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Replbiics de Varsiuela

REFPUBLICA DE VENEZUELA Ministerio 6e! Amblenfs o
R
MINISTERIO DE RELACIONES EXTERIORES Naturares Reoovamien

Grupe Intermimigterial Ad-hoc para la Aplicacién del Protocolo de Montreal

AT

Caracas, 3 de abril de 1992

Apreciado Doctor El-Arini:

Tengo el agrado de dirigirme a usted en la oportunidad de
econsignar, para su conslderaalcn por el Comité Ejecutivo del
Fondo Hultllateral en su prdxima reunidn de Junio, el "Provecto
para la conversidén de una instalacién de léminas de poliestireno
expandido al wuso de hidrocarburos como agente espumante”,
presentado por la empresa Plasticos Molanca C.A.

El Gobierno de Venezuela, a través del Grupo
Interministerial Ad-hoc para la Aplicacidn del Protocole de
Montreal, ha revisade el proyecto en diversas oportunidades
durante su elaboracidn y procedido a su evaluacién desde el punto
de wvista de los reguisitos del FonrntHo, considerando gque dicho
provecto, gque contribuird con un impacte significativo en
el procese de sustitucién en Venezuela de las sustancias
gque agotan la capa de ozono, califica para el financiamiento en
términos concesicnales de todos los gastos en que se deba
incurrir para pasar del CFC 12 al butano.

Reiteridndcle las seguridades de mi mayor consideracidn,
gqueda de usted, atentamente,

-~

A Gl

Eduyardo Lopez
Representante de Venezu
en el Comité Ejecutivo 4
Fondo Multilateral para la Ap
del Protocolo de Montrea

Al Sefior Doctor

Omar El-Arini

Director de la Secretaria del

Fondo Multilateral para la
Aplicacién del Protocola de llontreal
Montreal, Canada
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REPUBLIC OF VENEZUELA

MINISTRY OF EXTERNAIL RELATIONS
Ad hoc Inter-ministerial Group for the Implementation of the Montreal Protocol

3 April 1992

Dear Dr. El-Arini:

1 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 Pldsticos 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,

Signed by

Eduardo Lépez
Venezuelan Representative at
the Executive Committee of the
Multilateral Fund for the
Implementation of the Montreal
Protocol

Dr. Omar El-Arini

Chief Officer

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



Project Cover Sheet

Counury or Region: Venezuela

Secror Covered: Expanded Polystyrenc Sheer Products.

ODS consumption

in affecred secror: 3.360 tons per year (National consumption of CFC-12).

* Project Title: Conversion of an Fxpanded Polystyrene Sheet facility ro

use Hydrocarbons as blowing agent.

Project Diuration: I year. ‘

Project Impact: Phase-out of 259 tons. of CFC-12,
First projecr in Venezuela,

Proposed Budget: US$ 1.513.000.

Implementing Agency: World Bank.
Nat. Coordinating Ag.: Ministetio de Relaciones Exreriores (MRE).

Ministerio del Ambiente y de los Recursos Naturales
Renovables (MARNRS,

Project Summary:

According to the spirit of the Montreal Proocol and Venezuela's program to phase
out ODS, Plésiicos Molanca C.A. (PMCA} under Veneczuelan MARNR guidance
has developed this project wo replace completely CFC-12 as blowing agent for its
Expanded Polystyrene Sheet (EPS) process, the first of its kind in Venezuela.

The project will phase-our aimost 260 rons of ODS per year (gross 8% of national
consumption). To accomplish this goal, PMCA signed a license agreement with
Keyes Fibre Company (USA) and Sekisui Plastics Led (Japan), in order to apply their
proven Hydrocarbons as blowing apent technology, with more than 35 years
experience, in its EPS process. *

The rotal incremental cost of the project is approximately US$ 1,513,000 and

should be completed in one year, stariing commercial production by the beginning
of the third quarcer of 1993, ‘



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

Plisticos Molanca CA.
Caracas - Venezuela
May 25¢h. 1.992

1.  Introduction

This project covers all necessary rechnical mauers for converting our present
industrial facility for the manufacturing of Expanded Polystyrene Sheet (EPS) co
use Hydrocarbons (Burane, Iso-Butanc) as blowing agent, totally replacing the use
of CFC-12 (Frean 12). This project was prepared by Plisticos Molanca, C.A.
(PMCA) under supervision of Sekisui Plastics Ltd. and Keyes Fibre Co. and the help
of Venceuetan Ministry for the Environmenr and Natural Resources (MARNR).

2.- ° Present consumption of CEC-12 in Venezuela

Toral consumption of CFC-12 in Venezuela is 3.360 tons/year.
PMCA consumpticn of CFC-12 for the produciion of EPS is 259 tons/year.

3.  Objective

The main objective of this project is to accomplish an inmediate pimse -out of
Qzone Depleting Substances (ODS) in our industrial plant ro comply with
Vencezuela's adhesion to the spiric of the Montreal Protocol. With the preduction
of foam products free of CFC, PMCA will become the pionger firm in chis subject

for the Latinamerican Region and wmequcmly will expand its markets, both
demestic and export.

4~  Outcome of the Pm;’ax;i

PMCA production capacity is 2.592 tonsfyear of EPS. An average 10% of its weighs
is the CFC-12 needed for its production, which means an approximate
consumprion of 259 wonsfyear of CFC-12. The project will allow PMCA to phase-
out 259 tansfyear of ODS.



5. General Informarion sbour Plisticos Molanca C.A, (PMCA)
5.1.- PMCA’s plunt Location and Address

- Plant is located at north-cemer of Venezuela with convenient access from all over.
Address: Av, Domingo Olavarrfa, Zona Industrial Sur, Valencia, Edo. Carabobo.
Phonas: 334690-334691-342573. Fax: 332982, Counrry Code: 58. City Code: 41.

5.2.- Constitution and Registration

On December 3 1984, the company was registered in the Mercantile Register of the
Federal District and Miranda State under Ne 56, vol. 49-A first, with an initial
capital of Bs. 3.500.000; on December 28 1990, the designation of Adin Celis as
Chairman of the Board for the period 1990-92 is registered in the same office
under Ne 81, vol. B1-A first; on December 28 1990, the increase of the capital of the
company to Bs. 10.500.000, is registered under Ne 81, vol. 85-A first; on Auguse 23
1991, the increase of the capiral of the company ro Bs. 17.500.000, is registered
under N2 77, vol. 79-A first; on August 29 1991, the increase of the capital of the
company to Bs. 117.000.000, is registered under N° 72, vol. 92-A first.

5.3.- Paid Capital and Shareholders:

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

Shareholders Capiral share

Productos Moldeados C.A. Venczuela Bs. 3,300  ( 0,0028 %)
Moldeados Andinos C.A. Yenezuela Bs. 116.996,700 (99,9972 %)

5.4, Product Line

PMCA manufacture the Bllowing EPS articles which are intended for use in fast
food services and for packaging of meats, produces, fruits, bakery products and eggs:

Recrangular trays: 9 models
Round dishes and bowls: 3 models
Fast food packagings: 8 models

One dozen eggs trays: 1 model



6.~  Technology of the Project

Technical suppor: PMCA has technical support from Keyes Fibre Co. (USA) and a
license agreement with Sekisui Plastics Led. (Japan). one of the largest foam

manufacturers in Japan with more than 35 years of experience using hydrocarbons
as blowing agent in EPS processes.

Present conditions: PMCA's factory building was constructed, although not
completcd considering the safety regulations of JLPA (Japan}, NFPA (USA) and
Covenin (Venezuela), required for replacing CEC by hydrocarbons The extrusion
line was recencly purchased auordt% to Sekisui advise considering its adaprability to
hydrocarbon conversion. Buc use of hydrocarbon as blowing agent introduces a deep
change in our existing producrion procedures and practices, Its explosive properties
require very strict safery rules. Most elecrrical installations, lighting and motors,
must be explosion proof, and grounding of all equipment with reliable staric
ehimination systems are absolutely required.

Safety devices: All safery standards were considered upon Sekisui's advise regarding
hydrocarbon stworaging, piping, pumping, handling and resting, in order to prevent
and extinguish fires and expiasmm All gas sensors will be ser at 25 % of the Lower
Explosion Limit (LEL) to activate an alarm. 1f 30 % of the LEL is reached, the
complete sheet line will be shut-off auromaurically.

Special systems: A complere ventilation projecr was also considered including a high
safety factor. Venrilation of main production areas such as extrusion, storage,
-conversion, grinding,’ pumping and repelletizing, were carefully considered, using
constant running and automatic acwiated fans. The recovered sheec from rejected
producrion, which is cur into fluff before being reprocessed, was subject to derailed
survey, and a complewe handling and storage system was designed for it.

New equipment: Special atentdon was devoted to the addition of new equipment to
guarantee that it will bring the safest operation with hydrocarbons.

Training: An intensive training program was established including visits of our
technicians o Sekisui plancs in Japan and visits of Sekisui and Keyes experts to our
factory. Particular emphasis will be on safety, and fire and explosion prevention
training. Operarors will be trained in Liquified Petroleum Guses (LPG) handling’
procedures and techniques. Most of the cost of training is included in our license

agreement; PMCA will pay only for wravelling and engineering expenses at the
time of erection.



7. Project requirements for Blowing Agent conversion to Hydrocarbons,

Sekisui's rechnology applied at PMCA guarantees success in converting our present
CFC plant to an environmentally 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 project stage.
Sekisui will supervise directly the conversion work, will give us teaining and will
ransfer 10 PMCA the wechnology to run 1he operation safely. A list of necessary
items to meet the incremental requirements for the conversion ro hydrocarbons as
blowing agenr follows {the exchange rare used was Bs. 65/US§):

7.1~ Civil works: Pump room installation - explosion proof wall - mezzanine
closure - leak proof roof sealing - access lane - burane tank foundacion - coated floors

Uss - 101,000

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

US$ 95,000

7.3.-  Safery Systems: Gas leak detectors - alarms - fire extinguishing devices - fire
and smoke detection - instrumentation - extrusion line interlock with gas sensors -
control panels - explosion prool fictings - emergency and remote shut down devices.

UsSs$ 235,000

74~ Mechanical Venlation: Ceiling metal duct work - under floor concrete duct
- infer and exhaust fans - installation - instrumentation - contral and power panels.
Uss 56,000

7.5~ Materials Handling System: Electrically operaved lift truck - roll conveyors -
silos - eleciric fans - duct work - inscrumencation - control panel.

Us$ 74,000

7.6.- Electrical Installations: Wiring - conduits - explosion proof fittings - wiring
suppart - explosion proof lighting - power supply and disiribution - transformers -
control panels - inscrumentation - grounding - static eliminators,

US§ 132,000

7.7~ Construction Management: The company would contract an experts firm to
take care of construction, paymend is calculated as a pescentage of the roral cost.

US$ 72,000



7.8~ New Equipment:

78.1.- Complete dual winder US$ 43,000
7.82.- Antistatic solution aplication system US$ 15,000
7.8.2. Two porrable antistatic eliminators US$ 15,000
7.8.3.- Pre-repelletizing shredder unit Uss 90,000
7.8.4.- Repelletizing unit US$ 285,000

Toral New Equipment US§ 448,000

8-  Engineering Services:

After the visit of Eng. Frank Mufioz [rom World Bank, some technical issues
that implied design changes were discussed. The cost of the original project designed
by Modulor is now included. Eng. Mufioz survey showed the need to redesign some
areas and to prepare a Fandbook for the operation of the whole plant in order to
avoid any crirical situacion regarding the safety of the people who will work in it

8.1.- Original Project designed by Modulor CA. US§ 40,000
82.- = Engineering services for changes in the project US§ 8,500
8.3.- Handbook of Plant Operation US$ 9,500
Total Engineering Services US$ 58,000
9.-  Expertise requirements:  Cost/year Time Toral
Projece Leader (1) US§§ 30,000 1 year US$ 30,000

Production Supervisors {4 US$ 40,000 6 months US$ 20,000

Toral Projecr Expertise requirements USs 50,000



10.-  Technology Transfer Expenses

10.1.- Travelling requirements:  to Japan from Japan Length  Domestic

(days)
VYenezuelan Technical Experts
Project Leader (1) 1 0 7 0
Froduction Manager (1) ] 0 15 0
Production Supervisors (4) 4 Q0 15 0
Project Manager (1) i 0 7 0
Japanese Technical Experts
Project Leader (1) 0 1 15 2
Engineer (1) 0 1 15 2
Total number of trips 7 2 4
10.2.- Cost of trips to and from Japan: Cost per unit Toral Cost
Air flight per person US$ 2,000 US$ 18,000
"Daily expenses Venezuelan team USs 300 US$ 26,700
Daily expenses Japanese team US$ 300 US§s 9,000
Toral Cost of wrips to und from ]ap&n' US$ 53,700

10.3.- Total Cost of domestic trips:

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

Total Cost of domestic trips 4 Us$ 1,000
10.4.- Total Cost of Japanese Experts; .

Since our company has a Technical agreement with Sekisui through Keyes
Fibre Co., the cost of the Japanese experts will be only the cost established for the
american technicians supplied by Keyes which is US$ 375 per day.

Total Cost of Japanese Experts Us$ 11,300

Total Technology Transfer Expenses US$ 66,000



11.-  Total Project Cost

Summary of all incremenral costs related 1o the conversion of CFC o hydrocarbons
as blowing agent. An estimared 15% has been allocated in case a contingency arises,

11.1.- Civil Works ‘ Uss 101,000
112, Mechanical Works US$s 95,000
11.3.- Safety Systems USs$E 235,000
11.4.- Mechanical Venrilation US$ 56,000
11.5.- Marerials Handling System US$y 74,000
11.6.- Elecrrical Installations ' USs 132,000
11.7.- Construction Management Usg 72,000
11.8.- New Equipment US$ 448,000
11.9.- Engineering Services US§ 58,000
“11.10.- Project Experrise requirements - US$ 50,000
1L1L.- Technology transfer expenses US$ 66,000
11.12.- Contingency (15%) x US$  208.000

Taoral Project Cost US$ 1.595.000

11.-  Project Execution Schedule

According to our schedule, Pldsticos Molunca C.A. could be producing CFC free
EPS afeer the second quarrer of 1993, bur 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, the financial schedule we are devising is that the total amount will be
needed in the first six months on two similar disimbursements, one. at the
beginning of the project and a second one 3 months later. This will depend, of
course, on the scheme which leoks sppropiare to the World Bank, Nevertheless, for
the benefit of having the new technology ready for preduction in the shortest dime,
our company would need, il the approval is granted, an authorization to start the
works even if the disimbursements are going to be delayed for some time. Thar
would meun that the company would inccur in financial charges for some time at
the commercial banking rates uniil the funds are received. We hope thar this
charges could be larer reimbursed,



THE MONTREAL PROTOCOL
ON SUBSTANCES THAT DEPLETE TIIE OZONE LAYER

COUNTRY:

SECTORS COVERED:
OnS CONSUMPTION IN
AFFECTED SECTOR:
{1991 data)

PROJECT TITLE:
PROJECT DURATION:

PROJECT IMPACT:

PROPOSED BUDGET:
IMPLEMENTING AGENCY:

COORDINATING
MATIONAL AGENCIES:

BENEFICIARY:

PROJECT COVER SHEET

Repubiie of Yenezuala

Foam

Foams: 620 tonsiyr,
Plasticos Molanca £, A, CFC-12 to Hydrocarboen Foaming Agent Conversion Project
1 year for implementation

ODSs PHASED-OUT: Banween £20 and 260 tons annuiily, depending on expanded
polystyrene sheet production jeved

USS 1.6 million of which USS 1.7 million incremental costs

World Banik

Ministry of Environmeny; Minisery of Exwernal Affulrs

Pasticos Molanea C.A.

I
i

Please refer to attached Executive Project Summary

PROJECT SUMMARY




MONTREAL PROTOCOL {MP) FOR UELA
INITIAL EXECUTIVE PROJECT S ¥
Countryt Venmszuela
Project Nama: Plastizos Molanca ¢€.A. CFC-12 to Eydrocarben
Foaming Agant Copvarsion Projact

Associated Bank Project: Nona. Pree Standing Project
Borrower: Nena., Montraal Protocol Ozome Trust Fund Graat
Grant Amount! USS 1.3 amillien racguested, Total estimatad

project cgost is US$ 1.6 millien eof which
beneficiary will provida approx. US§ 300,000.

Beneficiary: Plasticos Molanca C.A., a Venezuslan private
enterprise, via a grant from the Bank.

Tentativa Appraisal Date: Saptember 1952

RVP Approval Data: Novembar 1992

Board Presentatlion Date: Not required per modified procedurss Ior GEF and
MP praojects.

Eavironmental Catesgory: B

1. Tha propesad project it an Ozons Projects Trust Fund (OPTF) grank tao

Plasticos Molanca, C.A. for the eguivalent of WS$ 1,300,000, the astinatad
ineremental <wst share of total project cost. Tha grant will assis® FPlasticss
Molanca €.A., a financially sound private sector eatarprise which produces
polystyvrene dishes and containers, to refit its production facility to permit thse
substitution of CFC~12 by & hydrocarbon (buzane) foaming ageat in the production
of the expanded polystyrsne sheest. The conversion will permit the eliminatioa
of 120 tons/yr actual to 260 tons annual CFC-12 consumption at full capacity
wtilization or from 3% to 7% of total naticnal CPC consumption in 1991. In taras
of capital cost per ton of CFC eliminated, the project is extremely cost
effective. The propased operation would be the first in Venezuela to be fipamced
by the Mountreal Protocol Interim Multjlateral Fund (MPIMF) with the Bank as the
iaplementing ageocy.

2. VYenezuela Ozone Degleting Substancs (0DS) _Secktor Backgroupd.
Venezuela signed the Moatreal Protscol on Septamber 16, 1987, and ratified it e
February 6. 1989. As an Article § signatory (annual per ¢apita ODS consumpticn
of less tran 300 grams), Venarzuala is aligible for MPIMF support. ODS's ars
produced in six devaloping nations, Argentina, Brazil, China, India, Mexico, and
Vanesuela, Total praduction of CFC's and MCP im +hose nations in 198% waa
approximataly 70,000 toms, of which Venszuela's share was <150 toas, o 6%.
CFC/Ealon consumption iz Venesuela in 1990 was 3420 tons, But ross to 3320 tons
in 1991, still a decrease of 1l2% since 1986, Distribution by eand usa in 1991 was
AC/refrigeration 77%; foaning agent 16%; aercsols 4%; Balon fire extinguisbers
1%; and solvents 2%. Of the AC/refrigeration share, aa estimated 80% was for
aftermarket usa. MCF consunption in 1991 was 130 tons, down from 570 toos in
1390, All c€Cl4 (1350 tons in 1991) is used s&s a chemical intermediate raw
material. Per capita annua)l consumption of CPC's decreased from 270 grams ia
1986 to 170 grams in 1990, More detailed national data are found in Angex 1.
National Production and Consumption Pattarns,
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3. Pyodject Background. The principal cooponent of Bamk assisted <US
pbase out sctivities iz Vanezuela will be the MP ODS Blimination Project, a grant
line for finaneing of the eligible iacromontal eosts of ODS veducing ur
elimination activitims. Preparation of this operseion has been slowsd peading
finalization of implementing sgency arrangements. At the sase time, preparation
af rizsticos Melancd ¢.A., the only CFC phase out jindustrial conversion project
yot identified in Veoszuala, is essentially corplate. The projact has already
Been subazitted dirsatly to tha MP Sacrstariat by “be GOV {zea lstter of April 3 -
Annex 2}; detailed technical desiga is cooplets; ard final technical evaluation
By a Bask consultaat/chenieal sngizser took place during the wesek of Hay 11-15,
Gives the readinesy of the Plasticnas Molanea C.A. (#MCR) projesck, snd the laoad
tize until the MP ODS Elimination Project will be sffactive, the decision was
takan at the recent I¥XPS Review Meeting for the MP ODS Eilimimation Project ta
split off Plasticoes Molanca frdm thw main projsct, and process it separataly.
Tt will De presented to the MPEC for commitment approval at its June 23-26, 1992
mosting, PMCA is amomyg tha first CPC phase out industrial conversicn projects
in aay c<ountry to be prapared for MPIMF funding. %+, therefors, has high
visibility in spite of its relatively podett incrememtal coxt laval,

4. Project Objeghives. The project s objective is ta eliminate the usa

of 4FC-12 in the expanded polystyrens shest production process through its
subetituties By o noo~0D8 hWydpecavhén foaming agest.

. Broiect Desgription. Using proves technology acguirad under
liesnsing agreaments with Keys Fibra O8s. (USA) and Seksuil Plastics Ltd. {JTapdn),
factoyy conversion will requirs refitting the procass with sxplesion proof rated
electTicals, safety systemd, snd equipment; and building and ventilation systas
modifications. The factory building, hydzrocarben storage taaks and process
sguipment have heen designed to COVENIK (Comisies Veanezclana de Normas
Industraies) safety standaxds and ragulations for hydrocarbos usc. Eloctrisal
isstallatiens, lighting, and motors will be explosion proof, and grounding of all
aguipment with reliazble static elimination systems 15 reguirsd. The process and
Froducs storage areas require ingtsllation of B high voluma ventilation systac
witk a high safety factsr. New process egquipment ratad for cperaticn under
explesion proof conditions is requirsd, as is a sophigticated, yst easy to
aparate gas detection system. Detsll design, figacced by PMCA, waz carriad out
by two Venezuelan enginesring grdups under the guidance of Seksui.

6. Substitution of a flammsbla hydrocarbon for nos-toxic, non-flammablae
but czons lavar depleting CFC~12 43 a foaming agent required fundamental changes
in ®MCA'3 existing procuction procedures and practices. Butane's explosire
properties raquive vary strict safety rules, and intensive supervisor and wovker
training. A training program bas already been egtablished, including visits of
tachaicians to %eksul plants in Japan and vimits of $eksui and XKayes experts 2
the PMCA factory. Most af the traisisg costs are included in the licensing
agreemants.

7. Technical Evaluation. The Bark’'s tschoical assessment consisted of
an extensive, in depth reviaw aof the proiwct design's tschnical and safaty
aspects, and an znalysis of the ¢ost estimate. A summary of the detailed
cachnizal report is included in Anmex 3, “Tachsnicoal, Safety and Cost Assessument
Report.” The complete report is available in project files. Tha summarized
conclusions are: L) Seksul's proven hydrocarbor technology and experiesca bave
been successfully incorporated in project design; ii) pzoject design is in
compliince with Venezuelan safety codes, whigh ars similar to Asevican esdes, asd
which previde adequate safaguards for operations in hydrocarbon environments;
43i) the original ¢oct sstinata has been reviszed upward to sccount for omixsians



and inflation; and iv) in the interests of optimizaticn of overall proiect

design, a suries of design modifications, detailed in the full raport, have been
recommandad .

2, On the basis of the assessment, the Bank cussiders the PHCA project
to bw of sound techoicsl design, and gqualifsed for MPIMP grant fimancing of
aligible incremastal eosts, At the same time, it is yecommended that

incorporation of the reconsended duslyn nodifications into project inplansntation
ba 8 conditien of disbursament. Apnex 4 indicates approval of the project by the
Bank's Ozcne Oparations Rescurcs Group (QORC) techuical expert for foam projects,

3. Proiect Cost and Fipagcing. The original project cost estinate
prepared hy PNCR and its consulsing snginesrs tcoealed USSE 1,166,000, The cost
watimate saalysiaz vevealod that several elumenty of the total cost reguirsd e
implegs=ut the project successfully, mest notably rconstruetidn supervisian,

adagquats contingensy, snd inflation had not been taken into sccount. The ravised
project cost astimate is thexalore USS 1,600,000,

10. Detegrminatiopn of Inevsmental Costg. Project implamentation resulks
in imcreased afzer tax profits due t¢ reducsd praduction <costs, the hydrocarbon
mix foaming agent being cheaper than GFC-12. The finangial rate of pebturn on
total project cost is, Rowavsr, negative in tho abmxszneas of 2 subasidy. Thw
eligible incremental project cost was definmed, thersfore, as the differencs
batween the caleulated initial investmant which would generats a yaturn egual €0
ths opportunivy cost of capimgl for PMHCA (10% in real terms) for the project's
incremwatal met income styeam, and the total predect cost. The incrementsl nat
incame stream is the differenca in net after tax income for tha hydracarbeon (Wil
Project} less CFC-12 (Without Project; case, over a useful project 1life estimatad
at saven years. The latter iz considersd resscnable for an industzry with a bigh
rata of teachnelogical obsolescance. f%he esloulated imitial investment whieh
weuld producs a 10% rate of ysturn for the incremental net profit stream is
approximataly US§ 300,000. This amount will be supported by PMCA through deks
figancing . The wligible lacrsmental cozts will be thae Daliance ¢F total astimacad
project cost, and amounts of US§ 1,300,000, HPIMF grant funding will be
requasted for this amount. The financisl analvsis upon which tha datarmination
is based is avallable ln the project filas.

L. Prpiect Inplemantation. Plastisns Molansa €.4., itseslf, will sanage
prodect implementatiocn, which will be executed by Vepezuelsn contractors under
thizd party construstion supervisian, The GOU's Menireal Protocal

Intermislsterial Wasrking Group (IWG), or FONDUZOND, izs likaly suscessoy, Will
»a responsible for adainistrative liaisern with the Bank., Tezhnical syarsight
will be provided by the Baak's Qzone Operations Resource Gyoup (CORG).
Procuremeat and dishbursesent avrangsments will ke in accordance with Baak
guidelines.

12. Pxpjgct Sustaisabiliby. OGrant funding is »y definition financially
non-suscairable for the domor. In operaticnal and eavirongental terms, &he
cperaticn is sustainable in thot CPC comsumpiion will be permacantly sliminated
from a production procass for which it was 108 By waight of raw matarial imput.

13, Rationale for Montreal Protacol Financing. The grant will provide
PMCA with a fimancial insentive to accelerats the trapnsition %o & pon~CFC

technology in 2 situation whers, in the sbsencs of the subsidy, compliance weuld
bave baea financially prejudicial to the enterprise.




14. Issues and Rotions., Thers ave no major jssues, The projsct is a
scraightforward well enginearsd plant sodification for a profitable, experienced
sutayrpriss with 2 colid finsscisl structure and ap wstablished market nicke,
Pracurement guidelines will recuire sdapration tu allow far pucchaze of scme kay
process squipment fren s0le sourcs suppliers, Arrangesmeats for distursement frum
tRe Czona Trust Fund to the ullinste bhenefiziary, PMCA, remain to be werked cut,

1%. Eovironmental Rapacts. Apart from the ¢3Qne layer Lssus itself, the
majoyr envivonmental issue of Tie project concerns safety of desiygn and cperation.

Safe desizn has been adaguately addrsssad by sdhersnce ta appropriate design
endax. PHCA is acutely suars of ths potential dangers durisg apowstion, and is
addressiog this issue through its ongoing training program, and tha start wup
assistance it will recaive Irom Seksul. The high safety factors of the gas
datecrican and T VeRtilaticn syscems whish are Teguirad %o keep the aambieat
butane cencentration lexws thaz {ty lower sxplosicon limit assure ne objectionable

butane concentration bulld up either inside or sutside of the factory building
under pormal operating céndiiions.

15, Frajags Bonsfits. Tha project's primary henefit will be to asaist
venezumsla to phasa-cut Detwesn 3% and 7% of current cansumption of cuntrolled
CPCx with one relatively inexpsasive, masy to implement investment. Relative
cast sffactivenmss in terns of least wost per ton 0D eliminated is asouy the
critaria being used to astablish funding prioritiss among sligible ODE phase out
aceivitias, This projest i3 extrezsly cocost effeative. At full capacity
utilization, the procsas eaasumes 260 tons of CPC~12 annually. Fer recent actual
Cre-12 comsumptics ¢f 120 teas/yr. tha cost affectiveness ratio is U$s 13,350
ton/yr, while at full capacisy 1t would be USS 4,120 ton/yr. After preject
implementation, variable production costs will be lowar than before, so there ars
no recurrant incramental costs. As 2 basis for comparison, anit cests for
cantral phillar retrofits can Be as high aa UEF 100,000 per tor P substituted,
azd substitutioo occurs in small ingrements, a typical 860 chillsr having s
rafrigerant charge Of less than 1,000 kg.

i7. Praiect #isks., The scle major riak is the esperational safety issue,
for which adequate safeguards are heing sstablishad, Whils cperatioo uader
expleosion proof cooditions is new tc PMCA, <the process is well establisbed
tachnelogy, and the Vonezuelan refinery and chemical sactor has & long history
of successful operntisn under Aydrasarkon savizenment conditions.

18. Staff Review Arragcements: The following staff are responsible for
the Froject and for the wavisw:

Task Monager: Donald J, Rkstigan, LAIEI
Divisicd Chief: Stephen 7. Ptuingew, LALED
¢l biractor: Armeane M. Choksi, LALDR
nRT Chief: Dannis J. Mahkar

Bank Technical Adivsor: Donald Brown

Sutside Spacialist: Prancisco A, Munoz
{Techpsial Evaluation)

QCHG Reviawer: Mike Jaffs, 10I Belgiunm

5/28/92
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1SRODUCTOS SUJETOS AL ACUEANC BE MONTASAL :
sRESUMEN DE VENTAE EN  Kgs. :
$mERCADD NACIONAL _ :
,u-ﬁx-xnzawwum#===agnwwwaum!$====amaxanum=====g
} . VRRIAL, 3
s FRQDUCTTE  ACUM. 91 RCUM, 90 ACLM 82/%1
- Kgs Kgs (%) 1t
sFLt 764,900 527,157 4%, 10%;
sF12 2,896.098 2.710.008 6,B7%¢
tF/MEICLES 48,520 S2.748 «g, 60%:
tF11% %o, 182 37.514 39, 13%:
1F113 48, 600 21.%80 186, 1%
FLle 7.8%0 4, 400 §4,7T%:
s TUT. NARC. 3.817.571 3.355.408 13, 77%:
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RMERCARDC NACIONAL
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CUSORG Mo @ ANALISIS PCR TIPC DBE MERCARC (Kgs)

TN EY RSN E RRES AR S MR AN B RN RGN UTE T TR RO I T I I T T S R

MERCADG ACUM. 91 ACLM, 30 PROMEDIC PBROMEDIR PRCMEDIC PROMEDIQ
PRODWCTO LT, M ARC.ALY ARD 1930 AAD 1983
R MSEEmA R RGN AN AR R Y N A AT RN N AN I TSN TAN AN RS IS TITER RS RAEAR

RERCSOL

Fii 25, BA0 23.900 1.887 £.240 1.9%2 A 572

Fi2 5&.880 146, 404 €. 2%7 &.RQ% 12,291 2C.513

FMRIC 35.830 43,680 3. Q00 d.818 2.638 b 154

Fi13 36,000 14,700 3. 200 3.qe0C 1.22% 1.920

Fita w0 1.000 17 ] a4 130

TATAL 15¢. 320 22%.688 13.38¢ 13, 380 15,139 32.783

l::&ﬂ..‘::;‘:#&ﬂﬂ32333332’.#“!!===$H333§ e P ESE P 23 TR E LN R S e T e
LIMRLIEIS INDUSTRIAL

Fil 132. 560 [0%. 149 7.868 i1.048 B.782 10.9%8

Fi13 12. 866 2,880 1,600 1.0% 740 1.0%0

TeThL 15 160 334.635 B, 484 2,098 3.%02 13, Ca8

WIS O W T e S - B GRS PN O 22 g T TR B O MO
ESRUMA .

Flil 373, BEQ 227,184 34,788 3L.1%7 18.%27 17,030

Fil-8 135, 830 118,180 ia, 1587 12.973 S, 547 S.740

Fig 77,300 57,180 6. 400 .42 4,763 - 3.880

F22 ¢ o o ¢ 0 0

FREIC 16.00¢C 2.%88 ¢ £33 757 630

TOTAL §lh, 880 411.822 £%5. 889 Ei. 405 34,294 27.830

B N A S R SN AN R e N T N R E A AR L EIRASSARRSLOAR RIS IIARARANATARRS
FRIG INDUSTRISL

Fii 7%.900 32,824 2. 902 . 325 &, 402 4,431

Fiz2 £.7%3.938 2,906,480  24E, 276 229,94% 208.87% 236.622

Fe2 1,671,097 1,385,112 148,512 139.2%@ 1319.43% 136.3%0

Fi13 < ¢ Q ¢ ¢ ~<

Fils 7,208 3,400 1.533 L0 233 hCo

[+ -h 161.93% 73.870 12,880 8. 488 6.1%6 £.940

Fii-8 0 0 0 ¢ 0 ¢

TATAL 4,816,474 4,021.4%  40%, 233 384.673  33%5.088  38+.883

S NGNS T R RS NI M T o S R I IR A g o Ty T N TR S e BT O e I ST S R SO N

TOTAL NAC, S.%3B.414 A.776,873 487,941 461.T3% 393.021 A%, 305
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Annese 1

%age 2 of 4



sanex 1
.
Page 3 wf &

.laa’ﬁﬂﬂtg#,”=‘3=ﬂswwﬂ===ﬂ=zﬂ”!S::“ﬂ‘ﬁﬂlg:ag:”gg:g*‘.‘-‘gggawmﬂﬂﬂﬁﬂﬂﬂﬂs
JUGDAD Ne ZAMALISIE POR  TIPD DE MERCALD  ixgs) - QISIEMSRE 31

:!w:suzuuan:z:#:@nx:z:*—*:.ﬁwx 3 35332+ 8 R B B b g e T b b 1

MEACADQ &0UM, B £LUM,3C PRIMEDID RACMERIG PACREDID FROMERIC
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Fit 203, 600 3s%.1%7¢ 32,833 2%, 300 28.764 15,824
Fi2 443,636 702,686 26.817 36.%70 %a.557 20. 474

Fi2 138, 432 133,300 8.032  11.B3% 14,183 9. 304

Fse2 $.%a81 190.735 Jels] 798 834 87S

TATAL (EX) g25.283% 1.1%3.83t 73,242 T4.803 89,378 77,882
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TOTAL x RRUDUCTOS

Fi113 A&, 600 23,530 4, 800 &, 00 1,868 2.97¢
Fila 7.2%0 4, %00 i =%Q bl 367 S09
Py 1.062, %60 g87g.327 7,340 B3. G2 72.6%4 €5, 183
Fi2 3,239.734 3.412.632  291,28%  27H.311  @84.391 31:.87%
FmE2C. 25, %3¢ =2, T48 3.008 &4, Chi &, 388 £.7%4
Fe2 1.809,515 1.519.062  1S4.844 150,783 125,89 145,674
Fsoe 111.%20 84.6C0 13. 800 8,243 9,060 “5.61%
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PLASTICOS MOLANCA C.A-
CARACAS, VENEZURELA

EXFANDED POLYSTYRENE SHEET FACILITY

PROJECT FOR THE CONVERSION OF CFC-12
70 EYDRCCARBCNS AS THE BLOWING AGENT

TECHNICAL, SAFETY AND COST aSSESSMENT REPORT

PREPARED BY: F. A&, MUNQZ
MaAY 25, 1992
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= INTRODULTION

]

This report covers a technicsal, safaty and coZi veview and
aageasment of & proajest for the conversicn of en existing
Expanded Polystyrene Sheet (EPS) Facility to use Hydrocarbons
{Butane, Iac~Butane) as the Blowing sgent, totally replecing the
uae of CFL~-12 (Freon 12), The project, ig for Plasticcs Molance

C.A4., Carscas, Venezuala at their Yalencia facility. This
project ix the firat of {ca xind in Vangaruela,

The proces2s deaign, engineering and detall deasign of the
project ig vizrtually cosmplete. The design work was performed by
Medulor, C.4., 8 competentz, full service engineering firm located
in Caracas. The design i3 based on Sekiguli Plastiecs’ Ltd (Japan)
proven technolegy using hydrocarbons as e blowing agent, with
nore than 29 years expsrience. The ¢onverzizn to hydrosgcarbons ss
the blewing agent requires extenaive chenges Ln productien
procedures and practices due Lo the explcosive preperiles of the
hydracarbens usad., Due %o Plasticoa NMelanca“s lack of operating
expericnce with Butane, the dotailed tyanafar of Sekizni’s
technology becane & criticsl fagusr o the zuccess and sdafety of
the projsst. The transfer cof technical informetiaen incladed =&
pleant vigit of Jekisul’s piant in Japen oy Plasticas Meolauca’s
technical personnel: a deteil review by Sekisul of the plant
design drawings and deocuments prspared by Modulsr C. A, with
resulting comments and recommendaticns; & visit of Plasaticos
Molanca’s Plant in Valencia by Sekisui’s technical perssnnel and
£sce to fece techniecal diacuzeicna betwesn Plasticos Malanca’a.
Moedulor’as end Sskisul’z perascnnel; a secend review by Sawigul cof
Hoduler’s design drawlings rsvissd to inczrporste the agrssd upen
enanges &t the adove mneeting. The comments and reconpendatleons
ef the second review in the form ¢f marked-up drawings have nol
been received by Plastizcs Molanca sz ¢f the date of This report:;

however, a reperi has baen reuzelved ¢overing the mcsbt important
peinta.

Pearacnnal from Plasticos HMalanes will be trainad by Sekiaul

i Jepen. Sekisui will provide experienced personnel 5 essist
Plasticus Molancs i1 thw efart-up of the plent.

b
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=1 SUMMARY & CONCLUSIONS

Bazed on the extensiva and in-depth technicel, aafety and
coat review and aasessnent perforned, it was cencluded thab!

A Sekiasui‘s proven hydrosarbon tochnelcegy and experiense
has besen successiully incorperated into the design of
the plant.

B. The Venezuelan csdas and etandards which are similar to
thoaw of the U.5,A. hava baen acdheres to.

< The satinated coat of the plant adjusted as recomnménded
in Sectieon IV reprasenta reality.

It is tharefore, recomaended +hat 4Lra World Bank grant
Plasticoa Molenca €, A, the nazesgary Montrea! Proetzasl Funds to
cz=nvert their Valeneia plant from CFC-12 <{(Frecn 12> to

hydromarkena  (butane, las-sutanms) asr the Elovwing agent,
contingent o¢n the inplementatiosn by Plasticoss MNolenca of the
recomnendations listed In Sectien IV. Flastigos Malanea C. A,

has indicated that they sacaept. angd will an.ie by Lthe
recomnendations.
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