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GENERAL COMME1''TS 

1. The foam sector in Egypt consumes 722 tonnes of CFCs. The Executive Committee 
has already approved five projects in the foam sector for Egypt, which will result in the 
elimination of 329 tonnes of CFCs. 

2. The Government of Egypt has prepared three new investment project proposals in the 
foam sector in co-operation with UNDP and UNIDO. These project proposals are submitted for 
consideration of the Executive Committee. They are: 

• Elimination of CFC-11 in the Manufacture of Molded Flexible Polyurethane 
Foam at Modem Building Carpentry Co (Mobica) 

• Elimination of CFC-11 in the Manufacture of Molded Rigid Polyurethane Foam 
at Cairo Light Industries Co (Olympic Electric) 

• Phase-out of the use of CFC-12 in the Manufacture of Extruded Polystyrene 
Foam at Advanced Chemical Engineering Systems (Advechem). 

3. The Fund Secretariat reviewed these project proposals in consultation with lJNDP, 
UNIDO and their consultants as well as with the Government of Egypt. 

4. The implementation of these projects will result in the elimination of 291 tonnes ODP 
bringing the total elimination in this sector to 620 tonnes ODP. 

5. A total of US $2,395,520 is recommended for approval in the foam sector as follows: 

• Mobica Co. (US $434,000); 
• Olympic Electric Co. (US $940,000); 
• Advechem (US$ 1,021,520). This figure includes 13% for support costs. 
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COUNTRY OR REGION: 

PROJECT EVALUATION SHEET 

Egypt 

PROIBCT TITLE: 

BUDGET: 

INCREMENTAL COSTS: 

COST EFFECTIVENESS1
: 

PROIBCT DURATION: 

IMPLEMENTING AGENCY: 

Elimination of CFC-11 in the manufacture of 
Molded Rigid Polyurethane Foam at Cairo Light 
Industries Co ("Olympic Electric") 

US $940,000 (Fixed Project Costs) 

US $940,000 (Fixed Project Costs) 

US $12.53/Kg. ODP 

18 months for implementation of 100% CFC free 
technology; IO-year project life. 

UNDP 

NATIONAL COORDINATING AGENCY: Egyptian Environment Affairs Agency (EEAA) 

TECHNICAL REVIEW COMPLETED: YES_JL NO 

SECRET ARIA T'S COMMK1"TS 

1. A technical review was provided by UNDP after the project document was submitted 
by the Government of Egypt. 

2. The incremental costs are those related to costs of investment and technical assistance. 
There is no net material costs included in the incremental costs. The company will absorb the 
expected increase in material prices and the additional preventive maintenance costs. 

3. The project will result in an estimated annual phase-out of 75 tons of CFC-11. 

4. The two-phase conversion to CFC-free technology was chosen by Olympic Electric. 
In the first phase, 50 percent of CFC-11 will be replaced by carbon dioxide. In the second 
phase, the remaining CFC will be replaced by HCFC-141b. The project can be compared with 
similar HCFC-141b conversion projects submitted by the World Bank for Thailand. The Cost 
effectiveness determined as the ratio of incremental costs to the estimated annual saving of ODP 

Determined as the ratio of incremental costs to the estimated annual saving of ODP ($/ODP,,). 
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is US $12.53/Kg ODP in the case of Egypt. The cost effectiveness in four HCFC-14lb 
conversion projects with similar amount of ODS phased out in the refrigeration sector for 
Thailand ranges from US $17.4 to 50.7 per Kg ODP phased out. This comparison is in favour 
of the project for Egypt. 

SECRET ARIA T'S RECOMMENDATION 

5. The project is recommended for final approval of funding in the amount of 
us $940,000. 
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COUNTRY OR REGION: 

PROJECT EVALUATION SHEET 

Egypt 

PROJECT TilLE: 

BUDGET: 

INCREMENTAL COSTS: 

COST EFFECTIVENESS1
: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Elimination of CFC-11 in the manufacture of 
Molded Flexible Polyurethane Foam at Modern 
Building Carpentry Co (Mobica) 

US $434,000 (Fixed Project Costs) 

US $434,000 (Fixed Project Costs) 

US $21.70/Kg. ODP saved 

18 months, 10-year project life. 

UNDP 

NATIONAL COORDINATING AGENCY: Egyptian Environment Affairs Agency (EEAA) 

TECHNICAL REVIEW COMPLETED: YES _x_ NO 

SECRET ARIA T'S COMMENTS 

l. A technical review was provided following the submission of the project document. 

2. The all water blowing system will be applied to eliminate 20 tonnes of CFC-11 used 
in the manufacture of molded flexible polyurethane foams at Mobica Company. 

3. The incremental costs cover costs of investments and related activities. Although 
operational costs are not requested, the project document indicates that an increase in material 
costs and additional higher maintenance costs of about US $60,000 per year are expected which 
accounts for the absence of cost savings. The company will absorb these costs. 

Detennined as the ratio of incremental costs to the estimated annual saving of ODP ($/ODPK,.l· 
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4. This project is similar to those approved by the Executive Committee for other Egyptian 
molded foam manufacturers (Taki-Vita and Technopol); it is not as cost effective (Taki-Vita: 
US $5.88/Kg ODP saved and Technopol: US $11.72/Kg ODP saved). The low cost 
effectiveness of Mobica Co. may be explained by the fact that the project covers conversion to 
non CFC technology at two production lines manufacturing two different products at two 
different locations. 

SECRET ARIA T'S RECOMMENDATION 

5. The project is recommended for final approval of funding in the amount of 
US $434,000 as an amendment to the 1993 UNDP Work Programme. 
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COUNTRY OR REGION: 

PROJECT EVALUATION SHEET 

Egypt 

PROJECT TI1LE: 

BUDGET: 

INCREMENTAL COSTS: 

COST EFFECTIVENESS1
: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 

Phase-Out of the Use of CFC-12 in the 
Manufacture of Extruded Polystyrene Foam in 
Advance Chemical Engineering System 
(ADVECHEM) 

US $398,300 (Fixed Project Costs) 
US $1,425,000 (Operating Cost for Three Years) 
US $1,021,520 (Total Request including 
contingency fund and 13% overhead) 

US $1,021,520 (Project Costs) 

US $3.09/Kg. ODP saved 

11 months 

UNIDO 

NATIONAL COORDINATING AGENCY: Egyptian Environment Affairs Agency (EEAA) 

TECHNICAL REVIEW COMPLETED: YES_lL NO 

SECRET ARIA T'S COMMENTS 

1. This project was first submitted to be considered by the Executive Committee at its 
Ninth Meeting. However it was agreed with UNIDO during the Fourth Co-ordination Meeting 
held on 4-5 February 1993, that the project should be revised by UNIDO and that funds for 
preparing the project would be requested. US $100,000 was approved by the Executive 
Committee for UNIDO to prepare this and three other investment projects in the foam sector in 
Egypt. 

2. A revised proposal was developed by UNIDO and submitted by the Government of 
Egypt. 

Determined as the ratio of incremental costs to the estimated annual saving of ODP ($/ODPK,). For CFC-12, 
ODS =ODP 
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3. The objective of the project is to replace CFC-12/HCFC-22 blend with an 
HCFC-142b/HCFC-22 blend in the production of extruded polystyrene insulation foam boards. 

4. The project will result in an estimated phase-out of 196 tonnes of CFC-12. 

5. In its review of the project proposal, the Secretariat raised several issues related to the 
eligibility and/or cost of some of the project components and communicated its views to 
UNIDO. 

6. An independent technical review of the proposal was prepared for the Secretariat. The 
review has also questioned the cost of some project components. After discussions with UNIDO 
and the Government of Egypt, all outstanding issues have been resolved. The project proposal 
has been revised accordingly. 

SECRETARIAT'S RECOMMENDATION 

7. The project is recommended for final approval and for funding in the amount of 
us $1,021,520. 



COUNTRY: 

PROJECT TITLE: 

SECTOR COVERED: 

00S USE IN SECTOR: 

PROJECT IMPACT: 

PROPOSED BUDGET: 

IMPLEMENTING AGSNCY: 

COORDINATING AGENCY: 

PROJECT COVER SHEET 

Egypt 

Elimination of CFC-ll in the manufacture 
ot molded flexible polyurethane foam at 
Modern Building Carpentry Co. (Mobica) 

Foa.msd E'lastics 

722 tons CFCs (722 tons ODS} in 1991 

20 tons CFC-11 per year, based on 1993 
consumption 

USO 434,000 

UNDP 

Egyptian Environment Affairs Agency (EEAA) 

PROJECT SUMMARY 

Mobica is a leading manufacturer of home furniture, office 
furniture and complete automotive seats tn Egypt. 

The company produces a substantial part of the polyurethane foam it 
needs for its product in house on four production lines. CFCs are 
currently used in this process. Under this project, Mobica will 
phaseout the use of CFCs in the production of molded flexible 
polyurethane foams. l t wi 11 be replaced by an al 1 water blown 
system, requiring replacement of the foam lines, the (epoxy) molds 
and the installation of thermal ~onditioning equipment. 

The replacement of CFCs will increase the cost of raw materials, 
resulting in 10-15% higher operational costs. The company will not 
request reimbursement of these costs, but absorb these if 
compensation through the market proves to be impossible. 



PROJECT OF 'l'HE GOVERNMENT OF EGYPT 

ELIMINATION OF CFCS IN THE MANUFACTURE OF MOLDED FLEXIBLE 
POLYURETHANE FOAM AT MOBICA 

l. PROJECT OBJECTIVE 

The objective of this project is to phaseout the use of CFCs in the 
manufacture of molded flexible polyurethane foam (PUF) at Modern 
Building Carpentry Co. (Mobica). 

2. SECTOR BACKGROUND 

The CFC consumption in 1991 in the Egyptian foam sector--excluding 
foams for domestic an<l. commercial appliances--has been established 
at 722 tons, with an annual growth rate of 15-20% (Egyptian Country 
Program)·. Uninhibited growth would lead to an estimated CFC 
consumption of 1,000 tons in 1993, and 2,050 tons in the year 2000. 
EEAA, with assistance of UNDP has designed a strategy for this 
sector, targeting annual consumption reductions beginning l 993. 
Finalization of the projects submitted so far to the lMLF would 
bring the actual implementation of this strategy well in line with 
the target. A complete phaseout of the use of CFCs in the foam 
sector could be reached in 199B. 

3 • ENTERPRI ZE BACKGROUND 

Mobica is a private sector partnership company, established in 
1976. It is one of Egypt's major manufacturers of institutional 
and commercial furniture. Products include: 

o Office furniture 
o Home furniture 
o Kitchen cabinets 
o Hotel furniture 
o School furniture 
o Laboratories 
o Car seats (complete) 

Mobica is the only supplier of complete seats to the automotive 
industry. 

The company operates 7 factories and employs 1100 workers. More 
information is included in annex A. 
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4. PROJECT DBSCRIPTION 

one of Mobica' s main activities is the production of seats for 
offices, cars and busses, utilizing cold cured foam technology. 
The company has four low pressure foaming units in place: two 
for the production of (semi rigid) integral skin foams (ISF) and 
two tor the production of (flexible) foam seats. 

The company is comm1 tted to phaseout the use of CFCs. It has 
prioritized the phaseout in flexible foam, as this process uses the 
~jori ty of the CFCs ( 20 t/y versus only ? • 5 t/y in IBF), and 
replacement technology is readily available. The intention is to 
employ full water blown formulations. 

The ex1st1ng low pressure machines are not suited to handle the 
higher viscosities that are associated with the new process, and 
will need to be replaced. Also, the company feels that the 
existing molds, made from epoxy resin, need to be replaced. 
FinallY, temperature conditioning systElllllil are needed. 

The new raw materials will induce a 10-15% increase 
costs. The company wi 11 absorb thes:e costs, or, 
compensate the effect through higher product prices. 

5 • TECHNOLOGY 

5 .1 SELEC'I'ION 

in operating 
if possible 

The standard replacement technology for CFCs in molded flexible PUF 
is an all water blown system. Virtually all manufacturers in the 
USA have made this shift in previous years, and the trend 15-­
although somewhat delayed--the same 1n Europe and Japan. Other 
Egyptian manufacturers are already in the process to do the same 
(MI$R Foam, Taki-Vita, Technopol) with the help of the IMLF. Mobica 
wants to follow this trend. 

5.2 PROCESS MODIFICATIONS 

the existing two low pressure metering systems for flex1ble PUF 
have to be replaced by high pressure units. 

Boilers for mold heating and an oven for resin conditioning are 
needed. 

The existing epoxy molds are considered to be insufficient for the 
new system and need to be replaced. 

Personnel has to be in5tructed in the new technology. 
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6. PROJECT COSTS 

6.1 TOTAL PROJECT COSTS 

The following is a summary of the expected costs of investment and 
related activities (the numerical values are for UNDP budgeting 
purposes): 

ITEM 

2109 

2109 

2109 

3309 

5306 

DESCRIPTION SUBTOTAL 
(USO) 

2 High pressure foaming 
units (80 kg/hr) ...... each 150,000 

2 chillers each 

Temperature conditioning 
system consisting of 
o Two boilers each 
o one barrel oven 

Training, Start-up 

Contingency and Rounding 

GRAND TOTAL 

10,000 

13,750 
35,000 

Supporting documentation is provided in annex B. 
Exchange rate: 1 USD = 1.60 DM. 

6.2 OPERATING COSTS 

'rOTAL 
(USO) 

300,000 

20,000 

62,500 

12,000 

39,500 

434,000 

The company expects an increase of 10-15% or USD 25,000-37,500 in 
raw material costs related to the conversion to a non CFC system. 
In addition higher maintenance costs are expected related to the 
new equipment ( about USO 25, 000-35, 000). Overall, incrementa,.l 
operating costs of about 

USD 60,000 

are expected. As mentioned before, the company will absorb these 
costs. 

4 



a) 
b) 
c) 
d) 

6.3 UNIT ABATEMENT COSTS 

ODS reduction project costs 
Annual incremental operating costs 
project useful life 
ODS reduction/y 

Unit Abatement Costs [(a/c + b)/d] 

(discount rate: 10) 

7, FINANCING PLAN 

USD 434,000 
USO 60,000 

10 yaara 
kg 20,000 

USD/kg/y 5.17 

Mobica 1s requesting full reimbursement of the project costs of 
USP 434,000. The company itself will absorb the incremental 
operating costs. 

8. PROJECT IMPLEMENTATION 

8.1 MANAGEMENT 

UNDP-OPS will oversee the successful implementation of this 
project. The project will be carried out at the companies 
facilities in Desert Road Cairo-Alexandria. UNDP-ENR will provide 
technical assistance during project execution. 

8.2 PROCUREMENT 

It is foreseen to assign the procurement of the project to UNDP's 
Office for Project Services (OPS). OPS will procure at the same 
time about ten projects in Egypt, several of them similar in 
equipment requirements. This will result in procedural, time and 
cost efficiencies. OPS will be assisted by the local UNDP office 
as well as by EEAA, and receive technical assistance from UNDP-ENR. 
The OPS policies on bidding procedures, contractor selection, 
disbursement procedures and project certification will apply, 
assuring fair bidding and accountable financial management. 

5 



8.3 SCHEDULE 

TASK TIME FOR COMPLETION 

01 02 03 04 Q5 06 07 

Procurement preparations 
0 Project management X 

0 Design, specifications X 

0 Preparation bid lists X 
o Tenders, selection of ltX 

contractors 
0 Purchase order(s) X 

Arrival equipment, Customs xx 
clearing 

Installation of equipment X 

Training xx 

Total implementation time: 12 months. 

9. PROJECT IMPACT 

This project will eliminate the use of 20 tons of CFCs (1993 base) 
in the first and subsequent years of implementation. 

10. ANNEXES 

Annex A: Company Information 

Annex B: Equipment Quotations 
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COUNTRY: 

PROJECT TITLE: 

SECTOR COVERED: 

ODS USE IN SECTOR: 

PROJECT IMPACT: 

PROPOSED BUDGET: 

IMPLBMENTING AGENCY: 

COORDINATING AGENCY: 

PROJECT COVER SHEET 

Egypt 

Elimination of CFC-11 in the manufacture 
of molded rigid · polyurethane foam at 
Cairo Light Industries Co. ("OlYl!IPiC 
Electric") 

Foamed Plastics 

722 tons CFCs (722 tons ODS) in 1991 

75 tons CFC-11 per year, based on 1993 
consumption 

USD 940,000 

UNDP 

Egyptian Environment Affairs Agency (EEAA) 

PROJECT SUMMARY 

Cairo Light Industries Co., better known under 1 ts brand nall!e 
nolympic Electric", is one of Egypt's major manufacturers of water 
heaters, cool boxes and solar panels. It is a member of the 
Olympic Group, an Egyptian owned private sector enterprize. 

The company utilizes rigid PUF to insulate the above mentioned 
products. CFC-11 is currently used in this process. Under this 
project, Olympic will phaseout the use of CFCs in two phases. In 
the first phase 50% of the CFCs will be replaced by carbon dioxide. 
In the second phase the remaining CFC will initially be replaced by 
HCFC-14lb and ultimately be replaced by HFCs or carbon dioxide. 

The replacement of CFCs will increase the operating costs of the 
process, at least initially (HCFC-14lb ia about 50% more expensive 
than CFC-11). The company is not requesting reimbursement of these 
costs, but will attempt to find compensation through the market. 



PROJECT OF THE GOVERNMENT OF EGYPT 

ELIMINATION OF CFCS IN THE MANUFACTURE OF RIGID POLYURETHANE FOAM 
AT OLYMPIC ELECTRIC 

1. PROJECT OBJECTIVE 

The objective of this project is to phaseout the use of CFCs in the 
manufacture of rigid polyurethane foam at Cairo Light Industries 
Co. ("Olympic Electric"). 

2 . SECTOR BACKGROUND 

The CFC consumption in 1991 in the Egyptian foam sector--excluding 
foams for domestic and commercial appliances--has been established 
at 722 tons, with an annual growth rate of 15-20% (Egyptian country 
Program). Uninhibited growth would lead to an estimated CFC 
consumption of 1,000 tons in 1993 and 2,050 tons in the year 2000. 
EEAA, with assistance of UNDP has designed a strategy for this 
sector, targeting annue11 consumption reductions beginning 199:3. 
Finalize1tion of the projects submitted so far to the IMLF would 
bring the actual implementation of this strategy well in line with 
the target. A complete phaseout of the use of CFCs in the foam 
sector could be reached in 1998. 

3. ENTERPRIZE BACKGROUND 

The Olympic Group is a family owned enterprize, employing in excess 
of 5000 workers. The company was founded in 1960 . It currently 
produces waterheaters, solar panels, ice coolers, vacuum cleaners 
e1nd more. 

Cairo Light Industry Co., a fully owned subsidiary, opened five 
years ago a modern, state of the art plant on property in 10 
Ramadan City. An older plant in Calro is still in use. The company 
is highly "vertically" integrated, i .c. it produces virtually all 
parts of its products in house. House keeping, and modern labor 
relations are in 10 Ramadan a priority, and have resulted in a 
productivity that is unique in the Egyptian industry. 

4. PROJECT DESCRIPTION 

Cairo Light Industries Co. (Olympic) currently utilizes about 75 
metric tons of CFC-11 to produce rigid polyurethane foam for the 
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insulation of water heaters, cool boxes and solar panels. 

Two foaming units are used for the insulation of water heaters and 
the panels in a modern facility in 10 Ramadan City. Two other 
foaming units are used in a facility in Cairo, where cool boxes for 
ice and food are manufactured. Water heaters is the major 
production. 

The company is committed to phaseout the use of CFCs. As 
immediately available technology, it has identified the 
maximization of the use of CO2, generated from the water/isocyanate 
reaction. This will decrease the amount of CFC used by 50%. 
Subsequently, a 100% phaseout of CFCs will be implemented by 
replacing the remaining CFC-11 oy initially using HCFC-14lb 
followed by the introduction of full water blown foam or through a 
direct switch to water blown foam. 

The higher viscosity of the raw materials requires the replacement 
of the existing foaming units. In addition, separate introduction 
of physical blowing a.gents requires the installation of blending 
units. 

The new raw material systems are expected to be somewnar mo:r:e 
expensive, leading to higher operating costs for Olympic. In time, 
higher expected costs for CFCs and more competi. ti ve chemical 
pricing may reduce or eliminate this difference. Olympic will not 
request any subsidizing of incremental operational costs. The 
company will absorb these costs or, if possible, compensate the 
effect through price increases. 

5 . TECHNOLOGY 

5. l SELECTION 

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

o CFC-11 > partial water/HCFC-14lb >? 
o CFC-11 > partial water/ HCFC-22, 142b > HFC-134a, 152a 
o CFC-11 > Pentane 

In addition, compounds such as perfluoroalkanes, HCFC 123, 
fluorinated ethers and 2-chloropropane have been suggested, but 
are immature in technology, limited available or toxioologically 
suspect. 

The :nrst solution--also called the "1 iquid" solution-- employs 
technology that is closely related to the existing one. The final 
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step in this process is not yet decided. One potential solution is 
HFC-356, but full water blown foam with improved cell structure 
remains an option, specifically in "lesser demanding" systems such 
as water heaters, were dimensional changes--although costly-- are 
possible. 

The second one--also called the "gas" solution--utilizes a gaseous 
mixture of physical blowing agents, requires always new equipment, 
and extensive adjustments. The final step in this process is seen 
as the introduction of (gaseous) HFC's. 

Cyclopentane technology 1s lately commercial introduced in Germany. 
Its flammable character requires safety conditions and limits its 
use. Only two companie offer currently cyclopentane packeges, 
including equipoment Bayer/Hennecke and BASF/Elastogran). In 
Olympie's case, the use of cyclopentane would be cost prohibitive 
from a safety standpoint. 

Olympic has decided for the water/HCFC-14lb solution with most 
likely subsequent replacement of the HCFC by a fully water blown 
system. Such systems are already introduced for water heaters. 
The main reason for this choice 1s the flexibility that this option 
provides. With three distinctly different applications, Olympic 
may well end up with different end solutions for these 
applications. This route will allow for this without additional 
investments. 

5.2 PROCESS MODIFICATIONS 

The existing equipment at Olympic is based on low pressure metering 
of the material components. It 1s not suited for the higher 
viscosities that are required for systems with maximized water 
content. Replacement of the four (4) units in place is therefore 
required. 

Minimizing the CFC content--and subsequently the HCFC content-­
requires the possibility of separate and individual blending. This 
1s the more needed, tiacause in the future, many system suppliers 
will not deliver blends that include CFCs or HCFCs. 

In addition, readjustments of the product line are expected, which 
may include increase of the insulation thickness and modifications 
to provide for suitable f 11 ling of the molds with the higher 
viscisity mixture. This means change of the outer dimensions 
(plastic) or inner dimensions (steel or plastic), and consequently 
changes in dies and molds. On the other side, novel foaming 
technologies currently in development may substantially improve the 
insulation capabilities of the HCFC-foams and mitigate the need of 
at least some of the changes. 

The modifications have to be complemented by training, the 
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installation of some {minor) leak detection equipment and some lay­
out adjustments. 

6 PROJECT COSTS 

6.1 TOTAL PROJECT COSTS 

The following is a summary of the expected costs of investment and 
related activities (the numerical identification system originates 
from UNDP-OPS, and facilitates later procurement): 

ITEM 

2108 

4208 

5108 

3308 

5306 

9908 
----

DESCRIPTION 

4 High pressure foaming 
units, incl. blenders 

2 leak detectors 

Process adjustments 
and trials 

Training 

Contingency 

GRAND TOTAL 
-=---------

each 

each 

SUBTOTAL 
(USO) 

190,000 

2,500 

Supporting documentation is provided as annex. 
Exchange rate: 1 USD = 1.60 DM 

6.2 OPERATING COSTS 

TO'l'AL 
(USO) 

760,000 

5,000 

80,000 

10,000 

85,000 

940,000 

An minimal increase in material prices is expected of USD 40,000/y. 
Also, the new eguipmant is more complicated and will require 
additional preventive maintenance (USD 26,000). 
Total incremental operating costs are expected to amount to 

USO 66,000 

As mentioned before, the company will absorb these costs, 
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b) 
0) 
d) 

6.3 UNIT ABATEMENT COST 

ons Reduction Project Costs 

Annual Incremental Operating Costs 
Project Useful Life 
ODS reduction/y 

Unit Abatement Costa [(a/c + b)/d] 
(d1scount rate: 10) 

7. FINANCING PLAN 

USD 940,000 

USD 66,000 
10 years 

kg 75,000 

USD/kg/y 

Olympic is requesting reimbursement to the amount of the full 
project costs of USD 940,000. The company itself will absorb the 
incremental operating costs. 

8. PROJECT IMPLEMEN'l'A'l'ION 

8,1 MANAGEME!i'r 

UNDP-OPS will oversee the successful implementation of this 
project. The project will be carried out at the companies 
facilities in 10 Ramadan City and Cairo. UNDP-ENR will provide 
technical assistance during project execution. 

8.2 PROCUREMENT 

It is foreseen to assign tile procurement of the project to UNDP's 
Office for Project Services {OPS). OPS will procure at the same 
time anout ten projects in Egypt, several of them similar in 
equipment requirements. Tbis will ·result in procedural, time and 
cost efficiencies. OPS will be assisted by the local UNDP office 
as well as by EEAA, and receive technical assistance from UNDP-ENR. 
The OPS polic1es on bidding procedures, contractor selection, 
disbursement procedures and project certification will apply, 
assuring fair bidding and accountable financial management. 
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8.3 SCHEDULE 

TASK 

Procurement preparations 
o Project management 
o Design, specifications 
o Preparation bid lists 
o Tenders, selection of 

contractors 
o Purchase order(s)' 

TIME 
01 02 03 04 

X: 
X 

lC 
lCX: 

X 

Arrival equipment. Customs 
clearing 

X lC 

Installation of equipment 

Training 

Implementation of 50% CFC technology 

Implementation of 100% CFC tree technology 

Total implementation time: 18 months. 

9. PROJECT IMPACT 

lC 

xx 

FOR COMPLETION 
05 06 Q7 08 

l(XX XXX 

XXX XXX 

This project will eliminate the use of 37.5 tons of CFCs (1993 
base) in the first year of implementation, growing to 75 t/y 
(1993 base) for subsequent years. 

10, ANNEX 

Equipment quotation 

Olympic/UNEG0319.CLI 
5-31-93 Rev 02 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT O!!GANIZA:rION 

PROJECT DOCOMEIIT 

l'RllJECT COVEii. SllEET 

Count:cyjhgion: 

Proj&et Ti.1:le: 

S<!ctor Covered: 

ODS Consnmptf.on in t'his Sect:or: 

I'roje<:L 'Inlpact: (ODS :reduct:iou.); 

Project: Durati<m: 

l':roposoo. Budget: 

Proposed ODS Grm,.t: 

Cost Effectivexwss: 

Implementi.ng ~: 

National. Co-ordl.nat:ion Age!ncy: 

Appraisal. date: 

Pha.se-out: of the tlse of CFC-12 in 
the HE77Ufa<:t:W:e of E:s::trwied PolysLyu,ne 
Fo.11.111 at AllVECIIEMB 

Foamecl. pl.asttcs 

72.2 Ill'. of: CFC ill 1991 

196 !ff CFC 12/y,iar 

11 months - couver .. ion phase 
- 10 yea.rs projec:t li£e 
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l'QOJEC"r TI'l:I.£: Pb&&e--t of the Use of CFC·l.2 in ti,,, !Jannfaccure of Bz.l:l:uded 
Po1 y,,tyrene Foa:m at ADVECHE!IS 

S&etOJ: Infoximt:iou 

Egypt :ratified the Montreal Protocol in 1988 and st:a.ted to reduce OPS 
con.sumption that time t:J;u::ough a Goveniment ban of the use of CFCs in ..... rosols. 

Iu ;a.coo~e with the Countcy hogramme of Egypt 
(UNEl'/0:d. l'zoflb:Coll>/8/14) related t:o ODS pba.se•out, the tota1 consumption of 
CFCs in Egypt in 1991 was 2170 MT, dist:J;i.bu.t:ed as follows: 

• manufac=o and. servicing of refrigerators 
and. aireondi tionen 29 % 

- plutics fo&OS {eushiom, furni:ture, 
insulation and packaging) 29 % 

- fin ext:inguishittg equipment 
(halons) 35 X 

- aerosol sector 4 1 
- solvi.nt sector 3 l 

Al.though Egypt hu quite a lllOdern. petrochemical indusery the oow,.try 
does not prod\l<:e ODS. These products a,;:e being imported, 

In Egypt, both, the prl vate and the public sector of these i1"1ust::rles 
\IS" ooss. 

In frame of the Country l'rogramm" for pba.se-out of ozon,, depleting 
subst.noe.s in various sectors of it'.ldust,;y there a,;-a sever.al. respective 0'0.going 
pro jeets wbieb .,,:e und<or i.mpleimmt:ation by the specialized intel;tllj.ticmal 
agenei~s. In .a.ccord&lce with the decision of the Executive Committee of !:he 
Moc:ereal Protocol. sollle projects will b<!l implemented by UNIDO in the field of 
refrigeration &1:ld foams manufacturing. 

1:he 1D&jer typu of fcam<!od plastics being p,:cduce4 in Egypt are 
pol.yurethane foam (l'UF) for insulation, ctLtlhioni.ng, packing and automotive 
applicaeions, am polyat:y.rene foams for insulation and food packaging. 

In 1991 an estimated quantity of 722 MT of CFC' s were used for 
manufacture of t:lv,,se ,;we kil'!d of foa!llS. This project will reduce CFC-12 u.se 
by 196 tons per year; total CFC's reduction under this project would amount 
to approld.mate1y 27 % of 19 9l usage in foams. 

!'ROJECT MCJmllOllND AND JtlSTIFICA:J:lOli 

ADVEG!IEMS W4$ es.:ablished. in 1987 and started their production in April 
1989. The company has paid a capital of Egyptian Lbs. 2,700,000. l'h<l cost of 
prod\l<:tion line is appro~imlltely US$ 1,000.000. 
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ADVECHEMS is a ma.nufa.et:urer of t,,ccn,ded polystyrene foam. boards for 
thermal insulation. The company's bead office is situated in Ga.iro; the 
factory itself is located in Sadat Cicy, 90 km outside from Caito on tha 
Cairo-Al NUrul.r.ia desert; road. The number of emplQye,u, is 100. The conrp,u,.y use5 
a mixture of freon gu CFC 12/HCl'C 22 (70/30%) as a blowi.ng agent S'Wllllliug up 
to 280 tOt>S/ye.,,r. It i!il exp<><>ted that thi.a project will r"dllce t:he ru<a of CFC 
12 by 196 t:ons per year. 

This project by f._cilira.ting the reduction of CFC- 12 in th& mamtfacture 
of extruded l'olyst:yrene foam nll assis1: Egypt to 1DCet its ODS pb.se-out 
targe'l:S under the provisions of 1:he Montreal Protocol thereby cont:ri.but:illg to 
the globe.I reduction of ODS. 

In view of the colllplexity of various teebno-ecOl'.lOl!lic probl"""' to be 
aol ved a"4 in ord4r to achle"" the goal. preparatory assistanc., v.u provided. 
by llNIDO in order to: 

a) d&termin" the aetual needs of the eounterpart:; 

b) advi.H on alternative optio-ca1 tiaclmology alld blowing 23ent wllicll is 
~ost appropriate in the conditions of Egyp1:; 

c) estimate costs of required aso;ist:anc,. including capital cost coverlug 
the product:ton of equipment modifications, technology transfer, 
a.dditiona:1. operation. cost:, etc. and 

d) fol'.l!lul.ste a d<!ta.il full-scale project doeument. 

The blowing age111: (HCFCl42bjBUFC22) proposed for ADVECBEHS is iri.dely 
used by European polystyrene i.nsula.tion botu:d llllll'.IUfaeturers and accepted by 
the Montreal convention and. is an acceptable alternativ~ accord.i.Dg to t:he 1lNEl:' 
t:echnical committee. 

The following alternatives*) to th& proposal for the HCFC 142b as a 
l:-Q"Placement of CFC- 12 have been considered. 

a) In1art gases (eg. CO2, N2) ODP NIL, full or partial replacement; 
b) I!CFC 22. ODP O. 055 (100 % repll!l.cem1mt); 
c) RCFC 142b, ODP 0,065 (100 X repla.cement); 
d) HCFC 142b/22 blend (60/40) ODE' 0.06 (100;: replacelll$nt:); 
e) HCFC 134.a, ODP NIL (100;: :repl&cement); 
f) lfydrocu'bOil.11 (Pentane, 1\u.tane) OPDF NIL; and 
g) Other HCFC alternati..,.,s. 

!he re qui remen1:s of the pi::oduct are hovever: 

• JIUllllll1.UII fire standard; 
- eeonomically competitive specific irurulation value; 
- have closed cell, to trap the blowing a.gent, which in itself =t 

have a low coefft,;:ient of thermal conductivity; and 
- dim,nwionally and eosmetically .acceptable in th$ market. 

*) ANNEX A; Specific HCFC blowing agents properties. 
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Therefor<> the altettiativ" blonng agent should have the following properties: 

a) good specific irurulation value; 

b) form a closed cell foam: 

o) be able to form a non-flammable product, with appropriate flame reuirdant, 
achieve all Ew:opea.i::t fir" resistance st.mdards for building materials 
(typioa11y DIN 4102 Class B 1); 

d) eoonomically availabl .. in the a,anufact:uring country; 

e) diffusion rate c.ut of the foam to ensure the insulation v&l.ue., imparted 
by the gas, is not lost over time; 

£) high ls.tent heat of evaporation to ensure che folillll structure formed at the 
die is f;c-oi2:en; 

g) bas a factor of plast:i.cization of polystyr"'1e, within controlled limitlll, 
to prev..nt loss of die head pressure and consequent: pre-foaming of material 
prior to eld.t from t:ha die. Also required to prevent collapse of the cell 
wa1l.s <i,;e to soften.l.ng by residual blowing agent qwmtiti.es; 

h) bas solubility factor within controlled limits to ensure ths:t: 
- sufficient blowitig "!lent will dissolve in the polystyrene 

in the e1<1:ruder, and 
• be released in a controlled manner on exit from the die. 

The summary of the comp.aro.tive analysis of the potenti"1 options is 
shown in Annex C. 

Substitution of the blowing agent requires usually modification and 
replacement of ceruiin units of the extrusion line. 

Toking into considerai.:ion that t:he existiJ:ll5 production equipment: at 
ADVECHEMS supplied. by the L.'!P IHl'IAf<"'rI, Italy, is in geod working ,;:Otldition 
and the supplier has alrudy converted their extrusion lines using CFC-free 
technologies, it """ justifiad to contact the original supplier regarding its 
pot .. ntial partieipanon in eonver.ion of ADVECKEMS. It is obvious that in this 
case the project cost related to the equipment modification or replac....:mt 
will be at m:iD.i.mal level.. 

Tiu• preli.minary quotation of LHP Il!P!ANTI was received and subsequ,mtly 
discussed in more de,:e.il in terms of their scope of supply a:od relev.ant costs 
( see Annex ll) . 

ADVECl!EMS is villin.g t:o absorb a significant propotti.on of the eost over 
.,_ period of ten y.,a-,;-s;. 

The ongoing cost is mainly due to the higher cost of the al~erna~1ve 
(HCFG 142b/22 blend) blowing agent, along with the anticipated ine~ease in 
flame retardant. 
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ADVEC!!EMS agree to be funded under this p,:o jeet by the Mu.l t:l.latera.l. Fund 
for only three years of the opera.ti= cost differettee and a.re ready to absorb 
these cots after this period. 

I. l?JIOJECT OBJEC'.rI'lE 

To eliminate the use of CFC- l:2 in the production of e,ct:l:Ud.e<! 
polystyrene fo.am boards at ADVECREMS, t:td.s woul.d amount to 196 MT/year of 
reduced CFC• 12 \t.S"f;e for current production at the faceo:ry in 1994. 

The proje<1e, i£ successfully impleJ11ented at AD\lECIIEl!:S will ensure the 
replacemetu: of CF0-12/HCFC 22 blend 70/30 with HOFC 142b/HCFO 22 blend 60/40 
wi thou.t significant d,ateriorat:ion of the products' propen:ies at minimwu 
additional cost. 

OOtP01'8 

'l:b.e t,:ansitional technology transferred and ad.opted ac AllVEG!!EMS using 
moderrJ.:zed equipoient, technical and ~rial personn"l eraillSd and the 
products are accepted/absorbed by the market. 

l'IIDJECT lWDGE'f 

The project budget consist• of the following components: 

a) Additional capital. costs related .:a: 

- repli,.cement of e:id.sd.ng 16.5 tonnes ISO colll:ai.ner by establishment 
of 20 too:oes on-site gas storage tank; 

• ,.xisti,:ig equipment modification or rep1ae.ement and teclmology/ 
know-bow transfer by I.Ml' IMPIANn' 'l.l:0<!er ""1,contract basis, .and 

• start u.p and recommissioning cost. 

b) Additional t:h:r"e yean inereinenta.l operating costs related to: 

- supply and use of the mOr<> expel'.Ulive alt<>i;tlS.t1~e blow agent; 

• supply of increased level of a fire retardant since the blend HCFC 
1426/HCFG 22 at certain co?:ditions bas a h1gber fla.mmab111ty tha.n 
the conventional blend. This how .. ver will requi.re add. t<>sts; m>d. 

c) Cont:ingew,y and project management fun,;!. 

some cost savings ttJ1S.Y occur from an s.nticlpated ,:eduction in consumption 
of blowing agant due 1:0 the use of a lower molecular weight blend (280 
tonnes/year dowtt to 240 tonnes). Howe,,..,r these saving,i c,m only p,u'tially 
eompensa~e the additional eosts of ehe more expensive blend. 

Since the polystyrene. foam s=ap or rejects accumulated during start-up 
of the converted process can easily be recycled, t:he loss of raw 111.a.terials 
will be only the new blowitig agent. 
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- provision of neee.ssa:ry technical. .and a.dmio.:i.st~a.ti'V'e .support; 

- provision of raw ma:terials, equipment and spue pa.rt:s other 1:l= those 
to be provided by the project, l!lliint:enance and qua.l.1t:y control/t:esting 
service.,-; 

• absorbt:ion of additional operational cost du.ct.ng sub.sequent 11,ov.,., years 
after:. three y,,ar:.i: of- project life. when· fhis CO!!ti is· cov,,red. bY' the 
project, and • 

logistic support o·f project implemeritation. 

b) Kw. tilac,mil Fund l!:q,ut through 1.lllIDO 
(s~e attached ?roject Budget) 

Duration US$ 

.BL 11-51 

llL 21.-00 

BL 32-00 

BL 41-00 

BL 41-00 

BL 42-00 

BL 51.-00 

Cot1Sultant in extctudered polysterene 2 weeks 
form prodw:1:ion and coll!lllerc1al manageru,nt 

Subccmtract with Ll!P !mpi&lti for 5 months 
provision (c+F} of: 
• set of screw elements and barrel 

static bomonizer 
gas injec~ion system incl. wass flow 
meter and injection valve 
gravi~etrie flow meter 
tenon-costed die lip set 
set of spare patt,, for FAG pump 
teci,nologyjknow-lww transfer (licence) 
equipment inst:.tll.,tion and commissioning;, 10 days 
training of ADVECHEM operal:iontl 
pe.rsonnel in Egypt (!:WO IMP specialists) 

6,000 

243,000 
( in¢luding:) 
69,000 
42,000 
56,000 

ll,000 
18,000 

2,000 
30,000 
15,000 

(incl. travel. 
DSA & salary) 

Study t<>= of three lllllJl&gers 5 days 7,000 
of ADVEC!!EMS to Lill' !mpianti, Italy 
for techtiieal inspection and training 
purposes 

(incl.. travel 
and DSA) 

SC.art 1,1p of modified equip!lent and 
1:echnclogy 00t1version/tr..nsfer 

10 days 20,000 

Incremental operating cost ~esulting 
from the technology conversion 

Purchase and inst:&l.lation of on-site 
storage tacl<: for che alternative b~owi-ag agent 

Cont:ingency fund (appr.· lOl of estimated 
·proJact coses_) related in particular. to u,;e 
,of teta.rdant: (when· ic is proven), engineering· 
_and construction i,orks of on-site storage Uml<:, 
miscellaneou.s,etc. • 

Tota1 

425,000 
(including 
200,.500 - '[ yr; 
112,2SO • Ir yr; 
112,250 - III yr) 

120,300 

_so. 100 

904,000 
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Project Budget Analysis 

(a) Summary of one off capita] costs 

(b) 

- consultant-econotnist to advise the ADVEGHEl!S of the 
contractors scope of supply, financial and market 
consequences ca?Sed by the conv~rsion 8,000 

' subcontractor• s (I.MP Impianti) • package ·se:,;vice incl. c+F 
provision of equipment and acces~ories, 1.ns~lation, 
commissioning, technology transfer and training of 
ADVECHEM personnel (see Annex B) 243,000 

- purchase and installation of on-side storage tame for new 
blowing blend (see Amlex D) 120,000 

- s1;Udy tour of three managerial st:a.ff of ADVECHEMS to Italy 
for technical inspection and training purposes (5 d.a.ys) 7,000 

- start up of modified equipment using new blowing agent 
(see Annex E) 20,000 

Total one off capical costs 398,300 

Inerement:al, operatln¥ cnsts 

It is proposed tha.t the incremeni:al cost will be compensated to 
ADVECHEMS by the Multilateral Fund. during the first three years of the 
converted platnt operation. An increase of the operating cost is mainly 
because of the higher price of the new blowing agent. Due to the difference 
of molecular weights of present CFC-based blend and the new proposed. one the 
consumption of it can be theoretically reduced from 18% in current production 
to 157,; in the proposed process. The HCFC-142b solubility in the polymer will 
be higher than CFC-12 reducing its efficiency as a blowing agent and actual 
experience will be needed to determine the optimal level. 

Therefore it is considered as justified that during the first year of 
tbe converted plant operation the level of the blowing agent can be estimated 
as 16.SX end then to be reduced to 15.3% through proceoo optimisation by more 
experienced staff. 

The following methodology used for the incremental cost calculation: 

ilorld ng days 

- 1 year - 52 weeks 
- public holidays 
- 1 ine maintenance 

= 13 days (2 weeks) 
-- 5 weeks 

- working.weeks - 45 weeks 
wor~ing hrs/day = 24 hrs·. 

Raw ma1:arta1s consumption: 

Polys~etene comp9UD.d • 
205 kg/hr x 24 brs x 7 days x 45 weeks i,549,800 kg 
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- p:,:asent blowing agent - new blowing "g'l'at: 
content 1n mixture - l8t weigbr. content in mixcure • 16.5% 1 year 

• 1.5. 3% II+III 

price, US $/kg • 3,64 
4mlv.al consumption 
1549$00 kg X 0.18 - 27896~ kg 
.axmual cost ' 
.278964 kg x 3.64, - us _$l.01S.4i9 

Price, IS $/kg - 4,755 
annual consumption 

(a) l year consumption 
•:. lf49800 ,c 16 .. 5 - 255717 kg • 

!'year cost 

year 

2S5717 kg x 4. 755 - US $1.215. 934 

(b) II + III year cons,,mtption 
1549800 X 15.3 - 237119 kg 

II + Ill year cost 
237119kgx4,755•US $1.127.500 

Ove:r"11 d.iff<1r'"""• for l year 
1.215.934 - 1.015.429 - US$ 200.505 

(c) Ot;her costs 

OVerall difference for the con.secrue,,.t II and III year 
1.127.500 - 1.015.429 - us$ U2.on; year 

Total ;lpra:emm,t;u ;three YffIS c:g&t US $ 425, 000 

- Continl"ll"Y fgpd (.appr. 10% of the tot.al project b,,,,dget:) 
Tb.c fund ic p~opoc9d to cov•r unforeseen expenses which 
might be oc=ed d=ing the project implementa.timl, like 
purch.as" of retardant if it~ use will be proven, enginHring 
s~pport: for "$tablishment of on-sire gas storage facilities, 
purcruase o:! a-11 testing and safety i-truments whose need& 
rill be caused by ,::be convened process, miscellan&cus 
expenses etc.~ 

Cost: dfecti veness c.al.cul.atiou 

80,700 

calculation of the eos-c effeetivenes" of this project of 10 ye1u:s life time 
pertod. 

On<>. off c.apital cost 

Increl!tQn.al operating 
cost for 3 years 

0th•!:' ~osts 
Hence total proposeq. cost 
Effective reduction in, ODS • 
Froject: life t:ime 
Unit cost: 

Cost: effici!l!lJSX . 

- 388,300 
-·425,000 
= 200,500·1 year 
- 112,250 II yeu 
- 112,500·III year 

= 80,700 
-'!110,000 . 
- 18J,300·kgiyea.r 
- 10 y,,ar.s 
- 910,000/(183,300 110) 

--.us$ o:49/kg ons 
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Project TiDefra.me 

Total project duration ts 11 months starting fro"' t:be fi.:md alloc.a.t:ion. 

The. schedule of the project 1ll!Plementat:1on is as follows: 

Months 
Activities 

1 2 3 4 5 6 7 8 9 10 11 

1. Fielding of consultant for .. 
pllltl.t: process ved.£ic.tiou, 
preparation of detailed terms 
of referene" for subcontract: 
&lld for advising ou clw:lges in 
cowmere1.al activities of t:he 
compm:ry. 

2. Cout:ract: award .and execution -~••-•--•w---•••----

by Ll!P Impiunti, Italy I I 
:i. Purchase and. insU!.lla.t!.on of 

..... _ .. _____ .., 
QJ;i•Sit:e storage t:.uik 

4. Study tour of ADVECHEMS 
-gerial staff to Italy 

... 

5. Purclmse of new bl""1illg agent -~---••w------•••• 

6. £quipment inst'11.lat!'.on, procus 
start-up and training at opera• 

... . . . . . . . -

tional persoW1el, process 
optimization 

Imp) e.....,t:atiou .Arrangements 

The project will be implemented by UNIDO in cooperation with the national 
Egyptian coordinating agency EF..AA. UNIDO as execut:ing agency has necessary 
experience and capabilities for the successful. implementation of projects on the 
enterprise level. lJlnDO hu .an effectivr, m<>Cbani.$m and procedures of projects 
substantive and fi.nan<:W management, coo.t=1, "valuation and reporting. 

Upon the project approval by the lwltilateral Fund the project's fund to 
be trausferred to 'ONIOO. Respective project .allotnient document will he then 
issued by UNlllO financial section to allow the project iJllplGanta.tion. Any 
subatantivta '1114 financial deviations are subjects for approval by the EEAA and. 
the Executing Commit:ute (if necessary.) 

Substantive and financial reporting procedure will be in accordance with 
the Multilateral Fund requirements. 

ANNEXES: 

A Project Budget (UNIDO format) 
JI Provisional quotation of UIP I!IPIA!lTI, !t:tly 
C Coa,pa.rati ve analysis of the potential optiQD.5 

of alte:rne.tive blowing asents 
D Specification of on-site storage tank 
E Analysis of Start up cost 
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. ' 

13·60 FrHlanae ·In1orpr.etera (oon-UNDP projoctst 
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.. If 1d'dtU0011 t~lvlc:1111\ tm.rrroat itnes :aro r9«1.ulred, check here D and attach cootleuatioa sheet lit. TheS8 sub-totals tual 1notudt lludgeit 1 kle1 Hsted on paao U .. 

Forai/FS.13/Rof.15 
(UU13f o-01~n) • 

PAGE 2 
I 

. 
20. 

·$ M/M $ ' 
I 

' 
.. ' 

I 

. 

" ' .. 

I 

I .. . '. 

' 
i 

i 

litJDO lDP ucnan ' ' 



UNJDO 

4, PROJECT NUMBER 16. 

' 
, •• /EGY./93/., .. 

M/M 

SUBCONTRACTS 
, 21,.,.00 SuboDl\trectw 

28•00 Surrendef prior ye.an' obligatioAS 

29-00 TOTAL-SUBCQNTAACTS . 
TRA!NING 
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3!Hl0 N0fi"'UNDP rruietlnos. 
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£QUIPMENT 
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.. 
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PROJECT BUDGET /REVISION 

iOTAL \1. 1993 
$ M/M $ 

24.'l,OOO 243.000 

243,000 243,000 

7,000 7 .000 

-·· 

' 

7,000 7,000 

445,000 220,500 

120,JOO 1fo,Joo -~----

565,300 340,800 

80,700 .50,000 

80,700 50,000 

904,000 o.s 648,800 

+ 117 1520 (13i overhoads) 
1.021,520 

18. 

M/M 

-· 

. 
' 

PAO~ 3· 
., 

1994 19. 20. ' 
$ WM $ M/M $ 

' 
-

' ' 

--
I.' ' 

' ' ' ·•~-

' 

224,500 

' -·---·"··-... 

·,' 
224,500 

.'lo, 100 

' 
I 

30,700 

2.55,200 •• ~i .. 

! 
UHJDO ff SECrtOI 
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<:-,:, p;,,,,,-,,, ~ 
10()19 S. ,lia,,..,. Ta. • ITALY 

-· 

phono-nr. (11} ~!!11l"'211 
fil:t ar. (11} m6\'94 

Addrsa f:I: nbr.: 0043 1 2309615 / 232156 

T<>:I 
Cot,ipaq: 

]J,fe:;sage nbr..· 

Paga:. 

•. UN!bO V!ENNA 

93/lJ!. /aoc· 

a 
' h 

Date: 

,,,om: 

ANNEX_!_! 

Renato 'Crane. 

Re.': Your fax dated 18 Ju.n .. Ms&• nbr. llll?S57 

--- -

SUSJiCTt c~c PHA~X-OUT FROM R~TRUDF.D POLYSTYRENE fOAMS AT AOVECHEMS 
£GYP! 

FILE REF., MONTREAL PROTOCOL 

Dear Mr. Bysyul<, 
~urther to your ~ax un~er reference. we are repLy1ng here below: 

A.AA} !lr'!"•,lcrinwn elf cur ofter: 

- $Crew ele~ents and barrel ·••••···· us $ 
- static ho~csanizer ................ US $ 

injeetio~ ayate~ ..•. •···•·~·-·•• .• Us S 
- grevimetr~c flow neter •••••·••••••US$ 

t;ef'lon C:oll:tttd lips ~·· .............. ,. OS S 
- set of appre parts for pum~ ........ US$ 
- technical transfer of know-how .... US$ 
- ~echnioai ass1st,nce for machtne 

69,000 

42,000 • 
50,000 

11,000 -
18,000 • 
2,000 • 

30,000 

commissioning .... - . , ................. ., US S 15,000 

total .................... ~ ~ ~ ........ ,. .. - .... US $ 243;000 .. 
(t>1ohundrad-fortythreetho\lsand) 

As you can see from the abovt list, we exoluded the 
Chiller equipment. a$ pe~ your re~uest. 
con¢e.rning t..be t:e:t'1on oo&tc:d. dia 1±pa, ~~ et~•e~ their 
importanoa because when usini the new blowing agent, 
the the melt (molten plastic) si more visoous and to 
obtain a perfect foa~, the customer need a different 
set of lip$ .with a new profila. 

BBB l Breakdown -qf' t;echnical assistance _for disassembl;ns;, 
re-assembling and ~t=t the line up aaa1n with the new­
product, tr;;ining .of the CU<ttomor personnel·, is co:ver.ecl 
_by the 1-j;ern • tech!"d,oal tr.,nsfer O'.f'' know-how), i.e. '• 
vs t·so,ooc;..;; • • • 
t&epnical ,t,isistance has :been ca_l:culated as foll:ow,a; 
daily ta.rift: SSO USS {B daily hours}~ 2 □en x 10 working: 
daye tt USS 7,000 plus 

total 

US·$ 4,200 !board and lodge in Egypt 2 men x 14 daysl 
!::!_!_~ . ."$00 ( air r·eturn 1:ioke ts f'or 2 cen l 



r r 

lMPIIPIAKl1 m - 2nd pag1t -

CCC) TR ~G•nt (~1-~e retal:'d~nt) is neneA~A~Y hA~AUftA it 1ft 
used to re4uce the r1sk or fire due to the taot the 
Polyatyren• resin itself is flallll!lahle. 
Consequently, if the 

• l>u.ildin•.: il111u1,t1.on, 
in -r.hn, ,f'or1tub=1'tie.11. 

obtained ~~oduct is u~ett ro~ 
the FR ag&nt needs to be i'noluded 

. \, ,-

Alwiya at your disposal ~or an~ furthir inform•tion you ~•Y 
n8ed 8nd hoping to· have 0J.eare<1 all i,01.n,:s, we r1u11a1n with 
best re&•rda. 



Options 

CO2/ N2 
Partial Replacwent 

CO2/ N2 
Total Replac-nt 

BCFC 22 
100:Z. 

HCFC 142b 
100% 

HCFC 14-Zh/22 
file:lld (60/40) 

HCFC l34a 

ltyro,:k"~bous 
(l'Gntane/ 
butane) 

Other HCFC 
option 

Summary Assessment of Options 
Blowing Agent and Process Compatibility 

Comme,:cial 
Slil:fety AvallabUicy Cost: Price* 

OK OK OK 

OK OK OK 

OK OK In<:rea.sed. 
cost. ave!: 
CFC12 

Fla.mmabl" OK Increased 
cost over 
CFC12 

OK OK IXlCr<ou:Gd 
cost over 
CFCl2 

OK OK Very 
expensive 

F:t.amo,able OK OK 

OK Variable Variable 

* Comparative to CFC 12. 

J?rooess 
Compatibilit:y 

Solle 

Some 
(laboratoi:y/ 
development) 
Not widely 
accept:ed. 

Li.m11:lld 

OK 

OK 

Poo,: 
solubility in 
polystyrene 

Possible by-
d"velopment 

Mainly excluded 
by boiling point 
& availability 



s~ Assessment of Optiot\$ 
Known and Anticipated Product Propert:ies 

l'ro<iuct Product Prodl.iot: 
OptiOM Ftre D<tmit:y lnsu.Ls.ti<m* Coll!MntS 

Standards 

CO2 /N2 OK Fair Reduced Incomplete 
Part:ial Replacement solut:i<m max. 

replecement: 25X 
of CFC 

CO2/ N2 OK Not economic Reduced 73% lJnp:i:Qven process 
Tota.I RaplacmNnt down with CO2 wtliconom1c solu-

t:ion with res-
; pect to density . 

and insulation 

HCFC 22 OK OK OK Limited compati-
100% 20 X down. bilit:y with 

process 

!!CFC 142.b OK OK OK Flammable, 
100% 30%. down excluded 00 

sa:fet:y grounds 

HCFC 142b/22 OK OK OK Widel.y used 
Blend ( 60/40) 2.5% down 

!!CFC 134& OK OK OK Concern over 
401 down poor so1"1>i11 ty 

Hyrodcarbons OK OK Redw.:ed Um.ble to 
(l?enta.ie/ 60% down acb.iev,; fire 
butane) s&and.ards wit:h 

current tecbno-
logy 

Other HGFC Variable, Variable Va.rieble Vari.able ;ind 
option ,mp,:oven 

* Based Qtl c:.omparison of gas condi;ictiv:l.cy values in vi.pour phase a.t 30oc 
compared -co CFC 12. (See a:i:n:,ex A}:-- • 



Annex C(c) 

Tlil!RMAL CO!IDUCtIVITY VALUES FOl< COMMON l!LOIHNG AGENTS 

Thermal 
Cbamic.al na.lllQ Symbol Conduetiviey 

WjlllK 

Carbon diox11!e R 744 0.0168 

Propane R 290 0.0183 

But:.ui,, R 260 0.0160 

l'ent:ane 0.0152 

'.Crtcblorofulorometb.m.& R 11 0.008 

Dichlorodifluorometbaw, R 12 0.01 

Chlorodifl.u.orOlllfllthlme a 22 0.012 

Chlorodifluoroethime R 14211 0.013 

Tet:ra£1.uoroeth.a:lle R 134A 0.014 



ON SITE GlS STO&AGE GU'ACI.T! 

ADVl!CHEH.S, is receiving the freon lllixt:uu CFC•l2/!!Cie 22 from the local lllllrk<lt 
i.n 't.'rnks of l ton capacit:y. This material. was a.l:ways available to its nH<la, .,. 
both types were widely used. in t:he EgyptL!m market. 

The HCl'C 142b/22 bland is not 1tvailable locally or s1:ored by others in Egypt. 
This blend will ba.ve to be i.lllported in economic quantities by ADVEC!IEMS from 
eit:het:: 

(1) Solva.y 
( 2) ATOC!ll!H 
(3) Rhol'.l,o Poulenc 

• Get:ma:oy 
- France 
• UK 

The only econolllic import is 1D 16. 5 tom,e ISO cont:ainers which cannot be 
re'l:ai:ned on 4it:e. Thi• neceasitates the on•dt:. stou.ge £a.cilit:;r which mu.st bold 
a minimum of 20 totmes of blowing agen1:. The currenl: cost estimat'l!s are ba.s'l!d on 
a propo4al for two 1.0 tom,e t&nk5. Tb;Ls m,,.y be changed afur -al.1.1arlon to one 20 
tonrut t.a:ok facility with no anticipated CO$t change. 

l. 
2. 
3. 
4. 

Note: 

Cn11t Ml¢ttl ad on for 1u tank installation 

two 10 to one tilllks ex IN?l!EX ( 2 x 45 , 900) 
Two rotary pumps . vaJ:ves + pi peworlc -
Site prep&racion and foundation for 1:anl<:s 
ISO container disoba:rge pump 

US$ 91,800 
1JS $ 9,000 
us$ 15,000 
US $ 4,500 

1JS $120,~00 

Careful sch<!lduli.ng of deliveries will be :required to ensure tile timely 
arrival of nw deliveries and furt:hu discussions need t:o be held. witb gas 
supplying companies to identify problem areas. Following t:bese discussions 
ADVECHEH.S mliY &eide t:o go to '""" '.'10 tonne tank. bur would absorb this 
additional cost themselves. 



Annex E 

STA1tr tJ1' cosr ANALYSIS 

It Ls expected that 10 worltj.ng days· will b'" sufficient for at:art: u.p and the 
process eonver&i<>;l. puri.ng tbilS, period ~ to 50 :t of the product my han off· 
"~ific.ation quality and ·to ba .considered as """!'-P· taking into eonsid<oration 
trui.t this scrap can .easll y be recycled on t:he spot only t:ha loss of 'tho blowi:ag 
. agent to be calculatlld· as the st:art: up cost. 

11. .. 1ated vart.able manuf=turi;ag costs (labour, power, eto.) should ·be absorbed 
by ADVECHJ!MS . • 

.. . 

Tbw; the calculation of the start: up cost :Ls as fol1011s: 

205 leg/hr (PS compared co,:,sumption) ll. 10 days x 2.4 hrs x 50 % scrap x 16. 5 % 
(weight of blowing agen'I:) = 4059kg of llA loss. 

4-59 lg x US$ 4,755Jke of BA - 19,300. 

'.CO'.l:AL sTARX llP cosr ~ 19 ,Joo . 


