicing. A one-day training workshop will be held at the hotels

to demonstrate the new technology to technicians working in this
~“geactor.

I Uss - ~
Purchasgsae of HPFC-134a Installations for Cold Storage Rooms 18,000
to be used in the twoe hotela for demonstration purposes
{incl. transport and installation}
Handg-on training workshop foir maintenance techniciang 5,600
§ Contingencies 1,000
Total 24,000




Activity 3: Demonstration Activity for Airconditioning in the
Public Health Sector.

Replacement of a CFC-based Airconditioning system in a pediatric
hogpital using HFC-134a technology. A one day training workshop
will be held at this hospital to demongtrate the new techmology to
technicians working in this sector. Consumption of about 100 kg per
yvear of CFC’g for servicing will be eliminated.

Us$
Purchage of one HFC-124a Alrconditioning System to be ugaed 22,000
in the hespital for demonstration purposes {incl transport
and installation} -
Handg~on training workshop for maintenance technicians 5,000
Contingencies 1,000
Total 28,009

Activity 4: Demonstration Activity for Refrigeration in the Com~
mercial Sector.

Replacement of a CFC-based Refrigeration System in a Supermarket
using NH, technology. A one day training workshop will be held at
this supermarket to demonstrate the new technology to technicians

working in thie sector. Consumption of about 70 kg per year of
CPC’as for servicing will be eliminated.

us$

—— —
F Purchasae of ope Ammoniac Copmercial Refrigeration System 20,000 P
to ba used in a supermarket for demonstration purposes
(in«)l trangport and installation) i
Handg-on training workshop for maintenance technlciaus ) 5,000 f
Contingencies 1,000
Total 26,000

Activity $: Recovering/Recycling Project

Creation of a HNational Recovery-Recycling Network, which will
select, train and monitor a first batch of workshops where the
recovery and/or recycling ecuipment will be utilized., Two 3-day
workshops will be held t¢ train the technicians. About 10 tons per

vaar of CFC’s will be eliminated through recovery/recycling. This
amount was estimated as follows.

fach mobile recovery unit will service about 16 refrigerators per
day with an average charge of 0.2 kg. Technicians might work in two

- S L]



shifte to obtain thisg number. It is estimated that out of the 16
units, about 13 will have CFCs which can be recycled. It should be

noted that the non-usable CFCg (3 out of the 13 above-mentioned
daily units).

It is also egtimated that for sach refrigeration unit that does
contain re-usable CFC’g, an average of 50% of the original charge
will remain at the time of recovery. The 30 recovery units will
therefore recover

30 X 13 X 0.2 X 0.5 = 39 kg per day

In a yvear of about 256 working days one comes to 10 tons of CFC’s
per year.

pgss

International Consultant (3 missions) {gee note) 18,000
30 moblile recovery systens 45,0400
& Recyoling Units with quality control of CFC ’ 24,000

& Large storage cylinders 2.500
30 Smxll storage cylinders 2,500
Logliatice for two 3-day workshops 16,040
Contingencien 10,000
Total 112,600

Note: Consultant will also assist counterparxt in project prepara-
tion activities.

4. EXPECTED PROJRCT RESULTE.

- Demonstration of alternative technelogies and training of
technicians in the refrigeration and airconditioning szector
will be accomplished.

- After a Z-year period, beginning with the installation of the
demongtration and recycling/recovery equipment, a reduction of
10.2 tons/vear of CFC is expected.




5. TIMETABLE

- The national workshop will take place three months after the
start of the project,

- The demonstration activities in the three gubsectors (tourism,
health and Commercial Refr.) will be implemented as soon as
the equipment has arrived and has been installed successfully.

- Installation of CFC recovery/recycling equipment is planned
for September 1594, after the operators have been selected and
trained, and the contractual termg for the operation of the
equipment have been defined.

6. COORDINATING NATIONAL BODY.

COMARNA will monitor the overall progress and implementation of all
activities. Variocus activities will be implemented through the
various ministries and instituntes directly involved.

7. PROJECT COSTS

All capital costs were spelled cut in paragraph 5 and their total
amount equals US$ 230,000, No significant recurrent cost or savings
are anticipated. For the Recycling activity (phase 1)} possaible
savings due to recycled CPCs will be less or egual to the increased
costs to introduce the recycling network for the very first time in
Cuba (i.e. training needs of technicians, increased labor,
installation of the monitoring system, etc).

a} Incremental Capital Cost 230,000 Uss
b) Project Economic Life Time 5 years

¢) Incremental Recurrent Cost nil

d) CFC Consumption 10.2 tons/yr
@} Capital Recovery Factor (5 vears) 0.2638
Unit abatement cost {(a * e + ¢} / & 6.0 USS/kg



PROJECT COVER SHEET

COUNTRY :

PROJECT TITLE:

ODS USE IN SECTOR:

CuUBA
Demonstration of Fire Extinguishing Methods uging

Alternative Agents

Halons Sector

3.6 tons per year (as per figures for 1991}).

N/A (Demonstration Project)

PROJECT DURATION: 1 year,
TOTAL COST: $Us 46,900
PROPOSED MLF GRANT: $U8 46,900
COORDINATING HATIOHAL

BODY: COMARNA

National Pire Protection Department, Ministry of
the Interior

UNDP

PROJECT SUMMARY :

Although the use of halogenated substances in fire extinguishing in Cuba
is small and properly monitored by the institution governing that
activity (Ministry of the Interior), the country has nevertheless
expressed the wish to phase out and restrict their uses, in view of the
fact that installations based on halons will always contain a potential
risk of emissions into the atmosphere. For this reason, it is necessary
to gradually introduce altermative fire extinguishing agents which could
raplace the halons~based swystems, and which would be acceptable from an
environmental point of wview. In this context, the Ministry of the
Interior, as the governing body for fire protection in the Republic of
cuba, together with other Cuban government institutions, and with the
cooperation of UNDP, has proposed to develop a demonstration programme of
alternative fire extinguishing methods. Alternative fire extinguishing
methods that will be demonstrated during this project include N,, C€O,,
water, water mist, etc. Therefore, appropriate systems that decrease the
negative effects to the ozone layer and at the same time allow

demonstration and training of technicians and responsible personnel in
the usge of those substances isg regquired.




PROJECT OF THE GOVERNMENT OF CUBA

DEMONSTRATION OF FIRE EXTINCUISHING METHODS USING ALTERNATIVE
AGENTS

A. Development problems to be addresgged through the proposed
project

Although the major responsibility for the reduction and future
elimination of the use 0f halons as extinguishing agents, as well
ag the ingtallation of extinguishing systems using alternative
gubstances that produce a gimilar effect during the extinguieghing
of a fire belongs to the National Fire Protection bepartment of the
Ministry of the Interior, those measures also have a direct effect
on other sgtate-administered organizations, private institutions,
and the people as a whole.

The Ministry of the Interior hag designed a strategy of “conducting
technical and economic feasibility studies for the development of
modifications to existing fire extinguishing equipment and
facilities using halons, through the use of alternative
extinguishing agents.* The project will be developed within this
Minigtry of the Interior, with the principal beneficiary being its
gubpidiary agency. the Nationmal Pire Protection Department.

B. Project dustification

The specific problem to be addressed through the execution of the
project is the substitution for and eventual elimination of halons
ag extinguishing agentg, through the use of alternative gubstances.

At the conclusion of this project, it is expected that the body
governing fice protection gcztivity inm the rcuriry will master the
specifics of each type of alternative fire protection system, in
such a way that it will be sgkilled and traimed in its respective
useg, with a wview to achleving the replacement or convexsion of
systems employing halogenated agents throughout the country.
Bmphasgis will also be put on halon banking systems.

Thisg project will represent the first step towards full replacement
of halons based systems throughout the country. The intended
beneficiaries will be state-adminigtered organizations and private
ingtitutions that use fire extinguishing systems, and more
particularly, technical specialists and personnel invclved with

fire protection, who would gain the necegsary expertige in the use
of thoge gysgtems.



¢. Immediate objectives and activities

1. Familiarization with the experience gained in other countriesg in
alternative fire extinguishing facilities.

1.1. A technical assessment mission to pecome familiar with
gimilar facilities as well as gaining experience with them,.

1.2. Designation of the technology to be selected for startup
of the demongtration and training facility in fire protection.

2. Plapning and installation a facility where demonstration
equipment will be installed to illustrate the use of altermative
fire fighting methods. At lesast two alternative methods will be

demonstrated through this demonstration eguipment : N, and waterx
mist.

2,1. Acquisition of demonstration equipment.
2.2. Subcontract for installation of demonstration equipment

3. Demonstration and training in fire extinguishing methods in the

facility and develop babits and practical skills necesgssary for the
use of those systems.

3.1. Demonstration workshops for technicians and specialists

3.2. Development of training methods for personnel involved
with the operation of those systems

D. ta

External inputs planned for the execution of the project amount to
Us$ 46,900 to be committed during 1594:

Ttems 18384 Total

Public dissemination 4,000.00 4.000.00
Technical Assessment Migsion 8,000.900 8,000.00
Bquipment and accessgories 30,000.00 30,000.00
Subcontract for Installation 2,%00.00 2,900.00
Contingency 2,000.00 2,000.00
FProject total:; 46,900.00 46,800.00

E. Review and submigpion of reports

Raview and submisgion ¢of reports on the results of tests will be
provided as requested by the financing agency, in this case UNDP.
The technical-economic evaluation may be conducted by all of the

parties involved in the project, in order to reach definite
conclusions on the objectives established.

- 3 «



PROJECT COVER SHEET

COUNTRY:

PROJECT TITLE:

SECTOR COVERED:

ODS USED IN SECTOR:
PROJECT IMPACT:
PROJECT DURATION:
PROJECT ECONOMIC LIFE:
TOTAL PROJECT COST:
PROPOSED MLF:

COST EFFECTIVENESS:

COORDINATING NATIONAL
BODY:

IMPLEMENTING AGENCY:

APPRAISAL DATE:

INDIA

BAKELITE HYLAM LIMITED
PHASEQUT OF CFCs IN THE MANUFACTURE OF
PHENOLIC FOAM AND FOAM PRODUCTS

Foamed Plastics

" 1577 T CEC (= ODP) 1991

Phaseout 583 T CFC-11 AND CFC-113
One year

10 years

Incremental Capital Cost USD 367,000
USD 367,000

USD 1.03/kg/yr

Ministry of Environment and Forestry (MOEF)

UNDP

December 1993/May 25, 1994



PROJECT SUMMARY

Bakelite Hylam Limited (BHL}, set up in 1948 and a pioneer in the field of
thermosets, started mahufactuse of decorative laminates and industrial laminates
in 195i. BHL set up resin making facilities in 196} and besides meeting the
captive requirements for laminates, has since been manufacturing phenolic resins
and unsaturated polyesters. BHL has a fully equipped, modern Research &
Developmant laboratory approved by the DST. As an inhouse R&D effort,
Bakelite  Hylam has developed phenolic foam  based on  speciality
phenol-formaldehyde resins, BHL has been marketing this product since 1988
in the form of continuous slabs, blocks and contoured pipe sections. The main
blowing agents used are CFC 11 and CFC 113. Approximately 30T of bilowing
agent was used in 1991-92 and the projected usage for 1993-94 js 58T. BHL
has planned to consume 72T CFC in the year 1994-95. Most of the products
manufactured find application in thermal insulation, false ceiling and process
pipe insulation. BHL also exports phenclic foam blocks to South East Asia

and some Middle-East countries and has 2 substantial plan to export large
volumes to these areas.

Phaseout of CFCs (ODS} is required as a country policy as well as to meet
the growing export market for CFC free products. HCFC 141 b and. n-Pentane
has been found to be a suitable substitute for phenolic foam formulations.
However, zhe‘ discontinugus block making machine and the continuous foam
boarders are not suitable for such a drop-in-substitute. An active programme
is already in hand to evaluste the long term effocts of such substitutes in

phenolic foam, which is showing a promising trend.

To achieve the phaseout of CFCs, replacement of blending, metering and
mixing systems along with proper explosion and fire protection devices would
necessarily have to be introduced. It is also expected that the incremental
costs for such substitute would be relevant because of the non-availability as
well as the current international market prices, specially 141 b. It is expected

that in due course of time, HCFC would also be replaced with the proper HFOS

-



substitute., Hence a one-time modification to the plant and .machinery suitable
for the manufacture of phenolic foam is a very relevamt proposition. However,
while considering the use of such substitutes {141b, n-pentane, etc.) one has
to be aware that the thermal conductivity would not be the same as that of
CFCs and till such time that an exact substitute is found, 2 higher thickness
may be necessary for the same insulation value, which the manufacturer may

have to absorb as an interim measure.

Therefore, a proposal is being put forward for consideration of a changeover

which would be an interim solution and for an eventual long rerm solution,

Prepared by: Bakelite Hylanm
Mr. Roy

Reviewed by: Bert Veenendaal
UNDP Foam Sector Expert
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PROJECT OF THE GOVERNMENT OF INDIA

BAKELITE HYLAM - ELIMINATION OF CFC II AND CFC 113 IN THE MANU-
FACTURE OF RIGID PHENOLIC FOAM AND FOAM PRODUCTS USED FOR
THERMAL INSULATION.

1.  PROJECT OBJECTIVES

e e e vl B U U B 11 T B

i} to phase out rhe use of CFCs in the production of rigid phenolic foam
for the insulation of buildings, cold storages, false ceiling and plant and
equipment

it} to participate in the National Objective which satisfies the Montreal

Protocol in the preservation of the environment

iii} through technology and plant upgradation to meet such requirement

2. SECTOR BACKGROUND

Indian foam industry consumed 1557 T CFCs in 1991 (Ref. India country
progcamme). CFC 11 was domin 1t substance followed by CFC 12 as shown
in table 1.

Table |
ODS Consumption in Foams (1991 : metric tons)
Category CFC 11 CFC 12 CFC 113

Polyurethane Foams (PUF)

Fiexible PUF B 150

Rigid PUF = 975

Refrigerator lnsulation 500

General Insulation 250

Thermoware 225

Integral Skin, RIM and Misc. 62
Phenolic Foams I5 15
Thermoplastic Foams 70 280

Total 1282 280 15




The sector experiences impressive growth based on :

o The current low polyurethane use per capita;
o The current and expecied growth in GNP;

o The substitution of the use of mine al fibres by rigid PUF in the insulation

of refrigerations;

o Substitution of fire prone insulating material with phenolic foam

Unconstrained demand would lead to an expected ODS use of about ten time
the current consumption in 2010,

The Ministry of Environment and Forestry {(MOEF) is leading the efforts in

the phaseocut of CFCs, in close cooperation with the consuming and supplying
industry.

Complete phaseout for {cams other than rigid PUF is targetted for the year
2000, rigid PUF are expected to be CFC-free from the year 2006. Phenolic
foam substitution can be implemented by 1995 if desired.

The sector accounts for about 230 enterprises. Aboutr 20% of these companies
are large or medium CFC users and have relatively sophisticated manufacturing
equipment. The remaining ones operate small scale units and are rtechnically
and chemically unsophisticated. The support of the chemical suppliers would
be crucial in reaching and educating this group.

3.  ENTERPRISE BACKGROUND

Bakelite Hylam Limited {BHL), which was established almost half a century
ago, has a wvery strong market presence backed up by a strong R&D and
technical support cell. Apart {rom being pioneers in the field of thermosets,

BHL has done pioneering work in developing and marketing phenolic foams with



low thermal conductivity and exceptional fire resistant properties. At present,
most of the insulation foam manufactured by BHL is based on CF(Cs. As BHL

has set on a trend in adopting forward technology, several alternative blowing
agents have been locked at and it is established by the company that n-Pentane
and 141 b could be used as substitute for CFC 11 and CFC 113 in the
manulacture of phenolic foams However, it has not so {ar been possible to
attain the same thermal resistance performance with such substitutes. The
company envisages to cross production of 1000 T of phenolic foam by 1995,
BHL has plans to double its production capacity of phenolic foam in future.

4. PROJECT DESCRIPTION

Under the project, Bakelite Hylam Limited will phase out the use of CFCs
in the production of rigid phenolic foam and foam products. At present, for
the phaseout programme 141 b and n-Pentane would only be considered. [t
is envisaged that HCFC/Pentane to HPC change over would not need much
modification of the hardware.

This project would require the replacement of the wet end of the laminator
which is not suitable for the change over. Zaco (PTI) bv, one of .the world
leaders in the manufacture of continvous laminators, have designed and supplied
the plant and machinery., On the basis of detailed discussion with them, the
following conclusion has been arrived at for the necessary change over to n-

Pentane/HCFC 141 b keeping the safety {actors fully in mind.

5. TECHNOLOGY

L e e - 2 At o

3.1 OVERVIEW : ' .

The appropriate technology for a drop-in-substitute though not known, our in-
house developmental work during the last three years has shown a distinct
feasibility of HCFC (141 b) and n-Pentane being used for such a purpose. The
long term effects of thermal conductivity drift and higher conductivity value
stilf is a matter of concern. It may be necessary that a special purpose

surfactant would have to be developed to counteract such problems. Initially,



therefore, it may be necessary to absorb some of the cost involved in offering
higher thicknesses so as to achieve the same thermal resistance.

5.2  SELECTION

BHL has selected the use of n-Pentane and 141 b as the blowing agent to
participate in this programme which would include use of higher molecular weight
higher viscosity resol system.

5.3 REQUIRED MODIFICATION

Because of the higher viscosity and pre-blending requiring inflammable blowing
agents, it would be necessary to replace the entire wet end of the plant and
machinery and also to incorporate adeguate safety measures against fire and
exptosion hazard. This would include replacement and incorporaton of the
following plant and machinery as discussed in detail with Zaco (PTI) bv, The
Netherlands, the original suppliers of our foam plant. A guotation {Annexure il}
has also been obtined from them along with a P & | diagram for such a change
over.

The change over that needs to be carried out in the BHL foam boarder would
be :

a. Metering Skid

b. Mixing head with hydromcior 12 KW

¢. Hydraulic unif 15 KW

d. Set of Hoses and piping

e. Pentane detection panel + 6 sensors for the oven B .
f. Metering pane! with close loop system A

g. Operator panel

h. Pentane bulk tank and ex-bulk equipment

[
-

Engineering service
j»  Local scope of work
k. Cabling, erection



1. Extractor system laydown
m. Piping

n. Supervision, travel of foreign technicians, packing, transportation, etc.

USD 367,000
6. PROQIECT COST SUMMARY

6.1 SUMMARY OF PROJECT COSTS

The total project incremental cost of $373,400 is calculated as the capital cost. The capital costs include
all the modifications as per paragraph 5.3 and Annex Il, and comes to USD 367,000. No incremental

recurrent cost is claimed. The analysis and estimation of incremental recurrent costs is presented in
Annex L.

6.2 UNIT ABATEMENT COSTS

a) Incremental Capital Cost USD 367,000
b) Capital Recovery Factor (10 yrs) (.16275
<) Incremental Recurrent Cost e
d} CFC (ODS) Redyction/Y 58,000 kg
Unit Abatement Cost = (afb)+ o)id = 1.03 USD/kg/yr

7. FINANCING PLAN

The company requests the financing of the project incremental capital cost of USD 367,000,



8§ PROJECT IMPLEMENTATION

e 48 B o om0 B 4 Bl e i g o

8.1 MANAGEMENT

It is proposed that the company will enforce the changes and UNDP-QOPS will
oversee this project. This project is significant for future projects in India
under the Montreal Fund as it will function as a "beacon” project. An intensive

observation and supervision by an agency with experience in similar projects
shall be called for.
8.2 PROCUREMENT

it is proposed that UNDP's office for project services {OPS) will arrange the

project procurements. OPS would cooperate with local UNDP office and MOQEF,
and receive technical assistance from UNDP-URNS.

8.3 SCHEDULE

TASK TIME FOR COMPLETION
. QU Q2 Q3 Q4 L Q6

1.  Preparation

MLF Approval X
Preiurement Preparation ) XX
Vendor Selection X

2. Instaliation

Asrival, Customs X

Machine Madifications - X X
3. Start-up

Machine start-up %

Trials, training XX

Cectification




9. REQUIRED REGULATORY ACTION

The project requires no regulatory action.

i0. PROJECT IMPACT

This project will eliminate the use of at least ?8« tons of CFC 11 in the first
year of implementation. Market growth indicates that “this may increase by
i0% annually in subsequent years. BHL's past performance dictated by ‘concept'
selling considerations of phenolic foam, cannot be a factor to determine future
volumes and BHL is all set for accelerated volume growth, the concept having

been established. The project employs cémmercia!ly and environmentally
acceptable technology.



ANNEX 1

INCREMENTAL RECURRENT COST

ASSUMPTIONS:
. CFC-11/113 mixture price: USD 2,500
. Pentane price: USD 1,560/

. 1 part CFC replaced by 0.7 part pentane

. Density increase to maintain insuinétion praperties; 5-19 %

. Annaal production: 1,000 ¢

s  Materials cost based on CFCs USD 1.58/kg
BEFORE: 583tCFCs @ 8 2,500 USD 145,000
AFTER: 40 t Pentane @ $ 1,500 USD 60,000

Density Increase; 5-10%
at cost @ $ 1,580 USD 79,000 - 158,000

Incremental Recurrent Cost/Benefits USD 6,000 (benefit) - 73,000 (Cost)

Because of the uncertainty of the final density, the incremental cost analysis is ambiguous and no
incrmental cost is therefore claimed.



ANNEXURE 1

Price breakdown of modifications pakelite laminator (22-11-19923)

Description of equipment/works

e A WU A P b e m sn T e T e e b R Sam e e e

Napmarant amed Foie T amsl T Pd gy v el

Paperstand for 3 rolls (bottom-paper)
Fife unit top-paper

Fife unit bottom-paper

Laydowntable {baseframe 9 mtr}
Heating sections (hot water + vaguum)
Sideguidance laydown (Sellink syst}
Movable traverse bridge + flushtray
Traverse beam with heavy Hepco rail
Nipunit with vacuum plate{as Sellink)
Vacuumfan for nip unit

Flexible cabletrajy fci laydown system
Factory assembly of laydown equipment
Metering skid, 50 kg {acce flowscheme)
Mixinghead with hydromotor 12 Ku
Hydraulic unit 15 Kw

Set of hoses + piping {(skid -> head}
Pentane detection panel + 6 sensors

Meterina panel with closed loop syst.
Maun Ssa apilusait

Traverapanel with servomotor drive
Operator panel with Sony nip resad-out
Temp.controliers for heating sections
Switchhoxes for paperstands

Pentane bulktank + Eex bulk equipment
6 mtr.insular_.d _wnveyor with hatch
Pactorytest of traverse pvatem

Engineering

Total valuve of imp. goods (ex facory)

LOCAT works and suppllesiby Bakeliuei

FEZ LD o T oo e ko T s

Dismanteling of
Dismanteling

Gf
of

existing
existing

meteringunit
lavydowntable

Dismanteling

bl ol el Lo SRR CF B AY ¥ )

exieting anerstands

L LT AV ¥] ML Kadng MV,

Erection part A
Erection part B
Erection part ¢

(4 weeks local men)
(2 weeks local men)
{1 week local men)

Cabling part A (incl. matertials}
Cabling part B (incl. macerials)
Cabling part ¢ {incl. materials)

PRICES
Part A Part B Part C
cost for f[add.modif. {optional
modif. of |[for updatejextra‘s
plant to {machine as
PENTANE Sellink
[ - < F <F + 2N
39,750, =
15.315,=
14.400,.=
29.625%,= -
- 34.500,= =
3.750,=
20.250, =
18.750,=
90,000,
4 5060""
4.500,=
18.000, =
112.500,=
15.000,=
30.000,=
7.500,=
57.000,=
95.500, =
£ .58,
68.000,=
4.900,.=
?,5ﬁ9‘= *
7580, =
90.000,=
26.000,=
5.250,=
12.000, <
20.000,= .
T.500,= =
428.700,= {338.340,= |129.750,=
Eowrwpaong [fotr oo ers lamesaom o o
4.000,=
6.000,=
2.000,= ] 2.000.=
€ 4 Ui
10.90040,=
5.0040,=
2.500,=
30.000, =
£.000, e
) 3.000,=




carn (pti) bV 1£L HNo. 31 220% 3669 24,11,983 10:21 P.04

- ANNEXURE I '?

rulnk WUWARD QU DUppLies Dy DUXe1)1Te)
{continued)

Extraction system metering/laydown
Rercuting piping (blenders -»> #8kid)
Pentane piping  {bulktank -> skid)
Pentane tankembedding, filling-point,
protection-pipes and fence with doors
hot air flow trough curing section
Hotwaterunit for heatingsections

N2 battery with 2-step press.reducer
Modification of laydown enclosure

Supervision {(ZACO)
Mechanical eng. 4 weeks
Electrical eng. 4 weeks
¢ return tickets

. part A
part A

2 Heeks
2 Heesks

Mechanical eng.
3lecirical eng.
2 raturn tinkatra

part B
part A

1 week
1 week

Mechanical eng.
Electrical eng.
4 return tickets

part ¢
part ¢

“Ho

Local cost ZACO supervisors

{hotel and expenses,paid by Bakelite)
P S o T s S T R T W N R WL AT T D T MO S T o e i

Part A { 2 men )

Part B ( 2 men }

Paxt ¢ { 2 men )

Packing of electrical panels (crates)

Part A
vart B
" wart €

{ 1 container 20 ft }
{ 1 container 40 £t )
{ 1 container 40 ft )

30.0G00.
15.000,
10.000,

noro

22.000,

L

Yy

7.000,

A

25.0G0,
25.000,
12.000,

onon

6.000,=

4.000.,=

10,0uv0, =

7.500,=

12.500,=
12,500, =

© MAna

3.000,=

800,=

15.000,~

4.000,= 1

S O
o
oo
ooH

- moow

1.500,=

15.000,=

Total coat DFL

649.900, =

416.640,=

176.250.=

Dfl 6498900 = 367,175 USD

@1 UsD =

1.77 DF)

it M0 & DAY 1 4N TAR

-

[PV R g )
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TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal
UNDP Foam Sector

DATE: June 11, 1994

COUNTRY OF ORIGIN:

PROJECT TITLE: -

{SUB)SECTOR:

CP RELATIONSHIP:

TECHNOLOGY :

ENVIRONMENTAL IMPACT:

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATIONS :

INDIA Z;j

Bakelyte Hylam Limited Phagseout of
CFCs in the manufacture of phenolic
foam and products

Foamed Plastics

Included in the Country Programme

The choice n~-pentane as replacement
technology is supported. HCFC-141b
seems not necessary as pentane
could be implemented directly and
is more cost effective. The
company seems to realize this as
the operating cost are based on
pentane

Pentane is highly flammable and
should be handled accordingly. The
project addresses this. Pentane
also is photochemically active and
its status under Indian regulations
should be checked

There are no UAC (unit abatement
cost) standards available for
Phencolic Foams. Compared with
other insulation foams the cost
seens normal {(about 1.50-2.50
US$/kg/y seems standard)

Adequate

The project is recommended



PROJECT COVER SHEET

COUNTRY = India

PROJEBCT TITLER: U~FOAM PRIVATE LTD phaseout of CFC use
in the manufacture of polyurethane foams

S8BCTOR COVERED: Poamed plastics

ODE8 USBE IN SECTOR: 1,577 tonnes CPCs {(=ODP) in 1991

PROJECT IMPACT: Phaseout 35 tomnes/year of CFPC-11

{base 1993)

PROJECT DURATION: One year

PROJECT BCONOMIC LIFE: 10 years

TOTAL PROJECT COS8T: USD 395,000 Incremental Capital Cost
UsD 13,500 Incremental Recurrent Cost

PROPOBED MLF GRANT: UBD 408,500

COST EFFECTIVENESS: USS$ 1.95/kg/y

COORDIKATING Ministry of Environment and Forests

NATIONAL BODY: {(KOEYP)

IMPLEMENTING AGENCY: UNDP

APPRAISAL DATE May 24, 1994

W A e

PROJECT BUMMARY

Under this project U~-FOAM will phaseout the use of CFCs in its
production of flexible and rigid PUF through a combination of
methylene chloride, water blown technologies and HCFCs. The
project will require upgrading of existing ventilation systems,
replacenent of a low pressure foaming unit by and acquisition of
some ancillary equipment. Higher production costs for rigid PUF .
are partly offset by savings through the use of methylene chloride
in the slabstock process. The use of HCPCs constitutes an interim
solution and the company intends to replace these by HFCs as soon

as such technology is economically viable. The upgraded equipment
is already suited for such a use.

PROJECT PREPARATION AND TECHNICAL ABSEESSMENT

The proiect was preapred by Mr. Bert Veenendaal with the assistance
of naticonal foam sector consultants. The project has been reviewed
and approved with modifications by Dr. Mike Jeffs together with an
explanation how these comments are addressed.



PROJECT OF THE GOVERNMENT OF INDIA

U-FOAM PRIVATE LTD ELIMINATION OF CFC~-12 IN THE
MANUFACTURE OF¥ POLYURETHANE FOAMS.

1. PROJECT OBJRECTIVE

The objective of this project is teo (i} phaseocut the use of
CFCs in the production of rigid and flexible PU foams; (ii) to
assure safe workplace conditions in the use of uethylene chloride
as a CFC-replacemant technology.

2. BECTOR BACKGROURD

The Indian foam industry consumed in 1991 1577 tons CFCs
{ref.: 1India Country Programme). CFC~11 was the dominant

substance, followed by CFC-12. More detailed information is
provided in Table-1:

Table-1
ODB Conmsumption in Poams (199%1; metric tons)

Category CFC-11 CFC~12 CFC~113

Polyurethane Foams (PUF)

¥lexible PUF 150
Rigid PUF 975
Refrigerator Insulation 500
General Insulation 250
Tharmoware 225
Integral S8kin, RIM and Misc. 62
Phenolic Foams is 15
Thermoplastic Foams 70 280 -
Total 1,282 280 is

The sector experiences impressive growth, based on:

o The current low polyurethane use per capita;
o The current and expected growth in GNP;
o The substitution of the use of mineral fibers by rigid

PUF in the insulation of refrigerators.



Unconstrained demand would lead to an expected ODS use of
about ten times the current consumption in 2010.

The Ministry of Environment and Forest (MOEF) is leading the
efforts in the phaseout of CFCs, in close cooperation with the
consuming and supplying industry.

Complete phaseout for foams other than rigid PUF ia targeted

for the year 2000. Rigid PUF are expected to be CFC-~free from the
year 2006.

The sector accounts for about 230 enterprises. About 20% of
these companies are large or medium sized and have relatively
sophisticated manufacturing egquipment. The remaining ones operate
small scale units and are technically and chemically
unsophisticated. The support of the chemical suppliers will be
c¢rucial in reaching and educating this group.

3. ENTERPRISE BACKGRCURD

U~-FOAM was founded in 1960 as one of the first Indian
enterprises invelved in the production of polyurethanes. The
enterprise manufactures:

Application Equipment
Flexible Blabstock PUF UBT 65 Hennecke HP Machine
Plexible Molded PUP HK 270 Hennecke HP Machine
Rigid PUF Panels Low Pressure Units
Rigid and Flexible PUF Bunstock semi-Automatic Batch Mixer
Rigid PIR and PUR Spray Foams H-11 Gusmer LP Machine

H-250 Hennecke LP Machine

The company currently empleys 140 in locations at Hyderabad.
Main markets are furniture, bhedding, automotive and miscellansous
insulation applications.

4. PROJECT DEBCRIPTION

U~-FOAM utilized in 1993 about 35 tons CFCs in the manpufacture
of flexible PUF (slabstock, molded and bunstock), rigid PUF
{panels, spray) and PIRF (sprayl. The company has on its own
already phased out a considerable larger amount through replacement
by methylene chloride, but is facing some process and industrial

hygienic burdens that keep at this moment it from further
replacement.



tUnder this project U-FOAM will phaseout the remaining use in
its various processes as follows:

o Blabstock: methylene chloride; softening additives;
o Molded: water based high resilience foam systems;
o Block molded: methylene chloride; HCFC-~22;

o Panels: HCFC-22;

o Spray foam: HCFCw22.

To achieve this in a safe way without undue impairment of
processing and product guality it is necessary to

Improve the ventilation systems;
Add a metering unit;

Replace the low pressure panel unit;
Add a blending unit;

Add a chiller and a meold heater.

GCOoO000

In addition, process and safety training on the use of
methylene chloride will be needed. This is to be provided by an
external process specialist.

The use of methylene chloride will ultimately provide some
cost savings, that will offset a part of the higher production
coats for high resilience and HCFC-22 foams.

The company is aware that the use of HCFCs constitute an
interim solution and is prepared to follow-up with permanent
replacement when feasible. The eguipment will be capable to that
purpose at nc or minimal additional investment.

8 TECHNOLOGY

5.1 OVERVIEW

There are numerocus technolegies to replace the use of CFCs in
flexible foams by non ODS or low ODS options. We refer to
publications by UNEP and decumentatior available through UNDP for
summaries of these technologies. Methylene chloride is one of the
nost cost effective technologies and in general applied where
process, industrial hygienic and regulatory conditions allow.

Rrutes to replace CFCs in the production of rigid PUF (R~PUF)
and polyisocyanurate foams (PIRF) include:

o CFC-11 » partial water/HCFC~141b > 7
o CFC~-11 > partial water; HCFC-22 > HFC-134a, 152a
e CFC-11 > {ecyclo)l pentane

Iin addition, compounds such as Methyliene Chloride, HCFC 123,
and water blown technologies have been suggested, but these are
immature in technology, limited available or limited applicable.



The first solution--alse called the "liguid" solution~-
employs technology closely related to the existing one. The final
step in this process is not yet decided. One potential solution is
HPC~356, but full water blown foam with improved skin formation
remains an option, specifically in "lesser demanding®™ systems.

The second one~-also called the Ygas'™ solution-~utilizes a
gaseous mixture of physical blowing agents, requires high pressure
equipment, and process adjustments. The final step in this process
is seen as the introduction of (gasecus) HFC’s.

(Cyclo~)Pentane technology has recently been commercially
introduced on several occasions, but its flammable character
requires safety conditions and limits its use.

5.2 SELECTION

The enterprize intends to phaseocout CFCs in the slabstock
production by completing any feasible replacement by methylene

¢hloride and the use of an scftening additive where methylene
chloride fails in performance.

It has selected the use of 100% water-blown high resilience

polyel systems as replacement technology in the flexible melding
systems.

In the rigid foam production reduced CFC followed by residual
phaseout through the use of an HCFC is preferred. HCFC-22 is the

blowing agent of choice, but HCFC~-141b may also be considered in
initial trials to provide comparative data.

5.3 REQUIRED HODIFICATIONS

In all area‘’s where methylene chloride and isocyanate are
processed adequate process containment and ventilation will have to
be installed to assure safe workpiace conditions. Regular check~ups
should be performed to assure continued compliance.

The slabstock line will need an additional metering stream for
the use of a softening agent.

- Because of higher viscosities and low hoiling point of the
HCFC-22, high pressure manufacturing equipment is required. 1In
addition, existing high pressure egquipment has to be checked on
proper pump ratio’s and modified in case of fixed ratio’s or
insufficient range. Auxiliary blending equipment will be needed as

future polyol systems may be delivered without pre~blended blowing
agents.

The complexity of the product range of U-FOAM will require
careful adjustment of formulations. This will be done with the
help of an external process specialist, who will also provide the
necessary safety training & perform an industrial hygienic survey.

5



6. PROJECT COBTS

6.1 SUMMARY OF PROJECT COBTS

The total project incremental cost of USD 595,000 was
calculated as the incremental capital costs plus the net
incremental recurrent costs for four years discounted at 10%.

6.2 CAPITAL COBYSE

The following capital costs are expected related to this project:

o Upgrading of ventilation and

encapsulation SyYstemS.ccrrcracnrsacecsnnansUSD 40,000
o Additive moetering system...ccuvucaccrsaess . UBD 5,000
o Chiller for existing HP equipment...........US8D 10,000
o Mold OVeNswasvosnvesssasscassnsosnervenssanes s USD 40,000
o PremMiRer.ccucssvesnsasrsasssnssscnnsssnvessaUBD 75,000
o HP foaming unit £or panelsS...cc.cccoveseaessU8D 150,000
o Modification of a fixed gear HP unit........U8D 10,000
o Monitoring unit for ambient air quality.....USD 5,000
o Trials, training, IH SUIVeY..eusersasreans--U8D 25,000
o Contingency and rounding..cceevvesscesesea-.USD 35,000

TOTAL INCREMENTAL CAPITAL COBTB.cssseveseesUED 395,000
Annex~A provides more detailed information.

6.2 OPERATING COBTH

The company expects recurrent incremental costs based on
higher prices for polyol and HCFC-22 as well as from formulation
changes. These costs are expected to amount to USD 316,000 over
the four years following implementation (1995 thru 1998). |Net
present value of these costs at 10% discount amounts to:

USD 13,500

Annex~-B provides more detailed information.
S§.4 URIT ABATEMENT COBTE

a) Incremental Capital Cos8tS....ccvvenscnnnnssasns.USD 395,000

-} Capital Recovery Factor...ceceuusessnvsannsonnsnnnsn .16275
c) Incremental Recurrent Costs {(1993) .. .uvenvnnnsa UsD 4,000
d} CFC ccngumptian (lggaj E 2 I I B L IR N R B B B BRI B I I N R B -kg 35' 000

WIT Z&Bh'l’m Q(}STE {(&(h} + c)fﬂ}..gq-c-..yusn,’kg/y 1'95




7. PINANCING FLAN

The company regquests reimbursement of US§ 328,500 representing
all eligible incremental costs.

8 PROJEBOT IMPLEMRENTATION

8.1 SCHEDULE

TIME FOR COMPLETION
TABK

0r | 02 | 03 | 04 | 05 | Q6

1. Preparation

MLF Approval X
Procurement preparation XX
vendor selection b4

2. Installaticon

Arrival, Custons b4

Machine Modifications x| x
3. start-up,

Machine S8tart-up 4

Trials, Training XX

Certification b4

8.2 MANAGEMENT

IDBI {(Industrial Develcopment Bank of India) will oversee the
administrative and operational aspects of this project. UNDP’s

foam sector experts will provide technical advice and technical
monitoring of the project.

8.3 PROCUREMENT

Local procurement will be supervised by IBDI followint UNDP
rules.

9. REQUIRED REGULATORY ACTION

The project requires no requlatory action.



10. PROJECT IMPACT

This project will eliminate the use of at least 35 tonnes of
CFC-11 in the first year of implementation.

11. ANNEXESB
Annex-A: Detailed Capital costs

Annex-B: Calculation of recurrent incremental costs
Annex-C: Technical Review

IND/UFOARMOG4 -
$4-06-08



ANNEX-A

INCREMENTAL CAPITAL COBYTS
U-FOAM PROJECT

The following explanations can be offered to the budget as
proposed in the project document:

VENTILATION UPGRADE

Experience values from other projects (Indonesia, C¢China,
Egypt)} are used to establish the value of USD 40,000. It includes
the encapsulation of a slabstock unit and a bunstock unit as well
as improved ventilation in two production area’s. The figure is
relatively low compared with other projects because of plant layout
and existing systems that need only upgrading and not replacement.

NEW EQUIPMENT

Price inguiries are made by phone at several manufacturers.
prices received are also compared with other projects (Sunpra,
India; MISR Foam, Egypt and Mobica, Egypt).

TRAINIRG, TRIALS, IH-SURVEY
The following trials are needed:

o S8labstock -~ external consultant:
7 days @ 500.........3,500

DBA,TAweeeeacaeeeaal, 000

Travel.. . .icouvecea5,000,......08D 8,500
Chemicals for Trials.....20,000

foam valjue......{(10,000}......USD 10,000
Chemicals for trials......2,500

feoam value.......{1,500)......U8D 1,000
Chemicals for trials..... 5,000.......USD §&,000

{no rest value) B -
One day @ 500....vccsecncasnsecnceeesUSD 500

& Bunstock

o Panels

i

o IM-survey

Tewh}:ﬁ’npntlnl-aD«ﬁOOQntoﬁoutultolht-nonq&uou.t-cuwﬂtongsn 25,&90

s e "
A S . i

{Survey to be done by external consultant)



ANNEX~-B
INCREMENTAL RECURRENT COSTS
U~FOAM PROJECT

The following incremental recurrent costs would occur if U-FORM had
converted in 1993:

SLABSTOCK/FLEXIBLE BUNSTOCK

old 10,000kg CFC-11 @ 3.50...USD (35,000)

New 10,000kg MC @-1.00...05D 10,000..........USD (25,000}
PANELS/SPRAY/RIGID BUNSTOCK

0lda 77,000kg System @ 3.56....USD (274,000)
Naw 77,000kg System @ 3.94,...USD 303,000...cc04+:+.U8D 29,000

TOTAL XINCREMENTAL RECURRENT COBTB....v.csewesas.U8D 4,000

Assuming a 10% discount rate and four years of operation, this
amounts to a net present value of:

Ush 13,500

e

i0



TECHNICAL REVIEW

U-FORN

RCOFR

The proiect is concerned with the replacement of CFC 11 in the
manufacture of a range of flexible and rigid polyurethane foams.

- RECOMMENDATION

The project is supported subject to clarification / rectification
of the items below,

AND UAC NIFO TON

Generally adequate. No equipment gquotations are included. Price

enquiries by phone and comparisons with otkher projects are not
sufficient,

TECHNICAL BOUNDNESS

The choices of replacement technologles are generally sound. The
use of methylene chloride and water blowing are the norms for
slabstock and moulded foams respectively, For the rigid foams,
the use of HCFC 22 for panels should be suitable since the steel
facings will provida adequate projection against the high rate
of thermal conductivity ageing for this blowing agent. For spray

foams the foam thicknese can be adjusted for the reduced aged
insulation valua,

The use of HCFC 22 for block moulded flexible foams is not
supported - on the hasis that HCFCs should not be used in a non
insulating or non integral skin foams for safety applications,
The project should be examined in this 1light. (Reviewer’s
understanding is that bunstock in this context is flexible -
- Annex B is confusing in this reapect.)

E88Q B NC

Hone

ENVIRONMENTAL ISSUES

Use of HCFCs should be limited to insulation foamsz or integral
gkin foams as noted above. HCFC 22 is recognised as an interim
solution and ites replacement by a 2zero ODP blowing agent should
be implemented as soon ag practicable.



Thse

Appe
ghou

Y E

safety issues associated with the use of methylene chlorida
ar to be adequately addressed, The implementing agency
1d satisfy iteelf that the modifications and training are

fully implemented.

co T s

Unit Abatement Cost is reasonable.
QTHER

None

GMFJ/Kd/15/9/93

Comments are éédresseﬁ ag follows:

1.

2.

Implementation will e subject to international bidding,
following UNDP rates. This satisfies the reviewer.

HCFC~22 is not intended for flexible foam. Rather MC will be
used in this case.

Reviewer's understanding of the block foam process is
incorrect. It produces flexible as well as rigid foams from
different dispensers.



PROJECT COVER SHEET

COUNTRY : India

PROJECT TITLE: Strategy and Action Programme for the
Elimination of CFCs in the Manufacture
of Foams

SECTOR COVERED: Foamed plastics

ODS USE IN SECTOR: 1,577 tonnes CFCs (= ODP) in 1891

PROJECT IMPACT: Preparation of a detailed action and

monitoring plan to eliminate the use of
CFCs in foams (all categories). The
action plan is a condition for an
orderly, cost-effective 0ODS phaseocut

FROPOSED BUDGET: us$ 270,000

EXECUTING AGENCY: Ministry of Environment and Forests
{MOEF)

IMPLEMENTING AGENCY: UNDP

PROJECT SUMMARY

MOEF is the coordinating national body for the implementation
of the ODS phaseout programme in India. To effectively and
efficiently implement such a task, it will be necessary to develop
detailed, sector specific strategies that will address information,
motivation identification, technology selection, etec.

This project is to formulate such a strategy as well as
davelop and implemant a related action plan for the foam sector,
the third largest OD8 consuming sector in India with 15% of the
teotal consumption.

The strategy will build on preliminary work that was done as
part of the CP preparation. The work plan will include an industry
survey, workshops for awareness creation and technology transfer,
and needs/requirements analysis for chemicals and equipment for ODS
phasecut projects to guide the local supply industry in suitable
capacity build-up.



PROJECT OF THE GOVERRMENT OF INDIA

STRATEGY AND ACTION FPROGEAMME FOR THE ELIMINATION
OF CFCS IN THE MARUFACTURE OF FQAMS

1. PROJECT OBJECTIVE

The objectives of this project are: {1} to collect information
needed to prepare for a complete phaseout of the use of CFCs in
foamed plastics in Indian industry: (2} to prepare an ODS phassout
strategy; and (3) to prepare and implement a detailed action plan
for the specified ODS phaseout.

2, SECTOR BACKGROUND

The Indian foam industry consumed, in 1981, 1,577 tonnes of CFCs.
CFC-11 was the dominant substance, followed by CFC-12. More
detailed information is provided in Annex-1.

The sector experiences impressive growth, based on:

o The current low polyurethane use per capita;

o The current and expected growth in GNP;

o The substitution of the use of mineral fibers by rigid
PUF in the insulation of refrigerators.

Unconstrained demand would lead to an expected ODS use of about ten
times the current consumption in 2010.

The Ministry of Environment and Forests (MOEF) is leading the
efforts in the phaseout of CFCs, in close cooperation with the
consuning and supplying industries.

The sector has arocund 230 active enterprises. About 20% of these
companies are large or medium sized and have relatively
sophisticated manufacturing equipment. The remaining 80% operate
small scale units and are  technically and chemically
unsophisticated. An overriding challenge will be to identify these
companies and to develop an ODS transition management planning
based on acceptable and affordable technology.

3. PROJECT DESCRIFPTION

During the preparation of the Indian Country Programme ({(CP)}, a
sectoral group for the foam sector, consisting of representatives
of Government and Industry, prepared a draft report addressing
strategic considerations concerning ODS phaseout in the Indian foam
indugtry (Annex—-A). This report served as a key resource for the
preparation of the CP.



Although this report lacks the depth to serve as a sector strategy

and detailed action plan, it provides a useful preparatory stepping
stone.

Under this project the Government of India intends, in close
cooperation with the industry, to complete the formulation of such

a strategy and action plan and tc take all actions needed to
initiate its implementation.

To prepare such a strategy it is necessary to:

O Identify all individual ODS users

o Analyze and categorize the users based on process, size
and products

o Select technologies that ate suited technically and
economically

s Achieve commitment from ugers, trade associations and
Government Agencies

Key elements of the strategy will be:

o Awareness dissemination

o Building of skills, knowledge and capacity

o Desgcription of the specific task of the executors of the
strategy and expression of their commitment

(o} A detailed phaseout plan addressing management, timeframe
and anticipated cost

o A concept on how to deal with foam enterprises in the
small scale (including tiny) and informal sector

o Implementation monitoring

There are several related activities necessary for the preparation
and the initiation of the implementation of this strategy:

o An industry survey to provide the necessary data on use,
production program, current equipment etc. Such a survey
should be c¢losely coordinated with the one that was
already approved for the entire small (including tiny)
and informal sector (IND/SEV/11/TAS/11; UNDP implementing
agency) to aveoid overlapping activities

o Evaluation of technologies and strategies specifically
suited for small scale ODS users in the foam industry.
A proposal for such an evaluation program is currently in
preparation at UNDP after investment proposals in other
countries showed that applying the same technologies on

the small users is economically and technically not
feasible

3



o Early phaseout/demonstration projects. Some companies
are in need of an accelerated program to cope with
existing customer demands (export, automotive industry)
or to prepare for future demands (polyol suppliers and
blenders) . The need to prepare a strategy should not
interfere with the immediate formulation and
implementation of such projects and the Indian Government
specifically states its intention to promote and support
such projects. At the same time such projects
demonstrate to the industry the viability of ODS phaseout
under the MLF programme. Experience from other countries
{Malaysia, Egypt) have shown the need as well as the
success of such an approach,

o Training/information sessions. Enterprises have to be
informed on technologies, how to prepare investment
projects etc, Experience in other countries,

specifically Indonesia’, have shown the merit of such an
approach in an early phase.

Not all these elements will be financed from this project. Early
phaseout/demonstration projects will be prepared and financed
through the standard process for the financing of investment
projects under the Multilateral ¥Fund (MLF) of the Montreal
Protocol.

The development of technologies for the small scale industry will
be proposed through a general project.

Monitoring is part of the institutional strengthening process.
This prodject will provide the funds for the remaining activities

and provide for the necessary coordination of the individual
actions.

b A workshop in Indonesia followed by plant wisits generated more than

Usy 5,000,000 in projects and provided useful information and industrial commitment
for the entire projects. Similar experience comes from China where the World Bank
is currently implementing & series of three workshops followed by project
formulation, the goal of five projects per workshopa is exceeded by more than 100%
Government commitment to expedite the projects from such workshops in a fast oace
is crucial and the Indian Governments iz expresszing through the submission of this
project such a commitment,



4. PROJECT COSTS

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

ACTIVITY BUDGET
¢ Industry survey UsS$ 45,000
o Preparation and implementation of
three (3) workshops 205,000
o Preparation of a strategy/action plan 20,000
TOTAL UsS$ 270,000

Supperting documentation is provided in Annex-2.

5. FINANCING PLAN

Recipient requests a grant for the full amount as budgeted.

6. IMPLEMENTATION

MOEF, with assistance from UNDP, will oversee the
implementation of this project. Communication and concurrence with
other implementing agencies is important and will be integrated in
the process of implementation. It is expected that the project can
lead to a proposed applicatiocn-specific action plan within nine
months after approwval.

It should be pointed out that this project should not delay
the submittal of selected early ODS phaseout projects in the foam
sector. Many facilities have already provided sufficient
information to warrant such submittal,



7. PROJECT IMPACT

This project will have no direct impact on the use of CFCs.
It will, however, allow the formulation of an application and
technology specific phaseout strategy and action plan for the
Indian Foam Sector, and so will indirectly contribute to the
phaseout annually of around 1,600 tonnes of CFCs (base 1981). It
also may have a significant cost mitigation effect, as it allows
identification of the most relevant and applicable technologies and
consequent economic phaseout costs for individual facilities,
including the option of consolidation in an effort to avoid
unnecessary excess capacity. Finally, it will allow the Government
as well as implementing agencies to adequately monitor the actual
ODS phaseout progress in this sector.

8. ANNEXES

Annex—1: Detailed outline of propesed activities and
related coests

Annex—2: Report on the "FOAMS" Group for the Country
Programme on National Strategy of Phasing out Ozone
Depleting Substances

.. \FOAMSTRA. 003
26 June 1994



ANNEX-1
INDIA FORAM UMBRELILA PROJECT

DETAILED OUTLINE OF ACTIVITIES

INDUSTRY SURVEY

PURPOSE : o To identify individual ODS users in the Indian
foam sector;

o To obtain critical information on equipment,
chemicals and applications.

PROCEDURE : o Establishment of a task force;

el Interviews with the supply industry;

o Coordination with the organizers of the amall
scale industry survey (to avoid double work):

o Distribution of questionnaires;

o Conduction of verification wvisits;

o Preparation of report.

BUDGET : o National Experts ... $ 20,000

(fees, travel, expenses)

o International Experts Ces 10,000
(fees, travel, expenses)

[ Task Force organizational .... 10,000
axpenses, meeting costs, etc.

o Administrative costs ‘e 5,000
(mailings, reports, etc.)
TOTAYL, COST OF SDRVEY. .. ....,... Uss$ 45,000



TECHNICAL/INSTRUCTIONAL SESSIONS

PURPOSE :

PROCEDURE :

BUDGET:

To create awareness within the foam industry
on ozcne layer depletion, the Montreal
Protocel and the MLF;

To inform companies and entities on project
eligibility, application procedures for funds,
project cycle and other information related to
the preparation of ODP phaseout investment
projects;

To inform potential recipients on available
ODS phaseout technologies in the foams sector.
Identification of three suitable locations;

Identification of workshop participants (from
survey information);

Identification of lecturers/presenters;
Preparation of agenda, handouts etec.
Conduct the workshops.

National Experts ... $ 25,000
{fees, travel, expenses)

International Experts - 40,000
{(fees, travel, expenses)

Workshop participants expenses ... 125,000
{fees, travel, expensas)

Organizational arrangements, . 10,000
location and facilities rental

Mailings, telephone and fax e 5,000
charges, miscellaneous

TOTAL COST OF WORKSHOPS ... $205,000



ANNEX 2

REPORT OF THE FOAMS GROUP FOR THE INDIA COUNTRY PROGRAMME
ON THE MATIOMNAL STRATEGY OF PHASING OUT
OZONE DEPLETING SUBSTANCES
(17~-18 June 19%3, New Delhi)

Second Draft
(16 July 1933)

The Ozone Group on ‘Foams®, as constituted by the Ozone Cell of the

Ministry of Eanviroament & Forests Govt. of India ( Ref.4{1)/1/92-C.1 of 3xrd June,
1993) met at Dalhi on 16th, 17th & 18th of June and have pleasure in gubmitting
the Draft Raport of the Group for the Country Programme.

3.

4.

6.

7.

8.

19.
11.
1z.
13,
14.
15.

16,

companies were present.

The following membars werse present:
Mr. M. Sarangapani {Convenor), Chairman, Polyrethane Council of India

Mr. R. Sethuraman, Managing Director and Mr. B.K. Sethuraman, Technical
Manager, U B Petroproducts Ltd., Madran

Mr. K. Satysnarayans Rao, Manalil Petrochemicals Ltd., Madras
Mr, Mukesh Bhuta, Expanded Incorporation, Bombay
Repregentative of Shivathene Linopack Ltd., Parwancce (HP)

Mxr, A.C, Fadamges repregsented by Mr K. Umnikrishoan, OMD, Eagle Plask (P)
Ltd., Rombay.

Mr. $. Gulati, Punjab Scootarsg, Nabba (Punijab)

Managing Dirsctor - raepresented by Mxr.C.S5. Chirumulay,
Recovery Pvt. Ltd., Mulshi, Disgtt. Pune

Sunpra Energy &
W¥.K. Jaln, Managing Diraector, Gujarat Fluorochemicala, MNew Delhi

. Rajdesp Anand and Mr. Rabindexr Kaul, Nominees of SRP Limited, New Delhi
. Y. Khambata, Godrej GEC, Bombay

My

Mr

Mr. L.,C. Gupta, Voltas Ltd., Bombay

Hr. M.N. Hawal and Mr. Sandeep Bhatia, Navin Flourine Industries, Bombay
Mr

. Proganto Pal and Mr. Girish Sethi, TERI
Dr. Indrani Chandragekharan, MoEF

Mr.HBert Veanandaszal, UNDE Consultant

However, there ware some absentees and alternate members of some of the
The Groups deliberations were frultful and extenszive

information was geanerated. The Groups Report was presented by Myr. Sarangapani.

the Convenor on the 18th afternoon and was ably assisted by the Consultant, Mr.
Veenendaal.



I wish to express my grateful thaonks to Mr. Charles B. Catenach, Congultant
of World Bank and Mr. Clinton J. Norris, UNDP Consultant for thelr particlpation.

I am alpo indebted to the HMinistry's representative Dr.(Ms.} Indrani
Chandrasekharan and the TERI personnel for thelr participation.
Tha Agenda befora the Group Meeting was:
1. Opening Remarks by Convencr
2. Raviaw of portlons related vo Foams in
-~ National Task Force Report
- Sub-Committes Report
3. QDS Consumption in ‘*PFoams’ Sector in 1591 and eplit of this consusption in

sub-sectors:
~ Rlexible moulded
- Rigid pU (Refrigeration insulation, General insulation, Thermoware,
Integral skin)
Phenolic foam
Polyoclefinic foam
Polystyrene foam
Miscallaneous

%

4. Projections as per (3} abovae upto 2010

5. Role of Polyocl manufacturers

6. Tata on major endusers

7. Identification of alternative blowing agent sub-sectoxwise
8. Formulation of country strategy for OIS phaseout

8. 0DS phaseout achedule for “‘Foams™ sector

1. Policy issues governing imports, duty/tax exemptions and any incentives
required for changeover to alternative blowing agents

11. Other regulatory measuraes required

12, Broad identification of projects for (DS phaseout reguiring fuﬁdiug from
Multilateral Pund

i3. 0DsS phageocut financial and incremental costs
14. Preparation of “Sectoral Group Draft Report’

15. Prosantation of ‘Draft Report on 18th June, 1993 after lunch at 1400 hours
to Inter-Ministerial Committes

The group met again on 17th July 1953 during the lst CP Workshop from 16-18
July 1983 at Rew Delhi to review the sectoral group report in the presence of the
UNDP Comsultant, Mr. Bert Veenandasl., The following members were present:

X. Mr. ¥.B8srangpani., Convenor

2. Mr, C.Vaghani, Milton Plagtics Ltd.,

3. Mz K Satyanarayana Rao, Manali Petrochemicals Lid,

4. Mr. Muthukrishnan, U B Petroproducts Lid.

5. ¥r. Sandeep Bhatia, Navin Plourine Industries

6. Mr.8 & Ghatage and Mr.C £ Chirmulay. Sunpra Bnergy and Recovery Pvt. Ltd.
7. Brig 8§ U Day, Bagle Flask Industries Ltd.

8. Mr. Girish Sethi, Tata Energy Research Imstitute



SECTORAL GROUP ON *FORMS»
« SECOND DRAFT REPORT -
JOLY 16, 1893

1. INTRODUCTION

This draft report of the sectoral group on ®"Foams" for the
preparation of the Indian Country Program for the Phaseout of Ozone
depleting Substances under the Montreal Protocol £o0llcws the
cutline of the "China Country Program" (China CP, Pg 2)

FPollowing thig format will therefore facllitate the subseguent
merger of the individual sector reports.

The original gectoral structure, classified foams used for
insulation of domestic refrigerators in the gector “Refrigeration
and Air conditioning®. Statistics and ODS phasecut technologies do
not quite follow this classification, and it was decided to deal
with these foams in the "Foams® sectoral group,. Data and iasues
related to these foams were also integrated with the "RACY group.

ODS SITUATION IN FORMS

The ODS consuming Foamed Plastics industry in India consists
of:

Polyuerethane Foams (PUF)

Extruded Polyolefinic Foams (EPE/EPP)
Extruded Polysatyrene Foams (EPS)
Phenclic Foams

There are other foamed plastice that uvuse no 0DS, such as:

Polyvinyl Choride Foams.
Expanded Polystyrene Foams

00

The majoxrity of the ODSs used in the foam industry are CFCs.
There 1s also a small and relatively poor documented use of MCF in
mould releage agents and adhesgives. Conaumption data on these
substances are included in other statistics (solvents).

Table 1 shows the Foam Sector’s consumption data on CFCs in

1991. Main applications for the different plastics are shown in
Table 2



Table 1: 0DS Consumption in Poamws {(1991; MT)

Category CFC-11 | CPC~-12 CPC-
113
Polyurethane Foams (PUF)
Flexible PUF
Slabstock
Mounlded Agw - -
150 - - l
Rigid PUF |
Refrigeration
Insulation 5G0 - -
General TYosulation 250 - -
Thermoware 225 - -
Integral skin and RIM 20 - -
15 - 15
Phenolic foams |
70 280 -
Extruded Polyolefinic
Foamsg -~ w ¥ -
Extruded Polystyrene 7 - -
Foamg
Miscellaneous
TOTAL 1282 280 15
g - s R o

It is reported that CFC-11 is largely replaced by methylene
chloxide In this category. However, pockets of CF( uge remain,

etk It is reported that the EPS industry has replaced the use of
CFCs by hydrocarbons. This matter will be verified.



Table 2: Applications for Foamed Plastics

Category Application
Flexible PUF

Slabstock Mattregses, Furniture,
Moulded Padding

Automotive, Furniture

Rigid PUF

Refrigerator _
Ingulation Domestic Refrigeration and
General Freezers
Insulation Cold storage, Bollers,
Thermoware Bullding

Thermo-Bottles, Casseroles
Integral Skio and RIM

Furnitore, Automotives i
FPhenolic Foam
Building, ¥iscellaneous,
Thermoplastic Foams Industry
i Polyolefinic
Foam

Polystyrene Foam | Packaging

_ Fast Food, Packaging
Miascellaneous

Building, Shoe Industry

2.2 PFORECASTING OF UNCONSTRAINED ODS DEMAND TO YEAR 2010

The plastic industry in India did not grow at the rate at
which it grew in the rest of S8E Asia. India’s per caplita use of,
for instance, polyurethanes is onme of the lowest in the world: leas
than 50g/vy, compared to 100 g/y in Indonesia and 120 g/y in China.
The relative low current use as well the expacted growth in GNP--
nearly twice the rate of the established economles in Western
Europe and the USA--1is the base for a forecast of above average
growth rates for the foamed plasticse sector. It isg expected that in

this sector the domestic refrigeration will even outpexform other
categories.

Annual growth rates for Domestic Refrigeration are forecasted
to be 15% from 19983 thru 2010 and then to follow GNP growth. For
ather CPC-11 feoams, growth rates of 12% are expected from 1393 thrg
19%6, 9.5% from 19%7 thru 2005 and 8% from 2008 thru 2010.

b The growth rate projections originate from gub-commitiees of the
“Tagk Force on National Strategy for Phasing Out of Ozone Daplating Substances®
(Hovember 1391}, Independent projections from polyol manufacturers are similar.

The growth rate projection for refrigeration foams originates from the sectoral
group on RAC.



Annexure 1 showg the different forecasts in ODS consumption for the
sector growth rates taken.

2.3 INDUSTRIAL STRUCTURE

There are about 225 ODS consuming enterprises Iin India that
manufacture foamed plastice. Nearly 15% of these companles are
large or medium sized and bhave comparatively sophigticated
manufacturing eguipment. The remaining oneg operate small scale
units and are technically and chemically unsophisticated. Table 3

provides Iinformation on npumbers ond size of enterprisssg per
category.

Strategic chemicals for the industry in view £ CPC phaseout
are CFCs/HCFCs, Polyocls and Isocyanates.

There are currently four (4) manufacturers of CFC-11 and -12
in India and these companies have adeguate capacitlies for current
and future uncongtrained demand. From the HCFCs that are considered
in the foam industry as interim replacement, i.e. HCPC-22, HCFC-
123, HCFC-141b and HCFC-142b, only HCFC-22 418 currently
domestically produced, The CFC supply industry will need guidance
as to what substances will be needed and what volume predictions
can be made in conjunction with regulatory assurances of permitted

uge for at least 20 vyears before local production of other
substances can be conaldered.

Imports of CFCs/ECFCs are low and only through system blends.

‘Polyolg are supplied by four (4) domestlc manufacturers, from
which three {3) have ties with foreign companies. There is
significant import of polyols as well as of system blends. There is
currently no indigenous production of isocyanates, based on the
relatively small market. This may well change in the near future.
Importa of isocyanates are gubiect to significant import duties.

This ig a barrier for the use the use of water/isocyanate as an
economically viable CFC substitute.

All other raw materials, additives, catalysts, etc. are also
inmported and ~rubiject to substantial duties.




Table 3: Industrial Structure of the Foam Industry

Category Number of CQmpanie
MED/Large | # Tmtal

Flexible PUF
Slahstock 10 65
Moulded 8 32

General Insulation 10 64
Thermoware g 43

IS and RIM PUFR 3 5

Phenolic FPoanms 1 1

Extruded Polyolefine 2
Foamsg 1
Extruded Polystyrene
Foams

Migcellaneous 4

Rigid PUP Refrigerator 3 8
Iusuiation

TOTAL 47 23

Thermoplastic Foam
{

o ke
v— s

2.4 INSTITUTIONAL FRAMEWORK

The Polyurethane Council of India and Trade Associations
representing polystyrene and polyolefine foams are functioning as
apex bodies looking after the interests of their respective
members. The Councill is intimately lnvolved in the preparation of

the Country Program, and future involvemant in the program
implementation is foreseen.

This information dim to obtained f£from  Polystyrene Trade
Assoclation {TERI).

. Neada input from Polyol manufacturera (UB).



2.5 INDUSTRIAL AND INSTITUTIONAL RESPONSE

Several categories of the industry have already responded to
the need of gubstitution of ODSs on a rather individual basgig:

® The flexible slabstock industry has CFCs already
substantially replaced, mainly be methylene chloride.
This has, however, created in many cases health hazards

through high exposure levels to this sgubstance, and
corrective action is necessary.

L Major automative seat moulders have taken positive steps
towards a change to CFC-free gystems

o Polyol manufacturers and system suppliers have already
experimented with the preparation of low CFC and non-CFC
systems.

@ Several rigid fcam manufacturerg have tried low CPC and

BCF(C-141 b systems,

® Most EPS and several EPE/EPP manufacturers have changed
from CFC-12 to hydrocarbons (butane or LPG).

The government has supported thoge actions by the granting of
an *ECOMARK®". Products which are CPFC free c¢an be granted this
label. This program is implemented by BIS.

3. ODS PHASEQUT IMPLEMENTATION

3.1 ODS SUSBTITUTES

A flood of CFC replacement technologies have been proposed
recently for the manufacture of foamed plastica. The Indian foam
industry will base selection from these technologies on the
following standards of acceptance:

acceptable performance
proven technoclogy
commercially available
acceptable processing
sufficient asafety
environmentally acceptable
econcmically wviable

000000

Given these criteria, preference will be given to technologies

that are based on indigenous production to be employed in these
technologies.

Not all replacement technologies meet thege ceriteria,
especially the environmental acceptability. These technologles,
however may provide, sometimes an important interim funciion, and
allow the industry to search for better solutions, while in the
mean time, progressing with CFC phase-out, in particular the case



with technologies that employ HCFCs.

The more sophisticated companies are well aware of the whole
array of available subatitutes, and it ip expected that these
companies will selact thelr own preferencea. Small companies will
nead substantial support in the selection process. Thisg can be done

through demonstyation projects, workshops, study tours and special
documentation-~

Table 4 shows the techoolegles pexr category that the Industry
believes to be currently the best available alternative. The
current supply situation in India ls specifically taken into
conslderation, and has led to preferencea that are sometimes
different from internationally usuval preferences. It should also be

pointed ocut that in individual contexts, different technologles,
other than described may be justified.

Table 4: Preferred Phaseout Technologies for the
Foam Industry

Category Preferred Acceptable Alternatives
Technology
Flexible PUF .
Slabstock Methylene Alterpative Mfg Techn. |
Moulded chloride Methylene Chloride f
CFC~-free BR
Systems
Rigid pPUF
Refrigerator Low CFC/EFCC-22 HCFC-22/142b,
Cyclopentana, HCFC-
134a, HCFC-141b
Gnl Low CFC/GCFC-22 HCFC-123, HCFC-l14lb
Insulation Ccoz2 HCPC~22, HOPO-123
Thermoware
IS and RIM PUF BCFRCs, Methylene Chloride
n atmospheric
gases l
Fhenolic Poams Pentane Other Hydrocarbons
{like isobutane)
Thermoplastic
Foams
EPE/EPP Foamg | Hydrocarbons HCRFC-22
EPS Foams Hydrocarbong HCFC-22, CO,

' The UNEP Technical Options Committee prepares every two yvears an
updated assessment of replagement technologies in foama. UNDP has in addition
prepared several documents that provide an overview of replacemant technologies
particularly from a standpoint of application in developing countriaes.



3.2 INDUSTRY ACTIOCN

The Ozone group oo *Foama" hag developed a phased action plan
that will lead to complete phase-ocut of the Ozone Depleting

Subantances.

The

action plan, prioritized

implementation dates i1s shown in Table - §

and targeted for

Table 5: Proposed Industry Action on CPFC Phame Out
Ell, INITIAL PROJECTS 139§~9?:m]
1.1 ‘Beacon’ projects for plants
representing all foam
ﬂ categories
\1.2 Early phaseout program for
( selected, especially export
oriented facilities
1.3 Intxyoduction of BEST
MANAGEMENT PRACTICES to
secure minimized material
{CFCs) losses
1.4 Residual CFC phasge-cut in the
flexible PUF slabstock
industry
1.5 Elimination ¢f the use of
CFC's in the mapufacturing of f
Phenolic Foams
2. INVESTMENT PROJECTS 1995-58
(First Batch)
2.1 Phase-out of CFC's in
flexible PUF moulded plants
2.2 Phase-out of the use of CF('s
in the manufacturing of
EPE/EPS foams
3. INVESTMENT PROJECTS 1897~
l (Second Batch) 2000
3.1 Phage-cout of the use of CFC's
x in the manufacturing of rigid
B.U. Foamg {Low 'K’ - factor
dependency)
3.2 Reduction ©f the ume of CPRC's
in the manufacturing of rigid
P.U. Foamg (High K¢ - factor
dependency)




4. INVESTMENT PROJECTS 2000~ l
(Third Batch) 2002 i

4.1 Elimination of the use of
CFC’s in the manufacturing of
integral skin apd R.I.M.
foams

£
4.2 Elimination of the use of r
CFC's in the manufacturing of
H Microcellular and
Miscellaneous Foams

4

5. RIGID FOAME Final CPC’'s 1559~
Phagse-out Implementation 2004
{includes refrigerator foams)

ﬂ 6. RESIDUAL Phase-out Program 2004-
2006

Successful implementation of the strategy will require actions
from raw materials suppliers and Trade Associations. These actions
should guarantee suitable avalilability of replacement chemicals at
acceptable prices, evaluation capacities and training facilities
for the 0ODS consuming Feoam Industxy and Institutional support for
the phase-out programs, promotional programs etc. Table 6 describes
the required industry and institutional actlions.

A small group of foam industry representatives to attend the
SPY (Soclety of Plastic Industry, USA} in Vancouver £rom October
10-13, 1953 wiil be necessary to keep pace with the changeover in
the technoclogy in the foam sector.



Table 6: ODS Phaseout in the Foam Industry:
Supporting Actions by Supplier Industry and Trade Associations

1. SUPPLIER INDUSTRY

1.1 CFC/HCFC manufacturers

- availability of HCFC-22 at reasonable price
- availlability of HCFC-141b

1.2 Polyol Manufacturers

- Participation in awareness programmes and
project

identification
- Polyol and systems for the different new
developments
- evaluation capacity for new technologies

- training facilities and demonstration
1.3 facilities

Other Suppliers as needed

2. Trade Associations and Naticnal Small Scale
Indugtries Corporation (NSIC)

2.1 Polyurethane Council
- Support for Awareness Program H
- Support for Multifacet Projects

- Implementation of a Labelling Policy

2.2 NSIC

~ To reach out tc the small users
- Support fox awareness programmes

3.3 GOVERNMENT ACTION

Government action will be needed to develop product standards,
and for the institution and implementation of awareness programs.
Government action should be preferably supportive and not
restrictive. However, in the later phase of the program some
restriction on the use of CFCs may be needed to enforce compliance
with the Montreal Protocol. Table 7 describes Government actions

that industry would like to see implemented in support of the
industry program.



Table 7: Govexrnment Action to Support CFC Reduction
in the Foam Tadustry

1. Implementation of Applicable Standards by BIS in congu tation
with the Industry.

2. Impilementation of Awareness Programs through audio wisual
programs and seminars for the smaller consumers.

3. Incentive Programs like tax rellef for new chemicals (HFCs,
HCFCs, idisocyanates and additives) and for CFC-free end
productse {import duty, excise taxes, etc.)

4. Tax c¢redits for investment in new CFC-free and related
equipment.
5. Tax exemption from import duty on capital equipment.

6. Tax Exemption for Multilateral Fund (MLF¥) Grants.

7. Encouragement of tha indigenous production of chemical
compounds needed in CPC-free gystems such as isocyanates,
HCFCs, HFCs and additives at reasonable cost levels.

8. Discourage setting up any new production facilities which
involvers uge of (CFC'B after 1597.

9. Promotion of conservation through reclaiming, recovery and
reuse.

10. Discourage use of CFCes for non-eggential usesg after 1997.

3.4 ODS PHASE-OUT SCHEDULE AND COSTS

Table 5 shows the time gchedule for the individual actions to
achieve full phage-out of the use of ODS in the feoam industry.
Baged on tuis schedule , the forecasts cof unconstrained growth, the
phasgeout schedule graphs illustrating the compliance with Montreal
Protocol stipulations are prepared (graph 1)

Table 8 shows the costs involved (1293 cost base) in the CFC
phasge-out in the manufacturers of foams. Thege costs include higher
prices for raw materials, equipment modifications and replacements,
training awareness programs and other institutional support needed
to support the goal. There are several joint ventures with foreign
companies ip the plastic industry. It is egtimated that the
exclusion of the cost related to the interest of these companies
will reduce the egtimated $62 million to about $55 milliocn.



Table 8: (CPC PHASEQUT COSTS-FPOAMS
{Bage: 1993; US$ 000’s)

CATEGORY IRCREMENTAL COST

INVESTMENT OPERATION TOTAL

Flexible PUF

Siabstock 1,300 1,300

¥Moulded 5,000 5,000 10,000
Rigid PUF

Refrigerators 18,000 10,000 28,000

Gnl Insulation 3,080 5,000 8,080

Thermoware 4,760 4,500 6,260
ISF, RIM Poams 600 390 1,500
Phenolic Foaws 250 - 250
EPS/EPE 1,000 - 1,000
Miscellaneous 540 - 500
Polyol Mfg. 3,500 3,500
TCOTAL 34,890 25,4090 80,390

4. OPTIONS FOR ACCELERATION

Sector phase-out plan is designed in such a way that an
acceleration of the phage-out for developing countries as allowed
uusa. che Montreal Protocol from 201¢ to 2006 can be met. {graph 2)

Further acceleration is feasible for non~appliance foams. The
lack of mature technology for Refrigeration foams that allows
complete phase-out inhbibits any prediction to 8 feasible
accelerated program f£or phase-out in this category.
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Egtimated Unconstrained Demand of
CrCci1l, CrC-12 and CFC-113 (MT)

Year | Refrigeratic | Other CrRC-113 Total
n Insulation | CFC- ;
(CrC-11) 11 ops | opp | ODP | ODS
Foams

1991 500 782 15 16 1577 1578
1592 575 821 18 19 1749 17468
1993 5§61 920 21 22 1911 | 13393
1934 760 1030 24 26 2275 | 2277
1995 874 1153 29 31 28600 | 2602
1986 1006 1292 34 38 2972 2974
1987 1157 1418 s 42 3315 3318
1998 1330 1549 46 50 1701 | 3704
1899 1529 16%6 54 58 4133 4137
2000 1759 1857 64 65 4618 | 4623
2001 2022 2034 75 81 5164 5169
2002 2326 2227 88 90 5777 5783
2003 ¢ 2675 2439 104 | 111 | 6466 6473
2004 076 2670 115 | 123 | 7235 TZ243
2005 3537 2924 127 | 136 | 8099 8108
2006 4068 i 3158 140 | 150 | 8938 | 9008
2007 4678 3411 151 | 162 | 1000 | 10013
2008 5380 3683 163 | 175 3 11142
2009 6187 3978 177 | 189 | 1113 | 12410
2010 7116 4296 191 ] 204 0 13836

1238

7
1382
: 2
— wmwm

Growth rates taken:

Refrigeration Insulation = 15%

Other foams: CFC-11: 1991-1%92 = 5%, 1992-19396 = 12%, 1996-2005 = 9.5%, 2005-2010 = 8%

Other foams: CFC-12: 1991-1996 = 18%, 1996-2005 = 10%, 2005-2010 = 8%

Other foams: CFC-113: 1981-2003 = 17.5%, 2002-2005 = 10.5%, 2005-2010 = 8%
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PROJECT COVER SHEET

COUNTRY INDIA

PROJECT TITLE DEMONSTRATION & EVALUATION OF ALTERNA-
TIVE TECHNOLOGY FOR HALON FIRE PROTEC-
TION SYSTEM AND TECHNICAL ASSISTANCE
FOR SECTORAL STRATEGY FOR ODS PHASE
OuT. |

SECTOR COVERED HALON SECTOR (FIRE FIGHTING)

0DS CONSUMPTION 3,650 MT. ODP. (FOR HALON 1211 AND 1301)-

OF ODP FACTOR 1991

PROJECT DURATION THREE YEARS-OCTOBER '94 TO SEPT. '97

PROJECT IMPACT

TOTAL PROJECT COST
FUND BORN BY INDIA
TOTAL MULTILATERAL
FUND REQUIRED

IMPLEMENTING
AGENCY

NATIONAL EXECUTING AGENCY :

NATIONAL IMPLEMENTING
AGENCY

NO DIRECTIMPACT BUT RELEVANT FOR PHASE
OUT THREE HUNDRED ODS TONS PER YEAR
INITIALLY AND SMOOTH & GRADUAL HALON
PRODUCTION PHASE OUT BY EARLIEST.

451,000 USD
46,000 USD

4 05,000 USD

UNDP

DEFENCE INSTITUTE OF FIRE RESEARCH

MINISTRY OF ENVIRONMENT AND FOREST, .
OZONE CELL.
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1. PROJECT SUMMARY

To achieve gsai%s set out in India's halon phase out plan described in the country
programme, the ‘ollowing activities are required in order to adopt and absorb altemative
technologies for fire protection identified by Halon Technical Option Commitiee of UNEP and
adopted in many countries for halon replacement. It is essential to get prototype of each
altematives to evaluate and demenstrate their performance against typical application in India.
it is also important to get lechnical assistance from intemational experts to utilize the altemates
in best possible ways under various application situations. Preparation of sectoral strategy to
phase out QDS (Halon sector) will be the part of this project. This activity Is planned to be under
taken at Defence Institute of Fire Research, Delhl. The following systems will be required for
the project.

(i} Fastresponse sprinkler system.

{i) Water mistffog system both low pressure and high pressure.

(i) Inert gas such as Inergin system or Nitrogen, Argon system.

(iv} Dry chemical powder system,

{v) Incabinet and sub fioor CO, system.

{vi) Fine Powder particle-Aerosol type systems {(Combustion generated Aerosols)
(vii) Technical Assistance and preparation of sectoral strategy for ODS Phase out.

To install these systems, exisling facilities will be modified as necessary together with the
introduction of measures to ensure system oplimisation quality control.
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2. SECTOR BACKGROUND

Dus to rapid Industdalisation, the need fornew fire protaction systems are increasing. India
is late starterin halon use and till racently was lotally dependant on Importation, even now halon
1301 is being Imported.

To become self sufficient for its critical uses, there was & programme for Halon 1301
produgtion Indigenousty, howavet, till recently no Halon-1301 production has succeeded in
India. Consequencs to Montreal Protocol dacisions of Nav. 1892 to stop production of Hatons
in developed countries, India will not be able to !mpoﬁ halons to cover its needs. i Is therefore
considered that to meet the chalienge, altematives 1o halon are introduced expeditiously. it is
envisaged that dependence on haion will be reduced expeditiously and market forces will bring
down excessive halon proguction and consumption. 't will also aliow !ndla to produce orimport
the new altemative systems. From & limited survey carried out, It Is observed that some of the

large usar having over 100 metric tons Halon 1301 are looking for approved & astablished
altematives.

India’s Halon consumption during 1991 is 750 MT ODS, which is 550 MT of halon 1211 ang
200MT of 1301, itis seen that Halon 1301 istotally useé infixedfire protection while halon 1211
Is also usedin some application as fixed installation gm!ch may account about 100 MT, The total
QOP far two halons will be 3,650 MT taking ODP valde as 3 and 10 respectively. India produces
about50 MT halon 1211 peryear {M/s Navin Fluadne Ladustres). India does not produce Halon
1301 In absence of sultable substitute and altemative In Indla and depleting foreign supplies,
tire/explosion risks are expected to rise. There are m'raguiation and regutatory authority in the
country for Halon use. Ministry of Home, office of the Fire Adviser extends advises to Civi
Ministrles, departments and public sector. Fire Adviser, Ministry of Detence, plays advisary role
In Defence Sector. In general, each department, industry, private or govemment has its owe,
codes of practices for fire prevention and fire tighting, guided by above authoritles, Generg!

- Insurance coy, Tari{ Advisroy Committee and Bureau of Indlan Standard. There are Fire

Research Laboratories and Fire Equipment, Material Test and Evaluation Centres but not so
advanced as in developed countdes, In Indla Ozone Cell under Ministry of Environment and
Forest Is responsible for-0zone depleting substances phase out. indla's country programme
has since been approved and this project isincludea {6 be undertaken In order to meet the goals
setoutfor ODS phase out. Therefora this project is corsistent with India’s Country Programme.

.‘
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3. PROJECT DESCRIPTION

mpmted “Fh&sa altemazwes have recently been deveioped In advanced countrles and are
being recommended for various application in place of Halon fire protection systems. Indla does
not produce any of these aiternative systems at present for which financial assistance is asked.
it is also pointed out that these altemative systems are application specific and in developed
countries they are also country specific. United Nation's Environment programme, Halon
Technical option commiltee has aiso recommended these altemative systems as specific
appiication oriented.The main aim is to evaluate six numbers of altemnatives to halon local
applicaiton and total flooding fixed fire extinguishing system. These altemative systems are
required for testing in typical fire situation under Indian conditions. The various altematives are
also required for effective pedormance & demonstration to users in different Halon using sub
sectors. This will hielp In eary dissemination of infonmation, deveioping confidence and fasten
the process of halon phase out without compromising fire safety. This project will cover the
following altemative systems and technical assistance:—

{i) Fas! response sprinkier system

(ii} Water mist/log system, high and fow pressuré.

{iy  inert gas such as inergen system or nitrogen argon system (Argonite).

{iv)  Drychemical powder system.

(v}  In cabinet and sub floor CO, system

(vi}  Fine powder particle-Aerosol type system. {Combustion generated aerosols)
(vil)  Technical assistance and preparation of sectoral strategy for ODS phase oul

Above systems when installed will be tested, evaluated and demonstrated to defence and
civil sector users and fire equipment manufactures, consultants, regulatory authorities and
standardisation bodies. Some of the typical areas planned where simulated system will be
demonstrated are control rooms of power plants, chemicalpetro-chemical/oil industries,

computer room (EDP centre), generator rooms, flammable liquid storage/pumping station.

engine and machinary rooms, Telephone exchange, Alrcraft flight line etc.

The project will be carried outat Defence Institute of Fire Research. This Institute Is the main
research and test/evaluation taboratory for fire extinguishing system and has emassed
considerable experience in this field over the years. Defence Institute of Fire Research, though
is a Defence laboratory Is the main Fire Technology dévelopment, evaluation, testing and
training Institute in India. In India, the requirement of Fire equipments systems and extinguishant
are met through privale sector Industries. There is no Govl. Factory either in delence or civil
sectormanufacturing fire protection items. it was therefore feltin the past that a national centre/
facility be made available for evaluation of fire protection equipment and system to meet the
needs of country. Today Defence Institute of Fire Research to a great extent acts as consultant

"
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to many civil, and private seclor companies. institute is main taboratory for development of
codes and standards on Fire equipment for Bureau of indian standard and meets its needs for
testing & certificatioin. During 1992-93 alone, more than 100 consultancy work were done by
the Institute for oil, power, petrochemical, and private fire equipment companies. Other
asscciates of the Institute are Loss Prevention Association of india, Steel and Fertiliser,
Thermal & Nuclear Power Plants, The institute is one of the main training institute Imparting
training to defence personel and civil fire service personel on specialised fire fighting systems.
In view of the wide association with users and lndustry, the Institute is fully geared for
dissernination of the knowledge on altemative technologies and hasten the process of ODS
phase out in Halon sector. The above mentioned altemate/systems will be imported and
instalied in fire test laboratories constructed for this purpose in the Institute for demonstration
to all sectors of industry in India.

Tests will be camied out on each of these system under simulating conditions for various
type of fire rsk/five situation to collect necessary data and to understand and use necessary
standards/installation ruies. If required modificaitons will be made to suit Indian conditions.

Detence Institute of Fire Research will form a project team of the scientists comprising of
engineers, chemists, fire protection engineers and professional fire personel. The team will be
headed by Director of the Institute and work will be progressed through a project executor.

The broad objectives.of this projectares

{i} To uttimately reduce dependance on Halons for fire protection and facikta}ggzaduﬁ
. phasesoutzofialon: production’ im.lnﬁta, Appmzdmately 300 MT ODS saving s
expecieci from this project annually.

(i) To identify suitable technologies and evaluate them under indian Conditions.

(i) To provide facilities for education, training in the ''¢2, installation and maintenance -

of these systems.

{ivi  To generate data for preparation of specification standard & codes fc'zr'switph e;rer; .

to aitemative Halon system tor existing and new facility:

{v} To provide necessary background for transtar of Technology, batween indxan .

companies /Consumers with foreign manufacturers.

(vij Preparation of background strategy paper for halon sectotr ODS. phasa out and a’

{entative time frame for Halon us&rs for pfoject preparation.
SHORT TERM OBJECTIVE

The short term objective of the project is to install, test and demonstrate the above
mentioned non-Halon fire protection systems in relation to protective facllity and thereby
demonstrating the methods lor reducing the dependence on Halans.

LONG TERM OBJECTIVE

Replacement of Halon systems by way of identified techriology transiers in the future
together with stepwise implementation of the Halon sector GDS phase out strategy.

"y
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(it}
iii)
(iv)
v

{vi)

—

4. PROJECT IMPLEMENTATION PLAN

The project has the {ollowing eight components which will all be carried out for each of the
above mentioned fire protection systems

Collection of technical information

Import, installation & quality control of altemative systems.
Test/demanstration systems and identification of field uses.
Technical analysis & studies of the results.

Repbﬂiag, guidelines for field use and data generation for new codes & specifica-
tions, ‘

Preparation of sectoral strategy tor phase out of Halons and technical assistance.

The immediate objectives, outputs and activities for each of these components are
described in the following section. '

(i) Collection of technical information

The immediate objective of this component is to get an overview of the number and types
of Halon fire protection systems in'India. The component further includes colléction of
information on available non-halon altemnative fire protection systems in other countries.

The outup of this component will be generation of dataforchange ver/converslon of Halon™
Systemio.new Halon-altemative Systemsy
{li) import, installation & quality control of aiternative systems

The objective ofthis componentis to select and import devicesforthe six types of non-Halon

fire protection demonstration systems, The selection of devices from abroad will be camied out
under due consideration to the possivilities of buying domestically manufactured pars.

The import cormponents arg—

Fast response sprinkler head, valves, pumps and other necessary lterns recom-
mended by technology giving company.

Water mist/fog-nozzels 2/3 types 10-15 nos. cylinder (low & High pressure) valves,
automatic activation valves & such other component suggested by technology giving
company. : ‘

Inert gas-Inergen/Argonite cylinders, valves nozzels and other necessary parts of
system suggested by the supplying company.

Dry chemical powder system,~ABG Powder, cylinder nozzles, valves, & other
important pars suggested by the technology supplying company.

Combustion Generated Aersol system complete with chemical charges. “

Purchase of domestically manufactured parts/components for installation of these
systems such as piping, pumps, detectors, waters source, test facility, simulation

N




560

DEFENCE INSTITUTE OF FIRE RESEARCH, DEFENCE RESEARCH & DEVELOPMENT ORGANISATION MINISTRY OF DEFENCE

7

facility for various types of fires. CO,- N, gas filling facility, control panels & such other
equipments as required for instaliation and demonstration.

The output of the project éomponent is foimpor, purchase of domestic pans sothatsixnon-
halon fire protection demonstration systems can be installed and tested for quality control,

(iii) Test/demonstration systems and identification of field uses

The immediate objective of this component is to set up test and monitoring plans for testing
the installed demonstration systerns. The component furtherincludes the testing of each of the
six non-Halon demonstration systems, in order to evaluate the system's functions, liability,
performance etc. The testing also includes compilation processing of the test data.

The output of this component is a report containing the test results of each of the six
demonstration systems. Component is aiso to identify the fields of use (application) of the six
different non-Haton fire protection systems as substitutes of the existing Halon fire protection
systerns. The identification will be based on the collected information and the evaluation of test
results, The activity also includes number of demonstrations to develop confidence of the users
and fire equipment manufacturers in India. -

{iv} Technical analysis and studies of the resuits

The objectives of this component'is to analyse the collected data from the tests of the six
demonstration systems, in order to evaluate if the systems are able to meet the requirements
and if they are applicabie under indian conditions.

The output of the project component is a report containing summary of the function and
performance of the demonstration systems and evaluation of the applicability of the systems.

(v) Hep&iting,“guidlines for field use anddata generation for newtodes & specifications™

Objective is to prepare repor of the total project. The output of the project componant is
a reportidentifying the possible application of the six types of non-halon fire protection systems
in relalion to the existing and future requirements for fire protection systems and will also
generate technical data for preparation of new codes & standards etc by a designated body.

(vi) Preparation of sectoral strategy for phase out of Halons and technical assistance

The objective of this component is to summarize the findings of the project in areport that

will be available to various user sector e.g. localtfire bureaus, the designers and manufacturers
of fire protection devices, service and maintenance pzople and safety officers in the industry.

The output of the project component is a report that will be distributed to the above
mentioned users. This will also specify the implementation strategy for Halon phase out and
will include the tollowing:

{i) Report on evaluation of six systems.

{it) Sectoral strategy for ODS phase out.

it Propose time of implementation

{iv}  Workshops.

{(v) identification & preparation of other projects in Halon sector.

N
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5. Project implementation and monitoring _ :

itis proposed lo constitute a project implementr.g committe to expedite various stages of
the project. The committee will comprise of members from various Govi. departments, major
users, consultants, fire fighting equipment compani s, legistative and standardisation bodies,
some important being, Oil Industry Safety Depatment, Oit and Naturail Gas Commission, indian
Oil, National Thermal Power Corporation, Steel authority of India, Civil Aviation/National Air port
Authority, Bureau of Indian Standard, Loss Prevention Association of india, Merchantile &
Marine Engg. Deptt., Confederation of Indian Industries, Fire Adviser Min. of Home, Fire
Advisor Ministry of Defence and Fire chiefs of Metropolitan city members from fire fighting
equipment manufacturing association of india etc. This committee will be made keeping in view
geographical and sectoral distribution inorder to disseminate the information on Halon
altemative technologies and also to get benefit of the experience of various sectors in

organising the demons trations and finalisation of strategy for Halon phase out.

The work will be progressid i tldsé coordinagn with National and Intemational imple: -
menting agencies, Whentt the project is completed ‘nd technica backgmnd developed, new-
standards, codesand speciiicatxer;s will be availab{é 1o the users forinstafiation of Attemative
Halon Fire Pfotecﬁan Bystems; Wis also expected ﬁﬁat the identified & demonstrated systems
will have greaterimpact on new fire protection systeﬂ, However, some users will also take ug
the conversion project from Halon to Non-Halon sySiémns: Overall market forces are expectéd”
o help in reducing the dependence on halons afté: project repo!t is available to users and .

manufacturers o fire fighting equnpments Foiiew—upe;ﬁon will facilitate subsequent implemert.
tation of countries programme,~ -

i




6. PROJECT BUDGET ESTIMATES

Activity Alternative Systems-Cost (in USD)
Fast Response| Water Mist/ | Inergen Gas § Dy~ |  In Cabinet {Fine-powder Total Total
sprinkler Fc‘:g system Powder Sub-floor Particle Aerosol M.L-.F Fund born Activity project
system system systam CO2 system | Type System | Required | by India cost
1. Collaction of Tech. '2,000 2,000 2,000 3,000 2,000 2,000 13,000 3,000 16,000
Information

2. Import, Installation & 48,000 56,000 36,000 35,000 36,000 40.000 251,000 10,000 2,61,000
quality control
3.  Test & Demostration / 10,000 15,000 7,000 7,000 5,000 5,000 49,000 20,000 69,000

Identification of field uses

4. Technical Analysis of 3,000 3,000 3,000 4,000 3,000 3,000 19,000 8,000 27,000
the results
5.  Reporting & guidelines 5,000 3,000 5,000 4,000 3,000 3,000 23,000 5,000 -+ 28,000
for use '
TOTAL 68,000. ,79,000. 53,000. §3,000, 49,000. 53,000. 3,55,000 46,000 4,01,000
8.  Preparation of Sectoral | Total cost for all the six alternative systems & strategy preparation for ODS
strategy & Tech. Asstanc.| phase out in Halon sectors = 50,000
‘ ‘ Total Multilateral Fund required =  4,05,000 USD
Total Fund born by india = 46,000 USD .
=  4,51,000USD

Total cost of the project
Cost on project born by india is contributed to the following: o

1. Manpower and resources. 2, Utilities, land and buildings. 3. Communication in India & abroad 4. Secratariate & stationery 5. Transportation 6. Fuel for fire test 7. Fabrication
of simulation facifity 8. Instrumentation for test data jjenerations and laboratory faclity 9. Cost to travel in India by representatives of various organisations. '

195
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DETAILS OF BUDGET ACTIVITY

Collection of Technlcal Information inciudes:
-~ Visits to the sites of Halon users & manutacturers. Travelling expenses, etc.

- Communication expenditure like FAX, Telephone, Telex & Technical Comespon-
dence.

- Purchase of standards, specifications, mannuals, literature onthe altemative systems
efc.

—  Establishment cost i.e. Xerox, Stationery, Typing/Printing etc.

Import, instaliation and quality control inciudes
— tmport of six aiternative system

-~ Purchase of domestic partsf and system installation cost for each system as under:-

(i} Fast response sprinkler system

Static water vesseltank 20,000 litrs capacity, Water Supply Jockey Pumps, Valves,
Sprinkier pipings stands, Hard standing, Control panels. Fire test trays, Fire simulation facility,
Power points, Tools for repair and maintenance and local Installation cost (labour).

(ii) Water Mist/Fog System

Simulation facility such as generator room, control rooms, EDP facility, communication
facility, fuel and tire geometry, technical data collection and processing instrumentation,
installation cost (labour) etc.

(iii) Inergen gas system

Gas mixing and filting facilities. Piping & discharge nozzels, flowmeters, sampling of
combustion and final gases. Fabrication of test chamber/room of vardous sizes. Measuring
instruments for technical dala collection and their analysis.

{iv) Dry Powder Systems

Refilling and pressurisation of powder systems. Pipings, compressors, quality controf
equipments. Simulation facility for fire tests, hard standings and fabrication of test beds, the
trays & fuel for fire test.
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(v} In Cabinet-subfioor CO, system

CQ, filling facility, CO, system, installation pipings, nozzels and simulation test facility,
Closed cabinet andfalse ceilings. Hard standing, Test Chambers, installation cost {labour cost),
Quality control and instrumentation for technical data collection.

(vi) Fine Powder Particle Aerosol

Thisis a consumable powder system and will require enoughnumbers of chemical charges.
Test & simulation facilities will be required by system supplier. Technical data generation
instrumentation.

“
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! . TABLE
TIME SCHEDULE

Work on all the six sub-systems will be carried out simultaneously as per the following work plan

Sl

No.

Activities

1994 year 1885 (in months) 19886 {in months)

1997 {in months)

101112123456789101112 12346678810 11 12

2 34 586 78 8

1.

Collection of

Technical Information
Import of Devices
Eqpts

Purchase of Domestig

Devices

Installation &
Quality Control
Tasting of Demons-
tration system &
identification of
field of use

Technical Analysis

& studies

Prepration of sectoral
strategy & reporting

X XXX XX

X X X X X X X X ¥ X XX

X X x x ¥ X X X

X X X X X X

X X X X X X X X X X X X X X X X

X x X X X

X X X X

Abbre., t=Jan,, 2=Fab, elc.
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COUNTRY :

PROJECT TITLE:

SECTOR COVERED:
ODS USE IN SECTOR:
PROJECT IMPACT:
PROJECT DURATION:

TOTAL PROJECT COST:

PROPOSED MLF GRANT:
COBT EFFECTIVENESS:

NATIONAL COORDINATING
AGENCY :

IMPLEMENTING AGENCY:

APPRAISAL DATE:

PROJECT COVER SHEET

Malaysia

WONG BROTHERS ELECTRICAL AND
REFRIGERATON SDN. BHED. - Elimination of
CFC-11 in the Manufacture of Rigid
Polyurethane Foam Panels for Cold
Storage

Foams

600 MT in 1991 - foam

Phaseout of 35 MT of CFC-11

One year

UsSD 275,000 Incremental Capital Cost
UsS$ 24,000 Incremental Operating Cost

UsDh 299,000
Ush 1.69 kg/y {(unit abatement cost)

Department of Environment (DOE)

UNDP

7T June 1994

Wong Brothers is a 100% Malaysian-owned company.

PROJECT SUMMARY

it manufactures

rigid panels for cold storage in commercial and industrial

refrigeration.

It also undertakes spray foam insulation works.

CFC-11 is used as a blowing agent in both types of operation.
Under the project, the use of CFC will be phased out by switching
to an alternative technology of combined reduced-CFC technology
and replacement of the residual CFCs by HCFC-141b. ~The company

realizes that this constitutes an interim solution,

Investment

cost will include a high pressure dispenser, a pre-mixing unit,
trials and incremental recurrent cost.

Prepared by: Mr. Tommy Lauridsen, Foam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector Expert (Foams)



PROJECT OF THE GOVERNMENT OF MALAYSIA

WONG BROTEERS ELECTRICAL AND REFRIGERATION SDN. BHD., -
ELIMINATION MINATION OF CFC-11 IN THE MANUFACTURE
OF RIGID POLYDURETHANE PANELS AND SPRAY FOAM

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use of CFCs in
the manufacture of rigid panels for commercial and industrial
refrigeration and in spray foam application.

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia is estimated
to have reached 600 MT in 1591, CFC-1l1 (polyurethane foams) and
CFC-12 (palystyrene and polyethylene foam sheet} are the dominant
substances in this sector, with much smaller usage of MCF, CFC-
114 and CFC-115.

3. ENTERPRISE BACKGROUND

Wong Brothers is a 100% Malaysian-owned private enterprise with
over 30 years of experience in the manufacture of polyurethane
insulation panels for commercial and industrial refrigeration.

It currently operates with a C-100 low pressure machine and a
fixed ratio Gusmer spray machine. CFC-11 is purchased separately
and premixed manually in polyol component. The company employs
about 50 staff.

4. PROJECT DESCRIPTION

Wong Brothers utilizes annually about 35 tons of CFC-11 in the
manufacture of polyurethane panels. The company has decided to
replace CFC, under the project, through a combination of reduced-
CFC technology and HCFC-141b, which will require the use of hzgh )
pressure machine and variable ratio spray machine. A pre-mixing
unit will also be installed to-kandle the different blends

required. The use of HCFC-141b technology is expected to result
in higher recurrent cost.



5. TECHNOLOGY

5.1 OVERVIEW AND SELECTION

There are several options to replace CFCs in the producticon of

rigid polyurethane insulation foam for the manufacture of
refrigerators, such as

i) HCFC-141b

ii} HCFC-142b

1ii) HCFC-22

iv} HFC-134a

v} Cyclopentane (CP)

Most technologies are employed in cenjunction with increased
water content. In addition, compounds such as perflucrocalkanes,
HCFC-123, fluorinated ethers and Z-chloropropane have been
suggested, but are immature in technology, limited in
availability or toxicologically contested.

Wong Brothers has selected CFC-11 replacement through partial
replacement by water in combination with HCFC-141b.

5.2 IMPACT ON PRODUCTION PROCESS

The use of reduced-CFC technology will reguire the use of high
pressure foam dispenser. HCFC-141b is moderately flammable. For
the intended purpose the blends should not cause any risk, but a
monitoring check will be performed to assure gafe working levels.
The current hand-mixing method will be replaced by a pre-mixing

unit which could be used to blend other HCFCs. This will save up
to 20% of ABA.

6. PROJECT COSTS

9.1 TOTAL CAPITAL COSTS

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



DESCRIPTION TOTAL {USg)

High pregsure foaming machine 110,000
Pre-mixing unit 75,000
High presure variable ratio spray machine 40,000
Start-up & trials 14,000
Technology transfer 10,000
Contingency & Rounding 30,000

TOTAL: Uss 275,000

6.2 OPERATING COSTS

It is expected that the proposed conversion will result in a
higher annual recurrent cost calculated as follows:

Before: 35 MT of CFC-11 @ USS 2.0 ...... ... ... Usg 70,000
After: 21.0 MT of MDI @ US$ 1.85 .......ccvn.n 38,850

11.2 MT of HCPC-141b @ USS$ 4.0 ......... 44,800
RECURRENT INCREMENTAL COST ..........co.0ni... Uss$ 13,650

Net Present Value (2 yra; 10% discount} ....... US§ 23,655
say US$ 24,000

€.3 UNIT ABATEMENT COST

oy ODS reduction project cost Uss 275,000
3] Annual incremental cost 13,650
c) Project useful life 10 vears
d} ODS reduction/year 35, 000kyg
e) Capital recovery factor (10%) 0.16275
Unit abatement cost [{(a(e} + b)/d] UsSS/kg/y 1.69
7. FIKANCING PLAN

The company requests the financing of the total project cost
estimated at:

uss 299,000

i g ke e b s A e



8. PROJECT IMPLEMENTATION
8.1 MANAGEMENT

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

8.2 PROCUREMENT

UNDP will oversee the procurement and provide technical
assistance.

8.3 SCHEDULE -
Impiementation schedule will start with MLF approval of the
project and will end after trials have confirmed that acceptable

product can be made under the new production gsystem. A detailed
activity schedule is provided below.

TIME FOR COMPLETICN (MONTHS) “
TASK

1 2 3 4 5 6 7 8 9 10 11 12 p

Preparation

MLF Approval
Procurement Prep.
Vendor selection

Installation
Arrival, Customs x
Installation b8 “

Start-up,
Machine Start-up x

Trials, Training KXKKKNK
Certification

" . i

9. PROJECT IMPACT

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

Annex: Technical Assessment

MALWONGB . DOC
940607/004



1.

2.

TECHNICAL REVIEW

PREPARED BY:

COUNTRY OF ORIGIN:

PROJECT TITLE:

{SUB)SECTOR
CP RELATIONSHIP:

TECHNOLOGY :

DATE:

Bert Veenendaal /'“

UNDP Foam Sector Expeigya_
June 13, 1994

MALAYSIA

WONG BROTHERS ELECTRICAL AND
REFRIGERATION SDN. BHD ~
Elimination of CFC~11 in the
manufacture of Rigid Polyurethane
Foam Panels for Cold Storage

Foams
Hot kpown

The choice of technology of the
company is HCFC~141b. This is in
the context of this enterprise the
most feasible solution. Aalthough
pentane was considered, the
consultant that helped in the
project preparation felt that the
safety would be compromised and
advised at this moment 141b.
Another reason could have been
mentioned: the company cannot use
pentane in its spray foam
operation. To coperate in a
relative small operation two
different technologies would be
unadvisable from a cost- as well as
from an organizational standpoint



8.
9.

ENVIRONMENTAL IMPACT:

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATION:

HCFC~141b is moderately flammable.
No specific precautions will be
needed in the process under
digcusaion, but a safety post-audit
should confirm that workplace
concentrations are not exceeding
10% of the LEL. The substance
carries also an ODF and is
considered a transitional compound.
The company should monitor the
market on non-0DP solutions that
can be processed on the same
equipment and apply thegre as soon
as cost will allow this.

The unit abatement cost are
reasonable for this type of
operation (recent projects in
Bgypt, Malaysia and Thailand range
from 1.56 to 2.54).

Adequate

The project is recommended for
approval



COUNTRY :

PROJECT TITLE:

SECTORS COVERED:

ODS8 USE IN SECTOR:

PROJECT IMPACT:
PROJECT DURATION:

TOTAL PROQJECT COST:

PROPOSED MLF GRANT:
COST EFFECTIVERESS:

NATIONAL COORDINATING
AGENCY:

IMPLEMENTING AGENCY:

AFPPRAISAL DATE:

PROJECT COVER SHEET

Malaysia

PANGKAT REFRIGERATION INDUSTRIES SDN.
BHD, - Elimination of CFC-11 in the
Manufacture of Commercial Refrigerators

Foamed plastics
Refrigeration

600 MT in 1891 - foam
1,500 MT in 1991 - refrigerant

Elimination of 20 MT of CPC-11
One year

UsS$ 185,000

Incremental Capital Cost
Us§ 25,000

Incremental Operating Cost
UsSs 210,000
US$ 2.26 kg/y (unit abatement cost)

Department of Environment (DOE), Malaysia

UNDP

7 June 1894

PROJECT SUMMARY

Pangkat Refrigeration Industries Sdn. Bhd. is a 100% Malaysian-

owned commercial refrigerator manufacturer.
for cold storage

The company
agent in the production of rigid foams.
cooling systems and refrigerants are used.

rigid panels
refrigeration.

Its main products are
in commercial and industrial
currently uses CFC-11 as a blowing
Readily available ODS-free
Under the project,

Pangkat will eliminate the use of CFC-11 by switching to an
alternative technology of combined reduced-CFC technology ang
replacement of the residual CFCs by HCFC-141b. The company
realizes that tChis constitutes an interim solution. However, the
high pressure equipment to be procured under the project would be
able to employ emerging ODS-free technology such as carbon dioxide
and HFCs as they mature. The company expects an increase of
recurrent incremental cost.

Prepared by: Mr. Tommy Lauridsen, Foam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector Expert (Foams)

1



PROJECT OF THE GOVERNMENT OF MALAYSITA

PANGFAT REFRICGERATION INDUSTRIES SDN, BHD. -
ELIMINATION OF CFC-11 IN TEE MANUFACTURE
OF RIGID POLYURETHANE FOAM PANELS FOR COLD STORAGE

L. PRCJECT OBJECTIVE

The objective in this project is to phasge ocut the use of 20 MI of
CFC-11 in the manufacture of rigid peolyurethane panels at Pangkat.

2. SECTOR BACEKGROUND

The CFC consumption in the foam sector in Malaysia is estimated to
have reached at least 600 MT in 1991. This is about 8% of the
total ODS and 7% of the Malaysian ODP generatiion. CFC-11
{polythylene foam sheet) are the dominant substances in this
sector, with much smaller usage of MCF, CFC-114 and CFC-115. The
refrigerant is the biggest CFC-consuming sector which constitutes
1,%00 MT in 1991. CFC-12 is the main substance used primarily in
automobile and home appliance industries.

3. ENTERPRISE BACKGROUND

Pangkat is a 100% Malaysian-own company. It produces rigid panels
for cold storage use in commercial and industrial refrigeration.
The company currently uses CFC-11 as a blowing agent and operates
with a C-100 low pressure machine. CFC-11 is purchased separately
and is mixed manually into the polyol compconent,

4. PROJECT DESCRIPTION

Pangkat utilizes annually about 20 tons CFC-11 in the manufacture
of rigid polyurethane panels. Under this project the use of this
gsubstance will be phased out through a combination of reduced CRC
technology and HCFC-141b has been selected to be the interim
replacement of choice, to be followed up by a non-0DS technology.
The existing low pressure machine will be replaced with a high
pressure machine. It is expected that higher recurrent cost will
regult related to the higher cost of HCFC-141Db.



5. TECHNOLGY
5.1 OVERVIEW AND SELECTION

There are several options to replace CFCs in the production of
rigid polyurethene insulation foam, such as:

i) HCFPC-141Db

ii}) HCFC-142b

iii) HCFC-142b & HCFC-22
iv}) HFC-1341

v) Cyclopentane (CP)

Most technologies are employed in conijunction with increased water
content. In addition, compounds such as perfluorcalkanes, HCFC-
123, fluorinated ethers and 2-chloropropane have been suggested,
but are immature . in techneclogy, limited in availabilty or
toxicologically contasted.

5.2 BSELECTION

Pangkat has selected CFC-11 replacement through partial replacement
by water in combination with HCFC-141b. HCPFC-22 and 142b would
require extra investment in pre-mixing equipment. Cyclopentane is
not feasible based on the plant conditions that cannot be made safe
enough for this purpose. The HFC-134a solution is too expensive.

5.3 IMPACT ON THE PRODUCTION PROCESS

The use of reduced (CFC technology will reguire the empoyment of
high pressure foam production equipment. HCFC-141b is moderately
fiammable. For the intended purpose the blends should not cause
any risk, but a monitoring check will be performed to assure safe
working levels. The c¢urent manually mixing method will be
terminated through the use of pre-biended gystems. This will save
up to 20% of ARBA.



6. PROJECT COSTS

6.1 TOTAL CAPITAL COSTS

The following is a summary of the expected costs of investment
and related activities.

DESCRIPTION COST IN USS
Foaming machine - 110,000
Mixing head beam 20,000
Freight & Installation 15,000
Start-up, trials 5,000
Technology transfer, training 15,000
Contingency & Rounding 20,000
TOTAL Us$ 185,000

The prices are calculated from available price lists.

6.2 RECURRENT INCREMENTAL COSTS

It is expected that the proposed conversion will result in a
higher annual recurrent cost calculated as follows:

Before: 20 MT of CFC-11 @ US$ 2.0 ... ... ... US$ 40,000

After: 7.5 MT of HFCF~141b @ US$54.0 ........0uun 30,000
I3 MTMDI @ $1.85 .. uiiniiinrncencnrnnas 24,975

RECURRENT INCREMENTAL COST Uss 14,9%5

say US$ 15,000

Net Present Value (2 vrs; 10% digcount) ........... US$ 25,000

6.3 UNIT ABATEMENT COST -

a} OD8 reduction project cost Uss 185,000
b) Annual incremental cost 15,000
¢) Project Usseful Cost 10 years
d) ODS reduction / year 20,000 kg.
e} Capital recovery factor 0.16275%

UNIT ABATEMENT COST {{(a(e) + b)/d] = US8 2.26

A T I I R I O I R R o i R R e R R R R R R A R R R R R R R R R R R R N R N I S T T N T I I M I I T T MR IR ST I SR T



7. FINANCING PLAN
The company requests the financing of the complete project costs
estimated at
Uss 210,000
8. PROJECT IMPLEMENTATION

3.1 MANAGEMENT

UNDP will oversee the implementation of this project and
provide technical assistance.
8.2 PROCUREMENT

UNDP will oversee the procurement and provide technical
assistance.

8.3 BCHEDULE
Implemeﬁtation schedule will start with MLF approval of the
project and will end after trials have confirmed that acceptable

product can be made under the new production system. A detailed
activity scheduled is provided below.

TIME FOR COMPLETION 1
TASK

Q3 Q4 Q1 Q2 Q3 Q4

1

r — YT e e e m
1. Preparation ' i
MLF Approval x
Procurement x

2. Installation i
Machine Arrival %
Machine installation *

3. Trial Testing

Start-up, trials X
Training x
Commissioning X




9. PROJECT IMPACT
This project will eliminate the use of 20 tons of CFCs in the first

year of implementation. The project employs commercially and
environmentally acceptable technology.

Annex: Technical Assessment
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5.

6.

7.

TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal

UNDP Foam Sector Expe

DATE: June 13, 1994

COUNTRY OF ORIGIN:

PROJECT TITLE:

(SUB)SECTOR
CP RELATIONSHIP:
TECHNOLOGY:

ENVIRONMENTAL IMPACT:

PROJECT COSTS:

MALAYSIA

PNGKAT REFRIGERATION INDUSTRIES
SDN. BHD. -~ Elimination of CFC~11
in the manuvfacture of Commercial
Refrigerators

Foamed Plastics/Refrigeration

Not known

The choice of technology of the
company is HCFC-141b. This is in
the context of this enterprise the
most feasible solution. Although
pentane was considered, the
consultant that helped in the
project preparation felt that the
safety would be compromised and
advised at this moment 141b. This
advise is supported

HCFC-141lb is moderately flammable.
No specific precautions will be
needed in the process under
discussion, but a safety post-audit
should confirm that workplace
concentrationg are not exceeding
10% of the LEL. The substance
carries alen an ODP and is
considered a tramnsitional compound.

_The company should mcoaitor the

market on non-ODP splutions that
can be processed on the same
equipment and apply these as soon
ag cost will allow this,

The unit abatement cost are
reasonable for this type of
operation {recent projects in
Egypt, Malaysia and Thailand range
from 1.56 to 2.54). The somewhat
higher cost for Pangkat is related
to the size of the production



8. IMPLEMENTATION: Adeqgquate

g. RECOMMENDATION: The project is recommended for-
approval



COUNTRY:

PROJECT TITLE:

SECTORS COVERED:
ODS USE IN SECTOR:
FROJECT IMPACT:
PROJECT DURATION:

TOTAL PROJECT COST:

PROPOSED MLF GRANT:
COST EFFECTIVENESS:

NATIONAL COORDINATING
AGENCY:

IMPLEMENTING AGENCY:

APPRAISAL DATE:

PROJECT COVER SHEET

Malaysia

ALLIED FOAM INSULATION - Elimination of
CFC-11 in the Manufacture of
Polyurethane Foams for Pipe Insulation
Foamed plastics

600 MT in 1991

Elimination of 25 MT of CFC-11

One year

US$ 260,000 Incremental Capital Cost
US$ 16,000 Incremental Operating Cost

usg 276,000
UsSs 2.08 kg/yr (unit abatement cost)

Department of Environment (DOE}

UNDP

7 June 1994

PROJECT SUMMARY

Allied Foam Insulation is a 100% Malaysian-owned private compainy.
It manufactures pipe insulation products and uses CFC-11 as a

blowing agent.

Under the project, the company will phase out the

use of 25 MT of CFC-11 through conversion to a combination of
reduced auxiliary blowing agent (ABA) technology and KCF(C-141b,

This constitutes an interim repracement towards full water-blown
system or other emerging non-0DS solutions. Investment under the
project will include replacement of the existing machines with a
high pressure foaming unit, & variable ratio spray machine,
trials and incremental operating cost.

Prepared by: Mr. Tommy Lauridsen, Foam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector Expert (Foams)



PROJECT OF THE GOVERNMENT OF MALAYSIA

ALLIED FOAM INSULATION SDN, BHD. - PHASE QOUT OF THE USE OF CPCs
IN THE MANUFACTURE OF PIPE INSULATION FOAMS

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use of CFC-11

in the manufacture of rigid polvurethane foam at Allied Foam
Insulation Sdn. Bhd.

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia is estimated
te have reached at least 600t in 19%1. This is 8% of the total
ODS and 7 % ¢of the Malaysian ODP genevation. CFC-11
{polyurethane foams) and CFC-12 (polystyrene and polyethylene
foam sheet) are the dominant substances in this sector, with
much smaller usage of MCF, CFC 114, and CFC-115.

3. ENTERPRISE BACKGROUND

Allied Foam Insulation is a 100% Malaysian owned private company
manufacturing sprayved pipe and pre-fabricated half-pipe
insulation foam products. The company currently operates one low
pressure Cannon foam dispenser and a Gusmer spray foam machine.
CFC-11 is currently pre-blended in the polyol (A) component
through an open top system,

4, PROJECT DESCRIPTION

ARllied PFoam Insulation utilizes annually about 25 tons of CFC-11
ir the manufacture of pipe insulation feoams. Under the project,
the company will eliminate the use of CFC through conversion to a
combination of reduced-ABA technology and HCFC-141b as an interim
replacement of choice, followed by a non-0ODS technology which may
include full water-blown system or other emerging ODS-free
technologies, The aystem conversion will require installation of
a high pressure foaming unit with two mixing heads, a variable
ratio small spray machine and a pre-mixing unit to handle other

types of HCFCs. Trials and incremental operating cost will also
be included.



3. TECHROLOGY

5.1 OVERVIEW AND SELECTION

There are several options to replace CFCg in the preoduction of
rigid polyurethane insulation foam, such as:

CF(C-11 » partial water / HCPFC-141b
CF{-11 » partial water / HCFC-22 - 142b / HFC-134a
CFC-11 » partial water / (cyclo}pentane

For pipe insulation the use of HCFC-141ib will for the time being
be the sclution as the processing technelogy and product
performance is environmentally acceptable and the chemical is
locally available.

5.2 PRODUCTION PROCESS

The use of reduced-CFC/water-blown technology will cause higher
viscosities and will require the use of high pressure foaming
equipment, HCFC-141b are moderately flammable. For the intended
purpose the blends should not cause any risk, but a monitoring
check will be performed to assure safe working level. The
current manual mixing method should be replaced by an automated
pressurized one. This will save up tc 20% ABA.

&. PROJECT COST
6.1 TOTAL CAPITAL COSTS

The following is a summary of the expected cost of investment and
related activities:

DESCRIPTION COST IN USS

1 high pressure foaming unit 110,000

1 pre-mixing station with tank 65,000

1 small spray foam machine 40,000

Test and trialg 8,000

Technology transfer 10,000

Contingency & Rounding 27,000
TOTAL Us$ 260,000

The prices are calculated from availlable price lists and direct
enguiries at suppliers.



6.2 OPERATING COST

It is expected that the proposed conversion will result in
higher recurrent cost based on the following calculations:

Before: 25 MT of CFC-11 @ USS 2.00.......00vvunnnn Us$ 50,000
After: 15 MT of MDI @ USS 1.85. ... ..... .. ... uss 27,750
8 MT of HCFC-141b @ US$ 4.0. ...t iniunnnn UsSS$ 32,000
RECURRENT INCREMENTAL COST....ccces0a00ee-s e es s Uss 9,750
NET PRESENT VALUE (2 yr, 1l0% discount) ........... Uss 16,000
6.3 UNIT ABATEMENT COST
a) ODS reduction project costs Uss$ 260,000
b) Annual incremental cost 9,750
c) Project useful life 10 years
d) ODS reduction/year 25,000 kg
e) CAPITAL RECOVERY FACTOR (10%) 0.16275
Unit abatement cost { (al{e) + b)/da ] = UsS$ 2.08 kg/yr

7. FINANCING PLAN

The company requests the financing of the total project costs,
estimated at

Uss 276,000

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

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

8.2 PROCUREMENT B

_. UNDP will oversee the procurement and provide technical
asgisgtance.



8.3 SCEEDULE

Implementation schedule will start with MLF approval of the
project and will end after trials have confirmed that acceptable
product can be made under the new production system. A detailed
activity schedule is provided below:

TIME FOR COMPLETION {(MONTHS)

TASK
Jl 2 3 4 5 & 7 8 9 10 11 12

Preparation
MLF Approval X
Procurement Prep. x
Vendor selection x

Installation
Arrival, Custonms x
Installation x

Start-up,
Machine Start-up X
Trials, Training
Certification

o -
e e — p———

9. PROJECT IMPACT

This project will eliminate the use of at least 25 MT of CFCs in
the first year of implementation. The project employs
commercially and envirconmentally acceptable technology.

10. ANNEXES

Annex A: Technical Assessment




TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal

UNDP Foam Sector Expe 4

DATE: June 13, 1994

1. COUNTRY OF ORIGIN:

2. PROJECT TITLE:

3. {SUB)SECTOR
4. CP RELATIONSHIP:

5. TECHNOLOGY :

6. ENVIRONMENTAL YMPACT:

MALAYSIA

ALLIED FOAM INSULATION -
Elimination of CFC-11 in the
manufacture of Polyurethane Foanms
for Pipe Insulation

Foamed Plastics/Refrigeration

Not known

The choice of technology of the
company is reduced ABA/HCFC-141b.
This is for this type of pipe
insulation currently the most
feasible solution. 2Although
pentane could be considered for
the half-pipes, it cannot be used
in the field. For a company in this
gize it is not advisable to go with
two technologies

HCFC~141b is moderately flammahle.
No specific precauvtions will be
needed in the process under
digcussion, but a safety post-audit
should confirm that workplace
concentrations are not exceeding
10% of the LEL. because the
conpany works partly on site under
ever changing conditions, it should
be considered to have a poriable
monitor added to the project.

The substance carries also an ODP
and is congidered a transitional
compound. The company should
monitor the market on non-QDP
solutions that can be processed on
the same equipment and apply these
as goon as cost will allow this.



7‘

8.
9.

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATLON :

The unit abatement cost are
reasonable for this type of
operation (recent projects Braxil,
China, Egypt and Uruguay range from
0.92 to 2.39). The scmewhat higher
cost for Allied is related to the
fact that it uses spray foam and
block foam

Adequate

The project is recommended for
approval



PROJECT COVER SHEET

COUNTRY :

PROJECT TITLE:

SECTORS COVERED:
ODS USE IN SECTOR:
PROJECT IMPACT:
PROJECT DURATION:
TOTAL PROJECT COST:
PROPOSED MLF GRANT:
COST EFFECTIVENESS:

NATIONAL COORDINATING
AGENCY:

IMPLEMENTING AGENCY:

APPRAISAL DATE:

Malaysia

EVERSOFT FOAM INDUSTRIES SDN. BHD, -
Elimination of CFC-11 in the manufacture
of Cold Cure Molded Flexible
Polyurethans Foams

Foamed plastics

600 MT in 1991 - foam

Blimination of 30 MT of CFC-11

One year

Us$ 185,000 Incremental Capital Cost
UsS$ 185,000

US$ 1.00 /kg/vyr

Department of Environment (DOE)},Malaysia

UnDP

7 June 1944

PROJECT SUMMARY

Eversoft Foam Industries is a 100% Malaysian-owned private

company manufacturing moulded mattresses.
used as a blowing agent in the production process.

CPC-11 is curyently
The project

will eliminate the use of 30 MT of CFC-11 through conversion to a
full water-blown technology. The existing foaming unit will be

replaced by a high pressure foam dispenser,

Higher incremental

operating cost is expected at least during the first two years
after the gystem conversion as a result of additional isocyanates

nesded.

Prepared by: Mr. Tommy Lauridsen, Foam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector Expert (Foams)



PROJECT OF THE GOVERNMENT OF MALAYSTA

EVERSOFT FOAM INDUSTRIES SDN. BHD. - PHASE OUT OF THE USE OF CFCs
IN THE MANUFACTURE OF MOULDED COLD-CURE FLEXIBLE FPOAM

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use of CFC-11

in the manufacture of molded cold-cure flexible foam at BEversoft
Foam Industries 8dn. Bhd.

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia is estimated
to have reached at least 600t in 1991. This is 8% of the total
ObS and 7 % of the Malaysian ODP generation. CFC-11
{(polyurethane foams) and CFC-12 (polystyrene and polyethylene
foam sheet) are the dominant substances in this sector, with
much smaller usage of MCF, CFC 114, and CFC-115.

3. ENTERPRISE BACKGROUND

Eversoft Foam Industries is a 100% Malaysian owned private
company manufacturing moulded mattresses. The company currently
operates a low pressure Cannon foaming unit. CFC-11 is manually
pre-mixed for cecld-cure process. The company has partially
switched to methylene chloride technology and is currently using
60% MDI and 40% TDI.

4. PROJECT DESCRIPTION

BEversoft Foam Industries utilizes annually about 30 tons of CFC-
11 in the manufacture of flexible ccld-cure mattresses. Under
the project, the company will eliminate the use of CFC-11 through
conversion to a full water-blown system to complete its ODS
phaseout plan. The existing foaming equipment will be replaced
with a high pressure machine. No incremental cost impact is
anticipated. -



5. TECHNOLOGY
5.1 OVERVIEW AND SELECTION

There are numerous technologies to replace the use of CFCs in
flexible foam by non-0ODS or low-ODS options. Available
replacements are:

Alternative blowing agents (methylene chloride, HCFC-
141b, HCFC-123)

. Softening agents
. Reduced index/additive technology
. extended range polyols

5.2 PRODUCTION PROCESS

The use of an all water-blown system for the wide rancging
products of the recipient will require the employment of a high

pressure foaming machine, with two mixing heads and a wide-range
output. .

For cold-cure systems, the most suitable ODS replacement
technology is to change to a water blown system. The conversion

will involve the use of more MDI and will increase the viscosity
congiderably.

6. PROJECT COST
6.1 TOTAL CAPITAL COSTS

The following is a summary of the expected cost of investment and
related accivities:

PESCRIPTIOR COST IN US3

1 high pressure foaming unit with

two mixing heads 130,000
Freight & installation 20,000
Trials & start up 10,000
Technology transfer 10,000
Contingency & Rounding - 15,000

TOTAL Usg 185,000

The prices are calculated from available price lists and direct
enquiries at suppliers.



6.2 OPERATING COST

The savings to be realized will offset the cost increases, as the
following calculation shows:

Before: 30 CPC-11 @ USD 2,000, .. vt iininneunnn Usp 60,000
3t cleaning solvent USD @ 750.......... Ush 2,250
Afrer: 36 Isocyanate @ USD 1,850......0..0 0000 Ush 66,000

INCREMENTAL OPERATING COSTS/Y...eeven... usD 3,750

In additicn some material savings (less waste} can be expected
from more efficient material use.

In conclusion, the proposed system conversion is not expected to
result in any significant incremental operating cost.

6.3 TUNIT ABATEMENT COST

aj ODS reduction project costs Us$ 185,000
b) Annual incremental benefitg . -

c) Project useful life 10 years
d) 0DS reduction/year 30,000 kg
e) Capital recovery factor (10%) 0.16275
Unit abatement cost [ (a(e) + b)/4d 1 = US$ 1.00/kg/y

7. FINARNCING PLAN

The company requests the financing of the total project costs,
estimated at:

Uss 185,000
8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

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

8.2 PROCUREMENT

UNDP will oversee the procurement and provide technical
agsistance,



8.3 SCHEDULE

Impilementation schedule will start with MLF approval of the
project and will end after trials have confirmed that acceptable

product can be made under the new production system. A detailed
activity schedule is provided below:

TIME FOR COMPLETION (MONTHS)

1 2 3 4 5 6 7 8 9 10 11 12

Preparation

MLF Approval
Procurement Prep.
Vendor selection

Installation
Arrival, Customs
Installation

Start-up,

Machine Start-up
Trials, Training
Certification

9. PROJECT IMPACT

This project will eliminate the use of at least 30 MT of CFCs in
the first year of implementation. The project employs
commercially and environmentally acceptable technology.

10. ANNEXES

Annex A: Technical Assessment



TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal

1. COUNTRY OF ORIGIN:
2. PROJECT TITLE:

3. (SUB)SECTOR
4. CP RELATIONSHIF:

5. TBCHNOLOGY:

6. ENVIRONMENTAL IMPACT:

7. PROJECT COSTS:

8. IMPLEMENTATION:

9. RECOMMENDATION:

UNDF Foam Sector Expeffl

DATE: June 13, 1994

MALAYEIA

EVER SOFT ~ Elimination of CFC-11 in the
manufacture of Cold Cure molded Flexible
Polyurethane Foams

Foaned Plastics
Not known

The choice of technology of the company
is the use of water based formulations.
This is accepted technology that is
world- wide applied. In the USA this
technology almost exclusively used in
flexible molded PUF. The use of water
increases the use of isocyanate. In
case of TDI the effect does generally
not trigger increased formulation cost.
In case of MDI there may be a cost
increase based on the unfavorable
replacement ratio (10 parts of CFC-11
replaced by 14-16 parts of MDI).

Water based foams emit chemically
generated carbon dioxide. Although this
substance is fregquently mentioned in
global warming discussion, the actual
impact is more related to the emissions
from vehicles and the generation of

electric energy. the impact from foame.
is negligibl:z o

The unit abatement cost are reasonable
for this type of operation (1.50 - 5.00)

Adequate

The project is recommended for approval



COQUNTRY :

PROJECT TITLE:

BECTORS COVERED:
OnS USE IN SECTOR:
PROJECT IMPACT:
PROJECT DURATION:

TOTAL PROJECT COST:

PROPOSED MLYF GRANT:
COST EFFECTIVENESS:

HATIONAL COORDINATING
AGENCY:

IMPLEMENTING AGENCY:

APPRAISAL DATE:

PROJECT COVER SHEET

Malaysia

Nian Aik Foam Sdn. Bhd - Elimination of
CFC-11 in the manufacture of Cold Cure
Molded Flexible Polyurethane Foams
Foamed plastics

600 MT in 19%1 - foam

Elimination of 30 MT of CFC-11

One vyear

USS 248,000 Incr. Capital Costs
Uss 3,000 Inecr. Recurrent Benefits

USS 245,000
Us$ 1.31/kg/yr

Department of Environment (DOE}

UNDP

7 June 18494

PROJECT SUMMARY

Nian Aik Foam is a 100% Malaysian-owned private company

established in 1965.

It manufactures high quality bedding

products including mattresses, cushions, pillows aand bolster for
the domestic market and for export to other Asian markets. CFC-
11 is currently used in the foam producticon line as a blowing

agent as well as a viscosity cutter.

This project will eliminate

the use of 30 MT of CFC-11 through conversion to a full water-
blown process using the MDI system.

Prepared by: Mr. Tommy Lauridsen, Foam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector Expert (Foams)



PROJECT QOF THE GOVERNMENT OF MALAYSIA

NIAN AIX FOAM SDN. BHD. - PHASE QUT OF THE USE OF CFCs
IN THE MANUFACTURE OF MOULDED COLD-CURE FLEXIBLE FOAM

i. PROJECT OBJECTIVE

The objective of this project is to phase out the use of CFC-11
in the manufacture of molded cold-cure flexible foam at Nian Aik
Foam Sdn. Bhd.

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia is estimated
to have reached at least 600t in 1$%91. This is 8% of the total
ODS and 7 % of the Malaysian ODP generation. CFC-11
(polyurethane foams} and CPFC-12 (polystyrene and polyethylene
foam sheet} are the dominant substances in this sector, with
much smaller usage of MCF, CFC 114, and CFC-115.

3. ENTERPRISE BACKGROUND

Nian Aik Foam Industries is a 100% Malaysian owned private
company established in 1965. The company manufactures high
guality bedding products including mattresses, cushions, pillows
and bolsters. Nian Aik currently operates 2 high pressure foam
dispensers for molded parts. CFC-11 is hand-mixed for production
of mattresses under a unique homemade formula that includes solid
chemicals (mechanical equipment does not handle solids very
well). The company has experimented with methylene chloride but
would like to pursue other technological options.

4. PROJECT DESCRIPTION

Nian Aik utilized in 1993 about 30 tons of CFC-11 in the
manufacture of flexible cold-cure foam products for the bedding
industry. Under the proiject, the company will eliminate the use
of CFC-11 through conversion to a water-blown MDI system.

5. TECENCLOGY
5.1 OVERVIEW AND SELECTION

CFC-11 is used in this application to soften the foam. Available
replacements are:

o Alternative blowing agents (Methylene Chloride,
HOPC-141b, HCFC-123)

o Softening agents
o Reduced index/additive technology
) extended range polyols
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For cold-cure systems, the most suitable 0ODS replacement
technology 1is toc change to a water blown sygtem. This will
invelve the use of more MDI and will increase the viscosity
considerably. To allow for the resulting higher viscosity of the
polyol components, a special foaming unit with a slurry feeding
system is required to ensure an optimal mixing to maintain the
production of this kind of a high quality product. This system

conversion requires numerous trials before product quality can be
brought to an acceptable standard.

5.2 PRODUCTION PROCESS

The use of an all water blown system, causing higher vigcosities,
will cause no problems on the existing high pressure equipment.
This is not the case for the mattress production line where solid
additives are used and the viscosity is now already very high.
The polyol/calcium carbonate slurry cannot be metered by
conventional equipment and-most likely-not anymore mixed by hand.
A special dispenser with a slurry metering system is needed to
maintain the current high product guality. 7In addition
substantial trials will be needed to implement the CFC-free
filled foam technology.

6. PROJECT COST
€.1 TOTAL CAPITAL COSTS

The following is a summary of the expected investment costs:

DESCRIPTION COST IN US#

Foam equipment

special purpose foam dispenser 180,000
. Freight & installation 20,000
Trials & start up 15,000
Technology transfer 10,000
Contingency & Rounding 23,000

TOTAL US$ 248,000

The prices are calculated from available price lists and direct
enquiries at suppliers.



6.2 OPERATING COST

It is expected that the proposed conversion will result in a
small recurrent impact, based on the following calculations:

Before: 30 MT of CFC-11 @ USS 2.00. .. cuciiecnnnnns Us$ 60,000
After: 40 MT Of MDI @ USS 1.8B5. ... inrrvnnncnnnnn Uss 74,000
Foam yield improvement.................... Usg 15,000
RECURRENT INCREMENTAL BEHEFITS.. ... 0ccinaaxn ..... 08§ 1,000
NET PRESENT VALUE (4Y:10%) i vt it iirt e emmnsannnennns Us$ 3,000
7 6.3 UNIT ABATEMENT COST

a) ODS reduction project costs Uss 248,000

b Annual incremental benefits 1,000

<) Project useful life 10 years

4d) ODS reduction/year 30,000 kg

e) CAPITAL RECOVERY FACTOR {10%) 0.16275

Unit abatement cogt [ {(a(e) + b)/d ] = 'ﬂS$ 1.31/kg/y
7. FINANCING PLAN

The company requests the financing of the total project costs,
egtimated at:

Us$ 245,000

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

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

8.2 PROCUREMENT

UNDP will oversee the procurement and provide technical
aggistance. -

8.3 SCHEDULE

Implementation schedule will start with MLF approval of the
project and will end after trials have confirmed that acceptable
product can be made under the new production system. A detailed
activity schedule is provided below:



TIME FOR COMPLETION {MONTHS)
TASK

4 5 & 7 8 9 10 11 12 mﬂ

—

Preparation
MLF Approval x
Procurement Prep. x
Vendor selection X

In=stallation |
Arrival, Customs x
Installation X

Start-up,
Machine Start-up x

Trials, Training HHEKXKKX
Certification

3. PROJECT IMPACT

This project will eliminate the use of at least 30 MT of CFCs in
the first year of implementation. The project employs
commercially and environmentally acceptable technology.

10. ANNEXES

Annex A: Technical Assesgsment



TECHNICAL REVIEW

FPREPARED BY: Bert Veenendaal

1. COUNTRY OF ORIGIN:

2. PROJECT TITLE:

3. (SUB)SECTOR

4. CP RELATIONSHIP:

5. TECHNOLOGY:

6. FNVIRONMENTAL IMPACT:

7. PROJECT COSTS:

8. IMPLEMENTATION:

9. RECOMMENDATION:

UNDP Foam Sector E

DATE: June 13, 1994

MALAYSIA

NIAN AIK - Elimination of CFC-11-in the
manufacture of Cold Cure molded Flexible
Polyurethane Foams

Foamed Plastics
Not known

The choice of technology of the company
is the use of water based formulations.
This is accepted technology that is
world- wide applied. In the USA this
technology almost exclusively used in
flexible molded PUF. The use of water
increases the use of isocyanate. In
case of TDI the effect does generally
not trigger increased formulation cost.
In case of MDI there may be a cost
increase based on the unfavorable
replacement ratio (10 parts of CFC-11
replaced by 14-16 parts of MDI).

Water based foamg emit chemically
generated carbon dioxide. Although this
substance is frequently mentioned in
global warming discussion, the actual
impact is more related to the emissions
from vehicles and the generation of

electric energy. the impact from foams
is negligible - o

The unit abatement cost are very
reasonable for this type of operation
(1.50 - 5.00)

Adeguate

The project is recommended for approval



PROJECT COVER SHEET

COUNTRY : Malaysia

PROJECT TITLE: PHOENIX BASE - Elimination of CFC-11 in
the Manufacture of Flexible Polyurethane
Foam

SECTORS COVERED: Foamed plastics

ODhS USE IN SECTCR: 600 MT in 1991 - foam

PROJECT IMPACT: Elimination of 61 MT of CFC-11

PROJECT DURATION: One year

TOTAL PROJECT COST: US$ 165,000 Incremental Capital Cost

FROPOSED MLF GRANT: USS 165,000

COST EFPECTIVENESS: USS$ 0.44 kg/yr (unit abatement cost)

NATIONAL COORDINATING Department of Environment (DOE)
AGENCY:

IMPLEMENTING AGENCY: UNDP

APPRALSAL DATE: T oJune 1994

FROJECT SUMMARY

Phoenix Base is a 100% Malaysian-owned private company founded in
1972. Its main products consist of packaging foams, acoustic
insulation foam and mattresses. CFC-11 is used as a blowing agent.
Under the proiject, the company will phase out the use of &1 MT of
CFC-11 through conversion to methylene chloride technology. Under
the project, the metering system for catalyst which feeds the
existing continuocus foam line and two box units will be replaced

and a vacuum-cure system will be installed. In addition, the
ventilation and control systems will be upgraded and process
training will be provided. Formulation trials??? not costed in.

Prepared by: Mr. Tommy Lauridsen, Fcam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector BExpert {Foams)



PROJECT OF THE GOVERNMENT OF MALAYSIA

PHOENIX BASE SDN. BHD. - PHASE CUT THE USE OF CFC-11
IN THE MANUFACTURE OF FLEXIBLE POLYDRETHANE FOMM

1. PROJECT OBJECTIVE

The objective of this proiect is to phase cut the use of CFC-11 in
the manufacture of flexible PUF slabstock at Phoenix Base SDN. BHD.

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia is estimated to
have reach at least 600 ¢ in 1991. This is 8% if the total 0ODS and
7% of the Malaysian ODP generation. CFC-1l1 (polyurethane foam} and
CFC-12 (polystyrene and polyethylene foam sheets) are the dominant

substances in this sector, with much smaller usage of MCF, CFC-114
and CFC-115.

3. ENTERFPRISE BACRKGROURND

Pheonix Base SDN. BHD. was founded in 1372 and is 100% Malaysian-
owned. This company is currently operating out of a new plant that
wag built in 1992 and manufactures flexible polyurethane foam on
one continucus foam line and two box foam units. Pheonix's product
line consists of packaging foams, furniture, mattresses, acoustic
foams and miscellaneous foams,

4, PROJECT DESCRIPTION

Phoenix used approximately 61 tons of CFC-11 in 1%93. Because of
regquirements for C¥FC-free PUF foam placed on them by their
customers, they have begun using methylene chloride in their
manufacturing process. Since the implementatiion of merhylene
chloride, Pheonix Base has been experiencing problms with low
density foams and reverted to hand mixing with CFC-11 and box
pouring. Also due to poor ventilation on the foam machine,
employees are complaining about the use of methylene chloride. The
company could not complete the phase cut of CFC. For 1994 a
redidual useé of about 20 tons is expected. Under this project,
the company will receive technical assistance to implement a
complete phaseout of CRC,

5. TECENOLOGY

Pheonix Base decided to use methylene chloride as replacement for
CFC-11. The use of MC will allow replacement of CPFCs in a cost
effective way, without unacceptable losses in performance and
processing. Pre-condition is however a well planned reformulation
program to implement adjustments in the amount of blowing agent as
well as in amount and type of catalysts. Aslo, workplace
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concentrations of methylene chloride have to be limited to
acceptable industrial hygenic standards.

€. PRODUCTION PROCESS

6.1 CAPITAL COSTS

The following is a summary of the expected incremental costs of
investment and related activities:

DESCRIPTION TOTAL (USD)
-Metering System for Catalyst 5,000
-Yentilation System and Contrcl 30,000
-Training on Safety and Process 20,000
Technical Transfer

-Vacum Curing System 70,000
-Trials 25,000
-Contingency 15,000

TOTAL 165,000

6.2 OPERATING COSTS

It is expected that the operating cost through the use of
metylene chloride will decline, however, this will onlly happen
when the company has obtained sufficient experience in processing
with methylene chloride. This will take several years. Therefore,
it is assumed that no recurrent incremental cost will be incurred.
Annex- A provides more information on incremental recurrent cost.

6.3 UNIT ABATEMENT COST

a) ODS reduction proiect costs 165,000

b} Annual incremental cost -

¢) Project useful life 10 years

d) ©ODbS reduction/year 61.000 kg

¢) Capital Recovery Factor .16275
Unite Abatement Costs fafe) + bl/d = Usb/kg/yr 0.44
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7. PINANCING PLAN

The company regquests the financing of the complete project cost
estimated at

Ush 165,000



8. PROJECT IMPLEMENTATION
8.1 MANAGEMENT

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

8.2 PROCUREMENT

UNDP will oversee the procurement and provide assistance.
£.3 SCHEDULE

The implementation 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
methylene chloride can be detected.

“ TIME FOR COMPLETION {(MONTHS)
TASK

‘ 1 2 3 4 5 6 7 8 9 10 11 12 ‘

Preparation
MLF Bpproval X
Procurement Prep. x
Vendor selection x i

l Installation
Arrival, Customs x
Instalilation x
Start-up,

Machine Start-up <
Trials, Training =X
Certification x u

9. PROJECT IMBACT -

This project will eliminate the use if at least i61 tons of CFCs in
the first year of implementation and ensure safety in plants that
have already transferred to non-0DS technology on their own. The

project employs comrercially and environmentally acceptable
technology. ‘

Annex A: Incremental Recurrent Cost
Annex B: Technical Assesment



ANNEX - A
RECURRENT INCREMENTAL COSTS

For conversion from CFC-11 to methylene chloride, it is generally assumed a
drop of about 5% net in prime yield during the first year, and 2.5% during
the second year. After that, vield figures normally return to standard.

In the process, 61 tons/year of ODS is replaced by an equal tonnage of
methylene chloride. In addition, the catalysts and polyol have to be
changed, recurrent safety training, operating costs for the forced cooling

and increased maintenance will be needed. This will impact on the operating
costs as follows:

ITEM BEFORE APTER
61 T/Y CFC-11 @ US$ 2.0/kg UsDh 122,000

61 T/Y Methylene Chloride @ US$ 0.7 /kg usD 42,700
3 T/Y Softening Additive @ 7.50/kg 22,500
1 T/Y Extra Amine Catalyst @ 15.00/kg 15,000
1 T/Y Extra Tin Catalyst @ 8.00/kg 8,000

7 T/Y BHT free polyol @ pm
Annual electricity for forced cooling 8,000
Training, Maintenance . usp 7.000
TOTAL Usp 122,000 UsSD 106,200
DIFFERENCE UsDh 18,800

INCURRED COSTS FROM PRIOR CONVERSION EFFORTS:

First year yield:
Incremental Gain = Usb 18,800
Losg = 5% x 800T/Y @ 1500 = 60,000

- 42,200 x 1.0000 = USD - 42,200
Second year yield:

Incremental Gain = usnD 18,800
Losg = 2.5% x 6800 T/Y @ 1500 = - _30,000

- 11,200 x 0.9090 - USD - 10,181
Third year yield: T '
Incremental Gain = UsD 18,800
Logs = 0% = 800 T/Y @ 1500 = -

+ 18,800 x 0.8260 = USD + 15,529

Fourth year yield: -
Incremental Gain = US> 18,800
Loss = 0% x 800 T/Y @ 1500 = - 0
+ 18,800 x 0.7513

UshD + 14,121
NET FOUR YEAR TOTAL. ... oo i verennn ush -22,731

On the balance, a slight increase in incremental recurrent costs appears to
exisgst over the 4 year transitional period. However, it is acknowledged that
subsequent years would turn the balance . Based on this, recurrent
incremental costs should not be considered.



TECHNICAL REVIEW

PFREPARED BY: Bert Veenendaal

1. COUNTRY OF ORIGIN:

2. PROJECT TITLE:

3. (SUB)SECTOR

4. CP RELATIONSHIP:

5. TECHNOLOGY:

6. ENVIRONMENTAL IMPACT:

UNDP Foam Sector E

DATE: June 13, 1994

MALAYSIA

PHOENIX BASE - Elimination of CFC-1l in

the Manufacture of Flexible Polyurethane
Foam

Foamed Plastics
Not known

The cholce of techanology of the company
is the use of methylene chloride {MC) as
a blowing agent. This is accepted
technology that is predominantly applied
in North Awerica, but also to a lesser
extend in some Buropean countries and in
Japan. It is very cost-effective, but
requires a long learning curve for the
recipienta~--sometimes several years.
many companies start to apply this
technology without MLF funds, but revert
later entirely or partly because of
process problems. Also, workers safety
is wvery often compromised by not

providing adequate ventilacion or fire
safety

MC has a relative short retention time
in the atmosphere. It contributes
consequently negligible to ozone
_depletion and to global warming. The
problem with this substance is its
perceived toxicity. Although MC is only
classified as a suspected human
carcinogen and even this classification
is contested, measures t0 ansure proper
worker protection to avoid exposure
above acceptable standards (about 50 ppm
TWA in most industrialized countries)
should be part of any MLF project
involving MC., This project addresses
this problem adequately.



7. PROJECT COSTS:

8. IMPLEMENTATION:

9. RECOMMENDATION:

The unit abatement cost are reasonable
for this type of operation (1.14 versus
generally 0.50 - 1.50). There is no
detailed calculation of IRCs. However,
the conclusion is supported through
several projects from Egypt, Ghana.
Indonesia and Malaysia

Adequate

The project is recommended for approval



COUNTRY :

PROJECT TITLE:

SECTOR COVERED:

ODS USE IN SECTOR:

PROJECT IMPACT:
PROJECT DURATION:
PROJECT USEFUL LIFE:

TOTAL PROJECT COSTS:

PROPOSED MLF GRANT:
COST EFFECTIVENESS:

NATIONAL
COORDIRATING AGENCY:

IMPLEMENTING AGENCY:

APPRAISAL DATE:
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PROJECT COVER SHEET

Malaysia

LIAN PANG — Elimipnation of CFCs in the
manufacture of commercial refrigeration
products

Foamed Plastics/Refrigeration

600 MT CFCs in foams (1991)
1,500 MT in refrigeration (1991}

13 MT per year (base 1993)
One year
10 years

USD 155,000 Incremental Capital Cost
USD 87,000 Incremental Operating Cost

Usp 242,000

USD 6.78 (unit abatement cost)

Malaysia Department of Environment {DOE)
UNDP

April 28/June 7,1994
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PROJECT SUMMARY

Lian Pang Refrigerator & Electrical SDN. BHD {"LIAN PANG") is a
100% Malaysian-owned private company manufacturing commercial
refrigerator equipment such as insulation panels, refrigerators

and display cabinets.

Under this project the company will

phaseout the use of CFCs in its process, using HCFC-141b (foam)
and HFC-134a {(refrigerant) as the respective ODS-replacement.
The existing foaming unit will be repalced by a high pressure
machine. The evacuation and charging equipment will als¢ be

replaced.

Prepared by: Mr. Tommy Lauridsen, Foam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector Expert (Foams)
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PROJECT OF THE GOVERNMENT CF MALAYSIA

LIAN PANG - ELIMINATION OF CFCs IN THE MANUFACTURE OF
COMMERCIAL REFRIGERATION PRODUCTS

1. PROJECT QBJECTIVE

The obijective of this project is to phase out the use of CFCs in
the manufacture of commercial refrigeration products at LIAN
PANG.

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in Malaysia 1s estimated
to have reached at least 600t in 1991. CFC-11 {polyurethane
foams} and CFC-~12 (polystyrene and polyethylene foam sheet) are
the dominant substances in this sector, with much smaller usage
of MCF, CFC-114 and CFC-115. Refrigeration and Air-Conditioning
(RAC) is Malaysia‘s largest ODS consuming sector--1,500t in 1991-
- with CFC-12 as the main substance.

3. ENTERPRISE BACKGROUND

Liang Pang Refrigerator & Electrical Sdn. Bhd. ("LIAN PANG") was
founded in 1978, with a production facility in Skuda, Johor. It
manufactures commercial refrigeration products such ag insulation
panels, refrigerators/freezers and display cabinets. It employs
30 persons. The enterprise used in 1993 10t CFC-11 in the
production of rigid insulation foam, and 3t ODS {mainly CFC-12,
some R-502) in refrigeration systems. From the latter about 10%
was used in after sales service. The foam is currently hand-mixed

and -poured. About 10,000 units/year production provide the base
for annual sales of M$ 2,500,000 {1993}.

4. PROJECT DESCRIPTION

Under this project LIAN PANG will phaseout the use of CFCs in the
manufacture of its preducts. A combination of reduced CFC
technology and HCFC-141b is selected as the replacement of
choice. A high pressure foam dispenser will have to be
ingtalled. Some additional cost for trials will occur. For the
refrigerator units HFC-134a is selected triggering the need to
replace evacuation and charging equipment. Recurrent incremental

cost are expected related to the price of HFC-134a and the change
in refrigeration hardware.



5. TECHNOLOGY

S.1 OVERVIEW AND SELECTION

There are several opticns to replace CFCs in the production of
rigid polyurethane insulation foam, guch as:

o CFC - 11 » partial water/HCFC-141b > ?
o CFC - 11 > partial water/HCFC-22 > HFC-134a, 152a
o CFC - 11 » partial water/{cycloc) pentane

In addition, compounds such as methylene chloride, HCFC 123, and
watey blown technologies have been suggested, but are immature in
technelogy, limited availability or limited applicable.

The first solution--also called the "liquid" solution--employs
technology that is closely related to the existing one. The final
step in this procesg is not vet decided. One potential solution
is HFC-356, but full water blown foam with improved skin
formation remains option, specifically in ”lesser demanding®
gystems.

The second one--alsc c¢alled the "gas" solution--utilizes a
gaseous mixture of physical blowing agents, reguires high
pressure equipment and extensive process adjustments. The final
step is this process is seen as the introducticn of (gaseous)
HFCs. The high diffusion rate of HCPFC-22 limits its use to
encapsulated systems.

Pentane technology is lately commercially introduced on several
occasions but its flammable character requires safety conditions
and limits its use.

A combination of water-blown technology and the use of HCFC-141b
is identified by the Company as an alternative that is:

o Proven technology in processing and product
performance,

o Environmentally acceptable,

o Available in the Malaysian market,

The choice of high pressure equipment will facilitate the step to
a truly ODP-free system at a later stage.

5.2 IMPACT ON PRODUCTION PROCHSS

The use of reduceD CFC technology will require the employment of
high pressure foam production equipment.

HCFC-141k is moderately flammable. For the intended purpose, the
blends should not cause any risk, but a monitoring check at
commissioning will be performed to assure safe working levels.
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The current manual mixing method should be replaced by the use of
customized cor standardized blends. This will save up to 10% ABA
{avxiliary blowing agent} that are now lost in the blending
operation. The Company is too small to justify in-house
blending.

6. PROJECT COSTS

The following is the summary of the expected cost (USD) of the
investment and related activities.

6.1 CAPITAL COST

DESCRIPTICN SUBTOTAL TOTAL
{USD) {usD)

Foam Eguipment

1 High pressure foaming Unit 120,000
- Freight 10,000
- Ingtallation 10,000
-~ Spare parts 10,000 150,000
Trials 10,000
Technology transfer/training 10,000
Sub-total: 176,000

Refrigerating System

Charging & vacuum system 25,500
Prototyping 2,500
Technelogy transfer/training 1¢,000
SUB-TOTAL 38,000
Contingency 22,000
TOTAL: Project Cost 230,000
% Company participation in the

equipment purchase 75,000
INCREMENTAL CAPITAL COST 155,000



6.2 QPERATING COSTS

The use of HCF(-141b and HFC 134a generates incremental recurrent
coat

FOAM
Bafore: 10t CPC-11 @ 2,000, .. 0 i i i i i e et ann UsD 20,000
After: Tt MDI @ 1,850, . . . i ittt e e e v tm i cs e usp 12,9850
6L HCFC-141b @ 4,000, ... . i i v e v ner e UusDn 20,000
Saving of 2t CFC-11 by akandoning
hanG- MIXIng. ...t i ittt i iiae e UsSD 4,000
BUB~T O AL, .. it it et et et e e UsD 8,950
REFRIGERANT
Before: 2.5 CEC-12 @ 2,500, .. ... i ieeeinneean usD 6,250
After: 2.25C HFC-134a @ B,000. . ... i it ccnvcann Usnh 10,000
Higher cost of compressors, drierx
capillaries: 10,000 @ 3.00........ . UsD 30,000
SUOB-TOT AL . . . i it i et r it ot e naaarsoenecanens UsD 41,780

TOTAL INCREMENTAL RECURRENT COST.. .4+++4+..0U8D 54,780
This amounts to a NPV (2yrs; 10% discount) of USD 87,204, say:

usp 87,000

mEmmmm T

6.3 UNIT ABATEMENT COST

al ODS Reduction Iroject Costs UsD 230,000
b Annual Incremental Costs usn 50,700
<) Project Useful Life 10 years
d) 0ODS reduction/year 13,000 kg

Unit Abatement Costs [{(a/c + b)1/d USD/Kg/y 6.78

7. FINANCING PLAN

Because of the change from hand-mixing teo machine dispensing, the
company will experience an improvement in foam gquality and foam
processing. The company agrees therefore to parcicipate in the
cost of the foam dispenser to the amount of 50% or USD 75,000.The
company reguests the financing of

Ush 242,000



8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

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

8.2 PROCUREMENT

UNDP will oversee the procurement and provide technical
assistance.

8.3 SCHEDULE-

Implementation schedule will start with MLF approval of the
project and will end after meonitoring has confirmed that at no
place on the machine or in the working area unsafe levels of
HCFCs can be detected.

TIME FOR COMPLETION
TASK

Q1 Q2 Q3 04 Q5 Q6

1. Preparation i
! MLF Approval X
Visit Consultant
Order Confirmation
2. Installation
Arrival, Customs x
Installation ®
3. Start-up, Training
Machine Start-up X
Safety/Process Training
4. Certification/commissioning

®H

WM

9. PROJECT IMPACT

This project will eliminate the use of at least 13 tons of CFCs in
the first year of ifmplementation. The Project employs commercially
and environmentally acceptable technology.

Annex: Technical Assessment

J8L/eo 24/6/947003



TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal

1. COUNTRY OF ORIGIN:

7., PROJECT TITLE:

3. (SUB)SECTOR

4. CP RELATIONSHIP:
$. TECHNOLOGY:

6. ENVIRONMENTAL IMPACT:

UNDP Foam Sector Exp

DATE: June 13, 1994

MALAYSIA

LIAN PANG - Elimination of CFC-11 in the
Manufacture of commercial refrigeration
products

Foamed Plastics/Refrigeration

Not known

The choice of technology of the company
is the use of HCFC-141b as a blowing
agent. This is accepted interim
technology that is predominantly applied
in North America, but also to a lesser
extend in some European countries and in
Japan. In the case of LIAN PANG, an
option involving flammable substances
such as (cyclo)pentane is for safety
reasons not feasible. The selection is
supported.

The choice of HFC-134a as refrigerant is
also supported.

HCFC-141b is moderately flammable. No
specific precautions are likely needed,
but the project should include an safety
and industrial hygienic audit to assure

compliance with safety and cxposure
standards.

Also, the company should be aware that
HCFCs are interim substances that
ultimately have to be replaced. The
equipment is capable to process LBBAs,
which means that most likely no
additional retrofitting will be needed



7. PROJECT COSTS:

8. IMPLEMENTATION:

9. RECOMMENDATION:

The unit abatement cost are reasonable
for this type of operation (LIAN PANG:
8.84; Unimagna: 8.85; Sanden: 12.78)

The fact that the company participates
in the cost of the foam dispenser
contributes to this, As the company
currently does not have a foam
dispenser, but works with hand-made
batches, this seems to be justified ag a
compansation for the better foam gquality
and yields. Anotber approach would be
to include this impact in the IRCs. The
information provided in the project
document does not allow such a
calculation, but based on experience
values, savings between 50,000 and
75,000 could be expected, which is
similar to the contribution that the
company will provide to the dispenser.

The cost related to the retrxofit of the
refrigerant system is, based on a
suggestion from the technical reviewer,
taken from the Unimagma/Philippines
project. This company provided an
excellent, throughly researched and
modestly priced proposal

Adequate

The project is recommended for approval



PROJECT COVER SHEET

COUNTRY :

PROJECT TITLE:

SECTOR COVERED:

ODS USE IN SECTOR:
PROJECT IMPACT:

PROJECT DURATION:
PROJECT USEFUL LIFE:

TOTAL PROJECT COSTS:

PROPOSED MLF GRANT:
COST EFFECTIVENESS:

NATIONAL
COORDINATING AGENCY:

IMPLEMENTING AGENCY:

APPRAISAL DATE:

United Refrigerator Sdn. Bhd.

Malaysia

UNITED - elimination of CFCs in
commercial refrigeration products

Foamed Plagtics/Refrigeration

600 MT CFCe in foams (19931)
1,500 MP in refrigeration {1991}

71t ODS (base 1993)
CFC-11i: 67t; CFC-12 4t

One year
10 years

USD 280,000 incremental capital cost
USD 135,000 incremental recurrent cost

Ush 415,000

USD 1.75 kg/yr {unit abatement cost)

Department of Environment (DOE)

UNDP

April 28/June 10, 1994

PROJECT SUMMARY

("UNITED") manufactures commercial

refrigerator equipment such as insulation panels, refrigerators,
display cabinets and ice boxes. Under this project the company
will phaseout the use of CFCs in its process, using HCFC-141b
{foam} and HFC-134a (refrigerant}. The two existing foaming

unitse will be replaced by high pressure machines.

and charging units will alsc be provided.

Prepared by: Mr. Tommy Lauridsen, Foam Consultant
Reviewed by: Mr. Bert Veenendaal, UNDP Sector

New evacuation



PROJECT OF THE GOVERNMENT OF MALAYSIA

UNITED SDN. EBHD. - ELIMINATION OF CFCs IN
COMMERCIAL REFRIGERATION PRODUCTS

i. PROJECT QBJECTIVE

The objective of this project is to phase out the use of CFCs in
the manufacture of commercial refrigeration products at UNITED.

2. SECTOR BACKGROUND

The CFC congumption in the foam sector in Malaysia is estimated
to have reached at least 600t in 1991. CFC-11 (polyurethane
foams) and CFC-12 (polystyrene and polyethylene foam sheet) are
the dominant substances in this sector, with much smaller usage
of MCF, CFC-114 and CFC-115. Refrigeration and Air-Conditioning
(RAC) is Malaysia's largest ODS consuming sector--1,500t in 1991-
- with CFC-12 as the main substance.

3. ENTERPRISE BACKGROUND

United Refrigerator Sdn. Bhd. {(*UNITED"} was founded in 1878. It
is 100% Malaysian owned The company operates two facilities in
Tampoi, Johor Baru. It manufactures commercial refrigeration
products such as insulation panels, refrigerators/freezers,
display cabinets and ice boxes. It employs 150 persons. The
enterprise used in 1993 67t (CFC-11 in the production of rigid
insulation foam, and 4t CFC-12 (also some R-502 and HCFC-22) in
refrigeration systems. From the latter, about 10% was used in
after sales service. The foam is currently hand-mixed and -poured
fir all products except panels, where a low pressure foam
dispenser is used.

4, PROJECT DESCRIPTION

Under this project UNITED will phaseout the use of CFCs in the
manufacture of its products. For the foam production, a
combination of reduced CFC technology and HCFC-141b is selected
as the replacement of choice. Two high pressure foam dispensers
will have to be installed. Some additional cost for trials will
occur., For the refrigerator units HFC-134a is selected.
Evacuation and charging equipment will have to be replaced.
Recurrent incremental cost are expected related to materiazl
prices and the change in product parts.



5. TECHNOLOGY
5.1 COVERVIEW AND SELECTION

There are several options to replace CFCs in the production of
rigid polyurethane insulation foam, such as:

o CFC - 11 » partial water/HCPFC-141b » ?
o CrC - 11 > partial water/HCF(C-22 > HF(C-134a, 152a
e} CFC - 11 » partial water/{cyclo)pentane

In addition, compounds such as methylene chloride, HCFC 123, and
water blown technologies have been suggested, but are immature in
technology, limited availability or limited applicable.

The first solution--alsc called the "liquid" solution--employs
technology that is closely related to the existing cone. 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 option, specifically in "lesser demanding"
systems. w

The second one--also called the "gas" solution--utilizes a
gageous mixture of physical blowing agents, requires high
pressure equipment and extensive process adjustments. The final
step is this process is geen as the intrcduction of (gaseous)
HFCs. The high diffusion rate of HCFC-22 limits its use to
encapsulated systems.

Pentane technology is lately commercially introduced on several

occasions but its flammable character requires safety conditions
and limits its use.

A combination of water-blown techneology and the use of HCF(C-141b
is identified by the Company as an alternative that is:

G Proven technology in processing and product
performance,

o Environmentally acceptable,

o Available in the Malaysian market,

The choice of high pressure equipment will faciiitate the step to
a truly ODP-free system at a later stage, at no additicnal
equipment alterations.

BFC-134a is internationally the most widely employed and accepted
technoleogy to repiace CFC-12 as a refrigerant.

5.2 IMPACT ON PRODUCTION PROCESS

The use of reduce CFC technology will require the employment of
high pressure foam production equipment.

3



HCF(-141b is moderately flammable. For the intended purpoge, the
blends should not cause any risk, but a monitoring check at
commissioning will be performed to assure safe working levels.

The current manual mixing method should be replaced by the use of
customized or standardized blends. This will save up to 10% ABA

{auxiliary blowing agent) that are now lost in the blending
operation.

6. PROJECT COS'TS

The following is the summary of the expected cost (USD) of the
investment and related activities.

6.1 CAPITAL COST

DESCRIPTION TOTAL (USD)

FOBM INSULATION

1 High pressure foaming unit {panels)................ 150,000
{(Freight, installation, spare parts incl.)

1 High pressure feoaming unit {cabinets)............... 80,000
Trials....cciiiniien.. Cer e beesaesest st 10,000
Technology transfer/training........ ...t inaannn 10,000
m“mmn.*..-‘-,‘-»---.‘-..n‘-q...‘...‘, nnnnn x-oaovzﬁalooc
REFRIGERATIMNG SYSTEM

Charging & vacuum SysSEem. .. ...ttt enncnaancansen 25,000
25 oY o35 o 12 T« 10,000
Technology transfer/tralning. ..ottt ien e acann 5,000
SW'TOTAL&-‘;»-.,.-- ----- % &£ £ B % £ B B B 4 . s sk A os o s g..-..-‘..‘ﬁn,GQO
LS o8 ol o e 7= & LT 30,000

: §0.000
mTAL. (t-‘)"59“0Q‘.C.9"%’.‘%*.‘.@0“.“*0.0’9.“*2 -

MINUS COMPANY SHARE IN THE COST OF ONE MACHINE....... 40,000

TOTAL TNCREMENTAL CO8T. ...t iinrersvacassvrsrrasrsssa280,000



6.2 OPERATING COSTS

The use of HCFC-141b and HFC 134a generates incremental
recurrent cost:

FOAM INSULATION

Before: 67t CFC-11 @ 2,000, . . . ittt nanss UsDh 134,000
After: 40t MDI @ 1,B50. .. ..t inamnnannnnonn usp 74,000
21t HCFC-141b @ 4,000, ... .. .. UsD 84,000
SUB-TOTAL. & .ttt it et et s st st UsD 24,000

REFRIGERATION SYSTEM

Before: 3.64t CFC-12 @ 2,500, ...ttt it cnnnns Ushb 9,000

After: 3.42t HFC-134a8 @ B,000 . .. i ittt s mcecnannns UysnD 27,360
Higher cost of compressors, drier

capillaries: 12,000 @ 3.00........00u... uUsD 36,000

SUB-TOTAL. ... .vuwv. et et e et At e s UsSh  B4,380

TOTAL INCREMENTAL RECURRENT COST...........USD 78,360

This amounts to a NPV (2yr; 10% discount} of

UsSDp 135,000

6.3 TUNIT ABATEMENT COST

a) ODS Reduction Project Costs USDh 280,000
b) Annual Incremental Costs UsSD 78,360
c}) Capita.” Recovery Factor(1l0 years) 0.16275

d) 0ODS reduction/yearx 71,000 kg

Unit Abatement Costs [{a(c) + b)1/4 USD/Kg/y 1.75

TR mTmDT

7. FINANCING PLAN

Because of the change from hand-mixing to machine-dispensing in
the cabinet production, the company will experience an
improvement in foam qguality and foam processing. The company
agrees to participate in the investment cost of this foam
dispenser in the amount of 50% or USD 40,000. Thus, the company
requests the financing of

USD 415,000

I I M R M T e e
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8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

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

8.2 PROCUREMENT

UNDP will overses the procurement and provide technical
assistance.

8.3 SCHEDULE

Implementation schedule will start with MLF approval of the
project and will end after monitoring has confirmed that at no
place on the machine ¢r in the working area unsafe levels of
HCFCs can be detected.

i

TIME FOR COMPLETION I
TASK

o102} os | o] os Qs]

e e e

1. Preparation
MLF Approval X
Vigit Consultant

F Order Confirmation

2. Installation
Arrival, Customs x®
Installation %«

3. Start-up, Training
Machine Start-up X
Safety/Process Training x

4. Certification/commissioning b s

KA

3. PROJECT IMPACT

This project will eliminate the use of at least 71 tons of (FCs in
the first year of implementation. The Project employs commercially
and envircenmentally acceptable technology.

Annex: Technical Assssgsment

JSLfeo 23/06/94/003



TECHNICAL REVIEW /

PREPARED BY: Bert Veonendaal

1. COUNTRY OF ORIGIN:

2. PROJECT TITLE:

3. (SUB)SECTOR
4. CP RELATIONSHIP:

5. TECHNOLOGY:

6. ENVIRONMENTAL IMPACT:

7. PROJECT COSTS:

UNDP Foam Sector Expe

DATE: June 13, 1994

MALAYSIA

. UNITED -~ Elimination of CFC-11 in of

commercial refrigeration products
Foamed Plasticg/Refrigeration

Rot known

The choice of technology of the company
is the use of HCFC~-141b as a blowing
agent. This is accepted interim
technology that is predominantly applied
in North America, but alsc to a lesser
extend in some European countries and in
Japan. In the case of UNITED, an option
involving flammable substances such as
{(cyclo)pentane is for safety reasons not
feasible. The selection is supported.

The choice of HFC-134a as refrigerant is
also supported.

HCFC~141b is moderately flammable. No
specific precautions are likely needed,
but the project should include an safety
and industrial hygienic audit to assure
compliance with safety and exposure
standards.

Also, the company should be aware that
HCFCs are interim substanccs that
ultimately have to be replaced. The
equipment is capable to process LBBAs,
which means that most likely no
additional retrofitting will be needed

The unit abatement cost are difficult to
compare with other operations as the
company makes panels (UAC: 1.50- 3.00)
ag well as display cabinets (UAC over
8.00). Either way, the cost
effectiveness seepms reasonable or even
axcellent



8. IMPLEMENTATION:

9. RECOMMENDATION:

The fact that the company participates
in the cost of one of the foam
dispensers contributes to this. As the
company currently does not have a foam
dispenser for the production of the
display cabinets, but works with hand-
made batches, this seems to be justified
as a compensation for the better foam
quality and yield.

Another approach would be to include
this impact in the IRCs&. The
information provided in the project
document does not allow such a
calculation, but based on experience
values, savings similar to the
companies' contribution to the machine
could be expected

The cost related to the retrofit of the
refrigerant system is, based on a
suggeation from the technical reviewer,
taken from the Unimagna/Philippines
project. This company provided an
excellent, thoroughly researched and
modestly priced proposal

Adeguate

The project is recommended for approval



PROJECT COVER SHEET

e ey amm—————
——— Bt

COUNTRY : PANAMA

PROJECT TITLE: The Elimination of CPC-11 in the
Manufacture of Flexible and Rigid
Polyurethane Foams in Plastifom
S.A., Profomsa and Thermofoam S.A.

SECTOR COVERED: Polyurethane Foams

ODS USE IN SECTOR: 26 tons (1993)

PROJECT DURATION: One year

PROJECT ECONOMIC LJIFE: 10 years

PROJECT IMPACT: Phageout of tﬁe uge of 26 t/y of
CFC-11 (1993)

TOTAL PRCJECT COST: UsD 155,000

PROPOSED MLF FUND: usn 155,000

COST EFFECTIVENESS: USh .57 per kg per year (Unit

Abatement Cost}
INPLEMENTING AGCENCY: UNDP

COORDINATING NATIONAL BODY: Comigion Gubernamental del Ozono

b

PROJECT SUMMARY

This project will phase out CFC-1l1l consumption in the manufacture
of Flexible and Rigid Polyurethane Foam in Panama by ¢onverting to
mature non-0DE8 technologies {Methylene Chloride / HCFC=141bh). Three
companies, PLASTIFOM S.A. , PROFOMSA and THERMOFOAM S.A. who share
the Panamanian Polyurethane Foam production will participate in
this project. :

PROJECT PREPASATION AND TECHNICAL ASSESSMENT

The project propesal was prepared by Mr. Aristides Gabella in
collaboration with the Comigion Gubernamental del Ozono and Mr.
Jacgues van BEngel of UNDP. The project hag besn reviewed and is
supported by Mr. Bert Veenendaal, UNDP's Foams Sector Expert. His
comments are attached.



PROJECT OF THE GOVERNMMENT OF PANAMA

THE EBLIMINATION OF CFC-11 IN THE MANUFACTURE OF FLEXIBLE ARD
RIGID POLYURETHANE FOAMS IN PLASTIFOM S.A., PROFOMSA AND
THERMOFOAM S.A.

1. PROJECT OBJECTIVE

The objective of this project is to phaseout the use of CFC’s in
the production of rigid and flexible PU foams and to amsgure safe
workplace conditions in the use of methylene chloride ag a CFC-
replacement technology.

2. SECTOR BACKGROUND

The CFC-11 consumption in the Foams sector is 88 tong. Flexible and
Rigid foams manufacturing consumed 26 tons. Refrigerating foams
manufacturing consumed the remaining 62 tons.

3. ENTERPRISES BACKGRCUND

a) PLASTIFOM S.A. has a low pressure Martin Sweet machine for
the manufacture of flexible PU foam, The company was founded to
supply foam to a furniture company. Due to lack of business in this
area, the furniture company was replaced by a mattresses plant that
consumes over 80% of the foam production. They buy chemicals in
form of Components A & b from North Carolina Foam Industries in
Mount Airy, NC, USA and use Freon 11 in the production process.
They tried to replace Freon 11 by Methylene Chloride in the past
vear with bad regults. They also own a sprayving Rigid foam machine
Guemer. Their Freon 11 consumption is 5 tons per year.

b} PROFOMSA 2186 has a low presgsure Martin Sweet machine for
the manufacture of flexible foam. For the production of rigid foam,
which amounts to 10% of the total foam production, they use the
molded slab type of fabrication. The components for the rigid foam
are blended in open containers at ambient temperature. Given the
average temperature of 80 degrees Fahrenheit, 20% of Freon 11 is

lost in thi=s operation. The consumption of Freon 11 is § tons per
year,

¢) THERMOFOAM S.A, was founded in the early 19808 to produce
Flexible PU foam. During the upheavel of 1989 in Panama, it was
burned down to the ground. It was rebuilt and reopened as a Rigid
Spray PU Foam Operation, thanks to a chemical engineer with a good
knowledge of chemigtry of polyurethane foam, and who therefore does
his own formulations. This company haa a Gusmer sgpraying machine
and is the most active of the country in this type of activities.
Ite buginess is mainly in buildings and trucks. The consumption of

o2 e



Freon 11 is 16 tons a year.

4. PROJECT DESCRIPTION

a) PLASTIFOM S.A. tried to replace Freon 11 with Methylene
Chloride two years ago, but they were not succesgful in the trials.
They need Technical Assistance in order to succeed in this area.
Trials to achieve a good formulations need to be performed. Since
at present they do not have a ventilation system, a new one should
be installed. Their Spray machine, an old Gusmer machine, which is
in poor condition and should be replaced by a new one that is
capable of using HCFC-141b.

b) PROFCMSA needs Technical Assistance in modifying foams
formulas that can be allow the replacement of Freon 11 by Methylene
Chloride. Also they need technical assistance in their Rigid PUF
production to replace Freon 11 with a 50% blend of Freon 11 and
afterwards with HCFC-141b. The ventilation system, which currently
does not exist, should be installed.

¢) THERMOFOAM S.A. owns an old Gusmer machine which is not
capable of working with a ratio needed for using BCFC 141b instead
of PFreon 1l1. A new machine is therefore mandatory. Trials are
needed to familiarize the personnel with the machine as well as
with HCFC 141b.

5. TECHNOLOGY
5.1 OVERVIEW AND SELECTION

There are numerous technologies to replace the use of Freon 11 in
flexible foams by non or low ODS options. We refer to publications
by UNEP and documentation avallable through TNDP for summaries of
thesc technologies. Methylene Chloride is one of the most cost
effective technologies and in general can be applied where process,
industrial hygienic and regqulatory conditions allow.

Technologies to replace Freon 11 in the production of rigid PUF
inc¢lude:

o Freon 11 > partial watex/HCFC - 141b
o Freon 11 > partial water/HCFC-22, 1l52a
o Freon 11 » Cyclopentane

The first choice was retained singe HCFC-141b is a well tested
product and used widely in the USA. The companies inveolved in this

project are aware that this is an interim replacement until a
better product is found.



5.2 REQUIRED MODIFICATIONS

In all areas where methylene chloride and isocyanate are processed,
adequate process containment and ventilation will have to be
installed to assure safe workplace conditions. Regular Check-ups
should be performed to assure continued compliance with the minimum
gtandards. In the production of Rigid PUF with HCFC 141b as a
blowing agent, the ratic between the components is different than
when Freon 11 is used. In addition, the pressurs should be high in

order to have adequate equipment when the final ODP=0 blowing agent
becomes available,

6. PROJECT COSTS

6.1 CAPITAL COSTS

The following capital costs are expected related to this project:

a) PLASTIFOM S.A.
o Technical AssiBbanCe. . vt ittt ieninsnsven ush 10.000
Q ?rialgﬂ " & 8 * F F W B R B» " & F W& B EF RS KRR SR N E AR .usn 5‘ Goe
Q ventilatiGn’ 4 B A B S AR ke E S B E S PR T RS *USI} 17 ‘500
o Machine.".l‘.-let..‘l'.éiliﬁiﬁl.l.C'-‘IUSD 30.&00
o Contingenty. ... iurravecsncnanas crraneaaUSD 3.500
Total Plaatifgm S.A(f LI I B B Y BN B S T N N BN R IR BN BN JEE ) QUSD 66 - 060

b} PROFOMSA.
o Techniical ASBiBLANGCE. . chrcevesrssrvnrsensUBD 10.000
O Trials.. o vssvinanoananonsnssnssancsa SR § 23 8 5.000
o Vent;ilatian' * B & & B B £ & B ¥ B A & E P W F XS PR AR, 'I{JBD 1‘? .390
0 {:ontingant:yg *® ¥ m % E S P L F TR E TR LN e oW s8N 'gSD 3 £ ] 590
Tot’;al Proﬁcmsa& C NE N TR Y BRI L I I R T T I DY N I B B N S I N ) -UsD 36 L) QOG

<) THERMOFORM S.A.

o Technical AsSoiglanCe., ...cvssarssrasevseasa. . .USD 106.000
o Trials....ees s et ra e e ke, e sewees UBD 5.000
amachinECCQ ..... Qlt(Iﬁld‘iiiniv“i‘i‘l‘nt'USD 3&-600
o Contingenay........ e s e rsu s ear e . -USD 5.000
Total Thermofoam S.A. .. v rvrrarracensaa USD 50.000
GRAND TOTALis v v v e s v v ene P r s e m e et Ush 155.000



6.2 OPERATING COSTS

The companies do not have a breakdown on bhow much CFC is currently
used in Flexible Foams and how much in Rigid (Spray) Foams. If
detailed information would have been available, calculations would
most likely show that operational savings are almost equal to
operational costa, so that both would balance each other out, In
addition it should be noted that in other projects that focus on
technical assiatance to a subsgector, recurrent costs were not taken

into account. It is therefore recommended that the game be done in
thie case.

6.3 UNIT ABATEMENT QOSTS

&) Incremental Capital CoBtB......c0v00es.....U8D 155,000
L) Project Life Time. . cvrisrtrarsassancssssnareeasil years
c) Annual Incremental Recurrent Coasts/Savings.USD nil
d) CFC Comeumption..vsvinrssrscssvnscssvsocesskKGeoe.26,000
£) Capital Recovery Factor....svirersvcesarsesseea0.16275

UNIT ABATEMENT CcOST {[{a(f) +c}/dl..........0.97 USD/kg/y

R T M R R T N e M e s s T N O s TS ERn S omE RS S

7. FINANCING PLANW

The companies request a grant in the amount of
UsSD 155,000

-+t - 3-1-¢ -3 221

8. FPROJECT IMPLEMENTATION

8.1 MANAGEMENT

UNDP will oversee the implementation of this project

8.2 PROCUREMENT

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

5 @



8.3 SCHRDULE

TIME FOR COMPLETION
i TASK
01 | 92 | @3 | 04 | 05 | @6 |
l. Preparation ]ﬂ
MLF Approval x
Procurement preparation xx

2., Installation
Arrival
| Machine Installation

L

3. SBtart-up,
Machine Start-up
Trials, Training
Certification =

L
i

8. REQUIREDN REGULATORY ACTION

The project requires no regulatory action.

10. PROJECT IMPACT

Thie project will eliminate the use of at least 26 tons of CFC-11
in the €first vyear after implementation. The project employs
commercially developed and environmentally acceptable technology.
12. ANNEXES

Annex~A: Technical Assessment



1.
2.

8.
9.

TECHNICAL REVIEW,

PREPARED RY: Bert Veenendaal
UNDP Foam Sector E

DATE: June 11, 1994

COUNTRY OF ORIGIN:

PROJECT TITLE:

(SUB)SECTOR:
CP RELATIONSHIP:
TECHNOLOGY :

ENVIRONMENTAL IMPACT:

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATIONS :

Panama

!
Elimination of CFC-11l in the
Manufacture of Flexible and Rigid
PUF in Panama

Foamed Plastics

Not Known

The choice of technology is
acceptable. HCFPC-141Db is
transitional but the most feasmible
from cost and performance in spray
foams. MC safety concerns are
recognized. Technology transfer
addressed through external

expartise to be contracted through
m? -

MC has a short atmospheric
retention time and does not pose
environmental risks if handled
properly. HCFC-141bh has an ODP

" 19.10), but much lower than the

CFC-11 that iz currently usad.

UAC (unit abatement cost) not very
applicable because of the large

assistance component. Overall cost-
effective

Adequate

Acceptance of the proposal is
recommended



PROJECT OUTLINE

COUNTRY : PERU

SECTORS COVERED: All sectors

NATIONAL ODS CONSUMPTION: To be determined

PROJECT TITLE: Project preparation assistance

DURATION: TwO years

PROJECT IMPACT: Project identification/preparation in all

sectors, particularly in aeroscls, foams,
refrigeration and solvents

PROPOSED BUDGET: uss 100,000

IMPLEMENTING AGENCY: TNDE

NATIONAL COORDINATING AGENCY: Vice Ministry of Industry with
Cooperation of the Ministry of
External Relations

PROJECT DESCRIPTION

Peru has recently ratified the Montreal Protocol {June 1993), and
the Government is currently discussing its strategy for Country Programme
preparation based on the country study which is currently being
implemented by UNEP. It is anticipated that this programme will be
finalized by the end of 19%4.

The Working Group for the implementation of the Montreal Protocol in
Peru started operating in November 1993 and is an inter—-institutional
group that is in charge of the elaboration of the country programme and
the coordination of the ozone projects.

During UNDP’s Regional Workshop on Foams held in November 1993 in
Sao Paulo {(Brazil), as well as during the 12th Executive Committee
Meeting held in March 19%4 in Montreal, representatives from the
Government of Peru requested UNDP assistance in starting ODS phaseout
activities. In a formal communication that followed sent through UNDP-
Lima, the Government requested UNDP to include in its work programme a
project preparation request £for Peru. The sectors identified as
requiring immediate UNDP project preparation assistance are aerosols,
foams, refrigeration and solvents.

The funds regquested will be utilized over a two year period to
recruit international and national <coasultants to work with
representatives from the entities concerned as well as with governmental
bodies in project identification and preparation. It is anticipated that
during the wvisits of the international comnsultants, they would train
their local counterparts in Peru, and/or participate in national
workshops as organized by the Government. Expenses related to these
events will alsoc be covered through this project.

It is expected that the completed projects will be submitted fox
approval during the 13th, 14th and 15th Executive Committee Meetings.

The proposed budget includes:
International Consultants: uUs$ 60, 000
National Consultants: Uss 20,000
Training/Workshops: us$ 20,000



——

T

Programa da las Maciones Uaidas

para ¢l Cesarroito Desarrolo Mundial
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Lima, 27 de mayo de 1994

Estimado Sefior Van Engel:

De acuerdo a la comunicacisn del 24 de mayo remitida por el
Ministerio de Relaciones Exteriores hacemos llegar a usted el
docunmente "Asistencia para la Preparacién de Proyectos® para su

presentacién ante la Secretaria del Fondo Multilateral para 1la
aplicacidn del Protocolo de Hontreal.

Como Usted lo manifiesta en su comunicacién de fecha 14 de
mayvo Gltimo, entendemos gque este proyecte serd ejecutado por la OPS
Y

que los préximos serén adeministrados por esta oficina bajo la
modalidad de ejecucidn nacional.

Sin otro particular, hago propicia la ccasién para expresar a
Ud. los sentimientos de nmuestra distinguida consideracitn.

at aente,

Pierre den Baasg
Representante Residente

Sefior -
Jacques Van Engel

Environmental Specialist

1 United Nations Plaza,

New York, NY 10017

U.s8.a.
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E]l Ministerio de Relaciones
Exteriores saluds may stentapente =2l Programas de law
Nacioney Unidax puara el Desarrollo y, tiene a honra
hacerle 1legar ndjunto » la presente el proyecte titulade
“Axigtencia para la Preparacidn de Proyectos™, a fin de
que sea remitido ¢ la Oficipa del ¥Programa de las
Naciones Unidas para el Desarrolle en Nueva York,
atencian sefior Jaequex Van Engal, para su posterior
presentacidn ante la Secretaria del Fonde Mulliiateral
para 1a Aplicacidn del V'rotocolo de Montreal.

k1 Gobierno peruano solicita al
Programa de lax Naciones Unidas para el Desarrolle que

incluye on su programa de Lrabajo la puesta cn marcha de
un proyecto de asistencia preparatoris dirigide o
identificar ¥ preparar proyectos desatinadoy a cubric log
cortos incremecuntales de la eliminacidn de sustancias que
ngotan 1a capa de omeono, en los sertorcs dc aerosoles,
espunary roefrigeracidén y solventes en el Pevi.

fl Minisierio de Relaciones
Fxlerivres aprovechs 1la oportunided para reiterar al

Programa ide¢ Jas Naciones Unidas psra el Desarrollo el
featimonio de su mAs alta v distinguida conslideracién.

Liny 24 MAYD 1994

Al Honorable Programa de las Naciones Unidas
para 1 PDosarrolloe
Tama, - i



PROJECT COVER SHEET

COUNTRY : Philippines

PROJECT TITLE: FOAMCRAFT phasecut of CFCs in the
manufacture of flexible PUF (slabstock)

SECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: 417t CFCs (=0ODP) in 1991

PROJECT IMPACT: Phaseout of 90t CFC-11l/y (base 1993)

PROJECT DURATION: One year from approval

PROJECT ECONOMIC LIFE: Ten years

TOTAL PROJECT COST: USD 488, 608 Project Cost

PROPQSED MLF GRANT: 0sph 185,000

COST EFFECTIVENESS: UsSD 0.33/kg/y

COORDINATING Department of Environment and Natural
NATIONAL BODY: Resources {DENR}

IMPLEMENTING AGENCY: UNDP

APPRATSAL DATE May 5/June 10, 1994

PROJECT SUMMARY

Under this project Foamcraft Incorporated will phasecut the use of
CFCe in the manufacture of flexible polyurethane focam. The non-0DS
technelogy of choice will be based methylene chloride., The old box
foam machine will be replaced by a continucus line. Proper
ventilation in the workplace and training on the safe handling of
M.C. is included in the project.

TECHNICAL ASSESSMENT

Prepared by: Foamcraft Inc.
Reviewed by: Bert Veenendaal, UNDP Fecam Sector Expert



PROJECT OF THE GOVERNMENT OF THE PHILIPPINES

FOAMCRAFT PHASEGUT CFCs IN THE MANUFACTURE
OF FLEXIBLE POLYURETHANE FOAM (SLABSTOCK)

1. PROJECT OBJECTIVE

The objective of this project is to phase out the use of CFC in the

manufacture of flexible polyurethane foam slabstock (FPUF) at
Foamcraft Incorporated {(FOAMCRAFT) .

2. SECTOR BACKGROUND

The CFC consumption in the foam gector in the Philippines is
estimated to have reached about 420t in 1991 (ref.: Table 1).

CATEGORY - CFC-11 CFC-12

Polyurethane Foams (PUF)

Flexible PUF 25
Rigid PUF Appliances 285
General Insulation 80
Extruded Polystyrene Foams 17
TOTAL 400 17

Table-~-1: CFC-Uge in the Foam Industry in the Philippines
{19%1; metric tons)

The Government intends to eliminate the use of CFCs in this sector
in or before 19%8 through awareness programs, regulations and
incentives. A specific ban on the use of CFCs in the manufacture
of flexible foams is scheduled for 199%54.

3. ENTERPRISE BACKGROUND

Foamcraft Incorporated is wholly Philippine owned and employs about
45 people. Foamcrafit produces 700 metric tons of flexible
polyvurethane foam annually, for domestic use and indirect expoxrt.
Its current production capacity is 2000 metric tons per vear. In

1993, it used 90 metric of CFC-11 to produce 760 metric tons of
flexible polyurethane foam.



4. PROJECT DESCRIPTION

This project will eliminate Foamcraft’s use of CFC-11 in the
manufacture of flexible polvurethane foams. Consumption of CFC-11
will be halved in Phase I by introducing half-CFC, half-metrhylene
chloride formulations. Phase II will use all methylene chloride
formulation, c¢ontinucus process equipment, in the making of
flexible polvurethane foam. The preoject will address the need to

safeguard perscnnel against exposure of methylene chloride through
ventilation and training.

The company will carry a considerable part of the cost as the
continucus production line will provide capacity increase as well
as quality improvement. MLF funds are only requested for measures
to use methylene chloride in a safe way.

5. TECHNOLOGY
5.1 OVERVIEW AND SELECTION

There are numerous technologies to replace the use of CFCs in
fiexible foam by non ODS or low 0DS cptions. It is referred to
documentation from OORG, UNEP and UNDP in this area. Management of
FOAMCRAFT decided to opt for the use of an alternative blowing
agent--methylene chloride--for its slabstock production.

This technology will allow replacement of CFCs in a cost effective
way, without unacceptable losses in performance and processing.
Pre-condition is however a well planned reformulation program to
implement adijustments in the amount of blowing agent as well as in
the amount and type of catalysts.

Also, workplace concentrations of methylene chloride have to be
limited co acceptable industrial hygienic standarxds.

5.2 PRODUCTION PROCESS

The modification needed to implement the use of methylene chloride
a= a blowing agent include:-

Extra metering systems,
Encapsulation, ventilation,

Fall plate modification,
Reformulation,

Fire safety in encapsulated areas.

o000

Safety and process training for production staff and personnel will
alsco be needed. The new equipment will be able to handle methylene
chloride.



6. PROJECT COSTE
§.1 Total Capital Costs

The total budget for this project is USD 438, 608.
6.2 Incremental Capital Coste

The following is a summary of the expected incremental costs of
investwment and related activities:-

DESCRIPTION TOTAL {U3D)

o Eguipment modification
Maxfoam Fallplate 10,000
M.C. Metering system, pumps flow control 30,000
Ventilation system and control 40,000
Additive System 5,000
o Migc Adijustments 10,000
o Training on safety and process 20,000
o Trial material - 50,000
o Contingency and rounding 20,000
Total 1e5, 000

—% %1351

6.2 OFERATING COSTS

It is expected that uwltimately the operating costs may decline but
that this will take considerable time. Over the customary four (4)
eligible years, no decrease of cost is expected.

6.2 UNIT ABATEMENT COST

a) Capital Cost.. ... . i i, usp 185,000
b Capital recovery factor..................... 0.1627%
o) Incremental recurrent COSLE .. ... it vinunnn -0~

d}) CFC censumption........... Geesaerevacen ey 20,000Kg

- ~ Unit Abatement Costs [la(b)+c}/d] USD/kg/y 0.33

g

7. FINANCING PLAN

The company requests the reimbursement of the complete project
costs estimated on
usD 185,000

SEmmpmipmEm iy



8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

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

8.2 SCHEDULE

Implementation schedule will start with the approval of MLF and
will end after monitoring has confirmed that at no place on the

machine or in the working area unsafe levels of methylene chloride
can be detected.

TIME FOR COMPLETION
TASK

QL | Q2 | Q3 | 04 | Q5 | Q6

- - B e P i 7 e A e

1. Preparation
Select eguipment and
order x

2. Installation
Arrival, %
Machine modifications i e

3. Start up training
Machine trial XXX
Safety training X

4. Commissioning X

|
|

9. ENVIRONMENTAL IMPACT

This project will-eliminate the use of at least 90 tons of CFCs in
~the first year of implementation. The projects employs commercially
and environmentally acceptable technology.

Annex-A: Incremental Recurrent Cost
Annex-B: Technical Assessment

. .\PH’ PINES\ FOAMCRAF . PRD
940610/002



ANNEX - 2
RECUORRENT INCREMENTAIL COQSTS

For conversion from CFC-1l1 to methylene chloride, it is generally assumed a
drop of about 5% net in prime yield during the firgt vear, and 2.5% during
the gecond vear. After that, yleld figures normally return to standard.

In the process, 30 tons/year of ODS is replaced by an eqgual tonnage of
methylene chioride, In addition, the catalysts and polyol have to be
changed, recurrent safety training, operating costs for the forced cooling

and increased maintenance will be needed. This will impact on the operzting
cogts as follows:

ITEM BEFORE AFTER
90 T/Y CrPC-11 @ USS 2.1/kg USD 189,000

90 T/Y Methylene Chloride @ US$ 0.7 /kg UsDh 63,000
5 T/Y Softening Additive @ 7.50/kg 37,500
2 T/Y Extra Amine Catalyst @ 15.00/kg 30,000
2 T/Y Extra Tin Catalyst @ 8.00/kg 16,000

? T/Y BHT free polyocl @ pm
Annual electricity for forced cooling 10,000
Training, Maintenance . UsD 10,000
TOTAL gsD 185,000 ush 166,500
DIFFEBENCE uUsh 22,500

INCORRED COSTS FROM PRIOR CONVERSION EFFORTS:

First year yield:

Incremental Gain = ush 22,500
Logs = 5% x 700 T/Y @1550 = 54,250

- 31,750 x 1.0000 = USD - 31,750
Second year yield:

Incremental Gain = UsSb 22,500
Loss = 2.5% x 700 T/Yy @ 1550 = - _27,125

- 4,625 x 0.39030

i

Usp - 4,204

Third year yield:
Incremental Gain = . UsD 22,500
lLoss = 0% x 700 T/Y @ 1550 = - 0

+ 22,500 x 0.8260 = USD + 18,585

Fourth yvear yield:

Incremental Gain = UsSh. 22,540 -
Logs = 0% x 700 T/Y @ 1550 = - 0

+ 22,500 x 0.7513

USD + 16,904
NET FOUR YEAR TOTAL................USD - 4,650

On the balance, a slight increase in incremental recurrent costs appears to
exist over the 4 vear transitional period. However, it is acknowledged that
subgequent years would turn the balance . Based on this, recurrent
incremental cogts should not be considerxed.



6.

TECHNICAL REVIEW

PREPARED BY: Bert Veesnendaal

COUNTRY OF ORIGIN:
PROJECT TITLE:

(SUB)SECTOR
CP RELATIONSHIP:
TECHENOLOGY :

ENVIRONMENTAL IMPACT:

UNDP Foar Sector Expe

DATE: June 13, 1994

THE PHILIPPINES

FOAMCRAFT phasecut of CFCs in the
manufacture of flexible PUF (slabstock)

Foamed Plastics

Not EKnown

The choice of technology of the company
is the use of methylene chloride (MC) as
a blowing agent. This is accepted
technology that is predominantly applied
in North America, but also to a lesser
extend in some European countries and in
Japan. It is cost-effective, but
regquires a long learning curve for the
recipients--sometimes several years.
Many companies start to apply this
technology without MLF funds, but revert
later entirely or partly because of
process problems. Also, workers safety
ig very often compromised by not

providing adequate ventilation or fire
safety

MC has a relative short retention time
in the atmosphere. It contributes
consequently negligible to ozone
depletion and to global warming. The
problem with this substance is its
perceived itoxicity. Although MC is only

‘clasgified as a suspected human

carcinogen and even this classification
is contested, measures to sansure proper
worker protection to avoid exposure
above acceptable standards (about 50 ppnm
TWA in most industrialized countries)
should be part of any MLF project
involving MC, This project addresses
this problem adequately.



7.

B.

9.

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATION:

The unit abatement cost are very
reasonable for this type of operation
(0.33 versus generally 0.50 - 1.50).
There is8 no detalled calculation of
IRCa. However, the conclusion is
supported through seversl projects from
Eqgypt, Ghana. Indonesia and Malaysia

Aegquate

The project is recommended for approval



TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal

1. COUNRTRY OF QRIGIN:

2, PROJECT TITLE:

3. {SUB)SECTOR
4. CP RELATIONSHIP:

5. TECHNOLOGY:

6. ENVIRONMENTAL IMPACT:

UNDP Foam Sector Expe

DATE: June 13, 1994

THE PHILIPPINES

FOAMCRAFT phaseout of CFCs in the
manufacture of flexiule PUF (slabstock)

Foamed Plastics

Not Enown

The choice of technology of the company
ig the use of methylene chloride (MC) as
a blowing agent. This is accepted
technology that is predominantly applied
in North America, but also to a lesser
extend in some European countries and in
Japan. It is cost-effective, but
requires a long learning curve for the
recipients--gometimes several years.
Many companies start to apply this
technology without MLF funds, but revert
later entirely or partly because of
process problems, Also, workers safety
is very often compromised by not
providing adequate ventilation or fire
safety

MC bas a relative short retentioa time
in the atmosphere. It contributes
consequently negligible to ozone
depletion and to global warming. The
prohlem with this substance is its
perceived toxicity. Although MC is only
clagasified ae a suspected human
carcinogen and even this classification
is contested, measures to ensure proper
worker protection to avoid exposure
above acceptable standards (about 50 ppm
TWA in most industrialized countries)
should be part of any MLF project
involving MC. This project addresses
this problem adequately.



7. PROJECT COSTS:

8. IMPLEMENTATION:

¢. RECOMMENDATION:

The unit abatement cost are very
reasonable for this type of operation
(0.33 versus generally 0.50 - 1.50}.
There is no detailed calculation of
IRCs. However, the conclusion is
supportad through several projects from
Egypt, Ghana. Indonesia and Malaysia

Adequate

The project is recommended for approval



PROJECT COVER SHEET

COUNTRY: Republic of the Philippines

PROJECT TITLE: METAL FORMING CORPORATION phase out of the use
of CFC’s in the magufacture of polyurethane insulated
building elements.

ODS USE IN COMPANY: 50 MT of CFC-11
(50 ODP-weighted MT).

PROJECT IMPACT: Phase 1 (1994-1996): Appr. 59 MT of CFC-11 will be

eliminated per year during years 1996-1997.

Phase I (1997-1998): Appr. 78 MT of CFC-11 will be
eliminated per year during years 1998-1999 by replacing
remaining CFC-11 by HCFC 141b.

Phase HI (1999- ): Appr. 200 MT of HCFC-141h will be
eliminated per year (22 ODP-weighted MT of HCFC-141b
per year).

PROJECT DURATION: Phase I: 2 years
Phase IL: 1.5 years
Phase IIX: 1.5 years

PROJECT ECONOMIC LIFE: 10 years
TOTAL PROJECT COSTS: Incremental Capital Costs: US$ 205,000
Incremental Recurrent Costs: US$ 100,000
Total ODS Reduction Project Costs:  US$ 305,000
PROPOSED MLF GRANT: US$ 305,000
COST EFFECTIVENESS: US$ 1.85/kg ODP/year
COORDINATING Philippines Department of Environment and Natural
NATIONAL BODY: Resources (DENR)
IMPLEMENTING AGENCY: UNDP
PROJECT SUMMARY

Under this project Metal Forming Corporation will phase out the use of CFC’s in the manufacture of
rigid polyurethane foam for its building elements. The project contains three phases, reduced CFC,
HCFC and HFC phase. The project includes equipment modification, production trials, testing, training,
development and production follow-up. The company will induce incremental recurrent costs based on
higher chemical costs.



PRAMECT OF THE GOVERNMENT OF THE PUHILIPPINES

ELIVINATION OF THE USE OF C1FC% IN THE MARUFACTURE OF
BUILDING ELEMENTS AT METAL FORMING CORPORATHON

I PROJECT OBIKCTIVE

‘The objestive of this project s to enable Metal Forming Corporation 1o achieve an
immediaie reduction m its consumption of CIFC-11 and ultimately, 10 conver
blowing agent totally from CFC-11 10 QDP zero svstem.

2. SECTOR BACKGROUND

The CFC consumption in the foam sector in the Philippines s estinated to have
reached about 410 MT in 1991 CEC-11 (395 M1 in rdgid and flexible
polyusethane 1oams and CFC-12 (15 MT) in polvstvrene foam are the dominant
substances in this sector.

The Government intends to clinunate the use of CFC's i this sector in or belore
1998 through awareness programs, regulations and incenfives.

3 ENTERPRISE BACKCGROUND

Metal Forming, Corporation, head oflice in Metro Manila and Lactory m Cavite s
tully Philippine-owned ind craplovess 500 people. {ts sales in 1993 wer
approximately P30 mullion (1835 5.5 milion). One ol Metal Forming
Corporation's products are metal faced polyurcthane msulated panels which
company produced 82,000 square meters vear 1993 tor domestic and export
markeis and s the onlv producer of that kind of products in the Philippines at the
moment. Sales of polvurethane pancls was worth P70 million {US$ 2.5 mllion) in
1093 [0 used 30 AT of CFC-11 to produce 200 MT of rgid polvarcthane foam
and s expecied o use 63 M1 in 1994 1 recovered none of the CFC-T1 it used,
Somge prefiminary production trials using low-CEFC svstem has been done.

Metal Forming Corporation currently has one discontinuous line for manufactunag
of polyorethane elements, Maximum fength 1 12 meters, maximum width is 1220
mm and mimmum thickness 1 37 mm. Company has high pressure foaming
machine equipped with three mixing heads, one stationary for elements Tess than 6
rclers long and two movable for longer clements. In addition company has ong
portable high pressure foamme maching tor foaming on-site and for Lowning of
small sz clements for special purposes, [Uis cquippued with pour and sprav gun.



4, PROJECT DESCRUPTION

This project will reduce and then climinate Metal Formimg, Corporation’s use of’
CEFC-11 in the manutacture of rigid polyarethane toam. Consumption of CEC-11
will be halved in Phase I by introducing low-CFC formulations. In Phase U low-
QD HOPC-1410 (ODP ol 141b is 0.1 1) will replace the remaimng CHFC-11.
However HOFC's are transitional substances whose use will be freczed in 1996 and
phase out will be vear 2030 according to Copenhagen conference in 1992, Because
of uncertainty of prices and avatability of HCFU's after freczing Metai Forming
Corporation has decided to change (o ODIP-zero technology as soon as technology
s commmerctally available and the atfect to the product price is in reasonable Hunits,
It 1s niot adwvisable to choose Phase I blowing agent vet. There has been some
drawbacks in long time behavior of the new candidates.

During cach of the three phases, emplovees will be trained in the form of
workshops and seminars on handling of chemicals. proper formulation etc, but
acording to Metal Forming Corporation's experience. adoption of new technology
can only be accomplished by daily training of supervisors and operators. For this
task pobrurethance foam cxpert will be necded. Expert's duty will also mchude being
in ciose contact with chemical and equipnient supplhicrs,

Chemical muxing machine will be needed to make chemical formulation
adjustments possibic and tast. without disturbing production, Thermal conductivity
meter when changing to complete CFC-free technology is essential to avold
negative feed-back due to inferior quality of product in long-time use. Gusmer
portablc Toaming machine noeds to be replaced from fised-ratio to variable ratio.

Betore changing 1o HOFC-1344a, Toaming machine has to be equipped with suttable
mixing head and premixer.



) TROHNCHOGY
“SELECTION
SAMPACT ONTHE PRODUCTION PROCESS

Metal Forming Corporation hasg decided 10 reduce CEFC's i three phases final target
being non-ODP product. Fiest siep will be 50%-CFC reduced product and sccond
HCFC-141h product. In Phase (11 non-0 438 formulaton wall be sclected.

Phase I Low-CFC Foam

Low CFU-11 formulations have been widely mmplemenied i woestern Europe smce
1989, Fiftv percent CHFC-T1 use can be immediately achieved without equipment
muodilications. ( Exemption is portable foaming machine, which is fixed ratio tvpe.).
While typical CTFC-11 formulation contains approximaiely 135 percent CVC-11 per
weight, reduced formulation containg about 7.5 pereent CFC-11 per weight,
Disadvantage of CFC-11 reduction is that thermal conductivity of foam increases
and energy losses increase unless thicker and thus more expensive elements are
used.

It 15 most probable that chemical systems avatlable trom the suppliers do not suit as
such for Metal Forming because of dinenstons of products and theretore for
formulation modifications proper mixing equipment is needed.

Phase 1i: HOFC-141b

Metal Formung Corporation selecied HCTO-141b as mtermediate-tenn substitueni.
Ta reduce Tormulation price it will probably be used with water. Other candidate
was HOFO-22HOPC-14820 blead. FICFC-141D was selected because it can be
used in existing machinery without excessive changes, HUFC-141b is tlammable at
certain concentration bmits (7.3-16.0 volume-% in sir) and therefore adequate
ventilation must be installed. Also at that stage closed svstem for mixing of
chomicals s necessary,

Phase I HFE(C-134a

As told coarhier the most pronusing Phase (1 aliernatives are FIFC-1340 and
cvclopentane, HEC-134a is nontlamanabic but has fow boiling point (minus 26.5
deg ). Special mxing head and Blowing agont promiver will be needed.

Cyvelopentand’s disadvantage s tlammability cansing need of salety devices. Final
sclection of Phase HI alternative widl be made during Phase 11



6. PROJECT COSTS

6.1 INCREMENTAL CAPITAL COSTS

Phase 1 (1994-1996)

1. Equipment modification costs (US$)

a. Mixing machine, including installation 69,000
b. Outside testing 5,000
¢. HP Foaming machine for spray 40,000
Sub total 114,000

2. Production trials, training and testing
a. Production trials 5,000
b. Training of personnel, testing, development

and production follow-up :
-number of months 1

-cost per month, including DSA’s 10,000
-travel costs 2,000
Sub total 17,000

Total investment costs of Phase I 131,000



Phase T {1997-1998)
1. Equipment modification costs (LIS$)
a. Exhaust system HLO0Q
Sub total 10,000
2. Production {rals. training and testing
a. Production trials 3,000

b. Training of personnel, testing, development
and production follow-up

-pumber of months }

-c08t per month, including DS A's 10,000

~travel costs 2.000

Sub toial 17.000

Total investment costs of Phase I 27,0040



Phase T (1999-)
1. Equipment modification costs (US$)

3. Mixing head modifications 10,000

Sub total 10,000
2. Production trials, training and testing
a. Production trials 5,000

b. Training of personnel, testing, development
and production follow-up

-number of months 1

-¢cost per month, including DSA’s 10,000

~travel costs 2,000
Sub total 17,000
Total investment costs of Phase IiI 27,000
Contingency/Rounding (Phases I-III) 20,000

AENTAL CAPITAL COSTS




6.2 RECURRENT INCREMENTAL COSTS/SAVINGS
The company expects recurrent incremental costs based on higher material costs

from formulation changes, these costs are expected to amount to US$59,000 per
year. Net present value of these costs at 10% discount for 2 years amounts

to: USS 100,000
It is assumed that customers accept slightly lower thermal resistance.
Annex 3 provides more detailed information.

6.3  UNIT ABATEMENT COSTS

a) Incremental Capital Costs . ... ... .. ........ USS$ 205,000
b) Project LifeTime . . .. ... .. .. ... ... ... ... 10 years
¢) Incremental Recurrent Costs . . ... .. ... ... .. UI8% 59,000
& CEC Consumplion ... ... ... v i irn. kg 50,000
e) Capital Recovery Factor (@10% interesty . . ... ... .. 0.16275

UNIT ABATEMENT COSTS [{a(f) + c}/d] .. USD/kg/y 1.85




7 FINANCIAL PLAN
The company requests disbursement of 1788 305,000 vepresenting all eligible
incremental costs.
8. PROJECT PMPLEMENTATHON
A1 MANAGEMENT
1t t» proposed that UNDP will oversce tos project.
8.2 PROCUREMENT

It 1s proposed that UNDP will arrange the project procurement. UNDP would
cooperate with the [ocal UNDP office and with 1DENK.

8.3 SCHEDULE

TASK Yearl Year2 Yeard Yeard VYeard

Phase I: i ‘ 5
Fquipment modification  jxx ’
Production trals ot

CMow-CFC foam 0 oaw o
Production with low-CFC f :

Phase 1L i 5

_ Equipment modification | 1P xx
Production trials of

o Hdre-iebfoarn o oy
Production with : i
HOFC-1416 foam : ‘ : I XXX

Note: x - one guarter of the vewr

The schedule does not include Phase BL




9, REQUIRED REGULATORY ACTIONS

The project requires no regulatory actions.

10. RESULTS
Direct Project Tmpacts

During Phase I of the project appr, 59 ODP-weighted MT of CFC-11 will be
clominated per year as a result of shifting to low-CFC formulation. Implementation
of Phase T1 will result in a further phase out of 78 MT of CFC-11 per year {rom
Metal Forming Corporations manufacturing process by replacement to HCFC-
141b. Once Phase [II is implemented a further 200 MT (22 ODP-weighted MT) of
HCFC-141b will be eliminated. Figures inchade the estimated production growth
(Aunex]). However UAC 15 caleulated using CFC-use in 1994,

Indirect Project Impacts

Assuming that grant is provided to cover the incremental costs in Phases [ and 11,
there will be no impact (or minor depending on the price of HCFC-141b) on
product price in short term. Impacis on price in the medium and long term will be
dependent upon availability of financing for costs incurred in Phase . Consumer
demand and production levels are expected to remain unafiected by the project
assuming that customers accepl increase in energy consumption.



ANNEX 1

Folyurethane Panel Production Growth

: §
1993 1954 1905 1996 {997 ! 1998 | 1999 | 2000
Square meters ! f
per vear 82,000 178,000 | 237000 | 205000 | 335000 ) 412000 | 453000 500,000
Polylrethane i
chemicals vse 200MT | 433MT | STAMT TIAMT &53 MT SRTMT . IGRTMT ¢ 1193MT
Percentage growth : ;
OVer previous year & 117 33 24 20 16 \ 14 ! 10
ODP Phased Out Per Year
Phase! | Phase] | Phase! ! Phasell | Phasell | Phaselil ° Phase Ill * Phase ill
| | ? : C200
1993 1994 1995 1998 1 4997 i joog D 1uge 2000 andaBer
ODP used without i ! | ; ‘
reduction project | 30 MT SMT | 86MT 107MT | 128 MT i MRMT & 1e3MT o 179MT - 200MT
Aznniual QDP i é : :
avoided ¢MT OMT 22 MT 53MT 64MT | 132MT ¢ 14SMT PPOMT 0 20 MT
Annual ODP ; ; é :
remaming 30MT 65 MT 64 MT SAMT 64 MT I6MT | I8RMT : OMT ' 200MT
Percent of ODP ; f ]
phased out it { 25 S0 50 89 : B9 95 | 100




ANNEX 2

UNIT ABATEMENT COST (UAC) CALCULATION FORMULA

Where:

0C =

QS/R =

ODP =

A= C(F) + (OC - OS/R)
oDpP

Unit abatement cost, US$/Kg ODP/Ycear

ODS reduction investment cost, including all initial one time costs
such as technology and training,

Capital recovery factor; the annuahized capital cost charges,
discounted at a standard rate of 10% per year, over the economic lite
of the mvestment,

The annual incremental operating costs in the first year of full
operation.

‘The annual incremental operaling savings or revenue in the iirst vear
of full operation.

The annual ODS reduction at the tirst vear of full operation expressed
in QD units,



ANNEX 3

INCREMENTAL RECURRENT COSTS

Transferring to low-CFC/HCFC-141b alternatives increases formulation price as follows:

ASSUMPTIONS

CFEC-11 price US$ 2.5/kg
MDI price US$ 2.2/kg
HCFC-141b price US$ 4.8/kg

1 part CFC-11 replaced by water requires about 1.6 parts of MDI

MATERIAL COST

Before: 50.0t CFC-11 @ 2,500, US$ 125,000

After:  40.0t MDI @ 2,200, ...cciiiiiiiiiiiiraee USS 88,000
20.0t HCFC-141p @ 4,800, Us$ 96,000

Additional material costs/year................... B —— serresasmrasiieanen USS 59,000

This amounts at a discount rate of 10% over two years of operation to a Net Present Value (NPV) of:

US$ 100,000



ANNEX 4

ENVIRONMENTAL ASSESSMENT

This project will not result in any additional emissions, effluents or wastes being
produced at Metal Forming Corporation's plant,



TECHNICAL REVIEW

PREPARED BY: Bert Veenendaa

1. COUNTRY OF ORIGIN:

2. PROJECT TITLE:

3. (SUB)SECTOR:
4. CP RELATIONSHIP:

5. TECHNOLOGY:

UNDP Foam Sect

Date: June 13, 1994

THE PHILIPPINES

METAL FORMING CORPORATION (MFC) phaseout
of the use of CFCs in the manufacture of
polyurethane insulated building elements

Foamed Plastics

Not Knowm

The cholice of technology of the company
is the use of HCF(C-141b as an interim
solution, followed by HFC-134a, although
the door is kept open for adjustments if
emerging technologies would justify such
a move, This choice is supported.

Under normal circumstances the
recommendation would be to combine step
one and two and to provide in this step
enough hardware and technology transfer
that the enterprise can take the final
step on its own. However, MFC’s
production process is somewhat off
standard.

The company produces panels for
prefabricated buildings. The gauge is
considerable less (1.5’) than for cold
storage (3-4’') and the production
process 1s technically very challenging.
A sgpecial dsvice mixing head moves
literally in the panel sheeting and
fills it while retracting. This process
needs congiderable more precision than
the production of a standard panel. for
that reason the 3-step apprcach with
considerable technical transfer cost is
supported.



ENVIRONMENTAL IMPACT: HCFC-141b is moderately flammable. The

PROJECT COSTS:

IMPLEMENTATION :

RECOMMENDATION :

company has addressed this issue, but in
the opinion of the reviewer, it is
somewhat over-designed {(see cost).

The sgtatus as an interim technology is
adequately addressaed,

The unit abatement cost is reasonable
(USD 1.85 compared with & customary
range of 1.50G-3.00) although it should
be emphasized that the application is
rather unique under the MLF (only one
comparable application in Egypt).

Adequate, but acceleration should be
attempted.

The project is recommended for approval
with the budget changes as mentioned.



PROJECT COVER SHEET

COUNTRY : Philippines

PROJECT TITLE: Elimination of the residual use of (CFCs
in the manufacture of extruded
polystyrene foam sheets (Additional
Company ~ Styrotech Corporation)

SECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: 417t CFPCs (417t ODP} in 19591.

PROJECT IMPACT: 25 mt of CFC-12 (Phase—out has already
occurred)

PROJECT DURATION: 1 year.

TOTAL COST: SUS 60, 000

PROPOSED MLF GRANT: $US 60,000

NATIONAIL

COORDINATING BODY: Department of Environment and Natural

Resources (DENR)

IMPLEMENTING AGENCY: UNDP

PROJECT SUMMARY

This project will establish internationally acceptable production
safety conditions at an extruded polystyrene foam sheet (XPS) plant
that has converted to non ODS technologies — after the Philippines
signed the Montreal Protocol, The company involved, Styrotech
Corporation, was not included in the previocus Philippines XpS
manufacturing project proposal, approved at the 12th Executive
Committee, because of its reported foreign ownership. Actually,
the company was already sold to domestic interest at that time and
was completely Filipino owned. This project will expand the
previously approved project for three other companies to include
the Styrotech corporation. This will further realize the economic
efficiency gained from scale. The project will be implemented in
cooperation with the "Polystyrene Packaging Council of the
Philippines” and all companies involved will collaborate closely,

PROJECT PREPARATION AND TECHNICAL ASSESSMENT
This project proposal was prepared by Mr., Ko Swee Hee in

collaboration with the Department of Environment and MNatural
Resources. The project has been reviewed and is supported by Mr.



PROJECT OF THE GOVERNMENT OF THE PHILIPPINES

ELIMINATION OF THE RESIDUAL USE OF CFCs IN THE MANUFACTUORR
OF EXTRUDED POLYSTYREME SHEETE IN THE PHILIPPINES

The following are information specific to the Styrotech
corporation, sectoral and other general information are not
presented again but can be found in the previous proposal.

i. PROJECT OBJECTIVE

The objective of this project is to establish safe workplace
conditions in a plant that has already converted to non-0DS

technologies but is insufficiently protected against the related
fire risks.

2., PROJECT DESCRIPTICH

Styrotech corporation has converted te using LPG ag a blowing agent
in its Taiwan made XPS nc¢rew extruder. The company has some basic
safety equipment, such as static eliminators and humidifiers, but
not enocugh to maintain an acceptable safety level. Additiocnal

equipment such as gas detectors, blowdown fansa, exhaust fans and
fire extinguisher are needed.

3. PROJECT COSTS

DESCRIPTION CosST (UsSD)
- Gas detection and sensging system (4 pes) 18,000
+  Indusgtrial blow down fans (8 pes) 8,000
+  Exhaust fans (19 pcs) 1¢,000
+ Portable gas detector (1 upit) 4,000
+ Fire extinguisher:

(1) Dbhand-held CO, type 10 lbks (10 pcs) 2,000

(ii) Trolley mounted CO, type, 45kg (4 units) 8,000
- Water sprinkler aystem wi%h emergency on/off

switceh at tank area 8,000
« Contigencies and rounding : 2,000
Total 60,000

4. FINANCING PLAN

The Styrotech company reguest a grant in the amount of USD 60,000

E. IMPLEMENTATION

The project will be implemented in conjunction with activities for
the three o¢ther companies in the previously approved project.
Project schedules and implementation arrangements will be the same.
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TECHNICAL REVIEW

PREPARED BY: Bert Veanendaal

COUNTRY OF ORIGIN:

PROJECT TITLI:

(SUB)SECTOR

CP RELATIONSHIP:

TECHNOLOGY :

ENVIRONMENTAL IMPACT:

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATION:

UNDP Foam Sector Expe
DATE: June 13, 1994

THE PHILIPPINES

Elimination of the residual use of CF(Cs
in the manufacture of polystyrene foan

sheet (additional company -~ Stvrotech
Corporation

Foamed Plastics

Previously omitted while thought to be
foreign owned :

The has implemented butane technology.
Only some adjustments in safety features
have to be made. this project should be
seen as an extension of the previously

approved umbrella project for XPS in the
Philippines

See unbrella project

The project cost are reasonable and in
line with the umbrella project. Items
such as training and safety auvdit will

be covered under existing cost in the
umbrella project

Adequate (faster should be possible!)

The proiect is recommended for approval
with the stipulation to be implemented
in coordination with the companies
covered under the umbrella project.
This will save cost



COUNTRY :

PROJECT TITLE:

SECTOR COVERED:

ODS USE IN SECTOR:
PROJECT IMPACT:
PROJECT DURATION:
PROJECT ECONOMIC LIFE:

TOTAL PROJECT COSTS:

PROPOSED MLF GRANT:
COST EFFECTIVENESS:

NATIONAL
COORDINATING BODY:

IMPLEMENTIRG AGENCY:

PROJECT COVER SHEET

Thailand

PONSRI - Elimination of the use of CFCs
in the Manufacture of Extruded
Polystyrene Foam Sheet

Foamed Plastics

1510t CFCs (=0DP) in 1831

125 TONS CFC-~12/y (BASE 1993)

One vyear

1¢ Years

UsSp 580,000 Incremental Capital Cost
UJSD 240,000 Incremental Operating
Benefit

USD 346,000

USD 0.14 /kg/y {unit abatement cost)

Department of Industrial Works (DIW),
Ministry of Industry

UNDP

6 December 19%3/7 Jan. & 18 April 199%4

PROJECT SUMMARY

This project will eliminate the use 0f CFCs in the manufacture of
extruded polystyrene foam sheet (XPS) at Ponsri by introducing
the use of butane. The proiject includes safety measures o

address the flammable nature of butane.

This project will

complete the two-phased CFC elimination program for XPS

applications in Thailand.

Prepared by: Mr. Ko Swee Hee, Polysytrene
Reviewed by: Mr. Bert Veenendaal, UNDP Sector Expert (Foams)



PROJECT OF THE GOVERNMENT OF THE TEAILAND

PONSRI -~ ELIMINATION OF THE USE OF CFCs IN THE MANUFACTURE
OF EXTRUDED POLYSTYRENE FOAM SHEET

L. PROJECT OBJECTIVE

The objective of this project is to phase out the use of CFCs in
the manufacture of XPS foam sheet at Ponsri Co. Ltd.

2. SECTCR BACKGROUND

ODS are used as blowing agents in the production of five types of
foams in Thailand--appliance insulation, flexible foams, rigid
insulating foams used in construction,polystyrene packeging and
miscellaneocus foams. With the exception of polystyrene and
polyethylene foams, CFC-11 is used to gome extent in the
production of all these foam types. producers of foam products

in Thailand used almost 1,600t of ODS in 1991, Primarily CFC-11
and CFC-12.

The flexible foam (polyurethane foam) sub-sector has already

substantial phased out the use of CFCs by replacing it with
methylene chloride.

In other sub-categories CFC is, as before, the blowing agent of
choice and replacement efforts were so far restricted to
investigations, trials and project preparations.

3. ENTERPRISE BACKGROUND

Ponsri is cone of the largest polystyrene & polyethylene loam
gsheet manufacturers in Thailand. Its products are primarily for
food packaging industry. Together, these companies are believed
to produce the as much as 80% of the XPS. Under a separate
project, MLF assistance has been granted to the other two
companies (Food Box and Polyseal). _
Ponsri had previously converted its three extruders to butane use
but reversed that decision after a fire incident in its storage
area caused by inadequate safety measures from the system
conversion. The January mission confirmed the non-feasibility of
switching to hydrocarbon solution due to serious space
limitations at the factory. The company has now decided to use
butane as the CPC-replacement and will be relocating its XPS/EPE
production to a newly built plant in September 1594,



4. PROJECT DESCRIPTION

Ponsri utilized 125 MI of CFC-11/12 in 1993. Under the proiject,
Ponsri will eliminate the use cf CFCs through conversion to the
use of butane. The project includes adequate safety features to
assure the responsible use of a flammable substance. An
international process expert will oversee the implementation of

the project, provide technology transfer, safety manuals and
perform safety training.

5. TECHEHNQLOGY
5.1 OVERVIEW AND SELECTION

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

Atmospheric gases (Nitrogen, Carbon Dioxide},
Hydrocarbons (LPG, butanes, pentanea},

HCFCs (-22; -142b),

HFCs (-134a; -152a),

o000

Summaries of these technologies, their potentials and their
limitations are provided thrcocugh the UNEP Technical Options
Committee’s bi-annual review and through review papers from UNDP.
Hydrocarbons, specifically butane is selected by the Thai
companies as an alternatives that is:

o Proven technology in processing and product
performance,

o Envirommentally acceptable,

e} Low in toxicity,

o Adaptable to exigting equipment,

o Cost effective,

o Available in the local market.

A draw back of hydrocarbons is the high flammability, requiring
extensive safety precautions.

Users of hydrocarbons are subject to stringent fire regulations.
The emission of hydrocarbons . ig not regqulated in Thnailand, nor
are restrictions expected in the foreseeable future.

5.2 PRODUCTION PROCESS

The use of hydrocarbons will require substantial changes in the
production process and storage facilities. Reguired egquipment
modifications and additions may include:



o Storage

o Separate, explosion proof, location of the
butane tank.

o Feeding systems

o Injection systems for additives {anti-diffusion
and anti-static agents},

o Replacement of the foamant metering pump and

injection system,

o New gaskets and seals.

(o} New pressure gaugas
o Extrusion system

o Replacement or modification of the screw,

o Replacement or modification of the extrusion die.
o Electrical systems

o} Installation of spark arresters,

o Sealing of electrical control cabinets,

o Explosion proof motors and switches.
o Auxiliary safety devices

o] A ventilation system to prevent the accumulation

of hydrocarbon vapors,

O Monitoring and alarm systems for hydrocarbon
vapors,

o Extra fire extinguishers.

Production and aging areas are to be separated from other working
areas and to be protected against fire hazards. Production and
maintenance personnel has to be trained in the safe handling of
hydrocarbons, in addition to production training. Start-up
trials will be necessary to adijust for foamant volume and
permeability. It is anticipated that the company, in the light
of its past fire incident, will sustain unusually high insurance
costs,



6. PROJECT CQSTS

6.1 Total Capital Costs

The following is a summary of the expected costs of investment
and related activities.

Degcription Cost  (USS)
2 units of 7.5 kg butane tanks 80,000

{(including civil works, piping,
installation, etc...)

Fire safety & alarm system

Water sprinkler systemnm 20,000

Gas detection & sensing system 35,000

Portable gas detection system (1 unit) 4,000
. Industrial blow-down fans (30 units) 30,000
. Ventillation & exhaust gystem 40,000

45-kg trolley mounted COZ fire 13,000

extinguishers (8 units)

10-1b handheld C0O2 fire extinguishers 4,000

{20 units)

Static eliminators (4 units) 8,000
Machine modification (3 units} 240,000
Technology transfer 20,000
Safety training/pre & post audit 20,000
Trials ) 15,000
Contingency & rounding 51,000

Total: UsSs 580,000



6.2 OPERATING COSTS

The proposed system conversion is expected to result in
incremental operating henefits, calculated as follows:

Incremental Material cost:

Before: 125 MT CFC-12 @ US$ 2.10 /Kg ... vereunnn.n UsS$ 262,500
After: 125 MT butane @ US8$ 0.80 /kg ... US3% 100,000
6.25 MT' anti-shrinkage/static
agents @ $5.0/kg ........ ... ... Us8s 31,250
Incremental material SavingsS. ... ...ttt iatennnanns- Us$ 131,250
Other Incremental operating costs:
Training {annual) .............. uss 5,000
Higher insurance - building .... US$ 20,000
- transport ... US$ 10,000
Higher maintenance
(5% of capital coste) ......... UsSs 20,000
Incremental operating benefits .............. e Uss 76,250
Net present value {4 yrs, 10% discount]) ......ccceaee . Uss
240,000
6.3 TUTNIT ABATEMENT COST
a) 0DS Reduction Project Costs UsD 580,000
b} Annual Incremental Benefits usD 76,250
c) Project Useful Life 10 years
d) ODS reduction/y 125,000 kg
£} Capital Recovery Factor (10% discount) 0.16275
Unit Abatement Costs [(a(f) + b) /4l USD/kgq/0.14 kg/yr

7. FINANCING PLAN
The company reguests zh&“ﬁinancing of the net project cost

calculated to be:
USh 340,000

8. PROJECT IMPLEMENTATION
8.1 MANAGEMENT

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



8.2 SCHEDULE

Implementation schedule will start with MLF approval of the
project and will end after monitoring has confirmed that at no
place on the machines or in the working areas unsafe levels of
hydrocarbons can be detected.

— ————r —
—

TIME FOR COMPLETION

TASK

QL Q2 Q3 Q4 Q5 Q6

1. Preparation

MLF Approval x
Pre adudit x
Order Confirmation(s) b

2. Installation
Arrival, Customs x
Machine Modifications
Tank Installation
Safety Devices

LR

3. Start-up, Training
Machine Start x
Safety Training X

Post Audit/Commissioning

8.3 PROCUREMENT

UNDP will oversee the procurement. UNDP expects at about the

same time to procure for 3-5 similar projects, resulting in
procedural and cost efficiencies.

9. PROJECT IMPACT

This project will eliminate the use o¢of 125 tons of CFCs in the

first year of implementation. The project employs commercially and
environmentally acceptable technolegy.

ANNEX : Technical Assessment

THA-PONSRI.DOC
94-06-10



TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal

1. COUNTRY OF ORIGIN:

2., PROJECT TITLE:

3. (8UB)SECTOR
4. CP RELATIONSHIP:

5. TECBNLOGY:

6. ENVIRONMENTAL IMPACT:

7. PROJECT COSTS:

8. IMPLEMENTATION:

9. RECOMMENDATION:

UNDP Foam Sector Ex

DATE: June 13, 1994

THAILAND

PONSRI - Elimination of the use ~f CFCs
in the manufacture of extrided
polystyrene foam sheet

Foamed Plastics

Not EKnown

The company intends to replace CFC-12 by
butane. This technology is supported,
provided sufficient safety neasures are
included. The company tried to switch
to butane before on its own and had a
serious fire. 1t was excluded from the
firgt batch of XPS conversions under the
Fund in Thailand to allow a thorough
review of the cause of the fire and the
design of an improved implementation
plan. The proposal is based on implemen
tation at a new facility build by the
company from its own financial means

Butane is highly flammable. The project
takes this into acccunt. Putane isg also
photochemically active. There is

currently no legislation on this matter
in Thailand

The project cost are very reasonable.
Unit abatement cost are low compared
with most other projects (6.50-1.50
usual)

Adequate

The project is recommended for approval



PROJECT COVER SHEET

COUNTRY: URUGUAY

PROJEBCT TITLR: Conversion to CFPC-free Technology
in the Manufacture of Flexible
Polyurethane Foam

SECTOR COVERED: Foam Plastics

ODS USE IN SECTOR: 88.2 tons {(1933)

PROJECT BECONOMIC LIFE: 10 years

PROJECT IMPACT: Phasecut of the use of 17.4 t/y of

CPC-11 {(155%3) in the manufacture of
Flexible Polyurethane Foam

TOTAL PROJECT COST: UsSh 200,000 Ipcremental Capital
Cogt

PROPOSED MLF FUND: UsSD 200,400

COST EFFECTIVENESS: 1.87 USD per kg per year (Unit

Abatement Cost)

IMPLEMENTING AGENCY: UNDP

COORDINATING NATIONAL BODY: Conmision Tecnica Guberpamental de
Ozono, Ministeric de Vivienda,

Ordenamiento Territorial y Medio
Ambiente

A ooy i

m— ey — b

PROJECT SUMMARY

‘Under this project, 100% of the Uruguayan Flexible PUF industry
will convert to CFC-free systems, Five foam manufacturers and two
chemical suppliers will cooperate in this conversion project that

is environmentally friendly and cost effective Iin investment asg
well as in operating costs

PROJECT PREPARATION AND TECHNICAL ASSESSMENT

The project was prepared by Mr. Aristides Gabella in collaboration
with the Comigion Tenica Gubernamental de Ozono and Mr. Jacques van
Engel of the UNDP. The project has been reviewed and is supported
by Mr. Bert Veenendaal, UNDP's Foams Sector Expert. His comments
are attached.



PROJECT OF THE GOVEENMENT OF URUGUAY

CONVERSION TO CPC-FREE TRCHNOLOGY IN THE MANUFACTURE OF FLEXTBLE
POLYURETHANE FOAM

1. PROJECT OBJRECTIVE

The objective of this project ia to phase out the use of CFCs in
the manufacture of Flexible Polyurethane Foams (PUF) in Uruguay.

2. SECTOR BACKGROUND y

The Uruguayan Polyurethane Foam Industry consumed B88.2 tons of
Freon 11 in 1993. The manufacture ¢of Flexible PUF was responsible
for 17.4 tong of Freon 1ll. The remaining 70.8 tons were used by
seven companies invelved in spray applicatiouns.

3. BACKGROUND OF THE FLEXIBLE FOAM INDUSTRY AND xnwsgrnxsﬁs
INVOLVED

The manufacturers of Flexible PUF in Uruguay congumed 17.4 tons of
Freon 11 in 1993, Two companies, Divino S.A. and Poliflex Ltda. are
responsible for around 80% of the total production. All the
companies are located in Montevideo except Sudamtex, which is
located in Colonia. The Flexible PUF production is achieved by
using a slab foam machine in the 50% of the manufacturers, the
remaining 50% is produced in the intermittent molding operations
{("Golden Bucket®). By and large, the companies buy the raw
materlials and blend them according to their own formula. Profiles
of the enterprises are provided in Annex-A.

4. PROJECT DESCRIPTICH

The project is intended to convert all flexible PUF manufacturers
in Uruguay to CFC-free systems. The company names are:

Sudamtex del Uruguay S.A- -
Ronit Ltda.

Maxi

Divino S.A.

Poliflex Ltda.

00000

Another company (Denot} already phased ocut all use cf CFCs.

Baver S.A. and Dow Chemical are the chemicals supplying companies
in Uruguay. They have expressed their willingness ¢to £fully
cooperate in the execution of this project.

s 26



Because of the excellent access to international standard chemicals
in Uruguay, it is thought that through this project, all companies
can be converted to non-CFC technologies. However, two companies
{Sudamtex and Divino} operate continuous lines that cause higher
temperatures at lower dengity foams. During the techaical
agsistance which will be provided during this project, it will be

decided whether further action is needed to ensure sufficient
product quality.

5. TECHENOLOGY
E.1 OVERVIEW

There are numerous technologies to replace the use of Freon 11 in
the manufacture of Flexible PUF. We refer to publications by UNEP

and documentaztion available through UNDP for summaries of these
technologies.

5.2 SELECTION

The enterprises intend to phaseout Freon 11 in the flexible PUF
through replacement by methylene chloride which is considered the
most economic sclution. The use of forced cooling is required to
address the problem of discoloration at low densities.

5.3 REQUIRED MODIPICATIONS

In all areas where methylene ¢hloride and isocyanate are processed,
adequate wvapor containment and wentilation will bhave to he
installed to assure safe working conditiona. Regular checkups
shourld be performed to ensure continued complilance.
6. PROJECT COSTS

6.1 CAPITAL CQSTS
The following incremental capital costs are expected:
Sudamtex del Uruguay S.A. {(Continuous)

o Ventilzation Improvement....i....... Ush 30,000

O Trials;b%*i.t. wwwwww LI BN N ] USD ?:500
Total Sudamtex del Uruguay S.A........USD 37,500

Ronit Ltda. {(Box)

o Ventilation Improvement.............USD 10,000
0 Accelerated Cure System........,....USD 20,000

O Trials, «ooeeecssssrssa e o et s rzsaneses UsD 5.000
Total Eonit Ltdav--i.“*““‘ﬁ """ .h‘vsn 35’000
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Total MaXi--.-uo..-g...‘-.-ﬁoc-...;-a-»-USD 101000

Divipe S8.A. {(Continuous)

o Ventilation Improvement......s:....U8D 30,000
¢ Trialse,..... D PR £ 1.1 5 7.500
Total giVino SGA!...COQO!Q.QQOQ'OA‘&.QUS% 37"500

Poliflex Ltda. {Box)

o Ventilation Improvement............USD 10,000
© Accelerated Cure Sysgtem..... v enaasUBD 20,000
O Trialm, . .iessssasesesossosssassesUBD 5,000
Total Poliflex Ltda....-vvvrrseeannnsa.USD 35,000

Total Ventilation, Accelerated Cure and Trials
for the five companies.......vceuse...0U8D 155,000
C al Trainin nd follow up vigits. UsSD 25,000
Grand Total. .. recserasssasnscensasesUSD 180,000

Continﬁ'@naieg...»;.....*..;...,.....-;-..v.-aUS§ 293900

Grand ?Otalt‘atutuainaitntatu-Q-c-!’UQOUIuOQOUSD 200'009

6.2 OPERATING COSTS

For conversion from CFC-1ll to methylene chloxide, it is generally
agsumed a drop of about 5% net in prime yield during the £irst

year, and 2.5% during the second year, After that, yield figures
normally return to standard.

In the process, 17.4 tons/year of ODS is replaced by an equal
tonnage of methylene chloride. In addition, the catalysts and
polvol have to be changed, recurrent safety training, operating
costs for the forced coocling and increased maintenance will be
needed, This will impact on the operating costs ag follows:

® 4 8
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17 T/Y CFPC-11 @ 08% 2.1/kg uUsp 35,000

17 T/Y Methylene Chloride @ US§ 0.7 /kg USD 13,000
1 T/Y Softening Additive @ 7.50/kg 7,000
Extra Amine Catalyst @ 15.00/kg 4,000
Extra Tin Catalyst @ 8.00/kg 2,000

? T/Y BHT free polyocl @ P
Training, Maintenance 8D Q00
TOTAL UsD 39,000 UsD 31,000
DIFFEREKCE Ush 8,000

INCURRED COSTS FROM PRIOR CONVERSION EFFORTS:

First year yield:
Incremental Gain = UsD 8,000
Logs = 5% x 200 T/Y @1550 = 15,500

- 7,500 x 1.0000 = USD - 7,500
Second year yield:

Incremental Gain = Usp 8,000
Loss = 2.5% x 2500 T/Y @ 1550 = ~ _7,750
- 250 x 0.9080 = USD -~ 230
Third year yield:
Incremental Gain = Ugsh 8,000
Loss = 0% x 2500 T/Y @ 1550 = - 0

+ 8,000 x 0.8260 = USD + 6,600

Fourth year yleld:
Incremental Gain = UsD 8,000
loss = 0% x 2500 T/Y @ 1550 = - 0

+ B,000 x 0.7513 = USD + 6,000
NET FOUR YEAR TOTAL....cccueenexs.USD + 4,900

On the balance, a very slight decrease in incremental recurrent
costs may be expected to ogcur over the 4 year transitional period.
Based on this, recurrent incremental c¢osts should not bhe
congidered.

6.3 UNIT ABATEMENT COSTS

a) Incremental Capital Costg. ... USD 200,000
b) Project Life Time,.....cicivnviccnrnnnecassaasal0 years
c} Annual Incremental Recurrent Costs/Savings.USD nii
a) CFC Consumpllon. covsveinsconsssvsnsnsnrs eeseKT....17,400
£) Capital Recovery FacbOr....cciecessesnscscnssosssB3.16275

UNIT ABATEMENT COST [{alf) + c¢}/dl......1.87 USD/kg/vy



7. FINARCING PLAN

The companies request a grant in the amount of

Ush 200,000

mEEIMmEmE TR

8. PROJECT IMPLEMENTATION

8.1 MANAGEMENT -

UNDP will oversee the implementation of this project

8.2 PROCUREMENT

It is proposed that UNDP will arrange the project procurement in
close cocoperation with the Uruguayan Government.

8.3 SCHEDULE

- it

TIME FOR COMPLETION '
TASK

Q1 | Q2 | Q3 | Q4 | Q5 | Q6

1. Preparation
MLF Approval x
Procurement preparation XX

2. Instzllation
Arrival

®
Machine Ingtallation x
3. Start-up, B -
Machine Start-up _ x
Trials, Training N x| xx
Certification x

o
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9. REQUIRED REGULATORY ACTION

The project requires no regulatory action.

10. PROJECT IMPACT

This project will eliminate the use of at least 17.4 tons of CFC-11
in the first year after implementation. The project employs
commercially developed and environmentally acceptable technology.

As mentioned on page 3, the project may need follow-up for the two
companies operating continuous foam production machines.

11 ANNEXES
Annex-A: Company profiles

Annex-B: Technical Assessment



AHNNEX -« A

PROFILES OF THE FIVE COMPANIES INVOLVED IN THIS PROJECT

o _Sudamtex del Uruguay was founded in 1964 with 3% of uruguayan
capital. From the total of B850 employees 20 are involved in the
foam production., Thisg company 18 dedicated mainly to the
fabrication of fabrics. Their main product in the foam area are
mattregges. They have a home-made pouring machine. The Freon 11
consumpition during 1993 was 1.6 tons.

o Ropnit Ltda. was founded in 1990 with 100% uruguayan capital.
From the total of 10 employess 4 are involved in the foam
operations. They produced foam for mattresses and furniture. An
intermittent mold operation is used { Golden Bucket ). The Freon
consumption during 1993 was 1.2 tons.

o Maxl was founded in 1971 with 100% uruguayan capital. From a
total of 35 emplovees, 15 are involved in foam production. This
company is quite diversified: Hot and Cold Molded Bucket Seats, Arm
and Headrests with integral gkin, furniture parts with integral
skin and rigid foam inserts for theilr buckets seats. They have an

Rdmiral MH 8 foam machine, The Freon 11 consumption during 1993 was
only 0.6 tons.

o Divino S.A. has 100% of uruguayan capital. They did not report
neither the date of foundation or the number of employees. They
have a Ladenberg foam machine. Mattregses are their main product.
The Freon 11 consumption was 6 tons during 1993.

o] Poliflex Ltda. has to report date of foundation, capital
origin and number of employees. They bave an intermittent molding
operation { Golden Bucket )} .Mattresses are their final product, The
Freon 11 consumption during 1939 was 8 tons.

Note: For a more complete and detailed information about these
companies, please see attached additional information.
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3.

4.

8'
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TECHNICAL REVIEW

PREPARED BY: . Bert Veenendaal
UNDP Foam Sector Exp

DATE: June 11, 1994

COUNTRY OF ORIGIN:

PROJECT TITLE:

(SUB)SECTOR:
CP RELATIONSHIP:

TECHNOLOGY :

ENVIRONMENTAL IMPACT:

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATIONS :

URUGUAY /

Conversion to CFCdEree Technology
in the Manufacture of Flexible
polyurethane Foam

Foamed Plastics

Not Known

The choice of technoleogy is
acceptable (maximized water,
complemented by methylene
chloride). This constitutes also
the most economical solution. The
implementation is based on support
by chemical suppliers and an
external expert provided through
UNDP, which is a suitable solution

Methylene chloride has a short
atmospheric lifetime and does not
pose an environmental risk if
handled properlyly. The companies
should check on the regqulatoury -
status of methylene chloride, which
is restricted in some ccuuntries

UAC (unit abatement cost) standard
for F-PUF projecis is about 0.50-

© 2.50 US$/kg/y. This project exceeds

this, based on the small scale of
the companies. Compared with
projects for small scale companies
in Indonesia, Malaysia and The
Philippines, the costs are
acceptable

Adequate (very fastl!!

To accept unchanged
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TECHNICAL REVIEW

PREPARED BY: Bert Veenendaal
UNDP Foam Sector E
DATE: June 11, 1994 /
COUNTRY OF ORIGIN: URUGUAY /x”

PROJECT TITLE:

(SUB)SECTOR:

CP RELATIONSHIP:
TECHNOLOGY :

ENVIRONMENTAL IMPACT:

PROJECT COSTS:

IMPLEMENTATION:

RECOMMENDATIONS:

Conversgion to CPC-/free Technology
in the Manufacture of Flexible
polyurethane Foam

Foamed Plastics
Not Known

The choice of technology is
acceptable (maximized water,
complemented by metbhylene
chloride). This constitutes also
the most economical solution. The
implementation is based on support
by chemical suppliers and an
external expert provided through
UNDP, which ia a suitable solution

Methylena chloride has a short
atmospheric lifetime and does not
pose an environmental risk if
handled properlyly. The companies
should check on the regulatory
status of methylene chloride, which
is restricted in some countries

UAC {unit abatement cost) standard
for ¥-PUF projects is about 0.50-
2.50 US$/kg/y. This project exceeds
this, based on the small scale of
the companies. Compared with
projects for small scale companies
in Indonesia, Malaysia and The
Philippines, the costs are
acceptables

Adequate (very fast!!)

To accept unchanged



PROJECT OUTLINE

COUNTRY: URUGUAY
SECTORS COVERED: . Foams and halonsg
MHATIONAL ODS CONSUMPTION: 314.16 tonnesg ODP in 1882

FPROJECT TITLE: Project gpreparation assistance
DURATION: 8ix months
PROJECT IMPACT: Preparation of prodiects in the foamsg

and halons gectors
PROPOSED BUDGET: uss 30,000

IMPLEMENTING AGENCY: UNDP
NATIONAL COORDINATING AGEMCY: Ministry of Housing, Land Uses and
Environmental Affairs

e e e e g O g W S0 N R o e S T D N T i S T N I R A B (e ek g e v e e e st e e e ot e e e e e e
e T T R A e A L R M R R T E R N R S R R R A R R A e T S e

PROJECT DESCRIPTION

The Uruguay Country Programme {CP} for the phaseout of ozone
depleting substances (0DS) under the Montreal Protocol was prepared
with the asgistance of UNDP. The CP was presented and approved at
the 10th Executive Committee held in Montreal in June 1993.
Uruguay has designated DNDP as the implementing agency for the

technical asgistance and investment projects in the foams and
halong sectors.

Accordingly, the Government has regquested UONDP? to include in
its work programme a project preparation request for the following
projects and technical aggistance activities:

a) Phasing-out of CFC use in rigid insulation and flexible

foams .
b} Halon~-1211 banking project.
c) Halon-1301 technical aggistance project.

The TSS 30,000 preparatory asgistance funds will be utilized
over a gix-month period to recruit international and national
contsultants to work with national staff in the preparation of these
project proposals. various local expenges incurred during the
preparation of these proiect proposals will alsc be covered.

In fact, the Government had reguegted UNDP to urgently send
two consultants (halone, feoams) immediately, so that some of the
funds reguested herewith were temporarily charged to another
Uruguayan poject activity,- and will be transferred back to the
Presently requested project on a retroactive basis, once approved.

The completed project propogals will form part of UNDP’‘s work
programme that will be submitted for Executive Committee approval
at the 13th and subsequent meetings of the Executive Committee,



PROJECT COVER SHEET

COUNTRY:

PROJECT TITLE:

SECTOR COVERED:

ODS USE IN SECIOR:

ODS CONSUMPTION:
PROJECT DURATION:
LIFETINE OF PROJECT:
PFROJECT IMPACT:

PROPOSED MLY GRANT:
TOTAL PROJBCY COST:

UNIT ABATEMENT COST:

IMPLEMENTING AGENCY:

URUGUAY

Technical Assistance for the Implementation of
the National Programme for the Management and
Banking of Halon 1211.

Halon sector

1.8 tons per year of Halon 1111.
(Installed Halon 1211 is 10 tons)

5.4 tons ODS (ODP=3 for Halom 1211)
2 years and 3 month
10 years

Eliminating the importation of Halon 1211, and
withdrawsl from the mayket of 10 tons Halon 1211

Uss 272,000
Uss 272,000

US§ 7.9 per kg ODS

Government Technical Commission for the Ozone

Layey {COGD) of Ministyy of Housing, Territorial
Reguliation and Enviroament.

COMPANIES INVOLVED: The importers/distributors of Halon 1211

{(Tornay & Mori and Izeta Lopez}

IMPLEMENTING AGENCY: UNDP .

PROJECT SUMMARY :

The project is to provide technical asgistance to the users sector for awareness
and training purposes with reqard to control measures in halon bandling as well
as to avoid emissions of halen in stock.

The project is also to yrecovey Halen 121! from users in order to utilize the
existing stock of Halon 1211 in Uruguay for critical uses only. This part of the
programme will be aimed at covering the cost of substituting Halon 1211 fire
extinguishers by others extinguishers filled with alternative substances.

In addition, the project will assist in ensuring the good functioning of the
Halon 1211 Bank, both with respect to the actual physical deposit of the Halomns,
which will be located at the two fire eguipment companies, Tornay & Mori and
Izeta lLopez’ premises, and to the monitoring of the existing stock of Halons,
which will be centralized at the Goverament Technical Commission for the
Preservation of the Ozone Layer. The operation of the Halon 1211 physical Bank
includes the utilization of recycling equipment to be shared by the two companies
responsible for "banking" activities.




PROJECT OF THE GOVERNMENT OF URUGUAY

TECHNICAL ASSISTANCE FOR THE IMPLEMENTATION OF THE NATIONAL
PROGRAMME FOR THE MANAGEMENT AND BANKING OF HALON 1211

1) PROJECT OBJECTIVES

The three project objectives are:

1. To provide technical assistance to users with regard to the
necessary control measures to be adopted to reduce discharges
throughout the different steps of Halon 1211 handling, as well as
to avoid accidental discharge from installed equipment.

2. To provide technical and economic assistance to enable the
operation of the Halon 1211 Bank, including the cost of the
necessary installations for the physical bank, transport cost of
Halons too and from the physical bank for a period of two years,
and the operating expenses of the Registry Unit in charge of
controlling Halon 1211 stocks and of the Committee for Critical
Uses of Halon 1211, which will act within the scope of the
Government Technical Commission for the Preservation of the Ozone
Layer,

2. Economic assistance to cover costs arising from the
implementation of a method for the replacement of Halon 1211 fire
extinguishers presently used for none critical uses and where
alternative fire extinguishing agents can be used.

IL) SECTOR BACKGROUND

Uruguay‘s Country Programme for the Reduction of Ozone Depleting
Substances (ODS), approved in July 1993 includes measures for the
recovery and recycling of Halon 1211.

As from September 1992 the Uruguayan Government began to adopt
measures for the control of Halon 1211 consumption through the
signing of bilateral agreement with the US Government through its
Environment Protection Agency (USEPA).

As from that date, the Government Technical Commission for the
Preservation of the Ozone Layer, with the advice of the Firemen’s
Bureau and USEPA’S support have developed the preliminary stages of
the Halon 1211 Handling Programme, which included the installation
of a Halon recycling unit, the holding of a Training Workshop for
the Handling of Halon (aimed at the distributors and users
including the military sector) and the carrying out of an Inventory
of Halon 1211 Uses, Stocks and their corresponding geographical
distribution by type of company.

Once the above stages were completed, the Uruguayan Government
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deemed it convenient to approve a decree defining the framework to
regulate imports, exports and internal consumption of Halon 1211
through the implementation of the corresponding National Halon 1211
Administration Programme, mainly dealing with the operation of the
Halon 1211 Bank. This decree will have to be amended so as to
prevent Halon emissions from stocks in the hands of private users
who do not wish to participate in the bank.

*» 3



III PROJECT JUSTIFICATION

In September 1992, through a bilateral agreement with USEPA,
Uruguay accorded to pa¥ticipate in the Programme for the
Installation of a Halen 1211 Recovery Plant. Subsequently, through
the training of the local COGO and Firemen Bureau technicians at
Talleres Beaufort’s premises (September 1992) and the technical
support of USEPA, the Training and Awareness Workshop was held,
aimed at the different sectors dealing with Halon handling.

After publicizing the subject and carrying out a Survey of Ralon
1211 Stocks and Uses, the Uruguayan Government decided to set up
the regulations controlling the marketing of these substances
through a decree establishing the obligation to obtain prior
authorization from the Ministry of the Environment for all kind of
local transactions, imports and exports of Halon 1211.

Since compliance with the above regulations - which will be
enforced shortly — is aimed at concentrating Halon 1211 stocks, and
since the participation of the importers and distributors in the
Halon 1211 Bank is of utmost importance, it is necessary to obtain
financial support for the implementation of the Halon Bank.

In addition, to ensure full participation of present halon users,
and since the aim is to obtain substitution of these halons for
another type of fire extinguisher, financial support for an
extinguisher replacement programme is also very important.

For the above reasons, while it is c¢lear that Uruguay has
undertaken the preliminary steps for the installation of its Halon
1211 Bank, it should be noted that only through the support of the
Montreal Protocol Multilateral Fund it will be possible to
effectively apply the control measures, to ensure proper operation
of the Halon Bank, to eliminate none essential uses and to ensure
supply Halon for critical uses during the coming years, resulting
in the corresponding reduction in the use of these substances. It
furthermore makes it possible to avoid further import of new
Halons.

IV) PROJECT ACTIVITIES

1) Training of technicians in the users sector

This type of assistance is aimed at training technicians in the
users sector with a view to instructing them on the controls
necessary to reduce intentional discharges during maintenance and
servicing of Halon fire extinguishers, as well as to prevent
accidental discharge from installed equipment. This training
programme requires the presence of an international expert for a
pericd of 10 days to carry out the corresponding activities in
Montevideo. This above training programme is oriented to the
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following sectors:
a) the technicians of the eight companies distributing Halons in
the country;
b) the state and private sector personnel responsible for safety
and maintenance at the companies utilizing Halons.

On the other hand, a special event will be held for the military

sector personnel {(Air Force and Army) alsoc responsible for the use
of Halons.

In accordance with the conclusions of the Halon Awareness and
Diffusion Workshop held in Montevideo in December 1993, the time to
carry out the training programme at civil sector level has been
estimated as one week, and as three days for the military sector.

2} Operation of the Halon Bank

2.1) Implementing the operation of the Registry Unit, controlling
stocks at the Halon Bank and of the Committee for the Review
of Critical Uses of Halons, which will meet periodically to
evaluate the authorization of Halon requisitions. Both units
will operate within the scope of the Government Technical
Commission for the Preservation of the Ozone Layer of the
Ministry of Housing, Territorial Order and Environment.

2.2) Implementation of the Halon Physical Bank, which will be
located at the Tornay & Mori and Izeta Lopez’ premises, where
stocks of Halon 1211 will be concentrated to cover subsequent
requirements for essential purposes, with prior authorization
by the competent offices. This covers the use by the above-
mentioned two companies of the Halon 1211 Recycling Equipment

owned by the Uruguayan Government, under the corresponding
agreement.

2.3) Monthly contrel on the part of the Government Technical
Commission for the Preservation of QOzone, with the support of
the National Firemen Bureau of the stock at the Halon Physical
Bank, and of the operating conditions of the recycled
equipment.

3) Implementation of a system for the substitution of the Halon in

the hand of users by an alternative product, the cost of which

should be covered through assistance from the Multilateral Fund.
By means of a more direct contact with users of Halon 1211 on
the part of the Firemen Bureau and the technicians of the
distributing companies, the type of substitute to be employed
in each particular case will be determined.

4) Quality control
In order to avoid mixing of pure Halons with polluted Halens,
a gquality system will be introduced utilizing existing
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laboratory facilities in Montevideo. The cost of the

laboratory control with be covered through the operation cost
of the bank,.

v) EXPECTED_ PROJECT RESULTS

-~ Training of the technical personnel responsible for safety and
maintenance at the companies directly handling Halons, so as
to draw their attention to the need to preserve domestic
stocks of Halon 1211.

- EBlimination of imports of Halon 1211, which amounted in 1993
to 1.8 tons.
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~ Rationalization in the consumption of the domestic Halon 1211
stock

(estimated at 10 tons) through recycling and critical use
only.

Vi) PROJECT COSTS

VI.1l) ITraining and Capital cost

The project duration is two years and 3 month and consists of the
following elements:

a. Training programme:

1994 1995 1996 |
Total
Foreign expert: 8,000 0 o |
8,000
Workshop Materials: 4,000 4] 0 |
4,000
Workshop Infrastructure: 2,000 0 o |
2,000
14,000 0 0 | 14,000
b. Setting up a banking-secretariat for operation of the halon
bank.
1994 1995 1996 !
Total
S
Manpower 1,500 6,000 6,000 !
13,500
Legal assistance 5,000 0 o !
5,000
Hardware 2,500 0 0
2,500
Software: 1,000 0 o |
Kl,OOD
10,000 6,000 6,000 |
22,000

c¢. Operation of the bank, including registration of uses,
evaluation of critical uses, collection of halons and fire
extinguisher exchange programme:



1994 1995 1996 |

Total

Subcontracts with 2 companies 0 15,000 15,000 |}
30,000

Quality control Testing 0 1,500 1,500 !
3,000

Storage tanks for halon 1211 10,000 0 s B
10,000

Accessories 4,000 o o |
4,000

1,500 ABC powder extinguishers 0 37,500 37,500 |
75,000

500 €02 extingquishers 0 50,000 50,000 |
100,000

Two Recycling machines -~> gaa Note **

Miscellaneous 2,000 6,000 6,000 !
14,000

16,000 110,000 110,000 |

236,000

Grand Total 38,000 116,000 116,000
272,000

Note ** : One machine already procured through the Global Halons Project, a
second one will

he procured through that same project.
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vi.z2 Operational Costs

There are no operational costs or savings in this project. Eventual
savings resulting from not buying halons will be offset by
transportation costs related to the operation of the bank.

¥I.3) Unit Abatement Cost

a) Incremental Capital Costs.......... ceanasrxxx«USD 272,000
b) Economic Life Time...i veieennnrnasrncenscvcnnnnnnessl0 years
<) Annual Incremental Recurrent Costs/Savings......USD —

d) Annual Halons Consumption .......vivevcunnreeens.Kg 5,600
£) Capital Recovery Factor......c..viveennennnccasnssssre 0.16275

UNIT ABATEMENT COSTS [{a(i)-l— e}/d}..ceneccn....USD/kg/y 7.9
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VII. PROJECT IMPLEMENTATION
VII.1 MANAGEMENT

UNDP will be the implementing agency for this project and will
work with the recipient of project execution under the
guidance of the Government of Uruguay.

The Coordinating National Body will be the Government
Technical Commission for the Preservation of Ozone, with the
technical support of the National Firemen Bureau and of the
commercial importers and distributors of Halons in Uruguay.

VII.2 PROCUREMENT

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

vIiii TIMETABLE

The training of the technical personnel is foreseen to start
in October 1994, once first-level contacts have been carried
out with the distributor sectors, and through them, with the
users sector.

Installation of the Registry Bank and of the Critical Use
Review Committee is scheduled for October 1994, once the
corresponding software and equipment are installed and the
Critical Uses Review is agreed upon with the different
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sectors.

Installation of the Physical Bank and starting of operations
of same is scheduled for November 1994, once the physical site
has been determined and the corresponding contracts
established with the two selected companies.
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1X. REQUIRED REGULATORY ACTION

The project requires no reqgulatory action.

X. PROJECT IMPACT

This project will eliminate the use of at least 1.8 tons of
Halons 1211 in the first year after implementation which
corresponds to 5.4 tons ODS.
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