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UNIDO PROJECT NUMBER MP/IRA/96/041 
CONTRACT NO. 96/115 

PHASING-OUT ODS AT THE REFRIGERATOR PLANT OF 
LORESTAN'REFRIGERATOR MANUFACTURING Co., 

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 



INTRODUCTION 

This final report include the following document: 

• "CERTIFICATE OF ACCEPTANCE" signed up by the representative of LORESTAN 
REFRIGERATION MANUFACTURING INDUSTRIES and Perros People after starting up the 
mass production of refrigerators made from 7th April to 9th May 1999. 

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

PERROS INDUSTRIALE S.p.A. 

~~-: _________________ _ 

7:;;;;-/-
Project Engineer 
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CERTIFICATE OF FINAL ACCEPTANCE TEST 

Customer 

Consignee 

Supply 

Contract 

Perras reference 

: UNIDO 
P.O. Box 300 
A-1-WO Wien 
Austria 

: LORESTA.N REFRIGERATOR MANUFACTURING INDUSTRIES 
N° 12 Azady Alley 
Parsa St.,Motahari Ave. 
Tehran 15447 - IR-\.N 

: High pressure foaming machine and equipment for the use of Cyc!opentane 

: UNIDO n° 96/115/NlL 

: L33 

01./.ot-/ 00 ooj'--..,c:/' 00 I L REST From ..... . : ...... ~: .. .LL.. ..... to ... .;.i . . 1....:...,.. • •• J .. J ............ co 0 A1'1" REFRIGERATOR 
1V1AJ.'l"UFACTURING INDUSTRIES , our technicians Mr. Casadei and Mr Romanini have 
finished the commissioning and have effected the final test of the following plants: 

1. Ecodosing 2-50 DS-P 
2. Ecomix 20P-100 
3. Cyclopentane storage 
4. Polyol storage 
5. Safety sistems 

Starting from .03jo.sj.q9..... the plants have successfully started to produce with the 
components and raw materials that were in the factory. 

During the assembly and the final start-up of the plants, the necessary training for operators, 
maintenance people and satefy team was done by Perras specialist. 
Perras confirms its availability for supporting LO REST Ai'l' REFRIGERATOR 
MAl"'lUF ACTURING INDUSTRIES to solve the pending problems mentioned on the attached 
minutes of commissioning (see additional notes/remarks below). 

LORESTAN REFR. M.Ai'\f1.JF. INDUSTRIES 

,,- DQ 
..--:::::::::::=:::=::"'-=---ii--_~ Date .. D.. .O.:> . .. ':'!.. f · · · · · · ·· · · · · 

Notes/remarks 

............................................................................... ~~ ... 
:~,.,,.:;,,... 
'.,_,, ___ ... ~-



26/10 '98 17:06 '5'0049 731 4915 260 TUEY AW ULlf 
f4!002 

1UV 
ANLAGEH UND UMWEJ.T 

TUV Anlaqell- cm Um.teitt=iuk GmcH · ~enzs:rale 17 • D..a&..':79 Ulm 
UnldfTl<lrtnellSQ'WP8 TlN SOddeu:schlar~ 

PERROS INOUSTR!ALE SPA 
Mr. Srianzoni 
Technical Manager 
Strada per Cassinetta, 6 

I - 20081 Ab~iategrasso (Milano) 

Unsere Zei<::'.oo 

AW/ka 
Richardt 

i el.-Ourc::-.ro.il 
073~/4915-ZOS 

K;\,W<\RIC:....<RDT .S8_DA iEN\PE.::J<:CS\SF2_3RW!ZCNLCCC 

Dear Mr. Brianzoni, 

according to your request I enjoy to confirm following: 

1. Background 

TOV-SOddeutsch!and 
Branch Ulm 
(foilowing referred as TUV) 

Fax-O!n:nwarl 

0731i4915-Ze0 

Niederlassung Ulm 

SenzstraBe 17 
89079Ulm 

T e!efm (07 31) 49 15-2 C8 
Telefax {07 31) 4915-2 60 

Seile 1 vcr. 5 

Oati::n 

2.6. 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-8utane-blend) the experts of the Ulm branch of 

TOV have used existing standards ar: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. 

,~II safety sva!uations by the TOV experts are based on lntematicnal, European, German and 

'.)articular national s•ancards. The experience gathered with plant inspectjons and through 

-=va1uaiicn ct soiutions cased en measurements and the invesrifation of accldems since the 

start of ctam conversion in 1992. 

; soeciai safety strategy -.vas aeve!oceo fer fire and expicsions r.az.ards. 

"'JI AN!AGE.'1- UllIJ Ul.M'E!.. TTECHNIK G/.IBH 
•Jnllilrllllllllell"JI~ ruvsa~ 

3e5Cl!ans1Qhnr. Ci!ll..;"'!. l.licttaul Harn • Cilt.-lncJ, ~ ScluBt • Cr. Lb:ll NaQrrl• 
Sil:I:: /Nlnclm • A/l1t!ljenCllt MOrmin tlR8 968$• 
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2. Safety evaluatlon 

Safety evaluations by the TOV experts basically cover the following tasks: 

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

• Review the feasibility of the proposed safety strategy 

• Inspect existing t::uilcings and technical fac:Hties and components 

• Functional testing of sarety-relared equipment at the plants 

• Measurements at plant corr.ponents under :ire and explosion protection aspects 

• Evaluate existing on;anisational procedures/requirements 

• Review relevant ;Jar'.s of the doc!.Jmentation 

• Define the ::;tate of the art of safety engineering by a compariscn with plants used for 

similar purposes 

• Per exarr.ple fci!owir.g compcnents of the safety system must be suitable, a~ording to 

the ruies and in gocc relaticn to each other. 

- Unicading station (plant specific) with filling pumps etc 

Storage area (plant specific) 1.vith tank and equipment for different solutions 

- G:oundlng system 

Wetpart (C.::mpc~ents cf Per:-os: Ecamix, Ecodos1ng, Ecokit), flexible pipes, Mixing 

head (often plan: specific) 

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

tions) 

- Building (fire prccf walls. resi~tance of floor, E!ectrostatic, Ughtning system, emer

gency exits, ernergenc:1 light) 

Safety panei (;ive signals and produce reactions together with parts of the equipment 

in case of faiiures in different levels) 

Gas alarm sys«::m (depend often on the factory) 

- Ventilation system (depend er. the particular situation) 

- Elec!ricai cata :::-ccessmg equipment (depend on particular situation) 

- :nertlsatiar ·,ce::~:.d er. 'he '.::esign cf ~~xtures and moulds) 

- =entane err:e:·;8'1C'J CUCTCr: 1.:ccaticn c:epenci On the particuiar Situation) 

.<.:.'A W\RICHARO'T\98 _ 0A T=::'J\PSRROS\BF2_ 3RrANZCNI .DOC 
ZB. Oktooer i 998 
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- Bacl< up Generator depenc! ;}n :he safety system at all (Ventilation, availability of Bat-

teries for safety relevant sys:err.s) 

- Marking of components 

- Remote panel 

- Documentation 

Measurements and protoc:ls 

- Safety related crganisatior 

3. Exemplary documents used as a basis for plant evaiuation 

Teci1nical regulaEior.s: 

Tnese plant evaiuaticn is basec :n ir.ternational. European and national regulations - in that 

order - .:is far as these are avaiic:b!e and ao:::Hcable. 

These include the fcilowing esse!1tiai regl!!ations: 

- permits and requirements of ;;ub!ic authcrities 

- international star.cards (fSC, IEC) 

Ordinance Reguiarion Facili::ss for Stcr:ng, Racking and Transporting Combustible 

Uquids - Germany: VbF 

- Decree over e!ec:rical comr:cr.ems in explosion proof areas. (In Germany ElexV) 

- Pressure Vessel :Jecree (Germany On.;ckbehV) 

- Law about the environment ·'.Garmany lmrnissionsschutzgesetz: BlmSchG) 

- _Law for protecticn against water-poluticn (Germany:Wasserhaushaltsgesetz WHG 

- E!ecirotechnic regulations: :r.tematicnai: JEC I European: EN I National: DIN VOE e.g. 

IEC 60073, /EC 439-1/A2. !EC 204-1, lEC 1310-2, EN 50054, EN 50013, EN 50020, 

EN 50081, EN c0529, pr. EN ~G50, DIN VOE 0165, EN 349, E:'J 418, EN 294 

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

Germany CIN-'J 19250 

- Safety req:Jire:.:enrs ~er ac:c:natea manufactorfng systems: Germany VD! 2854 

- oersonal ;::rmec:icn reg~1a:.::r.s . ac::cems prevention -Eurccean: EN .. =:c / 
C~ermany UVV. ::-i 

.;.g. \/BG~. '/3G 51 \/BG :i~ ::-: './2GC. ZH 1/255. ZH 1/8; ZH 1/10 

:-<:\AW\RICHARDT\98_:Al=N\PE~RCS»SF2_'3R!AN2:CNl.COC 
26. C:ctober 1998 
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- Technical regularions for combustible liquids and for gases: Gennany TRbF I T~G 

e.g. T'RbF 100, 11 O I TRG 280 

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

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

PTB, Cesi, Damko) 

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

- pr EN 1612-2 Reaction molding machines 

- EG ITTac.'line directive (89/392 I ESG, revised edition 91/368 I EEC) 

- CEl I IEG 335-2-24, Safety cf household and similar electrical appliances 

- IEC 79-10/EN 60079-10 I VOE 0165 Part 101: Electrical apparatus for explosive gas at-

mospher2s - c!2ssificaticn of hazardous areas 

- !EC 79-XX in general 

4. Investigation cf Perras components 

TOV has :nspec:ed in the pas< some refrigerator plants installed by Perras. 

In the meantime the components like 

- Storags tank 

- EC8-mix 

- Eco-kit 

- Eco-Dosing 

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

end of September 1998. 
-
ff Perras prqduce the above mentioned 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 ail parts is according to the rules 

and•the particuiar safety strategy. 

K:\A V\/\RIC:-!ARDT'98 _ JA T=:N\PERROS\8F2_5RIANZCNl.COC 
26. Cktober 1998 
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5. Col)C!usion 

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

which includes the parts mentioned in chapter 2. 

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

partiC'Jlar for each factory. .... 

After Ne worked together with Perras 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 iil<e Ecokit. Ecodosing and Exomix in the last version met our safety require

ments. The investigated Perras 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 blowing agent. 

TOV Suddeutschlar.d 

Branch Ulm 

The expert 

:-<;\AVY'\RfCHAROT\98_DA i'EN\PERROS\BF2_3RIANZONl.OOC 
Z6. Cktober 1998 




