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PROJECT TITLE: 

PROJECT COST: 

INCREMENT AL COST: 
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COST EFFECTIVENESS: 

PROJECT DURATION: 

IMPLEMENTING AGENCY: 
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PROJECT EVALUATION SHEET 

Argentina 

Investment Project for Phasing Out of ODS at: 
a) Bandex S.A. 
b) Celpack S.A. 

a) Incremental capital cost 
Incremental operational savings 

b) Incremental capital cost 
Incremental operational savings 

a) US $517,630 
b) US $665,071 

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=l35 tons) 

a) US $ 2.42 per kg ODP saved 
b) US $ 4.93 per kg ODP saved 

One year 

UNIDO 

us $1,045,850 
us $(528,220)1 

us$ 954,212 
us $(289,141)1 

NATIONAL COORDINATING AGENCY: Ministerio de! 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-11112 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 (UNIDO) has 
promised to send them as soon as possible. 

SECRETARIAT'S RECOMMENDATION 

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

ECONOMIC LIFE OF PROJE.C'I: 

TOIAL PROJECT COSTS: 

OVERllEADS OF 
I!!.I'!.EMEN'l:lli"G AGENC'l: 

PROl'OSEJ> FIN/iNCmG 
SY l!llLTil.AnmAL FOND:. 

COST EFFECTIVENESS: 

COUN'l::l::R.e= l!NTERJ?RISE: 

I.MPLEl!ENTING AGENGY: 

COORD J;NATmG HINIS:llrr: 

PROJECT DOCUMENT 

Argentina 

Investment. l'ro jeot for l?b.a»ing O..t of 
ODS at·IIANDEX S.A. 

E,,;pimded Polystyrene Foam 

115 tons CFC 11 and 285 tons CFC 12 
per year 1993 

l'ba.se ow: of amrual. COUSUIIJl't.ion . of 22 to,:u: of 
CFC ll and 192 tons of CFC 12 
(total ODS - 214 tonsjy<,a.,;) 

12. months 

lO years 

US$ 368,086 

I.IS$ 47.851 - 13 % 

US$ 415,937 

L 94 US$j1,::g 

IWIDEX S.A. 

UNIDO 

Minis,;erio d"1 Medio Ambiente 

PROJECT IMFAC'.t 

Toe project has been designed to phase out 100 per cent of CFC 11 and 
CFC 12 used ~hen producing extJ:uded polystyrene foam at l\i'.tlDEX S.A., Buenos 
Ai.res, Republic of Argentina .. The chosen alterna.tive is N-bu.t&.tu¼ a.s foam 
blowing agent. '!be projac.t will oo implemented through modification of 
existing production facilities and installation of supplementary safety 
eq,.iil)ote.nt and instruments. 



l . BACKGROUND 

1.1 Sector Background 

* Foam Sector 

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

* Consumption of ODS 

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 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 ODS 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 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 ODS. 
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. 
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* Used technologies 

The company BANDEX is using both CFC's in foam operation. The existing 
equipment has been supplied by well known international suppliers (Gloenco, 
LMP) and is still, after so 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 Luis in Argentina. 
They currently operate two extrusion lines and two main thermoforming lines 
and consume a total of 192 tonnes of CFC 12 and 22 tonnes of CFG 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 goods. 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 
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 S.A. is prepared to phase out ODS as soon as the new technology 
has been acquired? the necessary machinery and equipment installed, and the 
teehnical 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. 
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3~1 Project modificati.oas 

The main modifications to be introduced in the existing production 
facilities of BANDEX S.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. 

- 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. 

A 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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l. 2 EVI\LIJi\TlON .. .9F I\LTERNATIVE BLOWING AGENTS 

Table l sets out. the j>Ossible alte1:nati ve blowing agents commonly 
considered for this type of application for the production of low 
density polystyren<> foams ( 70kg/m3 ). These materials can be classified 
into:-

(a) HCFC. 
(b) 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 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 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 equipped to a high 
fire and explosion standard. In some countries legislation is underway 
to bann HCFC conswnption. 

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

Isa-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 GFC replacements. These are: 

(a) ISO Pentane. 
(b) Normal Butane. 

In colder climates ISO Pentane exists as a liquid (B.P. 23 G) 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 ISO 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 some marginal improvement in 
(b) is readily available and the 
established. 

product properties; 
storage technology is well 

It is recommended that Normal Butane be used at Bandex S,A. in 
Argentina. 
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3.3 Conversion costs 

With regard to the costs for conversion of the production facilities. 
BANDEX S.A. is eligible for financing f1·om the Multilateral Fund as below: 

I. lncrcmental investment: costs used for replacement of capital goods 
including training. facility (re)construction, installation, start-up, 
etc. 

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

III. Contingency Fund 

TABLE 1 

Alternatives to CFC Blowing Agents for Low Density Polystyrene Foams. 

Type cost ODP Technical Su1tab1l1ty Flauab1hty 

1. HCFC 22 Hlgh 0,05 OK Nil 

2. BCFC 142B Blgh 0.06 OK but food approval Some 
unclear 

3. BCPC 134A V. H19h Mil Unproven and food 1111 
approval unclear 

4. HCFC 152B V.V. High Nll Unproven and food Nil 
approval unclear 

5. Norial Pentane Low Nll OK Blgh 

6. ISO-Pentane Low Nil OK B1gh 

7. No~al Butane Low Nil OK B1gn 

8. ISO-Butane L<lw Nil OK High 

9. CO2 Low N1l Partially proven, but Nll 
not as 100% replacement. 
Difficult technology. 

Note 

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



I,. OUTPlrfS 

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 countri.es. 
The main equipment 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 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 following areas: 

* Management and production control; 
* Abatement of risks in operation with N-butane (risk prevention); 
* Maintenance of the new machinery and equipment; 
* Quality assurance in relation to conversion; 
* Safety rules and safety equipment. 

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 S.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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UNTDO a.s Implementing Agency has the necessary experience and 
capabil itics 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 to UNIDO. 
The respective project allotment document will then be issued by UNIDO' s 
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 

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

1. Sign project 
rec. funding 1 * 

2. Prep. of 
workplan 1 * 

3. Initial trg. 
of management 1 * 

4. Specification 
of equipment 1 * 

5. Bids 1 * 

6. Purchase of 
equipment 1 * 

7. Supply/instal. 
comm. equipment 6 * * * * * * * * 

8. Training 2 * * 

9. Start-up test 1 * 

10. Operation with * 
N-Butane 
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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; Equipment 
Specification and Cost Breakdown), training, installation and consultancy 
services for modifications (see Annex B: Project Budget for BANDEX). 

5.2 Incremental operating costs 

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

BANDEX S.A. TABLE II 29".June.94 
INCREMENTAL OPERATING COSTS 

Year Two"' 
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ANNEX: Ac EQUr.:el:!ENT S~ECIFICA:rION AND COST llREAKDOlll< 
FOR. BANDEX. 

Item 

L 

2. 

3. 

4. 

Dgset:iution 

• Gas TaDk Storage Sysum (25 tonnes ""pacity) 
complete with all discruu:ge pipeW<>l'k. val.ves, 
fittings arid filters t:o provide an. adequate 
·supply qu.anti.t:y 11.t: 5 liar above vapour pressure 
at die i.nl.et to the high pressure meurlcg system. 
To ineJ.ude all the necessary equipine,tt for safecy 
and fill.Lng of cb.e ca:11],:. 

Oil.I, set of Fire Safety Security Measures to include 
a Sprinlcl.er System, Fire Extinguishers, Fire Hose 
Reel.s ~ Smoke ~c:ec,:;Ors, Gas Detectors. Fire Ala..rm 
System, t:o meet the 'tl.e.Cessa.ry standards a..c; outlined 
by and to include the serrtces of a Specialist 
Indu.st:rial Fire D,efence Supply Compm,.y or Consult1U:Lt. 

One F~ctory Survey by He.a.ting & Ventilation Consulting 

Tocal cost USS 

USD l.3D.DOO 

USD 134.000 

Co. to establish the requiremeuts to obcain the necessacy 
m=b<st: of air chall,g«s per hour in al:L areas. USD 2.0.000 

N»w High Pressure Hetering; System =<i Refurbishment of 
Old System complete with nro sets of anti static 
protections and extrusion system interlocks. usp 1.00.000 

5. Silos, Fa.ns & Dw:twork for Improved Ma.terial Tr=l'¢rt 
and Ventil.ation comprising:-

(a.) Two Fluff Silos 2ml) x 5m high w1-rh Screw Extract:lon 
on base and Cyclone effect on Top. 

(b) Pipes ·from etist:1ng Tbermofoz:me:i:s to nevi Silos with 
static bonding. 

(c) Pipe and Fa.n from Ex.~rusion Scrap Granulato~ to new 
Silos with static bondi.ug. 

(d) Pipes and Fan fi:on,. Fluff S/.1.os to B.ecuim E.xt:ruder 
Hoppe~ complete with Cyclone discharge, comple~e with 
static bonding on pipew<1rk. 

(e) Set of Five Local Ventilation Fans and Ductwork 
Qxt:raction and panel pres$\,1P..Sation in key e~rusion 
area.s. 

(£) Forced ventilation in the reel. store area_ 
USD 127.500 
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6. Hod.ificati.on of existing bu:ilding; 

(a) Fire '«Ll_ls with 3 Emergency Fire Roller Shutter Doors 
(110m Total Length). 

(b) Additional Emergency Personnel EJ::its_ 

(c) External High Pressure Pump House with Ventilation 
Fans, Explosion Proof Lighting .a:od Eleetx:-ies. USD 

7. Protections to Ext,:uder Scrap Gramtl.ator eo~prlstng: 

(a) Belt t:O Feed Uru.r. 

(b) ,E,cplosion !latch/BJ.a.st Tunnel. 

(c) Interlocks to:-

(i) Fre$su.re - Ex:crusion Du.ct. 
(ii) Fan Motor Rwming USO 

8. Que Training Package for; 

(i) &nagement: (2 people for l wee}:'.) USD 
(ii) Operator Trainini, (6 people for 3 weeks each) USD 

9. Frojecr Teclmical Consult.Ult USD 

lO. Refurbishment of LMl? equipoienx USD 

TOIIIL USD 

lOS.000 

24,000 

12,000 
45,000 

29,000 

l.72,500 

902,000 

All prices specified above include trans;porta.tion, insurance., inst:allat:ion and 
commissi.oniug;. (where, apprapria.t.e) ~ 
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Ah'NEK B: PROJECT BIIDGE:T FOR llt\Nl)Ell: S. A. 

BL 11-01 E."1'ert in ODS phase-out in foam sector 

BL ll-51 COusultant in product~on layout: 
for foamed PSR production 

BL 11-52 Gonsul.t..nt: in design of f.,.,....d 
1.'SR system 

BL 11-53 CotlSult:a.ut in safety mm •ecutit:y 
Ln C4 opera~ion • 

BL ll-00 Subconcraot for: 

* provision of equipme~t far gas storage 
~'1th. aU necessary equipment: for safety" 
and filling of tank. In.cl. insbtl.1.a.t:ion, 
commi..~sioni.ng and on-the-job-trrining 
of: BANDEX s tal'f. 
(l specie.li•t for l week) 

* provision qf equipment: for 'fire safety~ 
.i..e. sprinkler syst'!em. 
fire extinguishers. fire hoses, 
smokQ d.e~eccors~ gas detectors, fire 
alar11t systems incl. ser;vices of a 
speci.alist from an industrial fire 
defence supply company. 

* provision of a ne-w- high pressure 
mQ~ering system wi~h two se~s of 
antLstacic pro~eckion and extension 
sy~tem interlocks. 

* provision of silos~ fans and d.uct~ork for 
imp~cved m.aterial transport a:nd ventilation, 
incl. a factory survey by a ventilation 
COL1.Sul1:ing company to estabiish ehe 
requirements to obtain -cha aecessary 
number of air cb.ange;s per hour in all areas_ 

* modificaeion of existing building in.cl. 
£ire va.lls. emergency roller shutter doors. 
emergency persorm~l ex.its. external high 
prQssure pump hoU.$e wi~h ventilacion fans 
,;tnd. ex-p:r;oof ele.c1::r1e. 

* modification of excruder sc~ap granulator 
incl. belt co feed unit, explosion 
hat:ch/blasc tunnel, and intQi;loeks. 

m/m USD 

LO 15,000 

0.3 4,000 

0.3 4,000 

0.4 6,000 

130,000 

1341000 

100,000 

J.47,500 

108,000 

24,000 



* modificacion of~ equipment 

BL 32-01 Training of t:WO t:Q;choiciaus and six 
staffmem'bers iu use of. foaming machine 
facili.i:ies for i:eebnical inspecci.on and 
on-the-job-traitting. 

llL Sl-00 lfi&cell,meous (lS l conl:.illgency fund) 

SUbtoeal I 

Incremental operating eo~ts (neg.i.tive) 

Subtocal rr 

13 % overhead case 

172.500 

57,000 

143,850 

1,045,850 

(-677, 764) 

368,086 

47,851 

415,937 
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Arge.n1;.ina 

Inve•t:ment Project for Phasing Out of 
ODS at: CELPACK S.A. 

El<.pAnded Polystyrene Follll1 

115 tows CFC 11 and 285 tons CFC 12 
per year 1993 

:i?has.e ou.t of aomMl t:onsumpti.on of 68 t:ous of 
CFC l.l and 67 tons of CFC 12 
(tocal ODS= 135 tons/year) 

12 mouths 

10 years 

US$ 577,460 

US$ 75,070 = 13 Z 

US$ 652,570 

4.83 1JS$fi;g 

CELPA.C!( S. A. 

UNIDO 

l!:ini.sterio d.el ltedio Amhiente 

l'allJECT IHFACT 

T!,e px-oject bas l,e.,n designed to phase out 100 per cent of CFC 11 and 
CFC 12 used when producing ext;r;uded polystyrene foam at CELPACK S.A., Buenos 
Airee, ~public of Argentina. The chosen alternative is N-butan,. as foam 
blowing ageni::. The project: will be implemented through modificat:ion of 
ensting production £acil1.ties and 1:nstaJ.lation of supplemeuta,:y safety 
equipmenc and inst.rUments. 
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I. . IIJ\GKGROUND 

1.. 1 Sect.or Backp,cound 

* Foam Sector 

Two manufacturers ( BANDEX S .A .. GELPACK S .A.) are producing extruded 
polystyrene foams in Argentina using CFC 11 and CFC 12 as foaming agent. 

* Consumption of ODS 

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

CFC 11 
CFC 12 
other CFC 
Total 

1338 tons 
2408 tons 

167 tons 
3913 tons 

* Production of ODS in Argentina 

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

* Conversion strategy 

The production facilities of the extruded polystyrene foams 
manufacturers will be converted in order to phase out the use of ODS. 
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 CELPACK S,A. is using both CFC's in foam operation. The 
existing equipment has been supplied by well known international suppliers 
(Illig, LMP) and is still, after so 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 CELPACK S.A. 

CELPACK i.s the second largest producer of expanded polystyrene foams in 
Argentina. It is 100% owned by nationals and the sales volume in 1993 was 
about US$ 4,000,000. The company employs 65 people, 8 of them are engineers 
and technicians. The company started its activities in early 1985. 

CELPACK S.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 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 1.500 tonnes of 
expanded polystyrene roll stock. The market output after thermoforming and 
conversion of expanded polystyrene roll stock is approximately 900 tonnes of 
finished goods. The balance of 600 tonnes is being recycled within the plant. 

2. PROJECT 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 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 installed, 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. 
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3.1 Project modifications 

The main modifications to be introduced in the existing production 
facilities of CELPACK S.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. 
LMP extruders have to be modified. 

- 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. 

A 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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3. 2 EV/\!,UATT ON OF ALTERNATIVE BLOWING AGENTS 

Table l sets out the possible alternative blowing agents commonly 
considered for this type of application for the production of low 
density polystyrene foams (70kgjm3). These materials can be classified 
into: 

(a) HCFG. 
(b) Hydrocarbons. 
(c) Inert gases. 

The only HGFG material commonly accepted which is approved for use in 
contact with food is HCFG 22, and on technical grounds it is fully 
acceptable; except it has an ODP of 0.055 (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, is 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 equipped to a high fire and explosion 
standard. In some countries legislation is underway to bann HCFC 
consumption. 

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

Isa-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) ISO Pentane. 
(b) Normal Butane. 

In colder climates ISO Pentane exists as a liquid (B.P. 23 C) 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 ISO 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 some marginal improvement in 
(b) is readily available and the 
established. 

product properties; 
storage technology is well 

It is recommended that Normal Butane be used at Celpack S.A. in 
Argentina. 
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3. :} Gonvcrs ion costs 

With .regard to the costs for conversion of Lhe production facilities, 
CELPACK 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, start-up, 
etc. 

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

III. Contingency fund 

Alternatives to CFC Blowing Agents for Low Density Polystyrene Foams. 

Type Cost OllP Tecnn1cal Su1tab1l1ty Flauab11lty 
~- •• < 

1. HCFC 22 High 0.05 OK Nil 

2. HCFC 142B High 0.06 OK but food approval Some 
unclear 

3. BCFC 134A V. Hiqh N1l Unproven and food N1l 
approval unclear 

4. HCFC 152B V.V. High H1l Unproven and food Hil 
approval unclear 

5. Normal Pentane Low H1l OK H1qh 

6. ISO--Pentane Low Kil OK High 

7. Normal Butane Low N1l OK High 

3. ISO-Butane Low Nil OK High 

9. col Low Nil Partially proven, but Mil 
not as 1001 replacement. 
Difficult technoloqy. 

Note 

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



4. OUTPUTS 

4.1 Capital goods replacement 

Foam system 
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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 GELPACK 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 system; 
* Modification of the two LMP extruders; 
* Silos, foams and ductwork for improved material transport 

and ventilation; 
* Fire walls with emergency exits; 
* Protection. 

'•. 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 machinery and equipment; 
* Quality assurance in relation to conversion; 
* Safety rules and safety equipment. 

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 S.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 
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 
Ministerio del Medio Ambiente and CELPACK S.A, 
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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 Montreal 
Protocol (MFMP), the project's budget will be transferred to UNIDO. The 
respective project allotment document will then be issued by UNIOO's 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 

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. Specification 
of equipment 1 * 

5. Bids 1 * 

6. Purchase of 
equipment 1 * 

7. Supply /instal. 
comm. equipment 6 * * * * * * * * 

8. Training 2 * * 

9. Start-up test 1 * 

10. Operation with * N-Butane 
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5. PROJECT COSTS 

5.1 Increment.al investment costs 

Investment costs will be used [or modification of manufacturing 
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). 

5.2 Incremental operating costs 

The incremental operating costs are based on the price difference 
between the ODS 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 installed new process. 

CEI..PACK S.A. TABLE U 28.June..94 

INCREMENTAL OPERATING COSTS 
--- ... : :'.--' .- •• "Yeii.r::, • .- .-.,, One Two Three Four 

.'5500 1500 1500 1500 
. 9 9 9 9 

. .-co.135 135 135 135 

.'.·,~)::'~;_-:.7. 7 7 7 
_. -:,-;:·--1 OS 105 105 105 
•'-•_._c:: 2.2 • 2.2 2.2 2.2 

C-0,lt'J'.l!!~f.c.l:l~""'°· :·.-.-:.·. 
ici"dit~~IP~1F 

_.~ 297000 
:cJ:0 o:a o.s 
·::::.84000 . 84000 

297000 297000 
0.8 0.8 

84000 84000 

-·iy1bo c;~:H3QO()i.-i -213000 ~213000 

_.'.~:_:ff~~ 
:0,;!6000 16000 

20_(i{io 209!)0 
0 0 

16000 16000 

Xll'!J.!lJ/j~.W.S!S•~-----e•,.1::,,,_..... .• 

··••1; 
'{ "" ,,, 

• ,:::,~7812 ,· 27812 

c~1~,~f~; 

27812 27812 
0 0 

35000 35000 

-~ .98812 
·, .~-'-. 

-1{4'188' ---~1-14'18a 

•• . : : :.-,;~is2;, 



ANNEX A: EQ.UI!'HENT SI?ECIFICATIO!I AND COS'.I'. a&EAKOOIIN 
FOR CELfACK S .A. 

It:e:m Descrjpt;i..on Total cost:. us~ 

1. Gas Tank Storage Sysc""' (25 tonnes cap«city) 1JSD 130.000 
cocxplate with all disc~rge pipe~ork. val.ves ► 
fitc1ngs a,id filt:ars co proVide an adequate 
supply '!Wlllticy at 5 ll= above vapour pressure 
at: ~~ inlet to the high pressure meterlug system.. 
To includ<o all ,:;he necessa,:y equipment for safety 
e.nd fil.li:ag of the unk. 

2. One set: of Fire Safety Seeuricy Measur,,,, to include uSD 134.000 
" Sprinkler System, Fire Extinguisb.a.s, FiJ::e Hose 
Reels. Smoke Detectors, Gas De-cectorsr Fi.re Alarm 
System. to meet the necessary standards as outlined 
by and to iuclude the services of a SpecLalµt 
Industrial. Fi,:-e Def Em.Ce Supply Comp,m.y or Corurul.t:ant. 

3 . One Factory Sux:vey by He,n:1ng & Ventilation Consul ting USD 20. 000 
Co. to establish the requirements to ob,;.ain the necessary 
number of air changes pe,;r hour in all .areas. 

4. Refurbisbmem:: of old. High l"ressure Meteri:ag syseem USD 31., 500 
complate with t:\10 .sets. 0£ anti sea.tic protectious 
and ext:r:usion system ince:rlocks ~ • 

5. Fans & Ductwork fur Improved &terial Transport USD 12.750 
a:od Ventilation comprising:-

(a) Relocated Fluff Silo. 

(b) P1.pes ""'d Fans from existj:ng 'J:bennoform<>rs to ne,; Silo 
location with pipe static bonding. 

(c) l'ipe and Fan from Fluff Silo t:o Recl.ai.m E=uder 
Kopper complete with Cyclone discharge. 
Complete with static bonding ou pipe,;ork. 

(d) Set of Si:x: Local Ven'tilatiou Fans and Ductwork 
ex;r;raCtiou and two sets of panel pressurisation 
fans and pipework in key extrusion are.as. 

(e) llaclai.m line vent extractor fan and ductwork. 
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6. Modification of existing IP..ild1n&; 

1. 

(a) Additional £mergency Fs~sonnel Exits 

(b) Externa.J. High Pressure =ump House wi.th Ventilation 
Fa.n.s, Explosion l'roof l.~ghting and Electrics. 

Protections;. to hc::uder Sc=ap Granulator comprising; 

(a) Belt co Feed Unit. 

(b) Explosion l!al:cbfBlast :mm.el_ 

(o) Interloeks to: 

(i) Pressure - Ext.rusi.c.1 Ou.ct~ 
(ii) Fan l!'ntor Rumiins 

s·~ One T'.t"a1n1ng Fa..ckag.e for; 

(i) ~ement (2 people fer l week) 
(ii) Operator Training (6 people for 3 vee!c,: each) 

9. Project ·Technical. C01iSUl1:&nt 

10. Pressure indication before injection point 

11. 

12. 

13. 

with interlock to shutdown e,ttruder on LI!!' l and 
LMP 2 and signal to c1ose emergency gas sbut off 
valves. 

Ccm:version pac'lraae for two ""-"truders (Lethy Eng.) 

Static Blowers and Bars on 'thermo.former !.'unch Press 

Reel store artificial air ext:r~etion. 

USD 9.0QO 

USO 
USD 

USD 

USD 

USO 

USD 

USO 

llSD ll..000 

12,000 
45,000 

29,000 

4,500 

347,500 

6,000 

37,500 

829,750 

AD. prices specified above include transportat:ion, insurance, it1st:.allation and 
comm:l.ssio:n.l.ng (where approp,,1a.te). 
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CONVERSION PACKAGE from LETHY Eng. for extruders, 

* 

* 
* 

* 
* 

* 
* 
* 

* 

Description 

New twin screw cylinder prolongation (par 2) with 
connection flanges to the existing anterior cylinder 
part. 
Complete new twin screws L/D approx 25.l, no single 
screw requested, heated by thermo oil. 
One homogenizer, with two independent heating 
sections,heated by thermo oil internally and 
externally. 
One pneumatic gas injector for butane gas. 
One complete new Extrusion-Die with thermo-oil 
heating die-gap regulated during production. The 
extrusion-die is thermostated at 4 different zones. 
One sheet-cooling and calibration apparatus with 
support in steel for one sheet width. 
Two cylinder-sleeves to be mounted on extruded 
cylinder for the thermo-oil heating. 
Five pieces of "collarettes" for the thermo-oil 
heating 

TOTAL 

One complete new Extrusion-Die for redensified 
product with thermo-oil heating. Thermostated at 
four different zones ( RD-19-E) 

SUMMARY OF CONVERSION PACKAGE: 

2 conversion sets (one for each extruder)@ 155.500 
1 set for redensify product 

TOTAL U.S.$ 

U.S. $ 

21,300 

35.850 

34.800 
2,250 

36.500 

6.500 

5.800 

12.500 

155.000 

36.500 

311.000 
36.500 

347.500 
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AN1!EX ll: fRo.JRCT llUDGEr FOR CELl'ACK S.A. 

BL ll-01 ,Expert in ODS phase-out in foam sector 

BL ll-Sl Con"ultont :in proouceion layout 
for foamed PSR production 

BL 11-52 Consultant 1n design of fo=ed 
:es!!. system 

BL ll-53 Con.,ultant in safecy and s<>curi.t:y 
in C4 operation 

l!L 21~00 Subc:oucrace for: 

wprovision of equ.t.pnient £or gas storage 
witb. sll necQssa:cy equl.pment for safety 

end fill.iug o:£ umk. Incl. insteJ.lat1on, 
·oommi...,ioning and on-the-job-training 
of CELFACK ,;taff. 
(l specia:U:st for l .-eek) 

"'1;>r<>-vis1on of equipment for fire safety, 
i.e. sprinkler syst:em, 
fire extinguishe=, fire hoses, 
sm.oke det:ecto't'S, gas detectors. fire 
ala.mt systems 1n¢1. servi.ces of a 
,q,eeialist from an industrial. fire 
def"'1)Ce supply courpany 

* providou for refurbishment of exist1ng 
high presi'iffl'.Ce meeering syst:em lrro-i. th two 
sets: of an.tist:a.tic protec:ti.on. a:ad erc:ens1on 
system im:erlocks. 

* provision of silos, £ans and ductwork for 
improved material. 'Cran.spore and.. vent:ilat:ion, 
incl. a facto,:y wrve.y by a ventilation 
consul ting con,paxxy to establish the 
requirements to obtain cile necessary 
number of air changes per hour in all areas. 

* modi£ica.tion of existing buildi:og in.el. 
""1e1'g;ency pers°"""'l exit:s, external. high 
pressure. pump !muse with vent;ilation fans 
ap.d ex-proof electric_ 

* modifieation of e><truder scrap granulat:o.:­
incl. ""1t to feed un(t:, explosion 
hatchjbl.est tunn<>l, and interlocks and t:wo 
Ul'.l.derpress g,;anulators. 

* • modification of LMP equipment 

lll/l!l USO 

l.O 

0.3 

0.3 

0.4 

15,000 

4,000 

4,000 

6,000 

130,000 

134,000 

31,500 

n,1so 

9.000 

u.ooo 

347,500 
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w provision of equipm~nt fo~ ~eel $tore 
art:ificiaJ. ~ir extraction and tool repitching 

:SL 32-01 Trai.ning of two teclm.l.cians and six 
s~affmembers i~ use of foa.m.i.ng ma.chin«:: 
facilities fox: technical inspection and 
on-t:he-job-t:raining. 

:&L 51.-00 Mf.scell...llxteowi (15 X co11!:ingen.cy .fum) 

'subcotal. I 

Incremental operating costs (DBpt:1.ve) 

Subtotal. lI 

l3 X o,,,.,:hca.d cos,: 

iiS,000 

57 ,ooo 

954,212 

(-376,752) 

577,460 , , 

75,070 

652,570 



C()Uli'I8.Y : 

I'ROJEC'r Tin.E: 

SECTOR COVE!llID: 

ODS USE 5Y SEC'.l:Oll.: 

l1R.OJECT IMPACT: 

l'ROJEGT DllRAXION: 

EOONO!ilC LIFE QF PROJECT; 

T0J:AL PRO.JECT COSTS: 

OVEBflEAD" OF 
I!O'LEl!ENTING ru;:ENCY; 

l'ROPOSED l'DWl'CING 
l\Y MtJLTILa:I:ERAL l!'UNJ); 

COST EFFECTIVENESS: 

COUNTERl'ART EN:t:El!l'RISE: 

Il:IFLE!reNTiliiG AGENCY: 

COO!ll);m;.:rING !fi.NISTRY: 

l'i.OJECT DOGOl!IENT 

Argentina 

I:avest:meut Project for l'h.o.sing Ou.t ol: 
ODS at BANDEX S.A. 

E::q,,inded Polystyrene Fou 

115 tons CFC ll a:cd 285 ton$ CFC 12 
p,or ye= 1993 

Phase out of anuu.aJ. coruwmpt;.ion . of 22 tans of 
CFC 1l and 1.92 tons of CFC 1.2 
(totd ODS - 214 tons/yo,..,;) 

12 months 

10 yun 

OS$ 368,086 

US$ 47,851 - 13 X 

VS$ 415,937 

1.94 US$/kg 

BANDEX S.A. 

llNIDO 

Miuis~erio del Med.io Ambiente 

PROJEG'! IMl'ACT 

Th" project bas been "-"signed to phase out 100 per eent of CFC 11 a:cd 
CFC 12 used when prodw:ing ex;trud.ed polyst:ynme f= at llANDEX S. A. , lluenos 
Aires, Republic of Argent1na. the. chosen alteraative is N-butane as foam 
blowing agen:t. The project will be implemented through modification of 
existing production facilities and iruit.allation of $UJ?Plementary saf"ty 
~pm•n.t ,it.nd 1.nstr'Um.euts. 



1. BACKGROUND 

1.1 Sector Background 

* Foam Sector 

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

* Consumption of ODS 

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

CFC 11 
CFC 12 
other CFC 
Total 

1338 tons 
2408 tons 

167 tons 
3913 tons 

* Production of ODS 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 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 ODS. 
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. 
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* Used technologies 

The company BANDEX is using both GFG's in foam operation. The existing 
equipment has been supplied by well known international suppliers (Gloenco, 
LMP) and is still, after so 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 BAND EX 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 Luis in Argentina. 
They currently operate two extrusion lines and two main thermoforming lines 
and consume a total of 192 tonnes of CFC 12 and 22 tonnes of CFC 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 goods. 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 
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 S.A. is prepared to phase out ODS as 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 to be introduced in the plant was made. A copy 
of the detailed report is included in Appendix A-1. 
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3.1 Project modifications 

'rhe main modifications to be introduced in the existing production 
facilities of BANDEX S .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. 

- 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. 

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



3.2 
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EVALUATION OF ALTERNATIVE BLOWING AGENTS 

Table 1 sets out the possible alternative blowing agents commonly 
considered for this type of application for the production of low 
density polystyrene foams (70kg/m3). These materials can be classified 
into: 

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

The only HGFC 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 is under environ.mental 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 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 legislation is underway 
to bann HCFC consumption. 

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

lso-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) ISO Pentane. 
(b) Normal Butane. 

In colder climates ISO Pentane exists as a liquid (B.P. 23 C) 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 ISO 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 some marginal improvement in 
(b) is readily available and the 
established. 

product properties; 
storage technology is well 

It is recommended that Normal Butane be used at Bandex S .A. in 
Argentina. 
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3~3 Conversion 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: 

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

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

III. Contingency Fund 

TABLE 1 

Alternatives to CFC Blowing Agents for Low Density Polystyrene Foal!S. 

Type cost OllP Tecbnical Su1tanu1ty Fla1!1<11nllty 

l. HCFC 22 High 0.05 OK l!U 

2. HCFC 142B High 0.06 OK but fooo approval Solle 
unclear 

3. HCFC 134A V. Hlgh l!ll Unproven ana fooa NU 
approval unclear 

4. HCFC 152B V,V. High N1l Unproven and food Nll 
approval unclear 

5. Normal Pentane Low !Ill OK High 

6. ISO-Pentane Low N1l OK High 

7. Normal Butane LOW 1111 OK High 

8. ISO-Butane LOW Nil OK High 

9. col Low !Ill Partially proven, but 1111 
not as 1001 replacement. 
Difficult technology. 

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



4. OUTPUTS 

4.1 Capital goods replacement 

Foam system 
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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 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 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 following areas: 

* Management and production control; 
* Abatement of risks in operation with N-butane (risk prevention); 
* Maintenance of the new machinery and equipment; 
* Quality assurance in relation to conversion; 
* Safety rules and safety equipment. 

4.3 Project Implementation 

The project will be coordinated by the Secretaria de Recursos Naturales 
del Ministerio de Media Ambiente. The implementation will be carried out by 
UNIDO in close co-operation with BANDEX S.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 specificatton 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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UNIDO as Implementing 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 to UNIDO. 
The respective project allotment document will then be issued by UNI DO' s 
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 

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

1. Sign project 
rec. funding 1 * 

2' Prep. of 
workplan 1 * 

3. Initial trg. 
of management 1 * 

4. Specification 
of equipment 1 * 

5. Bids 1 * 

6, Purchase of 
equipment 1 * 

7. Supply/instal. 
comm. equipment 6 * * * * * * * * 

8. Training 2 * * 

9. Start-up test 1 * 

10. Operation with * 
N-Butane 
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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: Equipment 
Specification and Cost Breakdown), training, installation and consultancy 
services for modifications (see Annex B: Project Budget for BANDEX). 

5.2 Incremental operating costs 

The incremental operating costs is based on the price difference between 
the ODS to he 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. 

BANDEJCS.A TABLE 11 • 2!1:June.94 
INCREMENTAl OPERATING COSTS: 

Ton~of PSl'I_ 
%.ofCFC ~ 

2376 2376 2376 2376 
9 9 9 9 

Ton~ofCF9}\. 213.84 218.84 213.84 213.84 
7 7 7 7 

166.32 166.32 166.82. 166.32 
2.2 2.2 2.2 2.2 

470448 470448 470448 470448 
0.8 o.s 0.8 0.8 

40000 40000 40000 40000 
0 0 0 0 

· ·.,;c, ' • 26000 26000 30000 30000 

~~;;:: : • /i;~:f~:" :£:;~;~'~: = ::~ ::~ ::~ 
87«1-m~~ 
TOTALINCREM:.COSl''.t' '•. ;20/n1-:F,J?.'Ci»}i§j7:7(54:i; 
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ANNEX A: EQUil'l!ENT SPECIFICATION AliD COST llREAl<llOWN 

l. 

2. 

3. 

4. 

FOR BAflDEX . • 
Description 

GS.Iii T.1a:rlk Storage System (25 tomies <:ape.city) 
complete with &ll (lj.scharge pipework, val.ves, 
fittings a.id filters to provide ,m a.dequat<a 
supply quantity at 5 Bar above vapour pressure 
at t:he :lnl.et to the high pressure met:er:l.ng sy•tem. 
To include, a1.l the necessary equ.:l:pmeut for safety 
and. filling of the =n:I<. 

One set of Fire Safety Secu:rity lie&,;:ures to include 
a Sprinkler System, Fir~ Extinguisnars. Fi~• Hose 
Reels. Smoke Det:.ect:ors, Gas Detectors, Fire Ala.rill 
Systq, to meet the necessary t;t.ox!dard.s as outlined 
by i!Xld to includ& the services of a Specialist 
Iudustr.!.al Fi.re Defence Supply C-ompa,:iy or Consultant. 

Qn,. Factory Survey by Heating & V<mtiLation Consulting 

Total cost USS 

USD 130.000 

USD 134.000 

Co. to est:a.blish the req,.drements to obtain the necessary 
=ber of air chaDges per hour in all areas . USD 20.000 

Naw Higb. Pressure Metering System =d. Refurbishment of 
Old System complete with two sets of anti "tat:ic 
protections ,m,i extrusion system i'ntei:l.ccks. US\) 100.000 

5. Silos, Fans & Ductwork for Improved M.aterial Transport: 
and Ventilation comprising:-

(&) Two Flu£f Silos 2m.0 x Sm h:!.gh "it:b. Screw Extract1on 
on base and Cyclone effect on Top. 

(b) Pipes 'from &rl$~ing ThermofoL"lllers to new Silos with 
scat:ic bonding. 

(c) Pipe and Fa.n from Excrusiou Sc~ap Granul.ator co ne,:,r 
Silos wit:h static bonding. 

(dl Pipes and Fll:ll from nu;ff SHos to Reclaim Extruder 
Hopp~r comple~e with Cyclone discharge, complete with 
static bonding on pipewo~k. 

(e) Se~ of Five Loea.l V$ntiiacion Fans and Ductwork 
Qxtr~ction and panel pressurisation in key en:rusion 
.areas~ 

(f) Forc~d ventilation in the reel store area_ 
USD 127.500 
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6. Modification of existing building; 

(a) Fire W'1.l.l$ with 3 Emergency Fire Roller Shutter Doors 
( 110m Total Length) . 

(b) Add:i.t:ional Emergen,:.y l'ersonn,,l Exits. 

(c) Ext:ez:nal High !'ressun> Pump Ho=e with Ventilation 
Fans, Explosion Proof Lighti:ag and El"ctrics. USD 108.000 

7. ProtectioDs to ~txuder Scrap Gr.arwl.ator comprising; 

(a.) Belt: t:o Feed Unit. 

(b) Expl.osion Ra.tcl.y.lll.ast Tu:tlnel. 

(c) Interlocks to:-

(i) Pressure - Ext:J::usion Duct. 
(ii) Fan Motor li.uml!.ng 

8. One 1'ra1nl.ng Fa.ckage for; 

(i) l!.il.nagement (2 people for l .,.,.,k) 
(ii) Operator Tn.ining (6 people for 3 weeks each) 

9. Frojec-c Technical Consult.ult 

10.Refurbisbment of U!P eq)li.pmer.c 

TOTAL 

USD 24,000 

USD 12,000 
USD 45,000 

USD 29,000 

USD 172,500 

USO 902,000 

Al.l prices specified above: include: transportation, insurance 1 installation and 
com:t11issioning (where.appropriate). 
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A1'"NEX B! PROJEC"r BllllGET FOR 1.WIDEX S.A. 

BL ll-01 Expert in ODS phase-our 1n foam sector 

!IL ll•.'51 Consule=t in production layout 
for foamed l?Sll. production 

l>L ll-52 Consultant in design of foamed 
PS!t system 

.BL 11-53 Consultant: in safety and security 
in C4 operarion • 

BL 21-00 s~bcontract for: 

* provf.s1on of equipment fo~ gas storage 
wit:b. all. necessary equ.ipmant: for safety 
and filling of tank. Incl. i.nst::a.ll.a.tion, 
commissioning and on-~he-job-ttaining 
of R'INDEX staff. 
(1 specifllist for l week) 

* provision of equipment: for fire safety. 
i . e.. sprinkler sys 1=emy 
fi=e extin¢shers. fi~e hoses, 
smoke detectors, gas detectQrS, fire 
alarm systems incl. se:tVices of a 
specialist from an industrial f1re 
def~nce supply eo~pany~ 

* provision of~ new high pressure 
MQ~ering sy$t&m with two sets of 
antistatic protection and extension 
systQm interlocks. 

* provision of silos, fans er..d du.e:t.work for 
improved m.a.~er1al cra:ns~ort rand ven~ilation, 
incL a factory survey by a ventih.tion 
consulting eo,z:pa11y to est .. blish the 
xequ.1rements to obcain t:ha necessary 
number of air changes per houx: iu all 1;1rea,s_ 

* modification of ex.istiug building incl. 
fire walls. emergenc:.y roller shucter doors~ 
Eunergency persotm.Jtl o:ri:cs. ~xt:erna.l high 
p~essure pump hoU$e with ven~ila~ion fans 
and ex-proof e1oeLrtc. 

* modific~d.on of ex.cruder sc~a~ granulator 
incl. belt t:o feed unit, explosion 
hat:eh/blast tunnel., and intQd""1<.$. 

m/m USD 

1.0 15,000 

0.3 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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* modification of I.MP equipment 

llL 32-01 T>-•iolng '>f t:wo t,;iahaici.tUJS and s1.>c. 
staff.,..111bers in use <>f f<>S.Dling machine 
faoil1ties for t:eclmical. inspection and 
on•tha-joh•training. 

bL 51-00 Miscellaneous (15 t cout:J.ngeo<:y fUlll1) 

Subtotal r 

Ineremenuu. operating costs (neg~tive) 

Suh10ot;a.J. II 

13 X overhead cost 

172,500 

57,000 

143,l!SO 

1,045,850 

(-677,764) 

368,086 

47,851 

42.5,937 




