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GENERAL COMMENTS

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 Modern 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 UNDP,
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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PROJECT EVALUATION SHEET

COUNTRY OR REGION: Egypt

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

BUDGET; US $940,000 (Fixed Project Costs)

INCREMENTAL COSTS: US $940,000 (Fixed Project Costs)

COST EFFECTIVENESS": US $12.53/Kg. ODP

PROJECT DURATION: 18 months for implementation of 100% CFC free
technology; 10-year project life.

IMPLEMENTING AGENCY: UNDP

NATIONAL COORDINATING AGENCY: Egyptian Environment Affairs Agency (EEAA)

TECHNICAL REVIEW COMPLETED: YES _X NO_

SECRETARIAT’S COMMENTS

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 submitied by the World Bank for Thailand. The Cost
effectiveness determined as the ratio of incremental costs to the estimated annual saving of ODP

Determingd 48 the ratio of incremental costs 1 the estimaated annual saving of ODP {$i0i)?ti},



UNEP/OzZL. Pro/ExCom/10/32/Rev.1
Page 3

is US $12.53/Kg ODP in the case of Egvpt. The cost effectiveness in four HCFC-141b
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.

SECRETARIAT’S RECOMMENDATION

5. The project is recommended for final approval of funding in the amount of
US $940,000.
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PROJECT EVALUATION SHEET
COUNTRY OR REGION: Egypt
PROJECT TITLE: Elimination of CEC-11 in the manufacture of
Molded Flexible Polyurethane Foam at Modemn
Building _Carpeﬁa'y Co (Maobica)
BUDGET: US $434,000 (Fixed Project Costs)
INCREMENTAL COSTS: US $434,000 (Fixed Project Costs)
COST EFFECTIVENESS': US $21.?{}ng, ODP saved
PROJECT DURATION: 18 months, 10-year project life.
IMPLEMENTING AGENCY: UNDP

NATIONAL COORDINATING AGENCY: Egyptian Environment Affairs Agency (EEAA)

TECHNICAL REVIEW COMPLETED: YES _X NO_

SECRETARIAT’S COMMENTS

1. 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.

Determined as the ratio of incremental costs to the estimated annual saving of ODP ($/0DP, ).
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4, This project is similar 1o 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.

SECRETARIAT’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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PROJECT EVALUATION SHEET

COUNTRY OR REGION: Egypt

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

BUDGET: 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)

INCREMENTAL COSTS: US $1,021,520 (Project Costs)

COST EFFECTIVENESS': US $3.09/Kg. ODP saved

PROJECT DURATION: 11 months

IMPLEMENTING AGENCY: UNIDO

NATIONAL COORDINATING AGENCY: Egyptian Environment Affairs Agency (EEAA)

TECHNICAL REVIEW COMPLETED: YES_X NO_

SECRETARIAT’S COMMENTS

L. 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 (§/0DP,,). 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.



PROJECT COVER SHEET

COUNTRY ; Egypt

PROJECT TITLE: Elimination of CFC~11 in the manufacture
of molded flaxible polyurethane foam at
Modern Building Carpentry Co. (Mobica)

BECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: 722 tons CFCs (722 tons ODS) in 1991

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

PROPOSED BUDGET: UsSD 434,000

IMPLEMENTING AGENCY: UNDP

CQOR&IX&&fNG AGENRCY: Egyptian Environment Affairs Agency (EEAA)}
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PROJECT SUMMARY

Mobica is a leading manufacturer of home furniture, office
furniture and c¢omplete automotive seats in Egypt.

The company produces a substantial part af the pelyurethane foam 1{
needs for i{ts 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
polyursethane foams. It will be zreplaced by an all water Dblown
system, reguiring replacement of the foam lines, the {epoxy) molds
and the installation of thermal conditioning equipment.

The replacement of CFCas will increase the cost of raw materials,
resulting in 10-15% higher operaticnal ¢costs. The company will not
request reimbursement o©f these costs, but absorb these 1Lf
cempensation through the market proves to be impossible.



PROJECT QF THE GOVERNMENT OF EGYPT

ELIMINATION OF CFCS8 IN THE MANUFACTURE OF MOLDED FLFEXIBLE
POLYURETHANE FOAM AT MOBICA

1. FROJECT OBJECTIVE

The objective ¢f this project is to phassout the use of CFLCs in the
manufacture of molded flexible polyurethane foam (PUF) at Modern
Building Carpantry Co. {[Mobical.

2, SECTOR BACKGROUND

The CFC congumption in 198]1 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.
EERA, with assistance of UNDP has designed a strategy for this
sector, targeting annual consumption reductions beginning 1993,
Finalization of the projects submitted so far to the IMLF would
bring the actual inplementation 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

Mobica is a private sector partpership company, established in

1976, It is ovne of Egypt's major manufacturers of institutional
and commercial furniture. Products include:

Office furniture
Home furniture
Kitchen cabinets
Hotel furniture
School furniture
Laboratories

Car seats (complete)

OO0 o0

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

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



4. PROJECT DESCRIPTION

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

The company is committed to phaseout the use of CFCs. It has
prioritized the phasecut in flexible foawm, as this process uses the
majority of the CFCes (20 t/y varsus only 7.5 t/y in IBF), and
replacement technology is readily available., The intention is to
enploy full water blown formulations.

The existing low pressure machines are not suited to handle the
higher viscosities that are associated with the new procesg, and
will need to be replaced. Also, the company feels that the
existing mwolds, made from epoxy resin, need to be replaced.
Finally., temperature conditioning systems are needed.

The new raw materials will induce a 10-15% increase in operating
costs, The company will absorb these costs, or, if possible
compensate the effect through higher product prices.

5. TECHNOLOGY

5,1 BSELECTION

The standard replacement technology for CFCs in molded flexihle PUF
is an all vater blown system. Virtually all manufacturers in the
USA have made thisg ghift in previous years, and the trend is--
although somewhat delayed--the same in Eurcope and Japan. Other
Egyptian manufacturers are already in the process to do the same
{MISR Foam, Taki-Vita, Technopol) with the help of the IMLF. Mohica
wants to follow this trend.

5.2 PROCESS MODIFICATIONS

the existing two low pressure metering systems for flexible PYF
have fto 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 hag to be instructed in the new technology.



S. 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 DESCRIPTION SUBTOTAL TOTAL
(USD) (USD)
2109 2 High pressure foaming
units (80 kg/hr)......each 150,000 300,000
2109 2 chillers each 10,000 20,000
2109 Temperature conditioning
system consisting of
o Two bollers each 13,750
o one barrel oven 35,000 62,500
3309 Training, Start-up 12,000
5306 Contingency and Rounding 39,500
GRAND TOTAL ' 434,000

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

6.2 OPERATING COSTS

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

Ush 60,000

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



6.3 UNIT ABATEMENT COBTS

a) ODS reduction project costs USD 434, 0600
b}  Annual incremental operating costs usp 80,000
c) project useful life 10 years
a} OD8 reduction/y kg 20,000

Unit Abatement Coste [{a/c + b)/qa} ' UsD/kg/y 5.17

{discount rate: 10}

7. FINANCING PLAN

Mobica is reguesting full reimbursement of the project costs of

UsSD 434,000, The company itself will abscrb 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 assigtance during project execution.

8.2 PROCUREMENT

It is foreseen to assign the procurement of the project to UNDP's
Office for Project Services (OPS). 0P8 will procure at the same
time about ften projects in Egypt, severasl of them gimilar in
egquipment requirements. This will result in procedural, time and
cost afficiencies. OPS will be asgsisted by the local UNDP office
as well as by EEAA, and receive technical assistance from UNDP-ENR.
The OPS policies on bhidding procedures, contractor selection,
disbursement procedures and project certification will apply,
assuring fair bidding and accountable financial management.



8.3 SCHEDULE

TASK TIME FOR COMPLETICN

QL | 02 { Q3 | Q4 | Q5 | Q6 | Q7

Procurement preparations
Froject managemant x
Degign, specifications |x
Preparation hid lists x
Tenders, selaction of x%
contractors
Purchage order{s) x

COoGo

o]

Arrival eguipment, Customs XX
clearing

Installation of egquipment X

Training XX

Total implementation time: 12 months.

9. PROJECT IMPACT

This project will sliminate the use of 20 tons of CFCs (1993 base)
in the first and subseguent vears of implementation,

10. ANNEXES
Annex A: Company Information

Annex B: Equipment Quotations



PROJECT COVER SHEET

COUNTRY: Egypt

PROJECT TITLE: Elimination of CFC~11 in the manmafacture
of molded rigid - polyurethane foam at

Cairo Light Industries Co. ("Olympic
Electric")

SECTOR COVERED: Foamed Plastics

ODS USE IN SECTOR: 722 tons CFCs (722 tons ODS) in 1991

PROJECT IMPACT: 75 tons CFC-11 per year, based on 1893
consumption

PROPOSED BUDGET: USD 940,000

IMPLEMENTING AGENCY: UNDFP

COORDINATING AGENCY: Egyptian Environment AEfairs Agency (EEAAR)
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PROJECT SUMMARY

Cairoc Light Industries Co., better known under its brand name
"Olympic Electric”, is one of Egypt’s major manufacturers of water
heaters, ceool boxes and solar panels. It is a member of the
Clympic Group., an Egyptian owned private sector anterprize.

The company utilizes rigid PUF to insulate the above mentioned
products. CPFC-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-141b and ultimately be replaced by HFCs or carbon dicoxide.

The replacement of CFCs will increase the operating costs of the
process, at least initially (HCFC-141b is sbout 50% more expensive
than CFC-11). The company is not regquesting reimbursement of these
costs, but will attempt to find compensation through the nmarket.



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 BACKGROURD

The CFC consunption in 1991 in the Egyptisn fgam sector--excluding
foamg for domestic and commercial appliances--has been established
at 722 tong, with an annual growth rate ¢f 15-20% {(Egyptian Country
Program). Uninhibited growth would lead to an estimated CFC
consunption of 1,000 tong in 1993 arnd 2,050 tons in the year 2000.
EEARA, with assistance of UNDP has designed a strategy for this
sector, targeting annual consumption reductions beginning 1993,
Finalizgation ¢f the projects submitted s0 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 Grouvp is a family owned enterprize, employing in exXCess
of 5000 workers. The company was founded in 1960 . It currently

produces waterheaters, solar panels, ice ¢oolers, vacuum Cleaners
and more.

Cairo Light Industry Co., 2 fully owned subsidiary, opened five
vears ago a modern, state of the art plant on property in 10
Ramadan City. &an older plant in Cairo is still in use. The company
is highly "vertically® integrated, i.c. it produces virtually =zll
parts of its products in house. House keeping, and modern labor
relations are in 10 Ramadan a priority, and have rtesulted in a3
productivity that is unique in the Egyptian industry.

q. PROJECT DESCRIPTION

Cairgo Light Industries Co.{(0lvmpic) currently utilizes about 75
metric tons of CFC-11 %o produce rigid polyurethane foam for the

2



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 coal boxes for

ice and food are manufactured. wWater heaters is the major
production.

The company ig committed to phaseout the use of CFCs. As
immediately available technolaogy, it has identified the
maximization of the use of C0Z, generated from the water/isccyanate
reaction. This will decreass the amount of CFC used by 50%,.
Subsequently, a 100% phaseout of CFCs will be implemented by
replacing the remasining CFC-11 by initially using HCFC-141b
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 regquires the replacement
¢f the existing foaming units. In addition, separate introduction

of physical blowing agents reguires the instaliation of blending
units.

The new raw material systems are sxpectad to be somewhir nmore
expensive, leading to higher operating cosats for Qlympic. In tine,
higher expected costs for CFCs and more competitive 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. TECHNCLOGY

5.1 BELECTIOK

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

o] CFC~11 » partial water/HCFC~141b » 7

e CrC~11 > partial water/ HCFC-22, 142h > HFC-134s, 15Za
o CFC~11 » Pentane

In addition, compounds such as perfluoroalkanes, HCFC 123,
filuorinated ethers and Z2-chloropropane have besen suggested, but

are immature in technology, limited available or toricologically
suspect .

The fTirst solution--also called the *liguid” solution--~ employs
technology that is closely related to the existing one. The final

3



step in this process {8 not yet decided. 0One potential solution ig
HFC-3%6, but full water blown foam with improved cell stracture
remains an option, specifically in Ylesser demanding® systems such
as water heaters, were dimensional changes--although costly-— are
pogsible,

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

Cyclopentane technology 18 lately commercial introduced in Germany.
Itg flammable character requires safety conditions and limits 1ts
use. Only two companie offer currently cyclopentane packeges,
including equipomant Bayer/Hennecke and BASF/Elastograni}. in

Qlvmpic's case, the use of cyvclopentane would be cost prohibitive
from a safety standpoint.

Qlympic has decided for the water/HCFC-141lb solution with most
likely subsegquent replacement of the HCFC by a fully water blown
system. SBuch systems are already introduced for water heaters.
The main reason for this cholee is the flexibility that this option
provides. With three distinectly 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 is8 not suited for the higher
viscosities that are regquired for systems with maximized water

content. Replacement of the four (4) units in place is therefore
reguired.

Minimizing the CFC content--and subsaquently the HCFC content--~
retgquires the possibility of separate and individuzal blending. This
ig the more needed, beécause in the future, many system suppliers
will not deliver blends that include CFCs or HCFCs.

In addition, readijustments of the product line are expected, which
may include increase ¢f the insulation thickness and modifications
to provide for =uitable filling of the molds with the higher
vigcisity migture. This means change of the outer dimensions
{plastic) or inner dimengions {steel or plastic), and consaguently
changes in dies and molds. On the other gide, novel foaming
taechnologies 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 nodifications have to be complemented by training, the



installation of some {(minor} leak detection egquipment and some lay-
out adijustments.

& PROJECT COSTS

6.1 TOTAL PROJECT COBTS

The fellowing is a sutmmary of the expected costs of ipvestment and
related activities (the numerical identificetion system originates
from UNDP-OPE, and facilitates later procuremant):

ITEM DESCRIPTION BUBRTOTAL TOTAL
(UBD) {Usn)
2108 4 High pressure foaming
units, incl. blenders each 180,000 760,000
4208 2 lgak detectors aach 2,500 5,000
5108 Process adiustmants
and trials 80,000
3308 Training 10,000
5306 Contingency 85,000
9908 GRAND TOTAL 940,000

13-4 pig a4 4 4 5 mMmESSED
b gt

Bupporting docunentation is provided ag annex.
Exchange rate: 1 USD = 1.60 DM

6.2 OPFERATING COSTS
An minimal increase in material prices is expected of USD 40,000/y.
Alsa, the new equipment is more complicated and will require
additional preventive maintenance (USD 26,000).
Total incremental operatving costs are expacted to ampunt to

Ush 66,000

As mentioned before, the company will absordh these costs,.



6.3 UNIT ABATEMENT COST

a)l OD8 Reduction Project Costs usb 940, 000
b) Annual Incremental Operating Costs UBD 66,000
c) Project Useful Life 10 years
d) ODS reduction/y kg 75,000

Unit Abatement Coats [{a/¢c + b)/4} UsD/kg/y 4,13

{discount rate: 10}

7. FINANCING PLAN

Olympic ig8 requesting reimbursement to the amount ¢f the full
project costs of USD 940,000, The company itself will absorb the
incremental operating costs.

a. PROJECT IMPLEMENTATION

8.1 MANAGEMENT

UNDP-OPS will oversee the successful implementation of this
project. The project will be carried ont at the companies

facilitieg in 10 Ramadan City and Cairo. UNDP-ENR will provide
technical asaistance during praject execution.

8.2 PROCUREMENT

It is foreseen to assign the procurement cof the project to UNDP's
Office for Project Services (0OPS). OPS will procure at the same
time about ten projects in Egypt, several of them similar in
equipnent reguirements. This will result in procedural, time and
cost efficiencies. OPS will be assiated by the local UNDP office
a8 well as by EEAA, and receive technical agsistance from UNDP-ENR.
The OPS policies on bidding procedures, contractor selection,
disbursement procedures and project certification wiil apply,
assuring fair bidding and accountable financial management.




8.3 BSCHEDULE

TASBK TIME FOR COMPLETION
QL 02 Q3 Q4 QF Q6 Q7 (8

Procuranent preparations

Froject management x
Design, specifications x
Praparation bid lists X
Tendera, gelection of XX
contractors

¢ Purchase order{sy X

Q000

Arrival eqguipment, Customs X x
Clearing

Installation of equipment *

Training XX

Implementation of 50% CFC technology AKX XXX
Implementation of 100% CFC free technology XAE XXX

Total implementation time: 18 months.

9, PROJECT IMPACT

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 subseqguent years.

10. ANNEX

Bgquipment guotation

Olympic/UREGO319.CL]
5~31=93 Rev 02




UNLITED NATIONS INDUSTRIAL DEVELOPMENT ORGANTZATION

FROJECT DOCUMENT

PROJECT COVER. SHEET

Comtxry/Region:

Project Title:

Sector Cavered:
0DS Gonsumption in this Ssctor:
Project Impact {0DS reduction):

Bruject Duration:

Proposed Budget.:

Proposed DS Grant:

Cost Bffectiveness:

Inplexenting Agency:
National Co-ordination Agency:
Appraisal dzte:

FPhase-out of the Use of CFC-12 iu

the Mammfacture of Extyuded Polystyrene
Fosm at ADVECHEMS

Foamed plastics

722 MT of CFC in 1991

196 HT OFC 12/year

11 months ~ gouversion phase
- 10 years project life

US8§ 388,300 - oue off capital cost
U588 425.000 - 3 years imcremental cost

Us§ 1,021,520 (incl. comtingency fumd
and 13X overheads)

0,48 US§/Kg of ODS/Year

{over 10 vear period)

TNIDG

Egyptian Envitooment Affairs Agency



PROJECT TITLE: Phase-out of the Use of CFC-12 in the Manufacture of Extruded
Polystyrene Foam at ADVECHEMS

Sector Information

Egypt ratified the Montreal Protocol in 1988 and started to raduce ODS
consumption that tiwe through a Govermment ban of the use of CFCs in serosols.

In  accovdsnce with  the  (ountry  Programme of Egypt
(ONEP/0zL . Pzo/ExCon/8/14) related to ODS phage-our, the total consumption of
CFCs in Epypt In 1991 was 2170 MT, distribured as follows:

- mamufactuxe and servicing of refrigerators

and airsenditioners 23 2
- plastics foams (cushioms, furniture,

ingulation amd packaging} 29 %
- fire extingnishing equipzent

{halons) . 35X
~ agroscl sector 4 %
- solvent sector 3z

Alvrhough Egypt has gquite a modsra petrochesmical fndusrry the country
doss not produce ODS. These products axe being imported.

In Egypt, both, the private and the public sector of these industrigs
use 0DSs.

In frame of the Country Programme for ph=se-cut of ozone depleting
substances in various sectors of industxy there ars sevsral respective ongoing
projects which =re under implemenration by the specielized invermational
agencies. In accordance with the decision of the Ezecutive foomittee of the
Montreal Protccol some projects will be implemented by UNIDG in the field of
refrigeration and foame manufacturing.

The wmajor types of foamed plastiecs being produced in Egypt are
polyurethane fosm (PUF) for insulation, cushioning, packing and automotive
applications, and polystyrene foams for imsulation and food packaging.

In 1991 an estimataed quantity of 722 MT of CFC'sz were ussd for
nanufacture of these Two kind of foams., This project will reduce GFG-12 uss
by 196 tons per year; total CFC's reductlon under this project would amount
to approximsately 27 % of 1991 usage in foams.

FROJECT BACKGROUND AND JUSTIFICATION
ADVEGHEMS was esvablished in 1927 and started their production in April

1889, The company has paid a capital of Egyprian Lhs. 2,700,000, The cost of
production line ie approximstely US§ 1,000.000.



ADVECHEMS is a maaufacturer of extruded polystyrene foam boards for
theresl insulation. The company’s head office iz situated in Calre; the
factory itself is located in Sadat City, 90 im outside from Calzro on the
Cairo-Alegandria desert rosd. The nunber of sxmployees is 100, The cowpeany uses
a mizture of freon gas CFG 12/HCFC 22 (70/30X) as a blowing agent summing up
to 280 vous/year. It ls szpected that this project will reduce The use of CFC
12 by 196 tons per year.

This project by feeilitating the reduction of CFG- 12 in the manufacture
of extruded polystyrense Ffoam will assist Egypt to meet lts ODS phese-out
targets under ths provisions of the Montreal Frotocol thereby contriburing te
the global reduction of QDS

In view of the complexity of various techno-economic problems to be
solved and in order to achievwe the goal, preparatory assistance was provided
by UNIDQ in order to:

a) determine the actual needs of the counterpart;

b) advise on alvernative optional technology and blowing agent which is
most appropriate in the conditiens of Egypt;

&) estimate costs of requirved sssistance ineluding capital cost covering
the producrion of eguipment modifications, teclmology tramsfer,
pdditional operation cost, ete. and

4) formulste a detail full-scele projfect document.

The bBlowing agear (HCFCL4Zb/HCECI2) proposed for ADVEGHEMS Lz widely
used by Eurcpean polystyrene insulstion bosrd manufscturers and accepted by
the Montreal convention and is ao aceeptable alterpative zccording to rhe UKEP
cechnical committee.

The following alternatives®) to the proposal for the HCPC 142h az a
replacement of CFC- 12 have been considered.

2) Inert gases (eg. G02Z, H2) ODF NIL, full or pertisl replacenmsnc;
b) BCFC 22, ODP 0.055 (100 I replacement);

¢) HCFC 142b, ODP 0.065 (100 % replacement):

d} HCFC 142bL/22 Llend (60/40) ODP 0.08 (100 ¥ replacement);

e) HCFC 134a, ODP NIL (100 % replecement):

£) Hydrocarbons (Pentane, Butane) OPDP NIL; and

g) Other HCFC zlternatives.

The requirements of the product are however:

- minimum fire standard;

gconomically competitive specific insulation walue:

have closed call, te trap the blowing agent, which in itself must
have & low coefficient of thermal conductivity; and

- dimensiovally and cosmetically acceptable in the market.

i

*) ARNEX A Specific HOUFC blowing agents properties.



Therefore the altarnatvive blowing agent should heve the followlng properties:
&) good specific insulation value;
B) form a closed c¢ell foam;

e) be able to form a pop-flameable product, with apprepriate flase retardant,
achisve all Eoropean fire resistence suandards for building materials
{vypically DIN 4102 Class B 1);

4) euonomically availsble in the mammfasturing counbry;

e) diffusicn rave out of the fezm to ensure the insulation velue, imparted
by the gas, iz por lost over tHue;

£) high latent heat of evaporation to ensure the foam strueture formed at the
dim is frozen;

g) has a factor of plasticization of polystyrene, within contrslled limits,
to prevent loss of die head pressure and consequent pre-Fogwing of material
prior to exit from the die. Also required to prevent collapse of the cell
walls due to softening by residucl bloving agent quantiries;

h} has solubility facver within comtrelled limits to ensure that:
- sufficient blowing agent will dissolve in the polystyrens
in the extruder, and
= be released in a controlled manner on exiv from the die.

The summary of the comparative snalysis of the potential aptions is
shown in Annex G.

Substiturion of the blowing agent requiras ususally podificatiosn and
replacement of cerrain units of the extrusion line.

Tekdng inte considerevion that the existing produetion eguipment an
AUVECHEME supplied by the LMP IMPIAKTI, Italy, is in good working cemdition
and the supplier has alresdy converted their extrusion lines using CFC-free
technologies, it was justified o contact the original supplier regarding its
patentigl participarion in conversion of ADVECHEMS, Tt is obvious that in this
2ase the project cost related to the equivment modification or replacement
will be at minimal Jevel.

The preliminary quotation of LMP IMPIANTI was recelved snd subsagquently
discussed in more detsll in terms of their scope of supply and relevant costs
{see Amnex B).

ADVECHENMS is willing te sbsorh a sipnificant preportiom of the cost over
a period of ten vears.

The ongoing cost is mainly due to the higher cost of the alternative
(HCFG 14222 blend) blowing agent, along with the anticipated inerease in
flame retardant.



5
ADVECHEMS agras to be fimded under this projsct by the Multilateral Fund

for only three yesars of the operaticn cost differences and are ready to abserb
these cots after thisz period.

¥. PRDJIECT OBJECTIVE

To eliminate the use of CFC- 12 in the producticen of extruded
polystyrene foam boards =zt ADVECHEMS, this would amount tto 196 MI/year of
reduced CFC- 12 usage for current production at the factery in 19%4.

The projeet, if successfully implementsd at ADVECHEMS will easure the
replacement of CFC-12/HCFC 22 blenmd 70/3D with HCFC 142b/HCFC 22 blend 60440

without significant deterioravion of the products' properties at mianimumg
additional cost.

CUTFUIS

The traunsitionmal technology transferred and sdopted at ADVECHEMS using
podernized equipment, tachnical #pd mapagerial perssmel ctralved and the
products are accepted/ zbsorbed by the market.
PROJECT BUDGEL

The profect budget consisty of the following components:
a) Additional cepital costs related te:

- replacement of existing 16.5 tommes ISO container by establishment
of 20 tormoes on-site gas storage tank;

- sxisting equipment modification or replacsewent and technology/
know-how transfer by LMr IMPIANTY wnder subheontract bagls, sod

- gtert up and recommissioning cost.
b) Additvional three years ineremental operating costs relatad to:
- gupply aod use of the wore expensive alvernstive blow agent;
« supply of increased level of a fire retavdant since the blend HOPC
1426 /HCFC 22 at certain copditions has & higher {lammabilicy than
the conventional blend. This however will requive #dd. tests; and
¢) Contingency and project manuagement fund,
Some cost savings may occur from an anticipated reduction in sonsumption
of blowing agent due to the use of z lower moleqular weight blend (280
tonnes/year down To 240 tommes). However these savings can only pertislly
compensarte the additionzl costs of the more expensive blend,
Since the polystyrene foan scrap or rejects sccummlated during start-up

of the converted procass can easily be recyeled, the loss of rsw materials
wiil be only the new blowing zgent,



é
- provision of necsssary technical and asdainistrative suppory;

- provision of raw wmaverials, equipment amd spare parts other than those
te be provided by the project, mainrenance and quality contrel/cesting
services;

‘= absorbtien of additicnal operational gost during subsequent seven years
after three y\ears. of- projest Iz.fa when' rhis cogtl is- covered. by the
pro iecc, and '

- logistic support of project implementation,

b) Multilateral Fond Toput through TNIDO
{see artached Project Budpget)

Durarion 3§

BL 11-51 Comsultant in extrudered polysterene 2 wecks 8,000
form production snd commercial management

BL 21-00 Subcontract with IMP Impiantl for S menths 243,000
provision (CAFY of: (Including:)
~ set of screv elements and barzel 69,000
- 8T&Tic homonizer 42 000
- gas injection system ingl. mass flow 56,000
meter and injection valve
- gravimetric flow metsr 1L,000
- teflon-coated die lip sec 18,000
- set of spare parts for FAG pump 2,000
- teglmology/know-how txansfer (licence) 30,000
~ sguipment Instsllation and commissioning, 10 days 15,000
treining of ADVECHEM operational (incl. travel
personnel in Egypt (twe IMP specialists) DSA & salary)
BIL, 32-00 Study tour of three mansgers 8 days 7.000
of ADVECHEMS to LMP Implanti, Italy {inel. travel
for technical inspection and training amxl DER)
PUTBOSes
BL 4100 Start up of modifled equipment and 10 days 20,600
technelogy copversion/transfer
Bl 51-00 Incremental operating cost resulting 475,000
from the techmelogy conversion : {inecluading

200,500 - -1 yr;
112,250 - II yz;
112,250 ~ ¥IT yr)

BL 42-00  Purchase end imstallation of on-site 120,300
‘ storage tank for che elternative blowing agent

BL S1-00 - Gonringeney Fund (appr. 10X of estimated " 80,700
R ‘project costs) related in particular to use e
of retardant (when {v is proven), englocering’
‘a,mi construction works of en-site storage tank,
miscellansous ste. . ) . :
' Total 504,000



Project Budget Analysis
(a) onsg o api cos i

~ econsultant-economist to advise the ADVECHEMS of the
contractors scope of supply, fimancial and market
consequences caused by the conversion o . 8,000

- subcomtractor’s (LMP Impianti) ‘package 1'SEII.'\lf:T.t.'.e inel. C+F
provision of equipment and accesgories, Installation,
commissiening, technoleogy transfer and training of

ADVECHEM persomnel (see Anmex B) 243,000
~ purchase and. installacion of on-side storage tank for new
blowing blend (see Annex D) 120,000
- study tour of three managerial steaff of ADVECHEMS ro Italy
for technieal inspection and training purposes (5 days) 7,000
- start up of modifisd equipment using new blowing egent
(ses Anmex E) 20,000
Total one off capital costs 398,300 -
(b) neremon operati

It is proposed that the incrementel cost will be compensated to
ADVECHEMS by the Multilateral Fund during the first three years of the
converted plant operation. An increase of the operating cost is malnly
because of the higher price of the new blowing agent. Due to the differance
of moleculser weights of present CFC-based blend and the new proposed one the
consumption of 1t can be theoretically reduced from 18X in current production
to 15% ia the proposed process. The HCFC-142b solubility in the polymer will
be higher than CFC-12 reducing its efficiency as a blowing agent and sctual
expetience will be needed to determine the optimal level.

Therefore it is considered as justified that during the first year of
the converted plant operation the level of the blowing agent can bea estimated
as 16.5X% and then to be rediiced to 15.3% through process optimisarion by more
experiencad staff.

The following methodology used for the incremental cost esleoulation:

Working days

1 year - 52 weeks

public holidays = 13 days (2 weeks)

- line maintenance =-5 wecks

wotking. weeks = 45 weeks

working 'h.rs/dajr = 24 hrs. -

_Rﬂ mg;e_rials gnns_____mg' tion:

- Eolysterene compouud. -
205 kg/bhr x 24 hrs x 7 days x 45 weeks = 1 1,249,800 kg



-~ present blowing agent
centent Iin mixvure - 18% weight.

price, US §/kg - 3,684

armusl consumptlon

1549800 kg x 0.18 =~ 278964: kg
apnual cost

278884 kg X 3.64 m IIS $1 015 £29

- new blowing sgent
cantent in pinvure

H

16.52 I year
15.3% II4IIX
year

H

Price, IS $/kg - 4,753
. annual consumphion
(2) I year consumption
- 15&9800 x 16 5 = 255717 kg

I year cost
255717 kg x 4,735 - US $1.215.934

(b)Y I1 + III ye;a:; comsumption
1548800 x 15.3 = 237119 kg

I + IXY wyear cast
I37119 kg x 4,755~ US § 1,127 5300

Oversll difference for I year
1.215.93% - 1.015.429 =« U § 200.505

Overall d1fference for the consaquent I1 and TIT yesr
1.127.500 - 1.015.429 = OS $ 112.071/ year

Total Incremental three Vesrs cost US § 435,000

{e) Other costs

- Contipgency fond (appr. 10X of the total project budget)

80,700

The fund ie proposed to cover unforeseen expenses which
might be occurred during the projact implementation, like
purchase of retardent if its use will be proven, engineexing
support for establishment of on-site gas storzge facilitles,

purchases of small testing end safety lnstrusents vhose needs

will be caused by the couverted process, miscellanscus

expensas aic,

Cast effectiveness caloulation

Calevlation of che cost effectiveness of this project of 10 vears life time

period.
One off capitel cost

Incramental operating =
cost for 3 vemwrs

Othar nostm

Hemce total proposed cost
Effective Yeduection in 0DS
Froject life time
Tnit cost -
=1 M L4

- 388,300

- 425,000

= 200,500-Y year
= 112,230 II yeaxr
- 112,500 Y11 year

T 80'700 "'t "

«"910,000 .

. = 183,300 kg/fyear

= 10 pears . oo
= 910,000/(183,300 x iﬁ}

- TS § 0°49/kg ODS



Project Timeframe

Total project duration s 1l momths starting from the fund allocation.

The schedule of the project implementation is as follows:

Hoptrhs

Activities
123&5878910‘

1. Fielding of comsultent Zer -
plant process werification,
preparation of detailed terms
of reference Lor subcomtract
and for advising on changes in
commeyelal activities of the

COWPEDY .

2. Contract award and executlom | [-e=-- - ——— -
by LMP Impisuti, Ikaly

3. Purchase and installation of S ————
sn~site storage tank

&, Study tour of ADVECHEKS -
panagerial sceff to Italy

5. Puxchase of mew blowing agent et -

6. Equipsent instellation, Process ———= ]~ =] |-
gtart-up and training at opera~
tional persomnel, process
oprimization

Implesentation Arvangements

The project will be implemsnted by UNIDO in cooperation with the mational
Egyprian coordinating agency ERAA. UNIDO a8 executing agency has necessary
experizncs and capabilities for the successful implementation of projects on the
enterprise level, TNIDO has an effectlve mechanise an? procedurss of projects
substantive and financial management, control, svaluation and reporting.

Upon the project approval by the Multilaveral Pund the project’s fund to
be transferred to UNIDO. Reaspective project allotment document will be then
issued by UNIDO finaneizl section to allow the project implementetion. Any
subgtantive and financlal deviations are subjects for approval by the EEAA and
the Executing Comnittee {if necessary.)

Substantive and financial zeporting procedure will be in gecordasce with
the Mulrilateral Fund requirements.

ANNEXES

Profect Budget (INIDO formar)

Provisioual guotation of IMP IMPIANTI, Italy
Comparative analysis of the potential oprions
of alternative blowing sgents

D Specification of on-sité storage tank

E Anglysis of Start up cost

O



UNIDO

PROJECT BUDGET/REVISION

3, COUNTRY

EQYPT

4. PROJECT HUMBER AND AMENDMENT
! “».fg(i'f;gs;”.”

B. SPECIFIC ACTIVITY

J 13430

Polystyrene Foom at ADYECHEMS

10. PROJECT TIFLE. * pRage-cdut of the Use of OFC 12 in the Manulacture of Extruded

+

ARNEX A

PAGE 1 1

16. INTERNATIONAL EXPERTS
Hunctlona! tittes reguirsd pxoapt for ling 11-50)

14,

TOTAL

17,

1993

18.

1934

24,

MM

MM

MM

1101

t

L2

23

04

05

08

o7

gm
a8

¢

1t

12

'3

14

15

is

0!5

8,000

0.5

8,006

17-80 Short term consultahls

1188 Silh“iQ%;i“i;liafm;ﬁﬁﬁﬁi wrperig

0.3

8,000

8.5

5,000

21. REMARKS

’ s

¥

% if sore than 15 esparts’ Pacgeirss check hera m and attach continuition sheot 6. This sub-total must Inciuda a1: experts.

E

© Farm/FS. 37509 .5
(B OF 8-01-11)
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UNIDO

PROJECT BUDGET/REVISION

4, PRADJECT NUMBER. |
: " e JEBGYSS3/. ...

16.

TOTAL

17,

1993

18.

1994

18.

20.

/M

M/M

M/t

M/

OPAS EXPERTS {funalionol titlss roquirad)
12-01 ’

12-02

12-03

-12-88  Sub-lotol-OPAS onperts **

ADMINISTRATIVE SUPPORT PERSONNEL
13-00

Cloarks, secrataries, drivers

13-B0  Frealanae inlorpraterd (non-UNDP projacte}

13-09 Suh—l.otal-ndminlntralivo gupporl parsennal

UN VOLUNTEERS [Huncional Btles requirad}
14-01

14-02

14-03

14-04

14-88  Sub-rotal-UN VOLUNTEERS **

15-00 Project travel

18-00  Other peraonnel coals
{including UNIDO staff mission costs]

NATIONAL EXPERTS {functional titias required}
17-01 :

L Ar-02

17-03

12-04

17-05

17-93"' Sub-16tsl-Natlonal axperis **

'IBl-OIJ Sugrender prior years’ obligations

18-85 TOTAL-PERSONNEL COMPONENT

0.5

8,000

0.5

8,000

" |f addiitenal ipdividual ludgat Vines are required, check hera D and attach cont isust los sheat IA. Thesa sub-totals wust inalude tudget 1in2s Hsted on pags 1A,

Fi | B
. T i -

UnIp0o £DF SECTION




UNIDO PROJECT BUDGET/REVISION .
4. PRDJECT NUMBER - ‘ 18, TOTAL W, 1993 s 1994 T3 20, B
, o coFEGY/93/ 00, A $ Yy ¥ M Y [T M/ 'y
SUBCONTRACTS ‘ o,
 21~00  Subodntraets 243,000 243,000 -
28-00  Surrender prior years’ abligations
29-00 TOTAL-SUBCONTRACTS 243,000 243,000 -
TRAINING '
A1-09  individast tellowships
32-Q0  Study tours! UNDP, group treinbkg 7,000 7,000
3300 In~sarvics trainind i
3400  Non-UNDP group training o
35-08  Non~UNDP maetlngs .
38-00 " Surrandgor priol yoore” obiigatlons
30-08  TOTAL-TAAINING COMPONENT 7,000 7,000 '
EQUIPMENT
43-00" Exporiceble squipment 445,000 220, 500 224,500 .
42-00  Mon-expandable pruipmont 129,000 120, Joo .
43-00  Pramisos
' 4R-00 Surrander. prior yoars’ obilgations !
4599 TG?M“E&JFPMENT COMPONENT 565,300 340, 800 424,500
MISCELLANEOUS 80,700 50,000 30,700
51—13}) Sundrins
BE~G0 Hos;almtlt-,: {noa~UNDOE projeeis} !
§5-00 Support ct;sin tCC and DO projecte anly} ‘
£8-00  Surrendar prior yoara' obligations !
£3-98  TOTAL-MISCELLANEOUS COMPONENT 80,700 50,000 30,700
98-53  PROJECT TOTAL ) 0.5 904,000 0.5 648,800 255,200 el
B ' 4+ 117,520 (13% overhoads)
TOTAL 1.021,520

R,

URIDG EDP 3ECTINN
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: - . T s T T . ANNEXB
LAMF Impianti
| gz Figmaonta 53 phome vr (11} 2230180920
10049 S, Maurs T » ITHLY foxonr. (1132236754
Addresse faxmbrs . 0043 1 2308618 / 232186 ‘ FAX message
33;" Y. Byoyuk/Tahebknavarias Deatazi 22 /06788
Cogipany:] -buIhe VIENNA - : . From:| Renato Cranz

Pagesr{ o ©’ ' W

j?£$i Your fax deted 18 Ju&;_ﬁsgq‘nbr. 597857

SUBJECT: CFC PHASE-OUT FRNY RXTRUDED POLYSTYREINE FOAMS AT ADVECEEIMS

EGYFT

FILE REF.: MONTREAL PROTDCOL

Eear #¥r. Bysyuk, .
further ta your fax under reference, we are replying here belew:

RAAD

BBB)

Beaskdnwn of gur affer:

- gareyw elaments znd barrel ......... U § 58,000.
-~ @8tatic hopagsnizer ... . au... <« U8 58 42,000
~ {injection Bystem ..sv e inaonny US B 6,000

- gravimetrfc flow meter ........, ... US § 11,000
~ heflon aokbted LIPE +v.svssivrrarers UB 5§ 18,000
-~ set of appre paris for pump........ uE % £,000 .
- technical trangfer of know-how .... U8 § 30,0600 .

» technicel =ssistance Tor machine
c@mﬁissianiﬁg EEE R N B O B N U B A A as s 15’000‘
EOERL w i i s i s ram e s e A s B e US $ 243;00{)”
{twohunéred-Partythreetheusand)

Az you cen see from the abovs 1ist, we excluded the
Chiller equipment, ag per yaur reguest, -
Cancerning Lhe Yeflon sesated dic lipw, we etrees thalr
importance becauss when Using the new blowing sgent,
the the melt (melten plastic) si zore viscous and to
gbtain a perfect Foam, the customer need z different
sat of lips with & new profile.

Breskdown df Sechnical mssistance Tor disszssambling,
rewassienbling and $tert the line up again with the new’
product, training of the cusiomer pebsonnel, is covered B
by the iten 'technical transrer of know-how}, i.e. o o
US £.30,000-; . ) : : - .-
technical ﬂ@siatance has ‘been caIcuiawed zs follaws:‘
daily Yariff: 380 US 8 (8 daily hours} x 2 men x 10 working'
days = (US 8 ? 000 plus

- U%-§ 4,200 {beard and lodge in Egypt 2 men X 14 days |

nq $ 3,800 {axr return *;ckets for 2 men) . .o

total _U$3»15 GGG= . - -

AN By et pelo




~

mpm: "

- 2nd page -

o) PR mgent (fiame reotardant) is neassssary hecauss it is
vged to reduce the risk of Tire due to She fact the
Polyetyrend resin itgelf is flammeble.

Conssguently, if ths obimined preduct is useg Tor

‘puilding igsulabion, the PR agent neeas £o be ineluded )
in fha forgulation. |2 A 3 . . -

Alwaya at your disposal for aeny furthér informatioh you nay
need and hoping to have cisared all pointsy, wWe remain with
best regerds,

¥Yours sincerelx:

L s@‘mﬂ E

:"""'e?i:&g-c‘i&x PR




Armex C {(a)

g Assesasment of Uptions
Blowing Agent and Process Cempatibilicy
Commercial Process
Oprions Safery Avaiiabilivy | Cost Pricex Compatibilicvy
coz /N2 0K 614 0K Some
Parcisl Replacement
€02 7 N2 OK O DX Some
Total Replacsment (laberatory/
development)
ot widely
acceptsd
HGFC 22 oK oK Inereased Limived
10G3 cost oves
CFC12
HOFC 14Zb Flammable| OK Increased 4124
100% cost over
CFC12
HCFC 142b/22 oK Ok Increased OR
Blend (60/40) cost over
CFCiZ
HCFC 1342 oK K Very Poor
expensive solubility in
polystyrene
Hyrodearbons Flamugble}| OK 0K Possible by
{Penrane/ devel opment
butansa)
other HCFC oK Variable Variahle Hainly excluded
optian by boiling point
& availabilicy

*® Comparative to CFC 12.



Summpary Assessment of Optiong
Known and Anticipated Product Preperties

Annex O{b)

Product Product Product
Optionsa Fire Dengity Insulatien® Commentes
Standavds

€02 s N2 oK Falr Reducad Inzomplets

Partial Replacement solucion max,
replacement 25%
of CFC

o2 / N2 OF ¥Hot esopomic | Reduced 73X Tapmoven process

Total Replacement down with 02| uneconomie solu-
tion with res-
pect to density
and insuletion

HCFG 22 0K oK 014 Limited compati-

1o0% . 20 % dewn bility with
process

HCFC 142b OK oK oK Flammable,

100% 30% down sxcluded on
safecy grounds

BCFC 1420722 1414 oK 4.4 Widely used

Blend {60/40) 25% dowvm

HOFC 134a 0K oK 0K Goncern over

40% down poor solubilicy

Byrodesrbons |0k oK Reduced Toablis to

{Pentane/ 60% dowm achleve fire

butans) srandards with
current techno-
logy

Gther HCFC Varlable | Variable Variqble Variazhle and

option TRProven

*

Based on compsrison of gas conﬁuctwity

compared o CFC 12. {Secc armex A }:-

values in wvgpour phaze ar 3000



THERMAL, GONDUCTIVITY VALUES FOR COMMON BLOWING AGENTS

Armex C{c)}

Thermal
Chemlcal nams Syubol Conductiviny
W/mK
Carbon dioxide B 744 0.0168
Propans R 290 0.0183
Butans R 260 0.0260
Pentane 0.0152
Trichloroful oromethans R 11 0.008
Dichlorsdiflucromethans R 12 g.01
Ghl oredifluoromethene R 22 ¢.012
Chloredifiuoroethane R 1428 0.013
Tetrafluorcsthane R 1344 0.014




Anmex P
ON STTE GAS STORAGE CAPADITY

ADVECHEMS , is receiving the freon mixture CFC-12/HCFC 22 from the local markat
in varks of 1 ton capacivy, This material was always available to its needs, as
both types wers widely used in the Egyptisn market.

The HCPG 142h/22 blend 1g not aveilable locally or stored by others in Egypt.
This blend will have to be imported in economic quantities by ADVECHEKMS fyom
eithar: )

{1) Solway - Gefmany
{2) ATOCHEM - France
{3} Rhone Poulenc - UK

The only economde import is in 16.5 tomme IS0 coptainers vhich cannot be
xetained on sive. This necessitates the on-site storage facility which must hold
a winipun of 20 tormes of blowing agenw. The owrrent cost estimates are based on
a proposal for two 10 tomme tapks. This mey be changed afrer svaluwation te one 20
tomne tank facility with bo anticipsted cost change.

1. Two 10 tonme tanks ex INIMEX {2 = 45,300) - us § 91,800
2. Two rotary pumps, valwves + plpework e TS § 9,000
3. SBire preparation and foundstion for tamks = Us § 15,000
4. IS0 container discharge puap - Us $ 4,500

Total = s §120,300

Note: Gareful scheduling of deliveries will be required te ensuwe the timely
arrival of new deliveries snd further discussions need to be held with gas
supplying companies to identify problem aress. Following these diascussions
ADVECHEMS may decide to go to ome 30 torms tank, bur would absorb this
additvional cost themselves.




Annex E
START TP COST ANALYSIS

It iz expected that 10 working days will be sufficient for sterr up and the
process canversion. During this, perioed up te 50 X of the product may have off-
- specification quaiity and to be congidered as serap. Taking into consideration
that this sersp can easily be mcyclad on the spot only the loss of the bloving
agent to ba calculated as the start up cost.

Related variable manufacturing costs (labour, power, etc. } should be absorbed
by ADVECHEME, : '

Thus the calculation of f:ha.star"t up cost 1s as follows:

205 kgsbr (PS comparved comsumption) %10 days = 246 brs x 50 X sexap x 16.5 2
{weight of blowing agent) == 405%g of BA loss.

4-53 1g x US § &,755/kg of BA = 19,300,

. TOIAL START U2 COST US§ 19,300,



