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PROJECT EVALUATION SHEET

COUNTRY OR REGION: Argentina
PROJECT TITLE: Investment Project for Phasing Out of QDS at:
a) Bandex S.A.

b) Celpack S.A.

PROJECT COST: a) Incremental capital cost US $1,045,850
Incremental operational savings US $(528,220)!

b) Incremental capital cost US $ 954,212
Incremental operational savings US $(289,141)

INCREMENTAL COST: ay US $517,630
b) US $665,071

ODS PHASE-OUT: a) 22 tons of CFC-11 in 1993
192 tons of CFC-12
(Total ODP=214 tons)

b) 68 tons of CFC-11 in 1993
67 tons of CFC-12
{Total ODP =133 tons)

COST EFFECTIVENESS: a) US $ 2.42 per kg ODP saved
b) US $ 4.93 per kg ODP saved

PROJECT DURATION: One year

IMPLEMENTING AGENCY: UNIDO

NATIONAL COORDINATING AGENCY: Ministerio del Medio Ambiente

TECHNICAL REVIEW COMPLETED: YES __ NO_X

SECRETARIAT’S COMMENTS

1. Both companies are involved in the manufacture of expanded polystyrene foam sheets. They
will substitute CFC-11/12 by using butane. These two companies represent all CFC consumption of
extruded polystyrene foam sector in Argentina.

' Figures in the project documents do not reflect Net Present Value,
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2. Capital costs relate to safety equipment, polystyrene extruder, high pressure metering system,
storage silo and the construction of butane tanks. The incremental costs were adjusted against
incremental operational savings. The cost effectiveness of the Bandex project is relatively good but
that of Celpack was poor.

3. After the submission of these project proposals, the Secretariat analyzed them in cooperation
with UNIDO and adjusted the incremental cost of Celpack S.A. to US $503,094 (cost effectiveness:
US $3.73/per kg ODP saved).

4, The technical review papers were not attached but the implementing agency (UNIDQ) has
promised to send them as soon as possible.

ECRETARIAT’S RE TI

5. The Fund Secretariat recommends approval for the amount of US $517,630 for Bandex and
US $503,094 for Celpack.



PROJECT DOCOMENT

COUNTRY < Argentina

PROJECT TITLE: ’ Igvestment Project for Phaesing Out of
. . ans ac BaNDEX S.a4.

SECTOR. COVERED: ' Expanded Polystyrene Foam

ODS TSE BY SEGTOR: 115 vons CFC 11 and 285 tons OFC 12

per year 1%93

PROJECT THPACT: . Phase out of amoual consumption .of 22 tons of
CGFC L1 and 192 tons of CFC 12
{totsl ODS = Zl4 tons/fyear)

PROJECT DURATION: 12 mouths
ECOROMIC LIFE OF PROJECT: 10 years

TOTAL PROJECT COSTS: 78§ 348,084
OVERHEADS OF

IMPLEMENTYNG AGENCY: Us$ 47,851 - 13 %
FROPOSED FINAHCING

BY MULTILATERAL FURD: uUS$ 415,937

COST EFFECTIVENESS: 1.94 US§/%g
COUNTERPART ENTERPRISE: BANDEX S.A.
IMPLEMENTING AGENGY: WIDO
COORDINATING MINISTRY: Ministerio del Medio Ambiente

PROJEGT IMPACT

The project has baen designed to phase out 100 per ceut of CFC 11 and
CFC 12 used when producing extruded polystyrene fogm at BANDEY $.A., Buenos
Afres, Republic of Argencinz. The chosen alternative is R-butsne as faan
blowing agent. The project will be implemenved through modificaticn of

existing production fecilities and iostallation of supplementary safety
egquipment and instruments.




1. BACKGROUND

1.1 Sector Background
* Foam Sector

Two mamufacturers (BANDEX, CELPACK ) are producing extruded polystyrene
foams in Argentina using CFC 11 and CFC 12 as fcaming agent.

* Consumption of ODS

According to the country programme of 1992 the consumption was estimated
as follows:

CFG 11 CFC 172 TOTAL
(tons/year)
Extruded PSR 112 209 321
Extruded P.F. 10 - 140
Total Foams 122 209 331

The total consumption in the country im 1992 in all sectors was:

CFC 11 1338 tons

CFC 12 2408 tons

other CFC 167 tons

Total 3913 tons
* Production of ODS in Argentina

The production facilities for CFC's in Argentina were shut-down in the
past., Presently, CF('s are iamported crude from Brazil and distilled locally
to get CFC 11 and CFC 12.

* Conversion strategy

The productien facilities of the extruded polystyrene foams
manufacturers will be converted in order to phase out the use of O0DS.
Preparatory assistance has been given toc establish the needs of the companies

during the complete conversion of the factories and the total elimination of
CFC products from their operations,

A study of the available options for alternative blowing agents has been
prepared and the effect on the operation and production process has been
determined for the use of normal butane which is preferred.



& Used technolagies

The company BANDEX is using both CFC's in foam operation. The existing
equipment has been supplied by well known international suppliers (Gleenco,
LMP) and is still, after soc many years, producing goods of excellent quality

meeting the demands of the Argentinean market. Some of the goods are being
exported to neighbour countries.

1.2 BACKGROUND INFORMATION OF BANDEX S.A.

BANDEX is the largest producer of expanded polystyrene foams in
Argentina. It is 100% owned by nationals, and the sales volume in 1993 was
about US$ 12.000,000. The company employs 103 people, 12 of them are engineers
and technicians. The company started its activities in early 1980,

BANDEX S.A. is the manufacturer of extruded and thermoformed polystyrene
food packaging products based in the industrial zone of San Luisg in Argentina.
They currently operate two extrusion lines and twe main thermoforming lines
and consume a total of 192 tonnes of CFC 12 and 22 tounes of GFC 11 to produce
an annual extruded output of 2.376 tonnes of expanded polystyrene roll stock.
The market output after thermoforming and conversion of expanded polystyrene
roll stock is approximately 1.426 tones of finished geoods. The balance of 950
tonnes is being recycled within the plant.

2. PROJECT OBJECTIVE

The objective of this project is to eliminate the use of CFC 11 and
GFC 12 in the production of expanded polystyrene foams at BANDEX S.A., through
conversion of the production equipment so that N-butape can be used,

3. PROJECT DESCRYIPTION

BANDEX S.A. is prepared to phase out ODS as soon as the new technology

hag been acguired, the necessary machinery and equipment installed, and the
technical staff trained.

In the course of the preparatory assistance given by UNIDG an exhaustive
analysis of the modifications to be intreduced in the plant was made. A copy
of the detailed report is included in Appendix A-1.



3. Project modilications

The main modifications fto be introduced in the existing production
facilitvies of BRANDEX S.A, will lead to improvement and changes in the
following areas:

- Storage and handling of N-butane
A vew externsl storage tank in an open area at a specified distance from

the factory and the factory boundaries is needed. New loading equipment
will be required,

- Extrusion area
Specific protection and safety devises are needed.

- Storage area

Significantly improved natural ventilation as well as additional forced
ventilation and a sprinkler system have to be installed.

- Thermoforming

A new sprinkler area has to be created as well as the ventilation and
fire extinguisher systems have to be improved.

- Final goods storage
Improvement in safety is needed (ventilation and anti-fire system).

~ Factory ventilation and extra safety equipment for the whole factory
have to be included in the project.

& complete description of the project and the security and safety
devices needed for the factory is included in Appendix A-1.
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Table | sets out the possible alternative blowing agents commonly
considered for this type of application for the production of low

density polystyrene foams (70kg/m?). These materials can be classified
into; -

(a)  HCFC.
(b) Hydrocarbons.
(c) Ivert gases.

The only HCFC material commonly accepted and which is approved for use
in contact with food is HCFC 22 and on technical grounds, it is fully
acceptable; except it has an ODP of 0.0535 (5% relative to CFC 11).
This substance is under environmental pressure and, whilst
significantly cheaper alternative non ozone depleting substances are
available in the form of Hydrocarbons, it is not likely to be the
permanent solution. It iz, however, still widely used in developed
countries by those companies preferring to offset the high incremental
costs against the capital requirements of a plant equipped to a high
fire and explosion standard. In some countries legislatiom is underway
to bann HCFC consumption.

All four hydrocarbons listed are cheap, technically viable, non ozone
depleting alternmatives. Normal Pentane should be rejected, however,
due to its high boiling point and low auto ignition temperature which
glve both process problems and a higher fire risk.

Iso-Butane is also viable, but due to its high vapour pressure tends to
be less favoured for this application.

This leaves two viable hydrocarbons with similar properties and each
would be fully acceptable as CFC replacements, These are:

{aj IS0 Pentane.
{b) Normal Butane.

In colder climates I50 Pentane exists as a liquid (B.P. 23 G) and is
aften preferred because, in many countries, the liquid hydrocarbon
storage regulations are less rigorous than those of L.P.G.

In Argentina, both IS0 Pentane and Normal Butane will exist as gases
for most of the time. Of the two blowing agents above, Normal Butane
would be the preferred solution because it:

(a} gives seme marginal improvement in product properties;

{(b) is readily available and the storage technolegy 1is well
established.

It is recommended that Normal Putane be used at Bandex S.4. in
Argentina.



3.3 Conversion costs

With regard to the cests for vonversieon of the production facilities,
BANDEX S.A. is eligible for financing from the Multilateral Fund as below:

1. Incremental investment costs used for replacement of capital goods
including training, facility (re)construction, installation, startc-up,
etc,

Ii. Incremental operating costs for four years, to be used for labor,

maintenance, insurance and feedstock.

IIT. Contingency Fund

TABLE 1

alternatives to CEC Blowing Agents for Low Density Polystyrene Foaus.

Type Cost Obp Tectnical Suitability Flammability
1. BCFC 22 B1Gh 0.05 0K NI
7. BCEC 1428 High 5.06 OR DUt food approval | Some
unelear
3. HCPC 134A V. High N1} Unproven and  food | Nil
approval unclear :
4, HCFC 1528 7.V, High | Nil Tnproven  and  food | Wil
approval unclear
5. Hormal Pentane Low Nil 0K High
6. ISO-Pentane Low K1l OK Righ
7. Rormal Butane Low Wil Ok Hiqh
3. 180-Butane Low N1l OK High
9. €0, Low il partially proven, but Nil

not as 100% replacement.
pifficult technology.

Hote

Blends of the above Biowing Ageats are possible and sometimes ysed to some technical advantage.



Nl QUTPIITS
4.1 Capital goods replacement

Foam system

The technology for production of expanded polystyrene foams using M-
butane as blowing agent is well known and has been tested in many countries.
The main egquipment to be installed at the BANDEX S.A. factory is related to
safety in handling and operating of raw materials and intermediate products
in order to avoid any operational risks and hazards.

The items to be installed are related to:

* Gas tank storage system;
%  Sprinkler system, fire extinguisher, smoke detectors,
gas detectors, fire alarm system;
* High pressure metering svstem;
Silos, foams and ductwork for improved material transport
and ventilation;
* Fire walls with emergency exits;
*  Protection.

4.2 Training

Within the framework of this project, BANDEX's perscommel will be trained
in the feollowing areas:

Management and production contyrol;

sbavement of risks in operation with M-butane {(risk prevention};
Maintenance of the new machinery and eguipment;

Quality assurance in relation to conversion;

Safety rules and safety equipment.

% n % % ¥

4.3  Project Implementation

The project will be coordinated by the Secretaria de Recursos Naturales
del Ministerio de Medic Ambiente. The implementation will be carried out by
UNIDO in close co-operation with BANDEX 5.A.

For the implementation of major components of the project {gas tank,
pumping system, fire safety, silos, fans, ducts, etc.) subcontracts will be
concluded based on competitive bidding. The subcontracts will include the
supply of equipment, installation, commissioning and on-the- job training of
BANDEX's personnel. The terms of reference for the subcontracts will be
elaborated after approval of the project.

The final equipment specification and workplan can only be elaborated
after approval of the basic approach for the project implementation by the
Ministerio del Medio Ambiente and BANDEX S.A,
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WINO as  Implementing Agency has the necessary experience and
capabilities for successful implementatrion of projects on the enterprise
level. Upon approval by the Multilateral Fund for the implementation of the
Montreal Protocel (HMFMP), the project’s budget will be transferred to UNIDO.
The respective project allotment document will then be issued by UNIDBO's
Finance Section. Any substantive or finmancial deviarion is subject to approval

by the Executive Committee of the Multilateral Fund for the implementation of
the Montreal Protocol.

For the project implementation, milestones are set hereunder.

4.4 Milestones
months

Puration 1 2 3 4 5 & 7 8 9 10 11 12 13

1. Sign project

rec. funding 1 #
2. Prep. of
workplan 1 *

3. Imitial trg.
of management 1 *

4. Specification
of equipment 1 *

5. Bids 1 %

6. Purchase of
equipment 1 *

7. Supply/instal.

comm. equipment 6 ¥ & % ¥ % % 0w %
8. Training Z * oW
9. Start-up test L *
10. Operation with *

R-Butane



5. PROJECT COSTS
5.1 Incremental investment costs

Investment costs will be used for modification of manufacturing
facilities, new machinery, safety equipment (see Annex A: HEquipmeunt
Specificatrion and (ost Breakdown), training, installation and consultancy
services for modifications (see Annew B: Project Budget for BANDEX).

5.2 incremental operating costs

The incremental operating costs is based on the price difference between
the OBS to be phased out and their replacements as well as several other
factors incurred in the preduction costs which are higher because of the
requirements of the new process installed.

BANDEX 8§.A. - TABLEW . 29 June.9q
INCREMENTAL OPERATING COSTS . CoE Ll T P e

Year .. e o Opete - Twd o Thiee T

‘Tonnes of Psn 2876 2376 2375 2375
% ofCFC - .o @ 9 g g
Tannes of CFC 218.84 213.84 213.84 213.84
%o of B 7 7 7 7

166,92 166,52 186.32 166.32

2.2 a2 2R 22

470448 470448 470448
0.8 0.8 0.8 0.8

133066 133056 133056

40000 40000 40000 AQODO

0 G s 0
ZE000 26000 30000 30000
3B175 IB175 38178 36175

mca. COST PE] Ben A
TOTAL INCREM; COST-
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ANHEX A: EQUIPHENT SPECIFICATION AND COST BREAKDOWN

Item Description

1.

FOR  BANDEX .

T Gas Tarle Stovage System {23 tonpes capacicy)

complete with all discharge pipework, valves,
fittings end Ffilters ve provide an adequate

-supply quantity at 5 Bar ebove vapour pressure

ar the inlet to the high pressure mevering system.

To include 21l the necessary equipment for safety
and £illing of che tank, ush

One set of Fire Safety Security Measures to inmclude

2 Sprinkler System, Fife Extinguishers, Fire Hose

Reels, Smpoke Derecrdrs, Gas Detectors, Fire Alarm

System, U0 meet the necessary standards as outlined

by and o include the services of a Specialist

Industrial Fire Defence Supply Company or Consultant. usn

Oue Fzctory Survey by Heating & Ventilation Consulting
Co. to astablish the wegquirements to cbrain the necsssary
number of ailr changes per houy in all areas. usp

New High Pressure Metering System and Refurbishment of
0ld System complete with two sets of anti stavie
provecrions and extrusion system interlocks. usp

Siles, Fans & Ductwerk Ffor luproved Material Tramspore -
and Ventilation couwprising:-

{a} Twe Fluff S$ilos 2m8 x 5m high with Screw Extrastion
on base znd Cyclone effect on Top.

(b) Pipes Ffrom existing Thermoformers to new Silos with
statie bonding.

{¢) Fipe and Fan from Extrusion Scrap Granulator to new
Silos with static bonding.

(d) Pipesz and Fan from FIuff Siles to Reclaim Extruder
Hoppar complete with Cyclone discharge, complerve with
scatic bonding on pipework,

(e} Ser of Five Locsl Venvilarion Fans and Ductwork
axtraction and panel pressurisation in key extrusion

&ress,

(£} Forced ventilation in the recl store area.

Total cost USS

130.000

134,000

20.000

100,000

127.500



- 11 -

6. Modaification of existing building;

{a) Fire walls with 3 Epergency Fire Roller Shutter Deors

(110m Total Length).

() Addivicnsl Emergency Perconnel Exits,

{c} Bxternal High Pressure Pump House wit:h Ventilation

Fans, Explosion Preof Lighting aed Electries.

7. Protections to Extruder Scrap Gramulator cowprising;

{a) Belt e Feed Unit.
(h) Explosion Hatch/Blast Tupmel.
{¢) Interiocks to-

{1) Prassure - Exrrusion Duon,
{ii) Fan Hotor Rumning

8. One Training Package for;

(1) Manmsgement (2 people for L week)
{ii} Operaver Training (6 people for 3 wecks each)

g. Froject Technical Consultanc

L0 .Refurbishment: of LMF squipment

TOTAL

usn

usp

Ush
TSD

ush

LERIY

ush

108.000

24,000

12,000
45,004

29,000

17%,300

302,000

Al]l prices spacified sbove include trangportation, insurance, insvallarion and

commissioning (where spprapriate}.
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ANNEX B: PROJECT BUDGET FOR BaNDGEX §.4.

BL 11-01

BL 11-51

8L 1L-52

BL 1L-33

BL 21.-00

Expert inm ODS phase-out in feam sector

Consultent in productien layout
for fosmed PSR production

consuktanﬁ in design of foamed
PSR system

Consultant in safety and security
in €4 operation

Subcontract for:

* prevision of equipment for gas storage
with 2all necessary equipment for safety
and filling of tank. Tmcl. insztmilation,
commissiontng and on-the- job-trainjng
of BANDEX staff.

(L specielist for I week)

* provision of equipment for fire safety,
i.e. spriakler system,
fire extinguishers, fire hoses,
smoke detectors, gas detectors, fire
alarm systems incl. sexvicas of a
specialist from an induserial fire
dafence supply company.

# provision of a new high pressure
mevering system with two sets of
antistatic protection and extension
system interlocks.

* provision of silas, fans and ductwork for
improved marverial traasport and wentilation,
inei. a factory survey by & wventilatvion
consulting company te establish the
requirements to obrain the necessary
aumber of air changes per hwur in all aress.

b

modificarion of existing building inel,
firve walls, emergency roller shutter doors,
SEevEEncy persomel exits, externzl high

pregsure pump house with ventilation fans
and ex-proof electrie.

* modification of extruder scrap granulator
inel. belt vo feed unic, explosion
havehs/blase unnel, and interlocks.

m/m USD
1.6 15,000
0.3 4,000
0.3 4,000
0.6 6,000
130,000
124,000
100,000
147,500
108,000

24,000



.13 -
BAAKS

% modification of LMP equipmeat ' 172,500

BL 32-01 Training of two technicians and six
staffweobers in use of Lozming wmachine
faciliries for tedhnical inspectiem and

on-tha- jeb-trainiug . 57,000
BL 51-00 Migcellsnsous {15 % contingency fund} 143,850
Subtotal I 1,045,850
Inoremental operating costs (negative)- {-677,764)
Subtoral IT 368,086

13 % overhesd cost 47,851

TOTAL 415,937




PROJECE . DOCUMENT

GOUNTRY: ATgentina

FROJEGT TITLE: Investment Project for Phasing Out of
ons ar CELPACK S.A.

SECTOR. COVERED: Expanded Polystyrens Foam

ODS USE BY SECTOK: 115 toms CFC 1L apd 235 toms CFC 12

per year 1993

PROJECT THEACTZ Phase ocut of ammal consumption of 68 tous of
CFC 1) and 87 tons of TFC 12
{totvel ODS = 135 tons/yvear)

PROJECT DURATION: 12 months

ECONOMIC LIFE OF EROJECT: 10 years

TOTAL PROJECT COSTS: Us$$ 577,460

OVERHESDS OF _
IMPLEMENTING AGENGY: us$ 75,070 =13 %
PROPOSED FINANCING

BY MULTILATERAL FUND: Uss 652,570

COST. EFFECTIVERESS: 4.83 VS§/kg
COUNTERPART ENTERPRISE: CELPACK §.A.
IMPLEMENTING AGENGY: UMD

COORDINATING MINISTRY: Mimisterio del Medio Ambiente

PROJECT THPACT

fhe project has bean designed to phase cut 100 per cant of CF¢ 11 and
CFC 12 used when producing extruded polystyrene foam at CELPACK S.A., Buenos
Alres, Bepublic of Axgentina. The chosen alternactive I1s N-butane as foam
blowing <agent. The project will be ipplemented through modificsvion of
existing production faci{lirties amd installation of supplementary safety
equipment and instruments.




I. BACKGROUND
1.1 Scctor Backpground

* Foam Sectoar

Two manufacturers { BANDEX S.A., CELPACK 5.A.) are preducing extiruded
polystyrene foams in Argentina using CFC 11 and CFC 12 as foaming agent.

* Consumption of 0DS

According to the country programme of 1992 the consumption was estimated
as follows:

CFC 11 CFC 12 TOTAL
{tons/year)
Extruded PSR 112 209 321
Extruded P.E. 10 - 10
Total Foams 122 209 331

The tetal consuaption in the country in 1892 in all sectors was:

CFC 11 1338 rons

CFC 12 2408 tons

other CFC 167 tvons

Total 3913 tons
* Production of 0DS in Argentina

The production facilities for CFC’'s in Argentina were shut-down in the
past. Presently, CFC's are imported crude from Brazil anmd distilled locally
to get CFC 11 and CFC 12,

* Conversion strategy

The production facilities of the extruded polystyrene foams
manufacturers will be converted in order to phase out the use of 0DS.
Preparatory assistance has been given to establish the needs of the companies
during the complete conversion of the factories and the total elimination of
CFC products from their operations.

A study of the available options for alternative blowing agents has been
prepated and the effect om the operation and production process has been
determined for the use of normal butane which is preferred.



* Used technologies

The company CELPACK $5,A. is using both CFC's in foam opevation. The
existing eguipment has been supplied by well known international suppliers
(Illig, LMP) and is still, after so many years, producing goods of excellent
gquality meeting the demands of the Argentinean market. Some of the goods are
being exported to neighbour countries.

1.2 BACKGROUND INFORMATION OF CELPACK S.A.

CELPACK is the second largest producer of expanded polystyrene foams in
Argentina, It is 100% owned by nationals and the sales volume in 1953 was
about US$ 4.000,000. The company employs 653 people, 8 of them are engineers
and technicians. The company started its activities in early 1985.

CELPACK S8.A. 1is the manufacturer of extruded and thermoformed
polystyrene food packaging products based in the industrial zone of San lLuis
in Argentina. They currently operate two LMP extrusion lines and two main
thermoforming lines (Illig) and consume a total of 67 tonnes of CFC 12 and 68
tonnes of CFC 11 to produce an annual extruded output of 1.5300 tonnes of
expanded polystyrene roll stock. The market output after thermoforming and
conversion of exparded polystyrene roll stock is approximately 900 tonnes of
Einished goods. The balance of 600 tonnes is being recycled within the plant.

2. FROJECT OBJECTIVE

The objective of this project is teo eliminate the use of CFC 11 and
CFC 12 in the production of expanded polystyrene foams at CELPACK S.A. through
conversion of the production equipment so that N-butane can be used.

3. PROJECT DESCRIPTION

CELPACK S.A. is prepared to phase out ODS as soon as the new technology

has been acquired, the necessary machinery and equipment iustalled, and the
technical staff trained,

In the course of the preparatory assistance given by UNIDO an exhaustive
analysis of the modifications to be introduced in the plant was made. A copy
of the detailed report is included in Appendix A-1,



3.1 Project modifications

The main modifications to be introduced in the existing production
facilities of CELPACK $5.A. will lead to improvement and changes in the
following areas:

- Storage and handling of N-butane

A new external storage tank in an open area at a specified distance from
the factory and the factory boundaries is needed. New loading equipment
will be required.

- Extrusion area
Specific protection and safety devises are needed.
IMP extruders have to be modified.

- Storage area
Significantly improved natural ventilatrion as well as additional forced
ventilation and a sprinkler system have to be installed.

- Thermoforming
A new sprinkler area has to be created as well as the ventilation and
fire extinguisher systems have to be ilmproved,

- Final goods storage
Improvement in safety is needed (ventilation and anti-fire system).

- Factory ventilation and extra safety equipment for the whole factory
have to be included in the project.

& complete description of the project and the security and safety
devices needed for the factory is included in Appendix A-1.



EVALUATION OF ALTEBRNATIVE BLOWINC AGENTS

Table 1 sets out the possible alternmative blowing agents commonly
considered for this type of application for the productiou of low

density polystyrene foams (70kg/m3). These materials can be classified
inte:

{a) HCFG.
(b Hydrocarbons.
(¢} TInert gases.

The only HCFC material commonly accepted which is approved for use in
contact with food is HCFC 22, and on technical grounds it is fully
acceptable; exceptr it has an ODP of 0.055 (5% relative to CFC 11).
This substance is under envirommental pressure and whilst significantly
cheaper alternative non ozone depleting substances are available in the
form of Hydrocarbons, iz not likely to be the permanent solution. It
is, however, still widely used in developed countries by those
companies preferring to offset the high incremental costs against the
capital requirements of a plant egquipped to a high fire and explosion
standard. In some countries legislation is underway to bann HCF{
consumption,

A1l four hydrocarbons listed are cheap, technically visble, non ozone
depleting alternatives. Normal Pentane should be rejected, however,
due to its high beiling point and low auto ignition temperature which
give both process problems and a higher fire risk.

Iso-Butane is also viable, but due to its high vapour pressure tends to
be less favoured for this application,

This leaves twe viable hydrocarbons with similar properties and each
would be fully acceptable as CFC replacements. These are:-

{a) i50 Pentane.
(b Normal Butane.

In colder climates 180 Pentane exists as a liguid (B.P. 23 ¢) and is
often preferred because, in many countries, the liquid hydrocarbon
storage regulations are less rigorous than those of L.P.G.

In Argentina, both IS0 Pentane and Normal Butane will exist as gases
for most of the time. Of the two blowing agents sbove, Normal Butane
would be the preferred solution because it:

{a} gives sone marginal improvement in product properties;

(b) is readily available and the storage technology is well
established.

It is recommended thatr Normal Butane be used at Celpack 3$5.a.

in
Argentina.



3.3 Conversion costs

With regard to the costs for conversion of the production facilities,
CELPACK 5.8, is eligible for financing from the Mulrilateral Fund as below:
1. Incremental investment costs used for replacement of capital goods

including training, facility (re)eonstruction, installatien, start-up,
efc.

if. Incremental operating costs for four years, to be used for labor,
maintenance, insurance and feedstock.

I11. Contingency Fund

Alternatives to CFC Blowing Agents for Low Density Polystyrene Foams.

Type Cost oDP Technical Suitability Flampahility

1, BCRC 22 High - 0.05 OK Wil

2. BCFC 1428 High 0.06 OK but food approval | Some
unclear

3. HCFC 134h 7, Righ 31 Unproven  and  food | Mil
approval unclear

{. HCPC 1528 V.. Kign | Bil Unproven  ana  food | Hil
approval unclear

5. Normal Pentane Low Nil 0K Righ

6. 150-Pentane Low Nii Ok Bigh

7. Normal Butane Tow Hil ok Tigh

5. IS0-Butane Low N1l oK High

9. 0, Low N1l Partially proven, but #1l

net as 100% replacement.
Difficult technology.

Note

Blends of the above Blowing Agents are possible and semetimes used to some technical advantage.



4. OUTPUTS
4.1 Capital goods replacement

Foam system

The technology for production of expanded polystyrene foams using N-
butane as blowing agent is well known and has been tested in many countries.
The main equipment to be installed at the CELPACK S.A. factory is related to
safety in handling and operating of raw waterials and intermediate products
in order to aveld any operational risks and hazards.

The items to be installed are related to:

% Gas tank storage system;

*  Sprinkler system, fire extinguisher, smoke detectors,
gas detectors, fire alarm system;

* High pressure metering system;

* Modification of the twe LMP extruders;

* Silos, feams and ductwork for improved material transport
and ventilation;

*

Fire walls with emergency exits;
* Protection.

4.2 Training

Within the framework of this project, CELPACK's personnel will be
trained in the following areas:

Management and production control;

Abatement of risks in operation with N-butane (risk prevention};
Maintenance of the new wachinery and equipment;

Quality asgurance in relation to conversion;

Safety rules and safety equipment.

o % % ¥

4.3 Project Implementation

The project will be coordinated by the Secretaria de Recursos Naturales
del Ministerio de Medio Ambiente. The implementation will be carried out by
UNIDO in close co-operation with CELPACK §.A.

For the implementation of major components of the preject (gas tank,
punping system, fire safety, siles, fans, ducts, ete.) subcontracts will be
concluded based on competitive bidding. The subcontracts will include the
supply of equipment, installation, commissioning and on-the-job training of
CELPACK's personnel. The terms of reference for the subcontracts will be
elaborated after approval of the project.

The final equipment specification and workplan can only be elaborated
after approval of the basic approach for the project implementation by the
Ministerioc del Medio Ambiente and CELPACK S.A,



UNIDO as Implementing Agency has the necessary experience and
capabilities for a successful implementation of projects on enterprise level.
Upon approval by the Multilateral Fund for the implementation of the HMontreal
Protocol (MFMP), the project’s budgetr will be transferred to UNIDO. The
respective project allotment document will then be issued by UNIDG's Finance
Section. Any substantive or financial deviation is subject to approval by the
Executive Gommittee of the Multilateral Fund for the implementation of the
Montreal Protocol,

For the project implementation, milestones are set hereunder.

4 4 Milestones
months

Duration 1 2 3 4& 5 6 7 8 9 10 11 12 13

1. Sign project

rec. funding 1 %
2. Prep. of
workplan 1 *

3. Initial trg.
of management 1 *

4, 8pecification
of equipment 1 *

5. Bids 1 *

6. Purchase of
equipment 1 *

7. Supply/instal,

come. equipment 6 * 0k Kk ok K ok % %
8. Training 2 * K
9. Start-up test 1 *
10. Operation with *

N-Butane



H. PROJECT COSTS
5.1 Incremental investment costs

Investment costs will be used for wodification
facilities, new machinery, safety equipment (see Annex A: Equipment
Specification and Cost Breakdown), training, installation and consultancy
services for modifications {see Annex B: Project Budget for CELPACK).

of manufacruring

5.2 Incremental operating costs

The incremental operating costs are based on the price difference
between the O0DS to be phased out and theiyr replacements as well as several

other factors incurrved in the production costs which are higher because of the
requirements of the installed new process.

“he

CELPACK S.A. TABLEH 28.June 94
INCREMENTAL OPERATING COSTS B
: 4 LT One Two Thirge Four

1500

9

135

7

105
22
237000
0.8

~213000

16000
27812




ARNEX A: EQUIPHERT SPECIFICATION AHD {OST BREAKDOWN

I Teit

FOR CELPACK S.A.
Bescription Total gost USS

1.

Gas Tanlk Storage System (25 tonnes capacity) TSD 130,000
complete with all discharge pipework, walves,

firrings and filvers to provide an adequate

supply guantity at 5 Bar above vapour pressure

at The inlet to thes hipgh pressure metering system.

To Include all the necessary equipment for zafety

and £illing of the tank.

One set of Five Safety Security Measures to include USD 134.000
a2 Sprimkler System, Fire Extinguishers, FPire Hose

Reels, Smoke Detectors, Cas Detectors, Firs Alarm

System, to mest the necessary standards as outlined

by and to ivnclude the services of a Specialisc

Industrial Fire Defence Supply Company or Consultant .

One Factory Survey ‘bjr Heating & Ventilation Consulting Ush 20,000
Co. to establish the requirements to obrain the necessary
numbey of air changes par bovr is all areans.

Refurbishment of old High Fressuve Metering System USD 31,500
complete with two sets of anti static protections
and extrusion system Inveriocks.

Fans & Ductwork for Improved Material Transporty Ush 12.750
and Ventilation comprising:-

{a) Belogared FLuff Silo.

(b) Pipes and Fans from existing Thermoformers to uew Silo
location with pipe static bonding,

(¢) Pipe and Fan from Fluff Sile to Reclaim Extruder
Hopper complete with Uyclone discharge.
Complete with static bonding on pipework.

(4) Ser of Six Local Ventilation Fans and Ductwork
excraction and twe sets of panel pressurisation
fans and pipework in key extrusion azreas.

{e) Reclaim line wvent extractor fan and ductwork.



10.

11.
12.

13,

-] -

Modificarion of existing bailding:

(5) Additional fmergeccy Feosommel Exits

{b} Esterunsl High Pressure Pump House with Veunrilavion
Fans, Explosion Proof Lighting and Elsctries.

Protections to Extruder Scrap Granulator comprising:

(a) Beln co Feed Unic.

(b) Explosion Harch/Blast Tunnel

(e) Interloeks to:

-

(L) Pfa&ﬁara « Extrusicn Duet.
{ii) Fan Motor Running

Cne Trainizng Packags for;

(1) Managemsnt (2 peopls for 1 week)
(ii) Operavor Traiving (& people For 3 weeks egpch)

Froject Techniezl Conmsultenc
Pregsure indication befere injectionm point

with interlock to shutdowr extruder om LMP 1 and

LMP 2 and signal to close apergency gas shut off
valves.

Conversion packsge for wuo extruders {Lethy Eng.)
Static Blowers and Bars on Thermoformer Punch Press

Beel store artificiagl alr exiraction. -

TOLAL

ush
UsD

ush

UsD

usD
ush

ush

usp

USD 9.000

USD 11.040

12,000
45,800

25,000

&, 500

347,500
6,000
37,300

829,750

Al pﬁ&es'apecifieé above include transportation, insurance, installation and
commissioning (where appropriate).
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COMVERSION PACKAGE from LETHY Eng. for extruders,

Description U.s. §
* New twin screw cylinder oprelongation (par 2} with

comnection flanges to the existing anterior cylinder

part. 21.300
* Complete new twin screws L/D approx 23.1, no single

screw requested, heated by thermo oil. 35.850
*® One homogenizer, with two independent heating

sections, heated by thermo oil internally and

externally. 34.800
* One pneumatic gas injector for butane gas. 2,250
# Une complete new Extrusion-Die with thermo-oil

heating die-gap regulated during production. The

extrusion-die is thermostated at 4 different zones. 36.500
* One sheet-cooling and calibration apparatus with

support in steel for one sheet width. 6.500
w Twe eylinder-sleeves to be mounted on extruded

cylinder for the thermo-oil heating. 5.800
* Five pieces of "collarettes” for the thermo-oil

heating x 12.500

TOTAL 155.000

* One complete new Extrusion-Die for redensified

product with thermo-oil heating. Thermostated at

four different zones ( RD-19-E) 36,500

SUMMARY OF CONVERSION PACKAGE:

2 conversion sets {one for each extruder) @ 155.500  311.000
1 set for redensgify product 36.500

TOTAL U.S.% 347 .500



ANFEZX, B:
BL 1i-01
BL 11-51
BL 11-52
BL 11-53

BL 21-00

13

PROJECT BUDGET FOR CELPACK S.A.

Expert in ODS pbase-out in foam sector

Consulvant in producction layour
for foamed PSR production

Consultent In design of foamed
PER systen

Consultant in safetry and securicy
in G4 operation

Subcontract for:

*provigsion of equipmwenc for gas storege
with all necassary equipsenc for safevy
and £111ing of taok. Incl. instelletion,
‘oommissioning and on-the-job-training
of CELFPACK staff.

(1 specialist for 1 week)

#provision of equipment for fire safecy,
i.s. sprinkler system,

fire extinguishexs, fire hoses,

smoke devectors, gas detectors, fire
alarm systems incl. services of a
spacialist from an industrial five
defepce supply cowpany

* provision for refurbishment of existing

high pressuve metering system with two
sets of matistetic protection and extension
sysrvem interlocks.

* provision of silos, fans and ductwork for
improved material transport and.ventilation,
inel,. a factory survey by a ventilarion
consul ting company to establish the

' requirements to obtain the necessary

number of air changes per hour in all areas.

* modificarion of exiscing building inel.
emevgency persounel exits, external high
presgure pump bouse with ventilarion fans
and mt.»»?xzccf electric. ..

% modificarion of extruder scrap gramalator
incl. belt to feed wmic, explosion
hatch/blest tunnel, and iumterlocks and two
wdlerpress gz:smxlat;e:s.

* modification of LMP equipment

6.3

4.3

Q.4

usp

13,000

%,000

4,000

6,000

136,000

134,000

31,500

32,730

9,000

11,000

347,500
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¥ provision of equipment for reel store
arrvificial air extraction and vool repivching

BL 32-01 Traluing of twe technicians and six
staffmenbers in use of foaming machine
facilities for technical inspecrion and
m-thea- fob-training.

Bl 51-00 Miscellansous (15 X contingency fund)

&8 ,000

57,000

124,462

Subvoral T

Incrementel operating costs (oagative)

954,212

€-376,752)

Subtotal 1T

13 ¥ overhmad cost

577,460 -

75,070

TOTAL

652,570
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COUNTRY : Argentina

FROJECT TITLE: ) Investment Erofect for Phasing Out of
. ’ . OnS a BANDEX $.A.
SECTOR COVERED: ' Expended Polystyrepe Foam
0Ps USE EY SECTOR: 115 vons {FC 11 and 285 tons OFC 12
’ par year 1993
EROJECT IMPACT:  Phaze out of amnual congumpuvion of 22 teans of

GFC 11 and 192 tons of CFC 12
(totsl 0D =~ 214 tonsfyear)

PROJECT DURATTON: 12 mouths

ECOROMIC LIFE OF FROJECGT; 10 yesxrs

TOTAL PROJECT COSTS: US$ 368,086
OVERHEADS OF

TMPLEMENTING AGENGY: USS 47,851 - 13 %
PROPOSED FINANCING

BY MOLTTLATERAL FUND; Uss 415,937

COST EFFECTIVENESS: 1.94 U5S/kg
COTNTERPART ENTERPRISE: BANDEX 5.A.
IMPLEMENTING AGENCY: TNIDO

COORDINATING MINISTRY: Ministeris del Medic Ambisnte

PROJECT IMBACT

The project has beern designed ko phase out 100 per cent of CFC 1l and
CFC 17 used when producing extyuded polystyrene foam atv RANDEX 5.4., Buenos
Afres, Republic of Argentina, The chosen slternstive is N-butsne as foam
blowing agemt. The oproject will be implemenced through modification of
existing production facilities and ipstallation of supplementary safery
egulpmeant and instruments.




1. BACKGROUND
1.1 Sector Background
* Foam Sector

Two manufacturers (BANDEX, CELPACK } are producing extruded polystyrens
foams in Argentina using CFC 11 and CFC 12 as foaming agent.

* Gonsumption of ODS

According to the country programme of 1992 the consumption was estimated
as follows:

CFC 11 CFC 12 TOTAL
{(tons/vear)
Exztruded PSR 112 209 321
Extruded P.E. 10 - 10
Total Foams 122 209 331

The total consumption in the country in 1992 in all sectors was:

CFC 11 1338 tons

CFC 12 2408 tons

other CFC 167 tons

Total 3913 tons
* Production of OD§ in Argentina

The production facilities for CFC's in Argentina were shut-down in the
past. Presently, CFC's are imported crude from Brazil and distilled locslly
to get CFC 11 and CFC 12,

* Conversion strategy

The production Ffacilities of the extruded polystyrene foanms
manufacturers will be converted in order to phase out the usge of 0DS.
Preparatory assistance has been given to establish the needs of the companies
during the complete conversion of the factories and the total elimination of
CFC products from their operations.

A study of the available options for alternative blowing agents has been
prepared and the effect on the operation and production process has been
determined for the use of normal butane which is preferred.



* Used technologies

The company BANDEX is using both CFC's in foam operation. The existing
squipment has been supplied by well known internatiomal suppliers (Cloenco,
L¥P) and is still, after so many vears, producing goods of excellent quality
meeting the demands of the Argentinean market. Some cf tThe goods are being
exported to neighbour countries.

1.2 BACKGROUND INFORMATION OF BANDEX S5.A.

BANDEX is the largest producer of expanded pelystyrene foams in
Argentina. It is 100% owned by nationals, and the sales volume in 1993 was
about US$ 12.000,000. The company employs 103 people, 12 of them are engineers
and technicians. The company started its activities in early 1980.

BANDEX §.A. is the manufacturer of extruded and thermoformed polystyrene
food packaging products based in the industrial zone of San Luis in Argentina,
They currently operate two extrusion lines and two main thermoforming lines
and consume a total of 192 tomnes of CFC 12 and 22 tonnes of CFC 11 to produce
an annual extruded output of 2.376 tonnmes of expanded polystyrene roll stock.
The market output after thermoferming and conversion of expanded polystyrene
roll stock is approximately 1.426 tones of finished goods. The balance of 950
tonnes is being recveled within the plant.

2. FROJECT OBJECTIVE

The objective of this project is to eliminate the use of CFC 11 and
CFC 12 in the production of expanded polystyrene foams at BANDEX S.A. through
conversion of the production equipment so that N-butane can be used.

3. PROJECT DESCRIPTION

BANDEX S5.A. is prepared to phase out 0ODS ag soon as the new technology
has been acquired, the necessary machinery and equipment installed, and the
technical staff trained.

In the course of the preparatory assistance given by UNIDO an exhaustive
analysis of the modifications te be introduced in the plant was made. A copy
of the detailed report ig included in Appendiz A-1.



3.1  Project modifications

The main modifications to be introduced in the existing production
facilities of BANDEX $.A. will lead to improvement and changes in the
following arveas;

~ Storage and handling of N-butane

A new external storage tank in an open area at a specified distance from
the factory and the factory boundaries is needed. New loading equipment
will be required.

- Extrusion area
Specific protection and safety devises are needed.

- Steorage area
Significantly improved natural ventilation as well as additional forced
ventilation and & sprinkler system have to be installed.

~ Thermoforming
A new sprinkler area has to be created as well as the ventilation and
fire extinguisher systems have to be improved.

- Final goods storage
Improvement in safety is needed {ventilation and anti-fire system).

- Factory ventilation and extra safety equipment for the whole factory
have to be included in the project.

A complete description of the project and the security and safety
devices needed for the factory is included in Appendix A-1,



3.
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EVALUATION OF ALTERNATIVE BLOWING AGENTS

Table 1 gets out the possible alternative blowing agents commonly
considered for this type of application for the production of low
dengity polystyrene foams (70kg/m?®). These materials can be classified
into:-

(a3 HCFC.
{h) Hydrocarbons.
{c) Inert gases.

The only HCFC material commonly accepted and which is approved for use
in contact with food is HCFC 22 and on technical grounds, it is fully
acceptable; except it has an ODP of 0.055 (5% relative to CFC 11).
This substance 1is under enviromnmental pressure and, whilst
significantly cheaper alternative non ozone depleting substances are
available in the form of Hydrocarbons, it is not likely to be the
permanent solution. It is, however, still widely used in developed
countries by those companies prefserring to offset the high incremental
costs against the capital requirements of a plant equipped te a high
fire and explogsion standard. In some countries legislation is underway
to barnn HCFC consweption.

All four hydrocarbons listed are cheap, technically viable, non ozone
depleting alternatives. Normal Pentane should be rejescted, however,
due to its high boiling peoint and low auto ignitien temperature which
give both process problems and a higher fire risk.

tso-Butane is also viable, but due to its high vapour pressure tends to
be less favoured for this application,

This leaves two viable hydrocarbons with similar properties and each
would be fully acceptable as CFC replacements. These are;

{a} I8G Pentane.
{(b) Normal Butane,

In colder climates IS0 Pentane exists as a liguid (B.P. 23 C) and is
often preferred because, in many countries, the liguid hydrocarhon
storage regulations are less rigorcus than thouse of L.P.G,

In Argentina, both I80 Pentane and Normal Butane will exist as gases
for most of the time. Of the two blowing agents above, Normal Butane
would be the preferred solution because it:

{a) pives some marginal improvement in product properties;
(b) is vreadlly available and the storage technology is well
established.

It is recommended that HNormal Butane be used at Bandex §.A. in
Argentina.



3.3 Ceonversion costs

With regard to the costs for conversion of the production facilities,
BANDEX S.A. is eligible for financing from the Multilateral Fund as below:

i. Incremental investment costs used for replacement of capital goods
including training, facility {(re)comstruction, installation, start-up,
ete.,

i1, Incremental operating costs for four years, to be used for labor,

maintenance, insurance and feedstock,.

111, Contingency Fund

TABEE 1

Alternatives to CFC Blowing Agents for Low Density Polystyrene Foams.

Type Cost OB Technical Suitability Flammability

1. R 22 High 0,05 oK Wil

2. HCFC 1828 High 0.06 Ok DUt food approval | Some
unciear

3. HCFC 1344 V. High NI Onproven  and  food | NIl
approval unclear

7. HCIC 1528 V.. High | Wil Unproven  and  food | NIl
approval unclear

5. Normal Pentane Low 1l oK High

6. 1S0-pentane Tow NIl oK High

7. Hormal Butane Low N1l 0K High

3. 150-Butane Tow | M1 OR High

5. €0, Low Wil Partially proven, but Nil

not as 100% replacement.
Difficult technology.

Hote

Blends of the above Blowing Agents are possibie and sometimes used to some technical advantage.



& OUTPUTS
4.1 Capital goods replacement

Foam system

The technology for production of expanded polystyrene foams using N-
butane as blowing agent is well known and has beeni tested in many countries.
The main esquipment to be installed at the BANDEX $.A. factory is related to
safety in bhandling and operating of raw materials and intermediate products
in order to avoid any operational risks and hazards.

The items to be installed are related to:

¥  Gas tank storvage system;

*  Sprinkler system, fire extinguisher, smoke detectors,
gas detectors, fire alarm system;

* High pressure metering system;

* Silos, foams and ductwork for improved material transport
and ventilation;

*  Fire walls with emergency exits;

* Protection.

4.2  Training

Within the framework of this project, BANDEX's personnel will be trained
in the follewing areas:

Management and production control;

Abatement of risks in operation with N-butane {(risk prevention);
Maintenance of the new machinsry and equipment;

Quality assurance in relation to conversion,

Safety rvules and safety equipment,

% o % o ¥

4.3  Project Implementation

The project will be coordinated by the Secretaria de Recursos Naturales
del Ministerioc de Medio Ambiente. The implementation will be carried out by
UNIDO in close co-operation with BANDEX S.A.

For the implementation of wajor components of the project {(gas tank,
pumping system, fire safety, silos, fans, ducts, etc.) subcontracts will be
concluded based on competitive bidding. The subcontracts will include the
supply of eguipment, installation, commissioning and on-the- job training of
BANDEX's personnel. The terms of reference for the subcontracts will be
elaborated after approval of the project.

The final equipment specification and workplan can only be slaborated
after approval of the basic approach for the project implementation by the
Ministerio del Medio Ambiente and BANDEX S.A.
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ONIDO  as  Twplementing Agency has the necessary experience and
capabilities for successful implementation of projects on the enterprise
level, Upon approval by the Multilateral Fund for the implementation of the
Montreal Protocol (MFMP), the project’s budget will be transferred te UNIDO.
The respective project allotment document will then be issued by UNIDO'g
Finance Section. Any substantive or financial deviation is subject to approval
by the Executive Committee of the Multilateral Fund for the implementation of
the Montreal Protocol.

For the project implementation, milestones are set hereunder,

4.4 Milestones
months

Duratien 1 2 3 4 5 6 7 & 9 10 11 12 13

1. Sign project

rec., funding 1 *
2. Prep. of
workplan 1 #

3. Imitial trg.
of management 1 *

4. Specification
of sguilpment 1 *

5. Bids 1 *

6. Purchase of
equipment 1 *

7. Supply/instal.

comm. egulpment 6 * kF k ¥ ¥ % % ¥
8. Training 2 *  x
9. Start-up test 1 *
10, Operation with »

K-Butane



5. PROJECT COSTS
5.1 Incremental investment costs

Investment costs will be wused for modification of manufacturing
facilities, new machinery, safety equipment (see Annex A: Equipment
Specification and Cost Breakdown), training, installation and econsultancy
gservices for modifications (see Anmex B: Preject Budget for BANDEX).

5.2 Incremental operating costs

The incremental operating costs is based on the price difference between
the OD8 to be phased out and their replacements as well as several other
factors incurred in the production costs which are higher because of the
requirements of the new process installed.

BANDEX S.A. , ~ TABLEN
INCREMENTAL OPERATING COSTS .. =51 .

. ‘fear . ).;‘::'__ . . “:!" T y 'Oné"'ﬂj :L',, (waﬂ Ly

2378 2378 2376 2376

Tonnes of PSR

TOTAL INCREM. COST
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ANNEX. A: EQUIEMENT $’I?ECI}?‘I£GK.¥116K AND COST BEEAKDOWN

Jhen

FOR. DANDEX .

Pescription Total cost USS

1.

Gas Tavk Storage System (25 tomnes capacity)
complete with all discharge pipework, valves,
fittings end filters to provide an adeguate

‘supply guantity at 5 Bar above vapour pressure

gt the Inlet to the high pressure metering systenm.
To inciude all the mecessary equlpsent for safety
and £illing of the tank. usd

One set of Firs Safety Securitry Measures to Include

& Sprirkler System, ¥Fire Extinguishers, Fire Hoge

Reels, Smolte Deteotdrs, Gas Detectors, Fire Alarm

System, to meet the necegsary standards as outlined

by and to include the services of a Speclalist

Indueetrizl Five Defence Supply Company or Consultant. TSk

One Faotory Survey by Heating & Ventilation Conmulting
Co. To establish the raquirements to obtain the necessary
number of alr changes per hour ip all aress. ush

¥ew High Pressure Metering Systam and Refurbishgent of
0ld System complete with two sets of antl static
protvections and extrusion systewm interiocks. TED

Silos, Fans & Ductwork for Improved HMaterial Transport
znd Ventilation comprising:-

{&) Two Fluff Silos 2md x 5o high with Screw Exvraction

en base and Cyclone effecr onm Top.

{(b) Pipes from existing Thermoformers to new Siles with
sTatic boonding,

(&) Plipe and Fan from Extrusion Sarap Sranulator to new
Siles with static bonding.

(d) Pipes and Fan from Fluif Silos to Recleim Extroder
Hopper complete with Gyelone discharge, complete with
stztic bonding on pipework.

{&) Ser of Five Local Ventilavion Fans and Ductwork
gxtrection and panel pressurisation in key exrrusion
zreas.

{£) Foarced vencilation in rhe reel stors ares.
BED

130.600

134,000

20.000

100,000

127.500

- -
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5. Modification of existing bullding:

(a) Fire wglls with 3 Epergency Fize Roller Shuttar Doors
{110» Total Length).

(b) Additional Emergency Personnel Exits,

{c) External High Pressure Pump House with Ventilation
Fans, Explosion Proof Lighting and Electzics. USD 108,000

7. Protections to Extruder Scrap Grarulator comprising;
{a) Belr to Feed Unit.
(b) Explosion Hatch/Rlast Tumnel.
(¢} Imterlocks to:-

{i) Pressure - Extrusion Doct.

(11) Fan Motor Rumning ) UsD 24,000

8. One Training Packsge for;
{1} Menagement (2 poople for 1 week) o8r 12,000
{i1i) Operatvor Training (&6 psople for 3 weeks each) D 45,000
Q. Project Technical Comsultant uUsk 25,000
10, Refurbishment of IMP equipment Usnp 172,500
TOIAL UsD 902,000

Al prices specified above include transportation, insurance, installarioo and
commissioning (where zppropriate).



AKNNEX B:
B, 11-0L
BL 11-51
BL 11-52
Bl 11.53

BL 21-C¢
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BROJECT BUDGET FOR DANDEX §.A.

Expert in QDS phasg-cur in foam sector

Consul tant in production layout
for foamed PSR production

Consultant in design of fosmed

PSR systen

Consultant in szfety and security
in 04 speration

Subconsract for:

* provision of equipsent for gas storage

with a1l necessary eguipment for safety
and £illing of tank. Imel. instaliacion,
commisgioning snd on-the-job-txaining
of BANDEX sraff.

{1 specialist for 1 week)

% provision of eguipment for fire safecty,

i.e, gprinikier system,

fire extinguishers, Fire hoses,
smoke dertectors, gis detectors, fire
alarm systems imcl. services of a
specialist fxom an industrisl Firve
defance supply compemy.

* provision of & pew high pressure

mevering system with two sevs of
antistaric protection and extension
system interlocks.

* provision of silos, fang znd ductwerk for

izproved wmererizl transport end ventilation,
inel. a facrory survey by & ventilation

. consulting corpany to establish the

requirements to cbiain the necesssry
nupber of alr changes per hour in a1l sreas.

* modification of existing building inel,

fire walls, emergency veller shutter doors
epergency personnel exits, ewvernal high
Pressure pump houss with ventilarion fans
and sx~proof electric,

*

* modification of extruder screp granulatox

incl, belt to feed umit, explosien
harch/blase tunpel, and inverlecks.

msm USD
1.0 15,000
5.3 4,000
0.3 4,000
0.4 6,000
130,000
134, 000
100,000
147,500
108,000

24,000
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BARDS &

% modification of LMP equipment 172,500
BL 32-01 Trainirg of two technicians and six

staffmenbers in use of fosming machine

fasilivies for technical inspection and

on~the~ job~-training. 57,000
BL 51~00 Miscellanscus (153 & contingency fund) 143,83C

Subvoral I 1,045,850

Incremental operating costs (negatiwe)' (~677,7643

Subtotal II 368,086

47,851

13 ¥ owsrheasd cost

TOTAL

415,937






