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UNIDO PROJECT NUMBERMP/EGY/95/038 
CONTRACT NO. 95/059 

PHASING-OUT ODS AT THE REFRIGERATOR PLANT OF HELWAN 
COMP ANY, CAIRO, EGYPT 

FINAL REPORT 

Report covering all activities as per steps 11through12 

of 

Terms of Reference 

including the safety statement of the equipment made by TUV Germany 



INTRODUCTION 

This final report include the following documents: 

• "CERTIFICATE OF ACCEPTANCE" signed up by the representative of HELWAN COMPANY 
FOR METALLIC APPLAINCE and Perros People after starting up the mass production of 
refrigerators made from 30111 September to 3rd October 1999. 

• Here attached is also the safety statement of the equipment made by TUV Germany. 

PERROS INDUSTRIALE S.p.A. 

-;;-~_J_ ______ _ 

Project Engineer 
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CERTIFICATE OFF FINAL ACCEPTANCE TEST 

Customer 

Consigne 

SUPPLY 

Contract 

Perras reference 

: UNIDO 
P.O. BOX300 
A-1400 WIEN 
AUSTRIA 

: BELA WAN CO. FOR :METALLIC APPLIA.i'TCE 
Factory 360 
360 El Harby 

Helwan Hamamat - Omar Ebn Addel Aziz Str . 
P.O. BOX 11722 
CAIRO 

: HIGH PRESSURE foaming machine and 
equipment for the use of Cyclopentane 

: UNIDO n 96/032 

: 111 

From 30/9/1998 to 3/10/1998 C/O HELWAN CO. FORNIETALLIC 
APPLIANCE , our tecnicians 11R. Gianfrancesco and N1r Bianchi have 
finished the commissioning and havf ffected the final test of 
the following Plants : 

1- Ecod 2-50 DS-P 

2- Cyclopentane storage 
3- Polyol storage 
4- Safty sistems 

Starting from 3/10/1998 the plants have successfully started to produce Wf'~fk c,n-p,y,i-e."t, 
"'ORaw materials that were in the factory. 



During the assembly and the final start -up of the plants the 
necessary training for operator~maintenance people was done 

by PERROS specialist . 
Perros confirms its availability for supporting HEL WAN CO.FOR 

lv!ETALLIC APPLIANCE to solve the pending problems mentioned on 

the attached minutes of commissioning (see additional notes/remarks below) 

And to solve all problems will occure in the plants in the fut$re 
according to HEL ~AN requirements and perros /unido contract . 

PERROS INDUSTRIALE SPA HELWAN CO. FOR METALLIC APPLIANCE 
................ ,. •• ,..,.,.,..,,.,..,., ... ,. • .,., • .,.,.,.,.,..,...,.,.,,.,..,.,.,.,.,.,., ...................... u••••U•.,• ..............•..•••....•..••...••............ 
•••••"••••••••U•••"""•••••••••••••••••••4•••••••••••••••U••••••••••••••~•••••u 
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1- perros{yill send the valve of the firing bottle 
2- perros wln send an offer for the recommended spare parts for 3 years 
31* E-,WAN shall declare the antestatic paint wich a1ready 
shipped b:y perros and Helwan will paint the floor of the plants ,,!~ 
.~Cic:.~~ ~ µ~c.-\l'a~~ Fl'c.~ {kV-Y'o>. 

4- maintenaince and operators people know how function 
of saftey system. 

··:- ··:·~ ·-'-•"•'<""'·•, .·-~ .. -·-
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ERROS INDUSTRIALE spa 
J081 Abbiategrasso (MILANO) ITALY 
trada oar Cassinetta, 6 ' 

PERROS ENGINEERING srl 
20081Abbiategrasso1MILANO) ITALY 
Straaa per Cassinetta. 6 

!MAB srl 
20081 Abbiategrasso (MILANO) ITALY 
Zona lndustriale Mendos10 
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TiN Anlagelr->X!ll U~nilc GmoH · 2enzslral& 17 • 0-8SC79 Ulm 
Un1eme1YT1e~ n:.v SUddeu:schlar.i: 

PERROS INOUSTRIALE SPA··· 
Mr. Brianzo11i 
Technical Manager 
Strada per Cassinetta, 6 

I - 20081 Ab~iategrasso (Milano) 

Unsere Ze~oo 

AW!ka 
Richardt 

Dear Mr. Brianzoni, 

iel.-Ourc::-.va.'11 

0731/4915-208 

······--- ---... ····--~..._ ........ _ ................ -

Fax-Cun:l!W21t 
0731/4915-220 

according to your reques~ l enjoy to confirm following: 

1. Background 

TDV-SOddeutschland 
Branch Ulm 
(following referred as TOV) 

Niedel1assung Ulm 

Set1zstraBe 17 
8..o079 Ulm 

· ·· Telefoo-(07· 31) 4915-2 08------------~- ..... 
T elefux (07 31) 4915-2 60 

Seile 1von5 

D<it:.'11 

26. Cktcber 1998 

has gained experience with safety engineering and certification fer refrigerator and foam indus

tries in many countries of the world. In. conjunction with the progressive change-over to com

bustible blowing agents (Pentane. · Pentane-Butane-blend) the experts of the Ulm branch of 

TOV have used existing standards ai:id developed together with experts of the PU field from 

engineering companies, plant producers, refrigerator producer and international organisation a 

safety strategy. 

One 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 evaiuations by the TOV experts are based on lntemational. European, German and 

~articular national stancards. The experience gathered with plam inspections and through 

~va1uation cf soiutians ~ased en measurements and the investi<;ation of accidents since the 

start oi 9iam conversion in 1992. 

A speciai safety strategy ·.vas developed fer fire and expicsions r:azarcis. 

-:JJ ANlAGEi"° UNO UMWEl..11"EQINIK GMBH 
UnlemllillllellSQI~ n)V~ 

·:;escnaffsfllltr?r. Cipi.-lng. M"ldlaal Ha.· Ciai../nc;. l'eilr SdlU!Bt • ik Lti:ll Nagel. 
Sil:Z: tKD:lm· ~Mata.al1RBS&&, 
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2. Safety evaluation 

Safety evaluations by the TO\/ experts basically-cover th€dcillowing tasks:·-·--···-·-------·-----~----------·-

• Coordinate of the safety strategy with fire and explosion protection measures 

• Review the feasibility of the proposed safety strategy 

• Inspect existing buildings and technical faciiities and components 

• Functional testing of safety-related equipment at the plants 

• Measurements at plant components under !ire and explosion protection aspects 

• Evaluate existing organisational procedures/requirements 

• Review relevant parts of the documentation 

• _ Define the :.>tate of the art of safety engineering by a comparison with plants used for 

similar purposes 

• Per example fcllowir.g components of the safety system must be suitable, a~ording to 

the ruies and in gocc relaticn to each other. 

- Unioading station (plant specific) with filling pumps etc 

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

- Grounding system 

- Wetpart (Ccmpcr.ents of Perras: Ecomix, Ecodosing, Ecokit), flexible pipes, Mixing 

head (often plant specific) 

- Drypart (Fixtures, Moulds, Heating system conveyer belts, needs always special solu

tions) 

- Building (fire prcof walls, resistance of floor, Electrostatic, Lightning system. emer

gency exits, emergency Hght) 

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

in case of failures in different levels) 

Gas alarm system (depend often on the factory) 

- Ventilation system (depend en the particular situation) 

- Electrical cata :::recessing equipment (depend on particular situation) 

- :nertisation ',C:eser.d er. !he cesign cf ".xtures and moulds) 

- =ientane err.er~8!1C/ burtcn (:ccaticn C:epend on the particuiar situation) 

;\;\AVV\RICHARDn98 _0AT:N\PERROS\8F2_ 8RIANZCNl.OOC 
26. Cktccer i 998 
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- Sack up Generator depenc on ~he safety system at all (Ventilation, availability of Bat

teries for safety relevant systems) 
-· .. 

Marl<ing of components 

- Remote panel 

- Documentation 

Measurements and protoccJs 

- Safe~ related crganisatior. 

--- ~- -- ··~·----·--· ·---------------~---.... --·--·~ 

3. Exemplary documents used as a basis for plant evaluation 

Technical reguiarions: 

- - - --·------- --· ·~"··-----·-····--····· ·-

Tnese plant evaiuaticn is based en international, European and national regulations - in that 

order ~ .as far as these are avaiic:b!e and ao~!icabfe. 

These include the following esse:itiai regl!lations: 

- permits and requirements of ~ublic authcrities 

- international standards (ISO, lEC; 

- Ordinance Regulation Facm~:as for Stcr:ng, Racking and Transporting Combustible 

Liquids - Germany: VbF 

- Decree over elec:rical compcnents in explosion proof areas. (ln Germany E!exV) 

- Pressure Vessel Decree (Germany OruckbehV) 

- Law about the environment (Germany lr.1missionsschutzgesetz:-BlmSchG)- ·· --- ---

-_Law fur prot~ction against water-polution (Germany:Wasserhaushaltsgesetz WHG 

- E!ectrotechnic regulations: intematicnai: !EC I European: EN I National: DIN VDE e.g. 

IEC 60073, fEC -+39-1/A2, !EC 204-1, !EC 1310-2, EN 50054, EN 50013, EN 50020, 

EN 50081, EN 60529, pr. EN 1050, DIN VOE 0165, EN 349, El"J 418, EN 294 

- Fundamemal safety aspec~s to be considered for measurement and control equipment 

Germany DIN-V 19250 

- Safety requirerr.ents 7cr at.:tc:nated ma:iufactaring systems: Germany VD! 2854 

- oersonal ;::rorec:icn reguia:.:r.s .' ac:::cents prevention -European: EN .. !::C / 

Germany UVV; Z:-1 

-=.g. './BG ~.'-/BG 5, 'JSG Ci.::-: 1/2.CO. ZH 1/255 .. Z!-i 1/8; Z!..f 1/10 

:<::\AW\RICHARDT\98 _CA TEN\PERRCS\EF2_3R!ANZCNl.DOC 
26. Cktober 1998 
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- Technical regulations for combustible liqu[ds and for gases: Germany TRbF I TRG . --
e.g. -PRbF 100, 11 O I TRG 280 · · -·· · ·- .. . ....... -------·-----------·-·· __________ ..... __ ....... 

- Ex-pr·:::iof I spark-proof for ventilators: Germany VOMA-24169 part 1 

- Homologatian of technical plant and equipment - European: conformity certificates (e.g. 

PTS , Cesi, Daml<o) 

- EN 378, Refrigerating systems and heat pumps, safety and environmental requirements 

- pr EN 1612-2 Reaction molding machines 

- EG mact1ine directive (89/392 ! ESG, revised edition 91/368 I EEC) 

- CEI /' IEG 335-2-24, Safeti1 of household and similar electrical appliances 

- IEC 79-10/EN 60079-10 I VOE 0165Part101: Electrical apparatus for explosive gas at-

mospheres - cl2ssificaticn of hazardous areas 

!EC 79-XX in general 

4. Investigation of Perras components 

TOV:has inspec~ed in the past some refrigerator piants installed by Perras. 

In the meantime the components like 

- Storags tank 

- Ecn-mix 

- Ec~klt 

- Eco-Dosing 

has oeen revised by Perras. The last revision of these components has been checked 

end ·of September 1998. 

If Perras produce the above me'ntioned new components in the same way they will meet 

the TOV requirements. 

The1safety of a PU plant at all can only be judged after all components are valuated and 

the construction and safety re!evant functions between all parts is according to the rules 

and 1the particuiar safety strategy. 

K:\AW\RIC:-JARDT1.98 _ 2AT=N\PERROS\8F2_3RIANZONLDOC 
.ZS. Ckiober 1998 
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5. Coqc!usion 

Each refrigerator factory which used Pentane as blowing agent needs a safety concept 

-~hi~h i~cludes the parts mentioned fri cha-j:iter·2.------ ------ ------- --- --- ' -- ---- - -- -- -------- ---------- - ----- -

Some of the parts can be standardised but a lot of installations and regulations are_ very 

particular for each factory. 

After we worked together with Perros we are able to state that the in chapter 4 mentioned 

parts of Perras can be included in a safety concept of a PU plant at all. 

The parts like Ecokit. Ecodosing and Exomix in the last version met our safety require

ments. The investigated Perras eql!ipment 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 blowing agent 

TOV Suddeutschland 

Branch Ulm 

The expert 

:-<:'.AW\RICr.IARDn98_0ATEN\PERROS\8F2_8RJANZONl.DOC 
2.6. Cktober 1998 




