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REPUBLICA PE VENEZUELA 

MINISTERIO OE RELACIONES EXTERIORES 

R•Pllbllca d• Vaft•tu•la 
Mlftlat••lo Clal ""'blaftl• 
y Cl• toe R•cur.o• 
Ha1u,a1at Jl•nonblH 

Grupo Interministerial Ad-hoc para la Aplicacion del Protocolo de Montreal 

Caracas, 3 de abril de 1992 

Apreciado Doctor El-Arini: 

Tengo el agrado de dirigirme a usted en la oportunidad de 
consignar, para su consideraci6n por el Cornite Ejecutivo del 
Fonda Multilateral en su proxirna reunion de junio, el "Proyecto 
para la conversion de una instalacion de laminas de poliestireno 
expandido al uso de hidrocarburos corno agente espumante", 
presentado por la empresa Plasticos ,!olanca C .A. 

El Gobierno de Venezuela, a tr aves del Grupo 
Interrninisterial Ad-hoc para la Aplicacion del Protocolo de 
Montreal, ha revisado el proyecto en diversas oportunidades 
durante su elaboracion y procedido a su evaluacion desde el punto 
de vista de los requisi tos del Fontlo, considerando que dicho 
proyecto, que contribuira con un impacto significativo en 
el proceso de sustitucion en Venezuela de las sustancias 
que agotan la capa de ozono, califica para el financiamiento en 
terminos concesionales de todos los gastos en que se deba 
incurrir para pasar del CFC 12 al butano. 

Reiterandole las seguridades de mi mayor consideracion, 
queda de usted, atentamente, 

Al Senor Doctor 
Omar El-Arini 

Fonda 

Eduardo Lopez 
Representante de Venezu at 
en el Comite Sjecutivo di~ 
,1ul ti lateral para la Ap 
del Protocolo de ~ontrea 

Director de la Secretaria del 
Fonda Multilateral para la 
Aplicacion del Protocolo de :~ntreal 
Montreal, Canad& 

l<ee-t./J,,d,_~ 

C0 £ ,;r a,_:...., 



REPUBLIC OF VENEZUELA 
MINISTRY OF EXTERNAL RELATIONS 
Ad hoc Inter-ministerial Group for the Implementation of the Montreal Protocol 

3 April 1992 

Dear Dr. El-Arini: 

I am pleased to submit, for consideration by the next meeting of the Executive Committee 
in June, the "Project for the Conversion of an Expanded Polystyrene Sheet Facility to use 
Hydrocarbons as Blowing Agent", presented by the company Plasticos Molanca. 

The Government of Venezuela, through the Ad hoc Inter-ministerial Group for the 
Implementation of the Montreal Protocol, had the opportunity to review several times the project 
during its preparation, and evaluated following the Fund's requirements. While this project will 
significantly impact on the ozone depleting substances phase-out process in Venezuela, as it 
replaces CFC-12 by butane, it qualifies for financing support all the incremental costs that will 
incur. 

Please accept the assurance of my highest consideration, sincerely yours, 

Dr. Omar El-Arini 
Chief Officer 

Signed by 

Eduardo L6pez 
Venezuelan Representative at 

the Executive Committee of the 
Multilateral Fund for the 

Implementation of the Montreal 
Protocol 

Secretariat of the Multilateral Fund for the 
Implementation of the Montreal Protocol 
Montreal, Canada 



PLASTICOS MOLANCA C.A. 

Project for the Conversion of an Expanded 
Polystyrene Sheet facility to use Hydrocarbons 

• as blowing agent 



Country or Region: 
Sector Covered: 
ODS consumption 
in affected secror: 

Project Tide: 

Project Duradon: 
Project Impact: 

Proposed Budget: 
Implementing Agency: 
Nat. Coordinating Ag.: 

Project Summary: 
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Venezuela 
Expimded Polysryrenc: Sheet Products. 

3.360 tons per year (National consumption of CFC-12). 

Conversion of an F.xpanded Polystyrene Sheet facility to 
use Hydrocarbons as blowing agent. 

I year. 
Phase-our of259 rons. of CFC-12. 
First project in Venezuela. 
US.$ 1.513.000. 
Wor!d Bank. 
Ministerio de Relaciones Exieriores (MRE). 
Mini1terio de! Ambienre y de los Recursos Naturales 
Renovables (MARNR). 

According to ihe spirit of che Montreal Prowcol and Venezuela's program tO phase 
out ODS, Plasticos Mol11nca C.A. (PMCA) under Vene2,uelan MARNR guidance 
has developed this project to replace completely CBC. I 2 as blowing agent for its 
E.cpanded Polystyrene Sheet (EPS) process, the first of its kind in Venezuela. 

The projecr will phase-our almost 260 tons of ODS per year (gross 8% of national 
consumption). To accomplish chis goal, PMCA signed a license agreement with 
Keyes Fibre Co1npany (USA) and Sekisui Plastics Lrd Oapan), in order co apply their 
proven Hydrocarbons as blowing agent rechnolo1,,y, with more than 35 years 
experience, in its EPS process. • 

The rota! incrememal cosr ,of rhc project i, approximately US$ 1,513,000 and 
should be completed i11 one year, starting commercial production by the beginning 
of the third quarter of 1993. 



Project for the Conversion of an Expanded Polystyrene 
Sheet facility to use Hydrocarbons as blowing agent. 

l.· Introduction 

Plasticos Molam;a C.A. 
Caracas • Venezuela 

May 25th. 1.992 

This project covers all necessary rechnical matters for converting our present 
industrial facil:ty for the manufacturing of Expanded Polyscyrene Sheet (EPS) to 
use Hydrocarbons (Butane, ho-Buran~) as blowing agem, totally replacing the use 
of CFC-12 (Freon 12). This project was prepared by Plasticos Molanca, C.A. 
(PMCA) under supervision of Sekisui Plastics Ltd. and Keyes Fibre Co. and the:: help 
ofVenc:welan Ministry for the Environmem and Natural Resources (MARNR). 

2· • Present consumption of CFC-12 in Venez.uela 

Total consumption of CFC, 12 in Venezuela is 3.360 tons/year. 
PMCA consumption of CFC. J 2 for ,he producdon of El'S is 259 tons/year. 

3.· Objective 

The nuin objective of this project is to accomplish an inmediate phase-out of 
Ozone Depleting Substances {ODS) in our industrial plane co comply with 
Venezuela's adhesion to the spirit of the Montreal Protocol. With the production 
of foam products free of CFC, PMCA will bewme chc pioneer firm in this _subject 
for the Latinamerican R"gion and consequently will expand its markers, both 
domestic and expon. 

4.- Outcome of the Project 

PMCA production capacity is 2.592 cons/year of EPS. An average 10% of its weight 
is the CFC-12 needed for its production, which means an approximate 
consumption of 259 tons/year of CFC-12. The project will allow PMCA to phase• 
out 259 cons/year of ODS. 
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5.- General Information about Plasticos Molanca C.A. (PMCA) 

5.1,• PMCA's plant Location and Address 

Plant is located ar nonh-ce111er of Venezuda with convenient access from all over. 
Address: Av. Domingo Olavarria, Zona Industrial Sur, Valencia, Edo. Carabobo. 
Phones: 334690-334691-342573. Fax: 332982. Counrry Code: S8. City Code: 41. 

5.2.- Constitution and Registration 

On December 3 1984, the company was registered in the Mcrcandlc Regisn~r of the 
Federal District and Miranda Seate under N° 56, vol. 49-A first, with an initial 
capital of Bs"." 3.500.000: on December 28 1990, ,he designation of Adan Celis as 
Chairman of rhe Board for the period 1990-92 is registered in rhe same office 
under N° 81, vol. 81-A /Jrst; on December 28 1990, rhe i11crease of the capital of the 
company to Bs. 10.500.000, is l'egistcred under N° 81, vol. 85-A first; on August 23 
I 99 I, the increase oi the capiral of the company [O Bs. 17.500.000, is registered 
under N° 77, vol. 79-A first; on August 29 1991, the increase of rhe capital of the 
company to Bs. l 17.000.000, is registered under N° 72, vol. 92-A first. 

5.3.~ Paid Capital and Shareholders: 

Plasticos Molanca C.A. (PMCA) has at presem a Capital of Bs. 117,000,000 totally 
paid (approx. US$ 1.800.000) and is almost entirely owned by Moldeados Andinos 
C.A., a 19 years old moulded pulp egg packaging manufacturing company: 

Shareholders 

Productos Mol<leados C.A. 
Moldeacfos Andinos C.A. 

5.4.- Product Linte: 

V 1:nczL1cla 
Venezuela 

Capital share 

Bs. 3.300 
Bs. l 16.996.700 

( 0,0028 %) 
(99,9972 %) 

PMCA manufacture the following £PS articles which are imended for use in fast 
food services and for packaging of m~ats, produces, fruits, bakery products and eggs: 

Rectangular trays: 
Round dishes and bowls: 
Past food packagings: 
One doi.en eggs rrny,: 

9 modds 
3 models 
8 modds 
l model 
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6.- Technology of the Project 

Technical support: PMCA has technical support (rom Key~ Fibre Co. (USA) and a 
license agreement with Sekisui Plastics L[d. 0apan). one of the largest foam 
manufacturers in Japan with more than 35 years of experience using hydrocarbons 
as blowing agent in EPS processes. , 

Presenr conditions: PMCA's factory btiilding was constructed, alrhough nor 
complered, considering the safety regulations of JLPA Uapan), NFPA (USA) and 
Covenin (Venezuela), required for replacing CFC by hydrocarbons, The extrusion 
line was recently purchased act:ording m Sekisui advise considering ics adaptability to 
hydrocarbon c,~rnversion, But use of hydrocarbon as blowing agent introduces a deep 
change in our existing production procedures and practices. Irs explosive properties 
require very strict safcry rules. Most electrical im.ralladons, lighting and mot0rs, 
must be explosion prool: and grounding of all equipment with reliable static 
elimination systems are absolutely required. 

Safety devices: All safo1y standards were considered ,ipon Sekisui's advise rega,rding 
hydrocarbon swraglng, piping, pumping, h,mdling and testing, in order to pr~em 
and extinguish_ fires and explosions, A1l gas sensors will be sec at 25 % of rhc Lower 
Explosion Limit (LEL) to activate an alarm. lf 50 % of the LEL is reached, 1he 
complete sheet line will bt, shut-off auromalically. 

Special systems: A complete ventilation projecr was also considered including a high 
s..fety factor. Ventilation of main prod1Ktion areas such as extrusion, storage, 

· conversion, grinding,· pumping and repelletizing, were carefully considered, using 
constam running and aurnmatic acll.tated fans. The recovered sheer from rejected 
producrion, which is cue inro fluff before being reprocessed, was subject to derailed 
survey, and a comple1e handling and srorage syscem was designed for it. 

New equipment: Special atemion was devoted to the addition of new equipment to 
guaramee chat it will bring the safest operation with hydrocarbons. 

Training: An intensive trnin-ing program was established including visits of our 
technicians ro Sekisui planrs in Japan and visits oF Sekisui and Keyes experts to our 
factory. Particular emphasis will be on safety, and fire ,1nd explosion prevendon 
craining. Operators will be rrained in Liquified Petroleum Gases (LPG) handling 
procedures and techniques. Most of rhe cosr of training is included in our license 
agreement; PMCA will pay only for travelling and engineering expenses at the 
time of erection. 
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7.• Project requirements for Blowing Agent conversion to Hydrocarbons. 

Sekisui's rechnology applied ar PMCA guarantees success in converting our present 
CFC plane rn an envlronmenrnlly safe operation which uses hydrocarbons as 
blowing agent. Their experience and background helped us selecting the necessary 
equipment and provided us with engineering expertise during the proji::ct stage. 
Sekisui will supervise directly the conv,1.rsion work, will give us rraining and will 
Lransfor lt) PMCA the u:drnology to run the operation safely. A list of necessary 
items to meet the incremental requirements for the conversion co hydrocarbons as 
blowing agent follows (the exchange rate used w.lli Bs. 65/US$): 

7.1.- Civil works: Pump room inscallacion • explosion proof wall • mezzanine 
closure - llsak proof roof scaling• access lane • burane tank foundatic1n • coated tloors 

US$ 101,000 

7.2.- Mechanical works: Pumping system • explosion proof pipes installation • gas 
detectors -instrumentation 

US$ 95,000 

7.3.· . Safety Systems: Gas leak detectors • alarms • fire extinguishing devices • fire 
and smoke dcrcct.ion - inscrumemation • exrrnsion line interlock with gas sensors • 
control p,mels - (!xpl(lsion proof linings • emergency and remote shut down devices. 

US$ 235,000 

7.4.- Mechanical Vendlation: Ceiling mecal ducr work• under floor concrete: duct 
• inlet and exhausc fans • imca!!arion • instrumentation • comrol and power pands. 

• US$ 56,000 

7.5.· Malerials Handling Sym:m: Electric.dly operated llft rruck • roll conveyors • 
silos - electric fans • duce work • instru mencadon - control panel. 

• US$ 74,000 

7.6.· ElecLrical Installations: Wiring • conduits • explosion proof fittings - wiring 
support • explosion proof lighting • power supply and dinriburion • transformers • 
control pa11cls • insrrumencarion • grounding - static eliminators. 

US$ 132,000 

7.7,• Construction Management: The company would contract ;111 experts firm to 
rake care of consrruction, payment is calculated as a pcm:entage of the total cost. 

US$ 72,000 

• 



- 6 -

7.8,. New Equipment: 

7.8. l,. Complete dual winder US$ 43,000 
7.8.2.- Antistatic solution aplicarion system US$ 15,000 
7.8.2.• Two portable antistatic eliminawrs US$ 15,000 
7.8.3.- Prc•repelletizing shredder unit US$ 90,000 
7.8.4 .• Repelletizing unit US$ 285,000 

Total New Equipment US$ 448,000 

8.- Engineering Services: 

After rhe visir of Eng. Frank M ,1iioz from World Bank, some rcchnical issues 
that implied design changes were discussed. The cost of the original project designed 
by Modular is now i11dudcd. Eng. Munoz survey showed d1e need to redesign some 
areas and to prepare a Handbook for ,he. operation of the whole plant in order to 
avoid any critical situation regarding the safety of the people who will work in it. 

8.1.-
8.2,• 
8.3,• 

9.-

Original Project d~signcd by Modulor C.A. 
Engineering services for ch'anges in the project 
Handbook of Plane Operation 

Total Engineering Services 

Expertise requirements: Time 

l year 

US$ 
US$ 
US$ 

40,000 
8,500 
9,500 

US$ 58,000 

Total 

Project Leader (1) 
Production S11perviwr~ (4) 

Cost/year 

US$ 30,000 
US$ 40,000 6 months 

US$ 30,000 
US$ 20,000 

Total Project Expertise requirements US$ 50,000 
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10.- Tedinology Transfer Expenses 

10.l.- Travelling requirements: to Japan from Japan L,mgth Domestic 

Venezuelan Technical Experts 
Project Leader (1) 1 
Production Manager {I) I 
Production Supervisors (4) 4 
Project Manager (I) l 

Japanese Technical Experts 
Project Leader (1) 0 
Engineer (1) O 

Tota! number of trips 7 

10.2.- Cose of trips to and from Japan: 

Air flight per person 
Daily expenses Venezuelan team 
Daily expenses Japanese tt'am 

Tora! Cost of trips t0 and from Japan 

10.3.- Total Cost of domestic trips: 

0 
0 
0 
0 

1 
1 

2 

Cosr per unit 

US$ 
US$ 
US$ 

2,000 
300 
300 

(days) 

7 
lS 
15 
7 

15 
15 

0 
0 
0 
0 

2 
2 

4 

Total Cost 

US$ 18,000 
US$ 26,700 
US$ 9,000 

US$ 53,700 

Since our installations are located 2 hours by road from Caracas, every 
domestic trip ro and from Valencia will cost no more than US$ 250. 

Total Cost of domestic trips US$ 1,000 

I 0.4.- Total Cost of J apancse Experts: 

Since our company has a Technical agreement with Sekisui through Keyes 
Fibre Co., the cost of the J.ipanese experts will be only the cost established for the 
arneric:an technicians $Upplied by Keyes which is US$ 375 per day. 

Total Cost of Japanese Experts 

Tora! Technology Transfer Expenses 

US$ 11,300 

US$ 66,000 
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11.- Total Project Cose 

Summary of all incremental costs related to the conversion of CFC to hydrocarbons 
as blowing agenr. An estimared 15% has been allocated in case a contingency arises. 

I 1.1.­
l 1.2.­
l l.3.­
lUL­
l 1.5.-
11.6.­
l 1.7.­
ll.8.­
l l.9.-

·11.10.­
ll.lL• 
11.12.-

Civil Works 
Mechanical Works 
Safety Systems 
Mechanical Ven dladon 
Materials Handling System 
Electrical I nsrnllaiions 
Construction Management 
New Equipment 
Engineering Services 
Project Experrise requirements 
Technology transfer expenses 
Contingency (15%) 

Total Project Cost 

11.- Project Execution Schedule 

US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 
US$ 

101,000 
95,000 

235,000 
56,000 
74,000 

132,000 
72,000 

448,000 
58,000 
50,000 
66,000 

208.000 

US$ 1.595.000 

According to our schedule, Pwticos Molanca C.A. could be producing CFC free 
EPS after the second quarter of 1993, but this time frame could be improved 
depending on funds availability. 

12.- Financial Schedule 

Since full project will need a whole year from starting date to commercial 
• production, ihe financial schedule we are devising is that the total amount will be 
needed in the first six momhs on cwo similar disimbursements, one. ac the 
beginning of the project and a second one 3 months larer. This will depend, of 
course, on che scheme which looks :.ppropiare co the World Bank. Nevertheless, for 
the benefit of having the new· technology ready for production it1 rhe shortest time, 
our company would nt:t'd, if the approval is granted, an authorization m start the 
works even if the disimbursements are going co be delayed for some time. That 
would mean th.Lt the company would inccur in financial charges for some time at 
the commercial banking rates until the funds are received, We hope that. this 
charges could he larcr reimbursed. 



THE MONTREAL PROTOCOL 
ON SUBSTANCES THAT DEPLETE TIIE OZONE LAYER 

COUNIRY: 

SECTORS COVERED: 

ODS CONSl'Jl.\'ll'TlON 1N 
AMCTED SECTOR: 
{1991 dala) 

PROJECT mu:: 

PROJECT DURATION: 

PROJECT IMl'ACT: 

PROPOSED BL'DCET: 

IM1'I.l:MENTINC AGENCY: 

COORDINATING 
NATIONAL AGENCIES: 

BENEFICIARY: 

PROJECT COVER SHEET 

Rtpublic of Venezuela 

Fawn 

Forum: 620 tons/yr. 

P!asticos Molanca C.A. CFC•ll tu Hydrocarbon Fo:un,nii Agent Conversion Project 

I y&r ror lmp!ementution 

ODSs l'RAS£D•Ot.'T: Between 120 and 260 tons annlllllly, depending on expanded 
polyslynm.e sheet produ,'tiu11 lcv;:l 

USS 1.6 million of which USS l.l million incnmental cost.s 

World Bonk 

' 
MlnksU")' or Environrru::nt; Ministr,Y of X:xttrnal Aft"'.1lrs 

Pl:isdcos Mohmc:i C. A. 

PROJECT SlTl\:L'\IAR Y 

Please refer to attached Executive Project Summary 
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MONTREIU. PROTOCOL IMP\ PROJECT FOR VENEZUELA 

Cow.t;,y: 
Praj ect Name: 

Associated Bank Project: 

Borrower: 
Grant. lllllo1n,t I 

BeneUcia.-y1 

Tent.at.iv ■ Appraisal Date: 
RI/P Approval Data: 
Boa•d P~•1antatiou oata: 

Envirocmental category, 

V8C.l!IZUB1& 

Plast:i.001 Molanca C,A. CFC-12 to Bydrocarlocn 
Foaming Agent Conversion Project. 

Kana. Free Standiug Project 

Nona, Montreal Protocol Ozone Trust Fund Grant 
US$ l.3 million requested. Total estimated 
project cost is US$ 1. 6 million of which 
beneficiary will provide approx. US$ 300,000. 

Plasticoa Molanca c.A,, a Venezuelan private 
enterpri~e, viA a g~ant from the Sank~ 

September 1932 
November 1392 
Hot r•~uired per modified procedures tor GEP and 
MP prcj ■cts. 
B 

1. Tha ~roposed ~~ojact ia att Ozona Projec~s Trus~ Fund (OPTF) gran~ ~o 
Plasticos Mclanca, C.A, for the equivalent oi 11S$ 1,300,000, t.i:le ■ st.imatad 
incremental cos~ share cf total project cos~. Tha grant will assist Plastie=s 
tdo1anca C.A., a ~lnancially •ov.nd pr.ivate sectot: euta.i:'p,:.i4• wh.ich p,:oduc:es 
polystyrene dishu and c:0ntainers 1 to refit its produc:ticn fac:ility to permit "ha 
substitution of CFC-12 by a hydrccQrbou (butane) foaming agent -in the production 
of the expanded polystyrene sheet. ':the conversion will permit t.he elimination 
of 120 tens/yr actual to 260 tens annual CFC•l2 consumption at. full capacity 
utili•ation or from 3% t.0 7\ of t.otal national CFC consumption in 1991, Int•=• 
of capital cost per ten of CFC eliminated, t.he project. is extremely can 
effective, ':the proposed oper::iticn would be the first in Venuuela t:> be financed 
by the Montreal Prota~ol Interim Multil&t•r~l Fund (M~?Mf') with t~• Sa~k &It~• 

implementing agency. 

2. Vene~uela 0~0ne Oepletina Substance (OCS) Sector Background. 
Vana:uela signod the Montraal Protocol on sapteml:ier 16, 1987, and rati!ied it en 
February 6, 1989. As an Article S signatory (annual per capita ODS consumption 
er less t~an 300 grams), Veue:uola is eligible fer Ml'IMl' support. ODS' ■ aro 
produced in six devalopin9 nations, Argentina, Bra:il, Chin3, India, Mexie0, and 
Veaut:-:liela. 'l'ot..al prodl.letiot1. ef CFC 1 • and MCP' in -t.hosc na-1!..ioa.s in 1989 wa.:11 

approxima'taly 70,000 tons, of wh~ch Venezuela's shiare was 4150 tons, or 61;, 
CFC/Ralon consumption in venaauela in 1990 was 3420 tons, but rose t.o 3320 tons 
i~ 1991, s~ill a dee~casa of 12, sinee 1986, gi~~rib~~iOD ~y eud use 1n 1,,1 was 
AC/refrigeration 11,, foaming agent 16\; aerosols 4\; Balon fire extinguishers 
l\; and solvents 2\. Of the AC/refrigeration share, an estimated 801 was fer 
aftermarket use. MCF consumption in 1991 was 130 tons, down from 570 tens in 
lHO, All CCU (13SO tons in 1991) is used as a chemical int.er.nediata raw 
m-Atarial. Per eapitA annu11.l c::cn~umption of CFC' s de:c:reased from 270 9ram• in 
1386 t.o 170 grams in l!~O. Mare detailed national data are fow,d in Annex l, 
National Produeeion and Consu,~ption Pattern~. 
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3. Project SaSkqrou9d. ~he pri~cip&l component oi Bank assisted ODS 
phase cut activitiH in Vane:zuela will be the MP ODS lUiminati011 Project, a grant 
line fo:i- .fi.J1U1e:i,:i9 of i;h• •litible J.n.i;!l"Ollontal co:st.s of ODS r•du.t:J.ug ar 
elillli?latio11 activities. Preparation o! t~is aperaticn has baen s!owad pendi:lg 
finali::atl.<>ll of imple11el1ti11g 19•ncy u·ra.nge111,on-::,. At. tha """'* tio>a, prepa.rat.icn 
o~ Pl&at.Lcos Mo~anca C,A., the only CFC phase out industrial conversion project. 
yet idhtitied in Venezuela, is essent~ally eo~plete. The pr0jact has already 
beeia s,;baitted diractly to the MP !lecreta:-ht by th• GOV { see lett•r of. April 3 -
Annax 2); detailed tochnlcal design~• cccpleta; ~d final t•~hnical evaluation 
by a !alll< consult~nt/cheeical enginaer took place duri.ng the week ol May 11-15. 
Given the readiness of the Plasticos Mcl~noa C.A. (PMC~) proj•c~, and the load 
tilh until th• tlP ODS aliaiution Proj•ct will be effaetive, the decision was 
taken at the recent IZPS Review Meeting tor the Ill' Ol)S Eli.millaticn Project to 
split o~~ Plastioo• Molanca trom the lllllin project, and precess it separately. 
It will ba presented tc the MPEC for ¢oa:mitaent approval at its June 23-26, 1992 
meeting, PMCA is among the first CFC phase o~t industrial cooversico projec:t, 
ii>. any country ta be prepared for l!PIMF fu11din11. It, theref.on, has l:U.gh 
visibility in spite of its relatively 1110c!A1t in=r•meutal cast l•v•l· 

~. P;:ojec;j: Objecj:iyes. 'th• prajeet•s objectin b to eliminat• the 1.1n 
of CFC:• 12 in the expanded polystyr•n• •beet produeti.ou precess thra,;gh its 
su.bct~t~tio~ Dy A non-ODS by4:,ioeo•~bon fo&~in~ •~=n~. 

s. e;,;oject pucdption. Using p.-ove,i teC!mQla<n aequirad unde,: 
llc•a•lng agre•m•nts with Xeys Fihre Co. (USA) and seksui Plastics Ltd. (Japan), 
tactci:y conversion will require refitting t~e process with exploaion proot rated 
electric•ls, safety syst••• and equipmaot; a,,.d building and ventilation systaa 
modifications, Tit" faetory bul.ldiAg, hydrocarbon storage tank• and process 
equipmeiit have been desi~•d to CO'TE.~tN (Comis~en Vonc:olana de Noraas 
IGdusi:ralas) saf•ty ct~~C•~~s &nd re7ula,io~• fc~ hyd~oeArbon ~oc. £lcc~~ical 
installations, l.ighting, and 111<1to,:s o,ill be explosion proof, and grouo.dii>.g of a.ll 
aquipu:.t witll. :rel.iabl• static: eliainatien srstemt i4 requi""d, '1:b.e precess a.nd 
product storage areas require inGtall&tion ot a high voiwoe ventiiation 1ystao 
with a l:ligh safety hc:tor, New precess equipmeut rated for opera.,.icn und•r 
explosion proof eondU.l.ons is required, as is a sophJ.stiQated, yet easy to 
cparata gas detection system. Detail design, fioaaead by PMCA, was carried out 
bf t'WO Venezuelan engineering gr0up1 under the guidance of Seksui, 

6, $1.1l>1titut.i.on of a fla111111abla hydrocarbon for noii-to,<ic, non-flammable 
but ozone layer depleting ctC-12 as a foaming agent required fuoduaRtal changes 
J.n. PM1:A • s ex:is"ti.ng pr-ocuei:.:Lo.u proce'2.1.u:·e:s and p~acti<:as, lh.tta.:u,' • exi,1oai"111 
properties require very strict safety rules, and intensive supe:t'Vi•or and wcrke: 
training. A tra.i.ni119 program has already been established, including visits af 
technicians to Saksui plants in JapaR and visits of Seksui and Keyes axperts to 
the PMCA factory. Most af tbe training costs are included in tho licensing 
a9"t"e•11u1n-ts. 

7, Technical !yaluaj:icn. Th• Bank'I t•=hiaioal &ssassman.t consisted of 
&a •x~on:si.vc; i.o fl,pt.h. r•vi.aw ct 'th• p~oj•c;;:t, dvwJ.9 u• • tec:ftllic•l an.d ■afaty 
aspects, and an analysis of the cost eotimate. A s-.ary of the detaihd 
taelmieal report is included in Annex 3, "Teeuieal, safety and Cost Assessment 
~•port.• The c~mplcte report is available in p~oject files. The summari:ed 
canelusions are: i) Seksui'S p~oven nydrocarbon technaloiy and axperiencs have 
beeu suecessfully !.ncc:.-poratad in project <ledgn; Hl prajoet dn:i.gu is i.n 
complianea vith Ven•zuelan. 11afe-ty Q(ui•.s, whi<:h. arc simil•r ~o Am1n:ic::u1 c~d.es, and 
which provide adaqu&ta 1afaguard1 for operations in hydrocarbon environments; 
Lii.) t.b• origi.naJ. coat. •stimat.• ha.a b••n r•vised. u.pwat:d t:.o acc:ouuil fer oiaisaiao• 
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and inflatii:,11: and iv) in the i.ute,:ests of opti,oi:atio11 of ove,:all p,:ojeet 
dasign, a se,:ies of design modifieatio11s, detliled in th• full report:, have been 
raeomma:r:u:tad .. 

a. On the basis of the assas;m1nt, the Bank considers the PMCA projec:t 
to b• of sound technical de1ign, and quall.hed for l!PIM1' g:nii,t financing Df 
eligible incremental cost", At the same t.ime, it is recommended that 
it1eorporaeio11 of the rec:0111111ended duign "odi!ieations into pn:,ject. !Aphment.ation 
be a coi:1dition o-£ disburlll•!!lez1t. Amlex 4 indicates ap!?rc,,ial of th• p,:ojac:t by the 
Ba'1lc' • Qagne Operation, Resou""" G,:c":;, (OORG) hchnio,al expert for f=a• projects, 

9. P;rgject cost a1;1! l'inanc;i.ng. 'l'he ori'if:l.nal proj aet cost estimate 
prepared by PM~ and its coosulting •niineers totaled US$ 1,166,000. The cost 
•a~i••~• •••lyai~ rovoalod tbat ••v•~•! cluments ot the toi:al cos~ req~~ra4 to 
implement. the project successfully-, :nest 11ota.bly coast ruction aupervisicc, 
adeq;udce contingency, and inflation bacl n=t been take= 11:to account. na revised 
p.-oject cost estimate is therefor• US$ 1,600,000, 

10. J:illAtr.ainatic~ of Ine;ament1l Co~t•. P,:oject implementation ..,.sults 
in increased after ta~ profit• due to red~cad production costs, the hydrocarbon 
111.l.x toa11U.a9 agent hai,ig cheaper than CFC-12. rhe finan~ial rate of r•turu on 
t:o'Cal 1,u:-oj•c-t. ~oat;. .i.•, h.awavet:", 11,og.a~.i.vo in 't.ho ab••tia• of & •1.tl:ll•idy. ,:b• 

eligi.hl• incremental projec,:. cost was defined, therl:!'cn:e, as the d.i!!enni::e 
between the calculated initial it>vestmant which would 9enerate a retnn equal to 
ua oppor:unit7 cost ot capital tor PMCJ\ cio, in real teras) for th• projec-t:.•a 
increment.a: net income stream, and the total project cost. The incremental net 
incom• 1trea111 is the difhrenca in 1u,t after tu incoae far tb.a liydrco,arhon (Witll 
Project) less Cl"C-12 (Without Project) case, over a useful project life ntimatad 
at seven years. The latter is considorod reaaonable far an Lndustry with a bi9h 
~•~• cf ~•ehnolo~ieal obsol•seanca. ~h• ealeula~•d tuitia1 inv••~••nt whio~ 
would produce a 10\ rate of rat.urn f,:ir the incremental net p•ofit stream is 
approximately USS 300,000. Th~s amount will he suppcrted by PMCA thr:1ugh deb~ 
t.l.iuuu;!.av. '%:hes c,lig-ib1• i~cre1rumtal ecsts w1.l.l be 'C:t• ?.ial.ane• ot t:ot.al. es~1ma1!ed 

proj 10,,:. eost, and amounts of USS L, JOO, 000, lll'Il!F ;rant f\l.11ding will ha 
requested for this amount. :rhe financial analysis upon which th9 dst.at'lllination 
is baGed i• available in th• project files. 

11~ PrPieet: !mPltmt!!!n'ta,.t.ion .. Pla:11t.ii:o,i MnlA'nC:A c.A.,,, its.if~ wi.11 ma:::u:a.9• 
project impl.u111ntat:i.on, which wil.l be e:<ee-.tod by Ven=zaelan o,ontra.etors w:,de,: 
third party construct.ion super,iision. The GOV' s Mor.treal Prctcc:11 
Intermi~!~tcri4~ Wg•kiu~ Group (?WG), or ~om:iczoNO, i~s 11~ely suee•tso~, W~ll 
be responsible for administrative liaison with the Bank. Technical cversi;ht 
w~ll he provided by tho 2&nk's o,or.e Operations Resource Group (OORG). 
'P~oc:1.1raate.i:re ant: disb"u:·:s.ement a:r1;a:ns:emen-:.s will ta in accot"dac.ce with !at:1k 
suideli:>.es. 

12. P~;jsct sustainal>ility, crant f\>nding i1 by definition finuciall? 
noc-aus1'ainal>la for the dono". ln ope,:atianal a11'1 environmental term,s, t:.hs 
op•~a~io~ i~ o~~~a~nGble LQ ~ha~ CPC consump~LoD will be pcrmanoutlf •1ia.l~t•4 
from a production proo••• !or whicli it was 10\ by waight o! raw mat•rial input, 

lJ, Rationale for Mogtreal Protocol Financing. th• ~rant will provide 
PMCA with • ficanc:ial i:r1c•11'tiv.._ to ac:celai:-at.o the tran:sitio11 to a 11,on-CFC 
technology in a sit~ction where, in the absence o! t~• subcidy, compliance wo~ld 
have l>e•A financially prej~dicial tot.ha eat•~ris~. 



14, Xasues and Actions. There are no major issues. ~he project ia a 
ltraigbtforward well H9"ine11nd plant o,odi!ieat.!.on for a profitable, e,cperl.e11ee<1 
•~~•rp•L•• wi~h a col~d fi.A&~eial stnicture and 4u wstablistted ••~ket nich•. 
Proeuraient. gu.idelines will raquira ldapta~ion to allow for purchase cf so:e kay 
proens •quipma:c.t from sole source suppliers, Arrange:euts fQr disbursemat1t fn,111 
the osome ~rust J'und to t!le ultimate beneficiary, PMCA, remain to be wcrkad out. 

1!- 1nvi.ronmental As:01e:t1. Apart from tha OU~~- J.arer i.1aue it.s•lf' t:h• 
11ajar e:c.vironmental hsue of the pr:,j an c:onc:erns u.hty of deSi!J'l' a,:;,d 011 .. ·ati""-· 
safe design ha• b...,n adeq..atoly addressed by adherence to appropriate design 
=~d••~ PMC~ i• &eut•lr awar• cf ~A• poteutial d•n9•r= d~~~Ag apc;~ation, and i• 
add:r:essicg this issue through its "ngoing training program, and th• start up 
assistance it will recaiva frc111 S•k1ui. ':the b.igh safety factors of the gas 
dotectian and tee ventilat~on systems wh.i.eA are required to kaap tha ambiat 
l:>utu• ccnoe::;.tra·Uon lHs than its lower e,cplooicn limit assura no objec:tionabl11 
butane concentration build up either inside or outside of the factory building 
u::;.der normal operating c:cnditicns. 

lS. lxa~ost Benefit,~ ~he projact•• primA't"Y benefit will b• to as•l•t 
v•n••uela to phase-out between 3l and 7\ of current e~nsumption of controlled 
CFCs with 011• relati•ely inexpttnaiva, easy to i=plcment invest=ent. Relative 
aos, •1lea~iv•:••• ia ~•=-• of iea~t c=&~ per toA ons elicinae•d is AiAou~ ~A• 
cri~•ria b•ing used ~o ••~ablish fuc.d.ing priori~i•• among •ligil:lil• ODS pAa•• ou~ 
activiti■ s. 'rAis project ii ext:-emely cost •Ueet:i.v•. IU: f,,.ll capacity 
utilhatio11, the process en1tsUJ11et1 :160 tons of Cl'C-12 annually. For rac:e>1.t ac:tual 
crc-12 c:011.sumptio11 of 120 toos/yr. tha cost •ffectiveness ratio is USS ll,lSO 
t0n/yr, while at. full capacity it would be US$ 6, l!O ton/yr. After project 
implementation, varia.bla p,:oduc:tion coats will!>• tower tiu>1. before, 10 tb.ere are 
no :r:e=rrant incrameAt.al eosH. Al a ba.U.s fQr ccmpa.rison, i,nit costs for 
o•n~Yai ohill•~ ~•~rofit• ~•u •o ac hiih Aa USf 100,000 p•~ to~ ere •••~i~~t•=, 
and s-..lostituticu::. occurs in small increments, a typicd 800 ehiller having a 
r•frigara:nt charge o! le$S tha11 1,000 kg, 

17. Pr=jpct ltl.sks, 'l'he sole ma~or risk is tha oparat!.onal •afety issue, 
for which adequate ■ah;uards are being established. Whil• o:r;arat.io11 undl>"4' 

e11plos:Lo11. procf coaditio11s io new to !'MCA, t.he process is wall established 
taehnolo;ry, and the Vino:uelan refinery and chemical seetor has a laAg histoi:y 
of stic:e&as:ful. eiperDt:ieu~ \l,.ffd•• llyi:lroc1urbon ♦aY.iron1umt1. <:ond.ii:d.or:\• ~ 

18, staff Rni,w A;::;angemento: ~he following staff ate responsible for 
the ~rojeot and !or the ravtew: 

T:uk Mana;rer: 
Di1' .i...sicn Chief: 
CO niractor: 
1ur.,, Ohi•f• 
BaJ1.lc Tecb.nical Adivsor, 
Outsida Speciali1t1 
(~•~~•cia1 Cval~ation) 
OCllG lteviewer: 

Donald J, Rhatigan, I.AlEI 
Stephen J. Et~inger, UlEI 
Armeana M. Choksi, t.AlllR 
04nnia :t, Maha -r 
llonald 11rc-
Fr&ncisco A. Mwio: 
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;C~OAO No 1 1 
si=ROOUCTOS SUJETCS AL ACUEROO CE MON7R$.L 
sl'IE$i.J1'1EN DE VENTAS EN K; •• , 
aMERCADO ~tom:~ : 

I 
: PROOUCTCS 

:FU 764. '¼00 
1Fli i, 11')6. O'lS 
:F/ME?CUIS 48,530 
1Fl15 S.. I '9.l 
1Fl13 48.iOO 
1FU4 7.250 

vi.~:~c. 1 
~:UN. '10 ~C\,;M 4 2,' ~ l I 

Kg, {)l t 

527. 157 
"''· 101': e. no.oo.. 6, !!71(.1 

Sc.7./iS -a, 00,-1 
17.514 1,, 1J:1: 
23. !Sao 1C6, tts: 

.\,~00 .,,7711.: :-------------- -------. 
1TOT,NAC. 3,817,571 3,355,405 13,771'1 

J;••===~:••••••••.r.r:••••••••a••a•-=••••••••••••: 
i'!ERci:u:,o NAC IONAI. 

ANALtSIS PQR T!PO De 1'1£RCADO (Kgsl 
==a~2~a•a=#z:3~=••#•••=•••=a••••2•a,aa==~•~••••2•••••a•a••~~2•x•a•=••••••• 

NERc:;:\CQ ACUM,'¼l ACLJl'l.90 PRCMEOIC PROME~tO PRCMEQIO PAOMEOIO 
PRC~UCTO l.n.T,llM A~C.ACT A~O 1,;o Ao'IO 1~a. 

•-••-~=:sa2xawca2a•••••••••==••v~aaaww•2~=•a~•===ss•~•••~=•~2~•••••••••• 

~RCSCL 
F"ll ;i;.UO 23.900 1.867 i!,2~0 1.,u ). l,7a 

F12 sa.a;.o 1•~.40lo ~- 21:7 •.c;os 12.201 20.c;1a 
l"Mi!C: 36. !530 '13. Ei&O 3,000 3,l!H :i. ue 6, I~ 
Flll 31,.oco 14,700 3.200 3.000 1. 22!5 1. ~ .. o 
Flt'< lSO 1.000 17 ... a:i 100 
--------------·------.... ------... ----... -· .. •---------------------------------

Lll'\PtEZA 
FI I 
FIil 

TCT;:.L 

1c0.3ZO 

I>IOW!iTRlAI.. 
132. 5'0 
12.,00 

l~S.160 114.02'9: 

13. 380 

7,iU 
1.&00 

, .• 6~ 

L l, 04b 
J. oso 

12,0% 

8.7&Z 
,~o 

,.soa 12.046 
a:;~•~••••••~•-•-~•a••=•~•••-•••••••••a~a:••••••=•~===••~•••••••=••••••s~ 
ES~U!tiA 
F"l l 373,UQ 227.124 34,7ii 3!.lSi' 1e.,21 17,0.'.30 
Fll-5 1 :S:S. &ac 1 Iii, 160 1 ... 167 li,'573 ,. !1'i 5.740 
F12 77,300 Si. 150 r,. ~00 6. 1142 "· 763 

J.a&o 
F'U e 0 0 0 Cl 0 
FJIIEZC 10.o« 9.oas 0 $33 757 600 

---------------------------------------------------------~------------T07~L Ub,liO '>11,S,=2 !SS,&/o9 s1. .. os 34. 2,. 27,230 
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I - INT~ODUCTION 

This report covers a tec~r.~cel, saf•ty ar.d coe~ reYcew and 
aaaeaam•nt oi a pro,•0~ icr the oonversion oi an ex~~ting 
Expanded Polystyrene Sheet (E?Sl Facility to use Hydrocarbons 
<Butane, Iac-a~tane) cs the ~lowing agent, tote!ly replacing the 
use of CFC-12 <Freon l2l, T~e project, is £or Plasticoa Molanca 
C~A-~ Caracas~ Vene:uala a~ th~i: Velancia fa~ility~ Thia 
project is the lirst 0£ ita ~ind in Vene:uela. 

The p~ocess design, engineering and detail deaign 0£ the 
project is virt~ally co~plete. The de=!gn work w•s per:o~~•d by 
Modulor, C.A., a competent, full service engineering fir• located 
1n Caracas. The deaign is based on Sekisui P:aatioa' Ltd C3a?an) 
proven technology using hydrocarbons as • blow1n9 agen~, w1tn 
~ore than 2~ years experience. The conYeraicn to hydrocarbons as 
the blowing agent requires extensive changes ~n production 
procedures and practices due to the explosive properties of the 
hydrocarbons used, Due ~o Plastiooa Molanca's lack 0£ operating 
QXporicnco ~i~h Bu~ane. ~h• CQ~•ilod ~~an~£•r o: 5e~i&ui#s 
technology became a critical £actor to the success and aa:ety 0£ 
the project. The transfer c£ technical in£ormat1cn incl~ded a 
plan~ v1s1t 0£ Sekiaui"a plant 1n Japan ey Plasticaa Molanca·s 
technical personnel: a deta11 rev1ew by Sek!sui o! ~he plant 
design drawings and documents prepared ty Modulor C. A. with 
resulting comment• and recommendations; a vis~t c! Plasticoa 
Molanca's Plant in Valencia by Sekisui's technical personnel and 
£ace t= face ~•~h~i~al di~cu~alona b~t~~~n P1Aa~ie~~ *olen:a'a, 
Mcdulcr'e and Sek!$ui~~ p&r~cnnel; a se~e~~ review by S~kisui c! 
Mcdulcr's desisn drawings rev~sed ta inccr?orste the agreed upon 
~~anges s~ ~he a~ove ~~etin;. The ~;mm~nta and recommend~~i0n~ 
c£ the seco~d review 1n the form c! marke~-up drawings have not 
~&en received by Plaaticca Molsnca as cf the date of this report; 
however, a report has been received covering the meat important 
points. 

Pereonnel £rom Pl~sti:o~ Mcl~~c• ~ill~• t:ain~d by Sakia~! 
in Japan. Sekisui will prov~de ex~e=~enoec personnel ~o assist 
Plaat1cca Molance ~~ ~~~ ~tcrt-u~ c£ the p!~nt~ 

l 



~-SUMMARY~ C~NCLUSIONS 

Baaed en the extenaive end in-de~th technical, aa:ety and 
eoa; review end assessment pe:for~ed, it wea concluded that: 

A. Sakiaui'a proven hyd~ocsr~on taohnolosy and e~p•ri&noe 
he• been aucc .. a>1!ully :l.nc::rperatec into the design o:! 
the plant.. 

B. The Venezuelan codes and etanderds which are similar to 
thosa o: th.e U.S.A. have be.on adhered to. 

C. The estimated coat of the piant adjusted aa reoo~mended 
in SectiQn !V represents reality. 

It i• thare!ore, ~•comm•nd•C ~h~~ the World Ba~k 9~a~t 
Plesticoa Molanca C. A. the necessary Montreal Protocol Fund& to 
convert their Valencia plant from CFC-12 (Freon 12> to 
hydrocer~on• (butene, iso-butane) aa t~e ~lowing agent, 
contingent on the !~plementation by Plasticoa Mo:enca c£ the 
recommendationa listed in Section IV. Plasticos Molanoa C. A. 
has indicated that they ecce?t end w!ll ab~~• by the 
recommendation•. 
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