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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org
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UNIDO PROJECT NUMBER MP/IRA/96/041
CONTRACT NO. 96/093

PHASING-OUT ODS AT THE REFRIGERATOR PLANT OF
GADOOK INDUSTRIES COMPANY, TEHRAN, IRAN

FINAL REPORT

Report covering all activities as per steps 11 through 13
of
Terms of Reference

including the safety statement of the equipment made by TUV Germany
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INTRODUCTION

This final report include the following document:

e “CERTIFICATE OF ACCEPTANCE” signed up by the representative of GADOOK INDUSTRIES
COMPANY and Perros People after starting up the mass production of refrigerators made from 1%
to 5" March 1999.

e Here attached 1s also the safety statement of the equipment made by TUV Germany.
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CERTIFICATE OF FINAL ACCEPTANCE TEST

Customer : UNIDO
P.O. Box 300
A-1400 Wien
Austria
Consignee : GADOOK INDUSTRIES CO.
Tehran 11477
IRAN
Supply . High pressure foaming machine and equipment for the use of Cyclopentane
Contract : UNIDO n° 96/115/ML
Perros reference : L34

From .2£.03.99..t0 . 08.03..99.. c/o GADOOK INDUSTRIES CO., our technicians
Mr. Gianfrancesco and Mr Modica have finished the commissioning and have effected the final test

of the following plants:

1. Ecodosing 2-50 DS-P
. Ecomix 20P-100

. Cyclopentane storage
. Polyol storage

5. Safety sistems

Starting from O4..03.99. the plants have successfully started to produce with the
components and raw materials that were in the factory.
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During the assembly and the final start-up of the plants, the necessary training for operators,

maintenance people and satefy team was done by Perros specialist.
Perros confirms its availability for supporting GADOOK INDUSTRIES CO. to solve the pending

problems mentioned on the attached minutes of commissioning (see additional notes/remarks

below).

PERROS INDUSTRIALE SPA GADOOK INDUSTRIES CO.
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Dear Mr. Brianzoni,

according to your reques: | enjoy to confirm following:
1. Background

TUV-Siiddeutschland
Branch Ulm i
(following referred as TUV)

has gained experience with safety engineering and certification fcr refrigerator and foam indus-

tries in many couniries of the world. In.conjunction with the progressive change-over o com-

bustible blowing agents (Pentane, Pentane-Butane-blend) the experts of the Ulmbranchof .. ... .. _ .
TUV have used existing standards aad develcped together with experts of the PU field from
engineering companies, plant producers, refrigerator producer and intemational crganisation a

safety strategy.

Cne part of the safety strategy is a safety evaluation of components of the PU plants and of ail

safety related parts of the plant.

All safety avaiuations by the TUV experts are based on Internaticnal, European, German and
~artcular national stancards. The experience gathered with plant inspections and through
svalugtion cf soiutions cased cn measurements and the investgzaton of accidents since the
start of ciant conversica in 1992 )

A speciaf safety strategy was aevelored or fire and expicsions razardas.
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2. Safety evaluation

Sa

fety evaluations by the TUV experts basically cover the following tasks:

Coaorcinate of the safety strategy with fire and explosicn protection measures
Review the feasibility of the propcsed safety strategy

Inspect existing tuildings and technical facilities and ccmponents

Functional testing of safety-refated equipment at the plants

Measurements at plant components under fire and explosion protection aspecis
Evaluate existing organisational proceduresi/requirements

Review relevant par's of the documentation

Define the state of the art of safety engineering by a compariscn with plants usad for
sirmilar purposes

Pzr example fcilowing compenents of the safety system must be suitable, accerding to
the ruies and in gocc relaticn to each other:

~ Uniocading staticn {plant speciiic} with filling pumps etc

- Storage area {plant specific) with tank and equipment for different solutions

- Grounding system

- Wetpart (Compcnents cf Perres: Ecomix, Ecodosing, Ecokit), flexible pipes, Mixing

head (often plant specific)

—~ Drypart (Fixtures, Mouids, Heating system conveyer belts, needs always special salu-

tions)
— Building (fire precf walls, resistance of fleor, Electrostatic, Lightning system, emer-

gency exits, emergency light)

~ Safety panei (give signals and produce reactions together with parts of the equipment

in case of faiiures in different levels)
~ Cas alarm sysiem (depend often con the factory)
~ Ventilation system (decend cn the particular situation)
- Electical cata crecessing equipment {depend on particular situation)
- nertisation -czcsnd on the cesign of fxtures and moulids)

- Penane emergency cutcn (ccalicn cepend on the particuiar situation)

,C‘AVV\RICHARDT\QB_DATEN‘-FERRGS\EFZ_SRIANZCNI.DOC
286. Cktoger 1998
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- Back up Generator degenc cn the safety system at all (Ventilatjon, availability of Bat-
teries for safety relevant sysiems) o

-~ Mearking of components

- Remate panel

—~ Dccumentation

— Measurements and protoccls

- Safety related crganisatior

3. Exemplary documents used as a basis for plant evaluation

Technical reguiations:
These plant evaiuaticn is basec <n international, European and national regulations - in that

orcer - 3s far as these are avaiizble and apclicable.

These include ihe fcilowing esszntizi regulstions:

i

}

!

permits and reguirements of sublic suthcrities

intemational standards (ISC, [EC}

Ordinance Reguizaiion Facilitzes jor Siering, Racking and Transperting Cambustible
Liquids - Germany: VbF

Cecree aver elecirical compenents in explosion proof areas. (In Germany =lexV)
Pressure Vesse! Decree (Garmany DruckbehV)

Law about the envircnment ;Germany Immissionsschutzgesetz: BImSchG) - ——- -

_Law for protecticn against water-coluticn {Germany:Wasserhaushaitsgesatz WHG

Electrotechnic regulations: internaticnai: [EC / European: EN / National: DIN VDE e.g.
IEC 80073, [EC 438-1/AZ2, IEC 2C4-1, iEC 1310-2, EN 50054, EN 50013, EN £0020,
EN 50081, EN £0529, or. EN 1C20, DIN VDE 0165, EN 348, EN 418, EN 294
Fundamentzl safety aspec:s 0 be considered for measurement and control equipment;
Gemmany CIN-V 19250

Safety requiremsants icr avicmated manufactoring systems: Germany VCI 2884

gersonal profecion recuiaions ¢ 2ccicents prevention -Zurocean: ENLEC/

SZermany UVY . ZH
2.0, /BG 1 Y/8CG 3, VBG 3. IH W/ZCC. ZH 1/2858. ZH 1/8; Z5 1/1Q

KAAWIRICHARDTG8_CAT=MFERRCSIEFZ_ZRIANZCNLCAC
26, Cktoper 1998
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-~ Technical regulations for ccmbustible liquids and for gases:.Germany TRbF/TRG
e.g. TRbF 100, 110/ TRG 280 S

~ Ex-proof / spark-proof for ventilators: Germany VDMA-24169 part 1

- Homologation of technical pfant and equipment - European:; conformity certificates (e.g.
PTB, Cesi, Damka) N

— EN 378, Refrigerating systems and heat pumps, safety and environmental requireméﬁts

—~ pr EN 1612-2 Reaction malding machines

— EG machine directive (89/392 / ESG, revised edition 31/368 / EEC)

— CEI/IEG 335-2-24, Safety cf household and similar electrical appliances ,

- IEC 79-10/EN €CC79-10 / VDE 0165 Part 101: Electrical apparatus for explasive gas at-
mospheras - classificaticn of hazardous areas

- [EC 79-XX in general

4, Investigation cf Perros components
TUV:has inspeciaed in the past some refrigerator plants instailed by Perras.
In the meantime the compenents like
- Storage tank
- Eco-mix
- Eco-xit
- Eco-Dosing
has seen revised by Perros. The last revision of these components;;é' -t‘:.éeh éheckéd
end of Septemkber 1298,
If Perros oroduce the above mentioned new campenents in the same way they will meet
the TUV requiremants.
The!safety of a PU plant at all can anly be judged after all components are valuated and
the construction and safety relevant functions between all parts is accerding to the rules

andthe particular safety sirategy.

KAAWRICHARDTI98_ZATEMPERROS\BF2_SRIANZCNIEOC
28. Ckinber 1998
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Conclusion
Each refrigerator factory which used Pentane as blowing agent nesds a safety concept

which includes the parts menticned in chapter 2.

Some of the parts can be standardised but a lot of installations and regufations are very

~

particular for each factory.

After we warked together with Perros we are able to state that the in chapter 4 mentioned
parts of Perros can be included in a safety concept of a PU plant at all.

The parts iike Ecokit, Ecadesing and Exomix in the last version met our safety require-
ments. The investigated Perros equipment together with a safe design, instailation and
organisation of the whole safety system are able to convert a refrigerator factory to a safe

factory which can use Pentane as biowing agent.

TUV Siddeutschiand
Branch Ulm
The expert
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PERRQS INDUSTRIALE s.p.a.
20081 Abbiategrasso (Mi) Italy
Strada per Cassinetta, 6
tel, +39.029421121 / 029420622
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web site: hitp://www.perros.it




