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ASSESSMENT TRIP REPORT 

INTRODUCTION 

DaCIa IS the larger of the two car manufacturers In Romarua producIng 90,000 uruts/year 
The plant IS presently operatIng at 50% capacIty and produces 52% of the car 
components Sales are splIt WIth 65% gOIng mto the domestIc market and the balance 
exported The company IS presently 55% state-owned and has 27,500 employees 

DaCIa's representatIves attended the JOInt WECIPPC waste mIrumIZatlOn workshop held In 
Bucharest on February 28 and 29, 1996 At that tIme, they expressed a strong mterest In 
developmg a Waste MIrumIZatlOn DemonstratIon Project (WMDP) at theIr plant In 
August, WEC's Mr Thomas McGrath and the PPC DIrector, Mr VladImIr GheorghIeVIci 
met wIth DacIa's management representatIve, Mr Ion CloteI, and It was mutually agreed 
that WECIPPC would proVIde 

• A foundry expert to make an assessment of theIr foundry operatIons WIth 
approXImately 400 workers 

Note ThIs assessment was completed by WEC's Project Consultant, Mr Gary 
Wandtke, and the results summanzed In WEC's Tnp Report, December 10-13, 1996 

• An automobIle manufactunng expert to IdentIfy and develop a WMDP InVOlVIng the 
entIre manufactunng operatIons 

Note ThIs actIVIty IS the subject of thIs tnp report and detaIls the results ofWEC's 
Project Consultant's VISIt to DaCIa 

• ASSIstance In establIshIng a plant-WIde waste mIrumIzatlon program 

Note ThIs WIll be the subject ofa future VISIt to DaCIa's plant 
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EXECUTIVE SUMMARY 

Dacia IS defirutely corrurutted to establIshmg a Waste MirumIzatlon Program and have 
confirmed this by implementmg WEC's proposals/suggestIOns made by WEC's foundry 
expert 10 last December's plant VISit 

Dunng our diScussions with the plant's operatmg personnel, It became apparent that a 
Waste MirumIzatlon DemonstratIOn Project (WMDP) could be identified and developed 10 

anyone of the followmg departments With pollution problems Pamt, Die Makmg, Press 
Plant, Assembly Plant and Machine/ToolIng 

After reVlewmg the vanous departments, WEC recommended that the WMDP be lImIted 
to the Pamt Department because Phase I could be Implemented Immediately and With a 
low equipment mvestment The goal of the WMDP would be to reduce reworkmg costs 
10 two phases as follows 

Phase I Install an automatic temperature control on the atr mlet heater 10 the pamt 
spray booth Estimated EqUIpment Cost - $25,000 

Phase II UttlIze eXlstmg pamt clrculatmg systems to proVIde temperature control of 
pamt Estimated EqUIpment Cost - $50,000 

The cost savmgs would be achieved by a reduction of 25% 10 the reqUIred reworkmg of 
vehicles With rejected pamtwork This would work out to an estImated annual savmgs 
of $44,000 

The maIO reason for Dacia's costly pamt work and pollution problem IS due to the mabilIty 
of the Romaruan steel mIlls to proVIde automobIle qualIty steel plate Therefore, to 
achieve the reqUIred pamt firush necessItates extensive sandmg and/or reworkIng by Dacia, 
mcreasmg both production costs as well as the excessive pollution problem at the Pamt 
Department MentIOned Dacia's steel plate problem With Sidex management who stated 
that they were well aware of the problem but that It Will be corrected when their roller 
moderruzatlon project IS completed early next year A project mvolVlng the new steel 
plate could demonstrate the maXImum monetary and enVIronmental benefits pOSSible for a 
WMDP at Dacia 

In dISCUSSions With the plant operatmg personnel we strongly recommended that no 
women of child beanng age be aSSigned to the pamtmg booths due to the tOXiC fumes and 
the meffectiveness of ordmary face masks 

Dunng our discussions, the pOSSibilIty of establIshing contact between Dacia and the "BIg 
Three" U S car manufacturers to ascertam any pOSSIble mterest 10 a workmg relatIOnshIp 
was explored It was agreed that WEC would make contact With the U S automobIle 
manufacturers on behalf of DaCIa One of the contacted car manufacturers has expressed 
such an mterest and WEC wIll follow up If and when mutual mterest IS generated 
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WASTE MINIMIZATION DEMONSTRATION PROJECT 

Proposed Project 

Phase I 

Phase II 

Reduce reworktng of pamted automobile bodIes reduced by 25% by 
Improvmg process control m two phases 

Install an automobile temperature control on the aIr Inlet heaters m 
the paInt spray booths EstImated cost $25,000 

Install a temperature control on the pamt clrculatmg system lmes 
EstImated Cost $50,000 

At the present time the plant IS reworktng apprmomately 20%, or 18,000 vehtcles per 
year Reducmg thts total by 25% or 4,500 vehtcles per year would contnbute to an 
estimated cost savmgs of9,000 lei per vehtcle On an annual baSIS thts totals 405,000,000 
lei Assummg Phase I to contribute only 113 of the total, or approximately $40,000 
per year 

In additIOn to the monetary savmgs, the WMDP wIll also result In a notIceable reductIOn 
In toXiC paInt emISSIOnS, a safer work enVironment and lower clean-up/maIntenance costs 
at the pamt spray booths 

ACTION REQUIRED 

DaCia to 

• Confirm cost detaIls 
• DetermIne reductIon In pollutIon emIssions 
• Note, If appbcable, other benefits to plant/personnel resultIng from the WMDP 

WECto 

• VISIt DaCIa to develop/confirm all WMDP detaIls 
• ASSist management m estabhshtng a plant-Wide Waste MirumIzatIon Program 
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DACIA'S SUMMARY OF PLANT VISIT, MARCH 10-14, 1997 

WEC/PPC TEAM 

Mr FranCIS j Szyborskl 
Mr VladImir Gheorghlevlcl 
Mr Nicholas Kachman 
Mr Donald G Hamaker 

DACIA TEAM 

• 
Mr Martan DIaconu 
Mrs RIca Catarancluc 
Mr FlorIO Mazllu 
Mr Adnan Manda 
Mr Cnstlan Buzea 
Mr Gheorghe Petrescu 
Mr Ion CAluga.ru 
MISS LUlza Nltu 
Mr Cnstlan Deaconescu 
Mr Ion Aldea 
Mr Valenu Da.nlilla. 
Mr Ion Clotel 
MISS Cnstma Onofre 

Project Manager 
Director PPC 
Project Consultant 
Project Consultant 

Deputy Human Resources Manager 
Head of Pamtmg Technology Dept 
EngIneer 
Deputy Tehmcal Manager 
Chief SDV -DCV DeSIgn Dept 
Head of Auda Dept 
Dept Chief 
ChemIcal Engmeer 
Engmeer 
Director 
Dept Chief 
Head of Work SecurIty Dept 
Envlromental Office ChIef 

As a result of on-sIte VISitS to vanous plant manufacturmg facllttles and 
follow-up diSCUSSIons WIth pertInent operatIng personnel,the folloWIng waste 
minImIZatIon projects were IdentIfied for consIderatlon as a Waste 
Mlmmlzatlon DemonstratIon Project ( WMDP) 

Paint Area 

I Improve process controls 10 spray cabms mvol-ymg 
-pamt temperature control 
-cabm temperature control 

*seasonal 
*dally 
*hourly 

2 Improve steel quahty to automotIve qualtty 
3 Reduce press room/body shop damage to steel panels 
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4 Improve housekeepmg 
5 Improve apphcatlon methods-Improve efficIency of system 

Production Area 

Ole makmg 
-elImmate use of epoxy molds 
-convert dIe cuttIng machIne from mold follower type to computer dIsc 

bram 
2 Press plant 

-mstall mechamcal arms for the plaCIng and removal of parts 
3 Assembly plant 

-mstall a robot In the most wasteful assembly operatIon DaCIa to IdentIfy 
operatIon 

4 Machme Dept 
-IdentIfy new' toohng to reduce waste and energy 

To complete IdentIficatIon of the WMDP It was mutually agreed that DaCIa 
would quantIfy the follOWIng 

·all costs related to project 
·reduce waste 
·energy conserved 
·raw materIals saved 
·safetylhealth Improvement 

For requIred cost Items see Attachment A 

To expedIte the WMDP, DaCIa IS requested to submit the requITed detaIls by 
Apnll s1 ,1997 

Upon receIpt of the requested data and detalls, WEC WIll IdentIfy and 
recommend WMDP to DaCIa for then approval 

For DaCIa For WEC For PPC 

(t:~~~u ,~._anager 
Mr F J SzymborskI 

~{ftZ 
Mr V Gheorghlevlcl 
D"e

62 
Mr Ion Cl0te_~ '~'--f Work securtt~\ er 

Mr Gheorghe Petres 

He~~ept 

AUTOMOBILE DACIA SA 
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• 
Req uested DetaIls 

a) Pamt Area 

Required pamt details 
1996 Pamt Purchases for 90,000 vehtcles 

S uppherlspeci fic Quanttty Volume soltd Annual 
materIal , _ (lJters) % let value· 
Phosphate 
Pnmer 
Base coat 
Clear coat 
PVC sealer 

*average lelfUS S value 

b) Manufactunng Area • IDle makmg 
-select machme to be converted 

2 Press plant 
-select two adJoInmg presses to be equipped Wtth mechamcal dev1ces 

3 Assembly plant 
-select assembly statton/operatton for Installat10n of a robot 

4 Toolmg dept 
-select tooltng operatIon for demonstratIon of high tech toolmg 

AUTOMOBILE DACIA SA • 10 
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RAPORT PRIVIND VIZITA LA S C AUTOMOBILE DACIA SA,10-J4 
MARTIE 1997 

Echlpa World EnVIronmental Center (WEC)/Centrul de Prevemre a 
poluam(CPP) 

Dl FranCIS J Szyborskl 
Dl Vladlmtr Gheorghlevlcl 
Dl Nicholas Kach'man 
DI Donald G Hamaker 

Echlpa S C Automobile DaCIa SA 

Dl Manan DIaconu 
Dna Rica CataranclUc 
Dl Flonn Mazllu 
Dl Adnan Manda 
Dl Cnstlan Buzea 
DI Gheorghe Petrescu 
01 Ion Clllugru-u 
Ora LUlza NI\U 
01 Cnstlan Deaconescu 
Dl Ion Aldea 
01 Valenu Danlllili 
01 Ion Clotel 
Ora Cnsttna Onofre 

Sef de prolect 
DIrector Cpp 
Expert 
Expert 

Director AdJ Orgamzare 
Sef Servlclu Tehnologll Vopsltone 
Ingmer 
Dtrector AdJ Tehmc 
Sef Departament PrOleetare SDV-DCV 
Sef Departament Audit 
Sef Sectle 
Ingmer Chlmlst 
Ingmer 
Director 
Sef Servlclu 
Sef Departament Protect1a MunCH 
Sef Colecttv ProteC\la MedlUlul 

Ca rezultat al vlzltelor la zonele/punctele de lucru dm dlfentele seein de 
productle ale uzmel,precum ~l a dlSCU\u]or purtate eu personalul de eonducere 
~I de exeCU!le reprezentauv,au fost Identlficate urmatoarele proleele de 
mmlmlzare a plerdenlor care pot face oblectul unor proleele 
demonstrattve(Prolect Demonstrauv de Mtnimizare a Plcrdenlor,PDMP) 

Sei:ha Vops,torte 

Imbun1ila.tlrea controlulul procesulul in cabmele de vopslre Imphcind 
- conlrolul temperaturn vopselel 
- controlul temperatuTll in cabma 

*sezomer 
"'zllmc 
"'orar 

2 Imbunata.\uea cahtatll tabiel de otel la mvelul calltatn pentru automobIle 
3 Reducerea defectelor la.plesele de olel in presaJ ~l carosene 

AUTOMOBILE DACIA SA 
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4 Imbun1l.t1l.~lfea ~l mentmerea cur1l.~efilel 
5 Imbun1l.t1l.~uea metodelor de lucru-imbun1l.t1l.tlrea slstemulul de lucru 

SectllJe de productJe 

I Sectla Matnte 
-ehmmarea uUhZ1l.rll modele dm r1l.~ml epoxldlce 
-transformarea ma~mllor de prelucrare dm vanant1i "coplere cu palpator" 

in vananta cu comand1l. numenca cu PC 
2 Sectla PresaJ 

-mstalarea unor brate mecafilce pentru mtroducere ~I scoaterea pleselor 
3 Sectla MontaJ 

-mstalarea unUl robot in zona de pe lIma de montaJ care genereaz1l. cele 
mal multe plerden DaCia va Identlfica operatla respectivll 

4 Sectla Prelucr1l.rl Mecafilce 
-ldenuficarea unor scule nOl pentru reducerea plerdenlor ~I energlel 

Pentru a finahza IdenUficarea prOlectelor demonstrative de mmlmlzare a 
plerdenlor (PDMP),s-a conventt de cornun acord ca S C AutomobIle DacIa SA 
s1i cuantlfice urm1l.toarele 

*toate costunle aferente prOlectelor 
*reducerea de~eunlor 
*economlslrea energlel 
*materll pnme economlslte 
*imbunatatuea mvelulul de protectIehglen1l. a muncn 

Pentru elementele de cost necesare a se vedea Anexa A 

Pentru a se mentme ntmuI de pregatue/apitcare a PDMP ,se SOIIClt1l. ca 
Automobtle DacIa SA sa transmlta detalllle necesare pin1l. la ] Apnhe 1997 

La pnmlrea datelor ~I detallllor convemte, WEC va Identlfica ~I recornanda 
prolecte demonstrative de mlfilmlZare a plerdenlor pentru a fi anahzate ~l 
aprobate de conducerea S C AutomobIle DaCia SA 

Pentru DaCia 

~f1.fI~C~ 
~rganlzare 

Dl~~,,~.:.da 
Dl~:::n~~.:lJ}:r\ AdJ 

Dl Ion Clotel \ ~ r 
Sef Dept protejf1( ( ) Cll 

DI Gheorghe Petresc 

sefD~ 

Pentru WEC 
Dl F J Szymborski 

y~~ 
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Pentru PPC 
01 V Gheorghlevlci 

DlfectO$ 
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Detalll cerute 

a) Sec~la Vopsltone 

Detalu pnvIDd vopseaua 
Cumparan vopsea in 1996 pentru 90 000 vehlcule 

Furmzor/speclficatle Cantltate Contmutul de solId Valoare anuala. 
materIal (htn) % (leI)* 
Strat fosfat 
Vopsea IDtermedlarl1 
(pnmara) 
Baza metalIzata 
Lac 
PVC (etan~are) 

*valoare medle lellUS $ 

b) Sec\llle de productle 

I Matntene 
-selectarea ma~lmlor care vor fi transformate 

2 PresaJ 
-alegerea a 2 prese conjugate pentru a fi echlpate cu echlpamente 

mecamce 

3 Monta] 
-alegerea postulUl/opera~lel de asamblare pentru mstalarea unUl robot 

4 Sectla prelucrm mecaDlce 
-a]egerea operapel pentru demonstrarea une1 tehnologn de prelucrare 
avansata 

AUTOMOBILE DACIA SA 
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I IntroductIon 

A VISIt to the AutomobIle DaCIa S A plant 10 ColIbasI, Romama (near PltestI, north of 
Bucharest) was made the week of March 10 thru 14, 1997 The wnter accompamed 
Mr Frank Szymborski of the World EnvIronment Center 10 New York, as well as 
Mr NIcholas Kachman (retIred AssIstant DIrector, GM EnvIronmental ActIVItIes Staff) 
In addItIon, Mr VladImtr GheorgmeVIc, DIrector, PollutIon PreventIon Center, Romama, 
performed very well as techrucal lIaIson, transporter and mterpreter, throughout the entIre 
week 

My VISIt was ImtIated from an earlIer VISit by Mr Szymborski ofWEC 10 December 1996 
Dunng tms VISIt the personnel of DaCIa requested that someone WIth pamt expenence 
VISIt them as soon as possIble to reVIew the pamtmg operatIons at DacIa As detaIled by 
Mr Szymborski, the purpose of my VISIt was to reVIew the paIntmg operatIons at DaCIa, 
and to Imtiate dialogue WIth the techrucal paIntmg staff to IdentIfy problem areas, or areas 
of opportumty to reduce wastes, mtmmtze costs, Improve qUalIty, or to Improve the 
pamtmg operatIons at DaCIa 10 any manner possible 

The ma.Jonty of my time was spent 10 the company of Mrs RIca CataranclUc, Cmef 
Technology, Pamt She was very knowledgeable of the pamtmg process and matenals 
used at DaCia WIth her help, I was able to meet all the on-the-floor superVISOry 
personnel, and gaIn a good Idea of the technology and quality level of the DaCIa pamtmg 
operatIons I wIll comment on my ImtIalImpreSSIons at a later pomt 10 tms report We 
were able to IdentIfy theIr major concerns and problems, and to cooperatIvely develop a 
waste mtmmtzatlon project 10 the paInt area Tms project IS shown 10 appendIX A 
(Summary of plant VISIt to DaCIa, March 10-14, 1997) The personnel mvolved 10 the 
VISIt and at subsequent meetmgs are also shown 10 tms same document, and therefore WIll 
not be lIsted here 

IT Executive Summary 

The wnter spent the maJonty ofms tIme 10 tounng and discussmg the DaCIa paIntmg 
operatIOns The plant paIntmg personnel were aVaIlable at all tImes and spent much tIme 
WIth the WEC team 10 Identlfymg theIr major problems and concern areas I found all of 
the pamt techrucal personnel very knowledgeable, energetIC, and extremely helpful 

The qUalIty reports reVIewed showed that the repaIr/rerun rate for bodies after pamt was 
approXimately 20 percent, or only about 80% first time qualIty (FTQ) rate The 
diSCUSSion of the causes for reruns led to extenSIve dISCUSSion of the root causes of the 
defects causmg the reruns It was recommended that efforts be focused on mcreasmg the 
FTQ rate, WIth a goal of 95% FTQ 

Such a gaIn would Impact greatly the overall economtc pIcture for DaCIa, With reduced 
costs, decreased matenal usage, reduced emtSSIons, reduced waste products, and 

AUTOMOBILE DACIA SA 
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numerous other factors whIch all relate to the waste mmliruzatIOn projects bemg 
encouraged by WEC 

The focus on root causes Identrfied the followmg specific areas mentmg attention 

• Improvmg process controls 

• Improvmg steel quality from the Steel mIlls 

• Reducmg Body Shop and Press Room damage to body panels 

• Improvmg Housekeepmg (reduce dIrt rejects) 

• Increasmg technology m pamt applIcation methods (htgher transfer efficiency) 

As It IS stated 10 the summary (Appendix A), the above objectives wIll compnse a pamt 
project for consideratIOn as a Waste Mmmuzatlon project to be pursued by DaCia and 
WEC 

The report wIll expand on each of these above subjects With pertment diScussion of each 
to explam the slgruficance of each and the possible steps whtch can be taken to pursue 
those ObjectIves 

Also, references to surular operations 10 the Untted States, and well as recommended 
direction for Improvements, will be made 10 later sectIons of thts report 

Requests from DaCia personnel for further InformatIon on methods of cost trackmg of all 
pamt matenals used, hIgh pressure water blastmg for clearung, and mformatIOn on pamt 
eqUIpment were made, and InformatIon WIll be proVIded at a later date 

ill Waste MlDlmlZatlon Techmgues 

In the Untted States, as well as all other major automobIle mdustnes throughout the 
world, the need to show contmuous and slgruficant Improvements 10 the pamtmg 
operatIOns have been dnven by many faotors Among these factors are 

1 The need to reduce arr and water pollution (meet ever more stnngent 
enVIronmental regulatIOns) 

2 CompetitIve Pressure 
- to be cost competItive 
- to Improve qualIty (fits and firush) 
- to reduce and control matenal costs 
- to reduce waste and disposal costs 
- to reduce operatmg costs 

17 
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The contmuous Improvement programs have been especIally urgent and actIve dunng the 
past 20 years or so These actIVItIes have resulted m revolutIOnary changes m the coatmg 
matenals, pamt applIcatIon technologIes, pollutIOn controls, pollutIOn reductIons and 
waste reductIons, whIle at the same tIme meetmg mcreasmg qualIty and appearance 
expectatIOns 

Whtle the need to focus on all of these factors IS a necessIty m any enVIronment, It IS 
espeCIally accelerated under strong competItIve SItuatIOns In fact, the need for 
contmuous Improvement does become an on-gomg battle for survIval The pamt mdustry 
has been under specIal pressures, smce It IS one of the major aIr and water pollutIon 
sources m mdustry WIthIn the Assembly plant, It IS by far the most sigruficant source of 
effilSSIons 

The ImplementatIOn programs to reduce effilSSIons, lower enVIronmental pollutIOn, 
Improve quahty, advance technology, lower costs, remam competItIve, etc, are all 
mtertwmed 

The successful ImplementatIon has resulted m beautIful, competItIve, world class vehIcles, 
whIch have estabhshed new standards of quahty and appearance for the AutomotIve 
mdustry 

Whtle It has been proven to be a very dIfficult and tIme-consuffilng process, the ultImate 
result of the ImplementatIon of these Improvements has been a very pOSItIve expenence for 
the coatmg mdustry 

The need to utIhze all of the supplIer capabIhty (matenals and eqUIpment) has been 
espeCIally Important The development of lower VOC (volatIle orgamc compounds) 
coatmgs, and completely new matenal technologIes (such as waterborne and powder 
coatmgs) has necesSItated strong "partnershIps" With the coatmg manufacturers 

The need to develop hIgher transfer effiCIenCIes (TE) m the pamt applicatIon processes 
have been espeCIally focused upon by the pamt eqUIpment supphers TheIr sIgmficant 
technologIcal advances have resulted m great reductIOns m matenal usages and waste, and 
resultant reductIons m enVIronmental effilSSIons 

It IS very Important that pamt engmeers know what had transpIred up to now, and 
thoroughly know what the "state of the art" IS m every aspect of the coatmg process 

Many tImes, less than revolutIOnary changes can be utIlIzed to Improve TE, reduce costs, 
and Improve qualIty at ffilmmal costs These are the types of changes whIch must be 
encouraged and dIscussed regularly to mamtam a contmuous Improvement m your 
operatIons 

AUTOMOBILE DACIA SA 
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Many times a new product desIgn, or a new plant mstallatlon offer opporturutles to 
mcorporate the latest technology mto an operatlOn These opporturutles are however 
mfrequent, but must be seIZed whenever they anse Tills reqUIres competent engIneers, 
Wlth knowledge of "State of the Art" coatmg matenals and equIpment and processes 

The pamt proJect, as proposed for DacIa, IS not revolutlOnary, but IS aImed at makIng 
changes willch can actually be made More Importantly, begInrung an organIZed program 
Wlll create awareness of the need for mcreased FTQ, and the need for waste mIrumtzatlOn 
awareness m every part of the operatlOn 

IV Fmdmgs 

With the capable help of the pamt techrucal personnel, the wnter toured the pamt shop of 
the AutomobIle DacIa, near Pitestl Romarua Tills tour and the resultmg report was at the 
request of AutomobIle DaCIa management, to have an expenenced pamt person reVIew 
theIr pamt operatlOns The purpose of the VISit was to develop a cntlque and companson 
of their operatIons Wlth slmIlar operatIons m the Umted States, or elsewhere m the world, 
and most Importantly to develop a project to rud DaCIa m efforts to mtrnmtze waste and 
reduce costs 

The folloWlng statements represent my Irutlal comments after my tour(s) of the pamt shops 
at DacIa The maJonty of the comments will relate to the new pamt shop, smce that was 
where I spent most of the tIme avaIlable Any followmg recommendatlOns and 
conclusIons Wlll essentIally apply to eIther or both pamt shops (new or old) 

Comments 

1 The basIc process through the pamt shop IS very SImIlar to all prunt shops, 
consIstmg of the followmg major steps 

- pretreatment (9 stage zmc phosphate urnt) 
- electrophoretIc pnmer (vertIcal dip) - bake 
- pnmer surfacer spray - bake 
- undercoat deadener and sealer - bake 
- topcoat spray apphcation (Basecoatlclearcoat on metalhcs) 

(monocoats on sohd colors) ~bake 

2 The spray operatlOns were essentIally all manual spray (one exceptIon was the bell 
statIon m the old pamt shop where prImer surfacer was sprayed) 

3 The work force appeared to be hard workIng and attentIve to domg a good Job 

4 The housekeepmg m the prunt shop was only margmal The large amounts of 
sawdust on the floor m the underbody PVC sealer area was alarmtng Numerous 
people dunng the day walk through tills area, and undoubtedly carry dIrt particles 
mto the pruntmg areas The charts for defects causmg reprunts showed dIrt as one 
of the major problems Tills Wlll be addressed later m the recommendatIons 
sectlOn 
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There seemed to be exceSSIve sand10g 10 certam areas, especIally on the baked 
pnmer surfacer It was explamed to me that theIr steel suppher cannot supply 
pamtable quahty steel, and they have no other source ThIs opened a whole new 
area for discussIOn, and wIll be expanded upon 10 the recommendatIons section 
There seemed to be excessive body shop damage also ThIs also wIll be addressed 
later, but It should be a problem DaCia can pursue on theIr own with rrurumum 
expense 

6 There seemed to be excessive personnel workmg 10 the pamt shop, based on the 
productIOn rate (200/day), and thIs seems to be supported when I was told they 
have 380 dIrect labor personnel and 120 10dlrect ThIs IS understandable, for the 
labor rate IS very low, espeCIally when compared to the coatmg matenal costs I 
would not propose reducmg the labor force at thIs tIme, but future consIderation of 
hIgher technology applIcatIOn methods would meVItably lead to lower manpower 
reqUirements 

7 ConcentratIon on mcreasmg FTQ (first tIme qUality), and the concept ofDIRTFT 
(do It nght the first tIme) would reduce the need for extra personnel m many areas 

8 The qualIty of the firushed product appeared margmal to me, possIbly due to the 
baSIC margmal steel quality, and exceSSIve sandmg of the pnmer The gloss and 
DOl (distinctness of Image) should be bnghter and more pleasmg to the eye, 10 
order to be consIdered world class Perhaps Improvements m the steel qualIty, as 
well as Improved process controls, to be discussed later, wIll allow sigruficant 
appearance Improvements 

9 There were many cup guns 10 use 10 the color spray booths, espeCIally on the 
metallIc colors Cup guns are clumsy to use and make It dIfficult or ImpOSSIble to 
obtam a world class firush m a productIOn enVironment Later diSCUSSIOn and 
recommendations wIll be made to ehrrunate all cup guns 10 the spray booths 

10 Process Control of every aspect of the pa10tmg process IS absolutely necessary to 
obtam conSIstently hIgh qUalIty products It became ObVIOUS to me that the 
degree of process control on some of the most cntical vanables 10 a pamt shop 
were non-eXistent Two of the most cntlcal control vanables are (1) Booth 
temperature and hurrudIty, and, (2) Pamt temperature and VISCOSIty Neither of 
these are adequately under control at DaCIa These wIll both be addressed 10 the 
followmg sectIOn, With recommendatIons These are also a key part of the Waste 
Mt01rruzatlon pamt project between WEC and DaCIa Improvements 10 these areas 
can produce untold benefits to the DaCia orgaruzatIOn 

11 VehIcle Coatmg Cost Trackmg - m order to measure Improvements 10 any aspect 
of the vehtcle coatmg process It Will be necessary to estabhsh a very accurate cost 
picture of every matenal applIed to the body I was not able to deterrrune If such 
data was now avrulable, but It wIll be part of my recommendatIOns that such a 
system be establIshed I Will be provld1Og examples to DaCia of such a cost1Og 
system used 10 the Uruted States Accurate cost1Og on many other Items such as 
waste dIsposal, energy costs, waste treatment, sludge disposal, etc, IS also 
extremely Important 10 mak10g payback deCISions on faCIlIty Improvements 
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V ConclusIOns and RecommendatIons 

The conclusIons and recommendatIons are basIcally as outhned 10 the summary memo 10 

AppendIx A, and consIst of, (1) Improve Process Controls, (2) Improve steel quahty, 
(3)Reduce press roomlbody shop damage to panels, (4)Improve housekeepmg, and 
(5)Consider hIgh TE apphcation eqUIpment 10 selected areas Each of these wIll be 
dIscussed 10 more detaIl 10 the followmg paragraphs Followmg these detatled 
explanatIons Will be lIsted other possIble future projects for DaCIa to consIder 

Improve Process Controls 

The rur bemg drawn mto the spray booth passes through filters, and then through a bank 
of hot water heaters to rruse the temperature of the rur when necessary There IS no 
automatIC control to mamtam the temperatures at a constant plus or mmus 5 degrees 
FahrenheIt I was told the temperatures fluctuate greatly throughout the day Manual 
adjustment to the heaters IS the only control they have at the present tIme ThIs IS not 
adequate to produce consIstently good Jobs What IS needed here IS a thermostatIcally 
controlled valve mecharusm to mruntam the temperature constant all day The flashoff rate 
of the pamt and the ultImate appearance IS temperature dependent 

LIkeWise the hunndlty 10 the booth IS Important If the humtdlty IS very low (below 50 
percent R H ) the pamt Will flash off faster and produce a dry-spray appearance WhIle 
there are water spray nozzles 10 the atr stream to add hUmtdlty when needed, there IS no 
automatIC control on It, and a manual adjustment IS the only way to make a change 
There should be some type of automatIC humtdIty control 

Another area out of control IS the pamt temperature It was found that a very well 
eqUipped prunt mIX room was ongmally proVIded 10 the new plant I has not been put mto 
use ThIs eqUipment has extensIve temperature control for the clrculatmg pamt I would 
recommend puttmg thIs faclhty mto use, perhaps only 4 systems at first to see the 
advantages Other systems could them be brought on hoe 

Improve Steel QualIty 

ThIs IS one of the bIggest problems I observed at DaCIa It IS resultmg 10 exceSSIve 
sandmg and mfenor appearance of the fimshedJobs What IS necessary here IS to 
determtne what speclficatlon~ are necessary for steel panels for pamted surfaces, and to 
speCIfy that steel, and obtam that steel Thts has been found a neceSSIty 10 every 
automobIle producer 10 the world We Will obtam copIes of the steel speCIficatIons for the 
Umted States producers and pass on to DaCIa as soon as pOSSIble I understand that 
DaCIa does not have alternate steel sources nght now, but thts pomt must be made to the 
steel mtll and to government OffiCIalS 10 order to break tills bamer to better products Tills 
should be one of DacIa's pnonty projects at the present tIme 
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Reduce Press RoomlBody Shop Damage to Panels 

Tlus problem IS an m-house problem for DaCIa It may be related to the preVious problem 
of questIOnable steel quahty Is must be pursued by DaCIa to determlne how the m-house 
damages can be addressed Improvements m tlus area wlll show up m reductIOn of the 
amount of labor m the pamt shop and wtlilead toward Improved appearance m the 
completed vehIcle 

Improved Housekeepmg 

ThIS aspect of the plant operatIOn IS extremely Important m the pamt shop Most of the 
newer pamt shops are treated as "clean rooms", wIth special hnt free umforms for the 
spraymen and all persons Wltlun the clean room To enter the clean room, the people 
enter through a double door alr lock where any dIrt or hnt IS blown off theIr specIal 
umforms 

It IS reahzed DaCIa has not progressed to that state, but they can be made aware of basIc 
dIrt aVOidance steps 

The use of sawdust on the floor near the palnt area IS one example of a dirt source 
Cardboard m the pamt area should be aVOided, smce It IS a major source of fibers 

Spray booth cleamng IS another area of dIrt control HIgh pressure water blastmg 
eqUIpment was discussed, and mformatIOn Wlll be forwarded to DaCIa as soon as possIble 
HIgh Temperature "Blue Surf' ovens to bum palnt bUIldup off grates was also dIscussed 
InformatIOn wIll also be forwarded on thIs type of eqUIpment 

Consider High TE ApplIcation EquIPment m selected areas 

Movmg towards lugher transfer effiCIency m the apphcatIOn of the coatmgs has been 
found absolutely necessary to meet all of the ObjectIves of lower ermSSIOns, lower matenal 
costs, less pollutIOn, less overspray and cleanup and other envIronmentally related factors 
The quahty level IS also raIsed as automatIon replaces manual spray operatIOns 

It IS recommended that DaCIa conSIder a speCIfic area to begm a program of mcreasmg the 
applIcatIOn technology Technologies such as electrostatics, bell statIOns, robots, fixed 
electrostatics, automatic spray maclunes, HVLP (hIgh volume, low pressure) are some of 
the technologies whIch could be conSidered m dIfferent areas 

Miscellaneous RecommendatIOns 

Many other rmscellaneous recommendatIOns have been brought up m the course of the 
tours, and they can be followed further m future VISItS Examples of these are removmg 
the cup guns, developmg speCIfic cost trackmg, usmg pamt supphers to a much greater 
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degree, use oflugh pressure water blastmg for booth cleamng, Block pamtmg (same color 
for an hour or other tIme frame) 

In general I belIeve DaCIa has potentIal for great Improvements m theIr pamt operatIOns 
Many dIfficultIes eXIst wluch hamper theIr abIlIty to do all they would want to do 
However they must remam posItIve m theIr tlunkIng, determme how to do the Job nght, 
then persIst untIl It IS accomplIshed' 

General Comment 

Due to the potentIal of certam solvents, the health and safety regulatIOns m the Uruted 
States ban women of cluld beanng age from workmg m a spray booth DacIa Health and 
Safety personnel can follow up on thIs and take appropnate actIOn 

VI Cost and Payback Information 

The cost chart m the AppendIX, provIded by DaCIa, shows a total of 17,611,506,000 leI 
spent m 1996 for coatmg matenals (excludmg PVC sealer and phosphate matenals) 

These costs mdlcate that a 10 to 15% reductIon m matenal costs through mcreased FTQ 
and more effiCIent applIcatIOn methods could result m 1 76 to 2 6 bIllIon leI saVIngs 

Tlus certamly seems to be a reasonable goal for a Phase I program to Improve FTQ and 
mcrease transfer efficIency It IS estImated that most of the manual spray operatIOns are 
operatmg m the 20% spray transfer efficIency range 

The potential spray effiCIency WIth state of the art applIcatIOn eqUipment can perform m 
the 50 to 65% range 

The costs for a Phase I program could be deterrmned only after further dIscuSSIOn of the 
scope of such a program It would be adVIsable to get an mternatlonal pamt eqUipment 
suppber mvolved to aId m the planrung and cost estlmatmg process 

VII Implementation Plan and Schedule 

Our next VISIt Will be made after DaCIa has had tIme to reVIew these recommendatIOns A 
more specIfic and detaIled schedule can be made at that tIme to begm programs to 
Improve FTQ and begm to mtroduce "state of the aIr" applIcatIon eqUipment 
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Pamt QuantItIes m 1996 for 90,000 Automobiles 
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DEFECTS ANALYSIS - 1996 
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TOP FIVE DEFECTS - FEBRUARY 1997 
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RATIO OF ACCEPTEDIREJECTED CARS - FEBRUARY 1997 

6000 
4000 

2000 
a 

FEB '97 

&1 CAROS. EI CAROS. 
CONTROLATE RESPINSE 

81% 

ClCAROS. 
ACCEPTATE 

19% \1=.e'P J 10T S 

Ei CAROS. RESPINSE OCAROS. ACCEPTATE 

AUTOMOBILE DACIA SA 
29 



ASSESS~NT TRIP REPORT 

• 

PROJECT 

CONSULTANT'S 

REPORT 

• PRODUCTION 

OPERATIONS 

BY 

NICHOLAS C KACHMAN 

• 31 
AUTOMOBILE DACIA SA 



ASSESSMENT TRIP REPORT 

Purpose of TrIp 

For tlus consultant to generate and develop the consideratIOn of enVIronmental 
thInking (saVIng energy and reducing the use of resources) In the design, fabncatIOn and 
assembly of Dacia vehIcles Through the use of key demonstratIOn projects prove that 
thinking of energy and waste reductIOns In and on the factory floor IS good bUSiness 

Since the moneys avrulable for demonstration projects are lmuted and to get the 
most "bang for the buck", each project proposed IS keyed to technology that would be 
common to a large number of other productIOn areas In tlus way the energy and 
resources saved would be multiplIed many times over 

The DaCia plant IS most unusual from U S plants In that labor saVIngs IS not nearly 
as Important as reductIon In energy usage and matenal resources wluch are so expensive 
for them Because of theIr specIal circumstances In these matters, Imposing envIronmental 
cntena Into their conSideration of production methods IS a task they easIly embrace 

The projects proposed for die making, assembly, press, and maclunery were 
selected to address the major concerns of each DaCia department head and for tlus reason, 
some moneys should be proVIded to each to stimulate them Into action 

General OvervIew and Observation 

We were well received, key management and department heads were Interested 
and avrulable, found to be very open, honest and stralght~forward, well Informed and 
realistic about their opporturutles, hands on people With good knowledge of cntlcallssues 
and lugh pnonty projects needed Excellent attItudes and well educated 

The employees at DaCia are theIr greatest asset and resource Good appeanng and 
the hardest working that I have ever Witnessed The work diSCIplIne IS to be admtred 

The manufactunng faCIlIties bUIldings were large, modem, spaCing of eqUIpment 
good, generally lugh ceIlings With acceptable environmental conditions In the assembly 
plant No structural or buddmg safety problems noted BuIldings compare to those bUIlt 
In the U S tlurty years ago and In use today 
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Areas of Concern 

DaCIa lacks detaIl cost data on mdiVIdual manufactunng processes But a note of 
cautlOn they st111 have a great sense of what IS needed as a first step to save energy and 
resources so essentIal cost data must be avallable, somewhere 

What IS ffilssmg may be the accumulanon of costs when a part IS scrapped and/or 
reqUlres rework For mstances, often a part has been poured, deburred, cut to length, 
transported from one area to another then It IS scrapped, for mstance, because of a poor 
turrung or bonng tool The cost saVIngs, If a better tool was perfected, IS the total of all 
the work and energy and resources that went mto It from start to pomt of scrap ThIs 
mformatlOn I'm sure they do not have and the projects proposed forces them to collect 
these costs and JustIfY the project Hopefully, therr dtscovenes of the great cost saVIngs 
mvolved Will make thls procedure a natural part oftherr thlnkmg as a good busmess 
practIce 

• Romama lacks a large number of supphers WIth many vendors DaCIa would be able 
to force competitlOn to fight for therr busmess whlch reduces matenal costs, Improves 
the qUalIty ofmatenals prOVIded and proVIdes a source oftechmcal mformatlOn not 
now avallable to them The most cntical example of therr need for addItIonal supplIers 
IS the poor qUalIty they now receIve m surface sheet-metal for therr vehIcles from a 
sole source To Improve therr marketmg of vehIcles outSIde the country, Improvement 
m the fit and firush of the appearance of therr product IS paramount But that can only 
start With better qUalIty metal WEe will attempt to make contacts to get at thls Issue 

• Easy access to the latest toohng and assembly technolOgies was requested by DaCIa 
department heads Thls IS a cntical need m therr effort to save resources The 
follOWing Ideas are suggested for WEC and DacIa's conSIderatIOn 

SuggestIOn 1 
Key personnel from toolmg and assembly should be permItted to travel and attend 

the next mternational manufactunngltoolIng conventIon m Europe or the U S At these 
shows, DaCIa representatIves would have the opporturuty to meet and dISCUSS productIOn 
problems With the best supphers of toohng m the world Also, they would build a 
relatIonshIp With key supphers of a long-term nature They would pIck the brruns of 
vendors, obtrun the latest techmcal catalogs and pOSSIbly bnng samples back of toolIng for 
them to copy 

Suggestion 2 
WhIle attendmg the toolIng show I am sure arrangements could be made for them 

to VISIt and see first hand what the compentIOn IS domg If they came to Amenca for the 
fall toolIng show, I could arrange for them to tour several assembly plants, and VISIt 
toohng suppher's facIhties where the latest technolOgies are bemg developed and tested 
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Special notes Dacia engmeers have had to be most creative and inventive Once 
they see and expenence a new technology, they modify and adopt It to their situatIOn In a 
most mnovatlve way Several examples of their creative nature were Viewed m assembly 
and dle-makmg operatIOns Agam, for thts reason, I suggest that all the projects be gIven 
some moneys to force envIronmental thmkmg and to encourage the expansIOn of 
technologIes across all areas of productIOn 

In the US, auto compames use supplIers to solve problems and Improve the use 
of resources, a free engmeenng sefVlce The associatIon between the company and vendor 
IS considered a Jomt venture for the success of both Not haVing thts opportumty places 
DaCIa at a dIsadvantage With world-Wide competItIOn 

At the same tIme, the company polIcy must be very clear as to Improper 
reiationshtps leadmg to kick-backs, free lunches, and gIftS from vendors that harm the 
company These cnmes occur at the htghest and lowest levels of management 

PotentIal In-Plant EnVironmental Problems 

Women of chIldbeanng age should not be workmg m areas where exposure to 
hazardous chemtcals occur With my report, I have mcluded the U S Industnal HygIene 
Standards for worker exposure to chemtcals With thts report and the knowledge that 
women of chtld-beanng age are not allowed to work m core-making, pamt sprayIng, body 
soldenng and brazmg and certam pre-pamtmg and sandmg operations m the US, my hope 
IS that DacIa Will start a program to reView and correct any hazardous exposure that may 
eXist m theIr facIlItIes 

I have also attached two books or deSIgn manuals on the proper mstallatlOn of 
ventIlatIOn systems m these hazardous areas along With many others for theIr use 

Forwarded to DaCIa SA under separate cover 

Waste MlmmtzatlOn DemonstratIon prolects 

PrOlect 1 Scope (Die Makmg Department) ElImtnate the need for the manufactunng 
of epoxy models of new car parts used as a pattern or gUide m the machtmng of dies to 
make the part 
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Waste and energy savmgs 

Epoxy reSInS are hazardous to the envrronment and worker, besides beIng an 
expensive resource The energy used to make the reSInS, to make the wooden models, and 
the epoxy molds would be saved The engmeenng talent and the slalls of the model 
makers could be better utdlZed elsewhere Also, half of the machInmg table and weight IS 
ehmInated The cuttIng of the die IS done With greater accuracy and faster USIng less 
energy 

How accomplished 

The dIe cuttIng machIne WIll be modIfied to accept a computenzed generated dISC 
contaInIng the shape of the car part and fabncatIOn hnes for the mIlling of the die Without 
any epoxy molds beIng reqUIred 

Savmgs to be provided by DaCia 

• Epoxy matenal for typiCal mold/machIne 

• Epoxy matenal for typiCal molds per year 

• Energy saved first year, one machIne 

• Energy saved first year, X machInes 

Potential saVings In dies to be modified because of a change In deSIgn or to 
correct a production problem So much eaSIer Via thIs new techruque over 
present methods 

ProJect Cost 

• Cost to buy electromcs for one machIne (all mechamcal and other electncal 
Items to be prOVided by Dacia) 

• Cost for 4 machInes 

Protect II Scope (Press Department) ElImInate the need for the manual placement 
of parts Into and out of a stampmg press and the scrap caused by the Improper locatIOn of 
the metal In the press Also, save the boddy InJunes that are occumng on a regular baSIS 
Tills takes precedent over all other energy and matenal saVIngs 
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Waste and energy savmgs 

For thts demonstratIon project the press operatIon requmng the_placement and 
handlIng of the largest and heaVIest sheet-metal wIll be selected It IS In these SItuatIons 
that the most scrap IS made and the greatest savIng In metal and energy resources WIll be 
realIzed over the year 

How accompbshed 

Mecharucal arms or a robot WIll be Installed between the presses to Insert, remove 
and Insert the stampIng Into the next press Catalogs have been fOlwarded for theIr 
InfOrmatIon The accuracy and repeatabIlIty of these deVIces WIll be clearly demonstrated 

Savmgs to be provided by Dacia 

After selectIng the presses for thts demonstratIon project, DaCIa WIll estImate the 
energy to roll the steel, transport It through the system, stamp It to the POInt of scrapIng 
along WIth the number of tImes thts occurs at thIs press locatIon 

Moneys reqUIred to purchase a mIrumal number of parts for the automatIc handlIng 
system WIll be proVIded to WEC 

PrOlect III Scope(Assemhly Plant) Install a demonstratIon project In the use of a 
robot assembler at an assembly operatIon now causIng much scrap, poor qualIty, many 
repaIrs, etc AgaIn, thIs IS expected to be a reallearrung tool for theIr expansIOn plant­
WIde WIth great energy and resource savIngs 

Waste and energy savmgs 

The cost of matenals, energy and other resources that went Into the makIng of the 
sub-assemblIes Involved In the operatIOn selected WIll be accumulated whenever the 
completed assembly has to be redone, scrapped or repaIred So much goes Into prepanng 
parts before It reaches the assembly operatIOn that the costs of preparation are easIly 
overlooked and not consIdered ThIs projects second goal IS to teach the dISCIplIne of 
considenng these costs as VItal resources lost 

Savmgs 

DaCIa to proVIde savIngs and cost to purchase such eqUIpment Catalogs have 
been forwarded for theIr InfOrmatIon 
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Pro/eet IV Scope (Manufactunngffoolmg Department) to reduce scrap and 
elumnate waste of all the energy and matenals It takes to cast and form parts that are later 
destroyed because of bad cuttIng tools 

Waste and Energy Savmgs 

Tlus project would Involve the selectIon of one maclumng operation WIth the worst 
toolIng lustory and develop a new cuttmg method or purchase a better tool that has 
endurance, greatly enhances machme performance resultmg In large matenal, energy and 
resource saVIngs I WItnessed a cuttIng of a casmg for the separatIon of one casmg mto 
two parts that resulted m scrap all too frequently New double-sIded, even three-sIded, 
togon coated steel tool bitS, cooled by Jet stream would make thts operation look hke 
cuttIng cake at party Scrap would be essentIally ehmmated and the surface fimsh would 
be 'A' class 

The latest toohng catalogs of most typICal cuttIng operations have preVIously been 
forwarded 

Savmgs & Costs of ProJect 

DaCIa to select key operatIon and proVIde saVIng and cost data 

Agam, a reVIew of these demonstratIOn projects WIll show that the technologtes 
demonstrated WIll apply to many other sources beyond those chosen 

Other Areas for Waste and Energy Savmgs 

1 OutSIde door rur curtruns composed of a large fan and motor supplymg aIr through 
slots on each SIde of the door should be removed They can not counter mother 
nature blOWIng cold atr mto the butl<ltng She has an unlumted supply of cold rur and a 
much greater force 

A partIal SolutIon would be to supply heated rur mSlde the plant to the SIdes of the 
door once the door IS closed to reheat the work space 

But the only real SolutIon that saves all thts energy and effort IS to Install a vestibule 
attached to the door on the outSide of the bUIldmg A fork-hft truck commg from the 
outSIde would enter thts chamber and have the door close behmd and after It was 
closed the door to the plant would open No rur, no heat, no problem of mruntenance, 
fool proof 

AUTOMOBILE DACIA SA 
37 



ASSESS!vIENT TRIP REPORT 

2 Smoke from the exhaust pipes m the final test run of the new cars was a problem given 
to me The plant area had floor exhaust gnlls for the removal of fumes at floor level 
Also, exhaust fans were noted above All thIs effort and yet the air m the breathIng 
zone of the worker was filled with blue smoke ThIs problem was common m the U S 
and a source of umon complamts 

We discovered that the gnUs m the floor got all the air It needs from open doors and m 
air flows no hIgher than 2" or 3" off the floor The upper exhaust fans also could not 
reach down to the SIX foot breathmg level of the plant The use of smoke stIcks IS 
recommended to test for aIr flows and to watch the fatlure of mecharucal aIr streams 
to do theIr attended Job 

To solve thIs final assembly hne problem two thIngs should be done (DeSIgn books 
have been proVIded for their use) 

A In the roll-test areas, rubber hoses should be attached to the car's exhaust pipe 
and the fumes exhausted through a fan and duct system capable of matchmg 
the output of the vehIcle and exhausted outSide the plant These systems are 
very common and m use around the world 

B At the assembly pomt where the vehIcles are first started, exhaust ducts should 
be mounted on the floor about 2 feet hIgh to catch the smoke from the exhaust 
pipe and from the burrung oIl off pipes and engme These ducts on the floor 
should be reasonably long, say 50 feet to 75 feet to catch the worst bum-off 

Any supply atr should be discharged across thIs assembly area from the 10 foot 
level down to the 6 foot breathIng zone 

Note You can not suck atr from any dIstance and only push It shghtly more 
But, exhaustmg from a pomt and pushIng aIr to that pomt gets aIr movmg 
where you want It and It works 

The deSign manuals prOVIded wtll be a great use to DaCia personnel to solve 
other ventIlatlOn problems, particularly m the foundry whIch I did not see but I 
am sure could use Improved hoodmg and exhaustmg techruques The energy 
savmgs at other eXlstmg systems could be substantial 

3 Lightmg m the production and assembly areas IS satisfactory but not very effiCient 
Much of the electncal energy gomg mto hghtmg IS lost because of the lack of 
reflectors behInd the fluorescent lamps to dIrect the hght to the workmg zone 

It IS estImated that as much as 50% to 70% of the hght IS lost Reflectors have been 
developed to reflect as much as 95% of the hght back down to the workmg zone 
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The contour of the reflectors and Its surface firnsh is most important I am sure if they 
had a few samples OftypICal reflectors available today (cost $100 to $200) they would 
make theIr own The saVings would be turrung off half the hghts and havmg the same 
or better hghtmg for the worker or keepmg all the hghts but greatly improVing worker 
VISIon and product qUalIty m the final process area and mspection of parts 

Thmgs I did not do 

1 No mass balance was made ofthelr water supply to all productIOn sources 
ThIs evaluatIon can dIscover large waste m the use of water, the potentIal use 
of water from one source that leave the water clean enough for another (back 
or counter-flow systems) and reduce waste water flows and resultmg waste 
treatment plant cost m energy and chemIcals 

2 A close mspectlOn of plant make-up rur umts was not conducted One urnt 
VisIted mdicated that the dIscharge temperature to a cntlcal spray booth was 
made by a man turmng a hot water valve off or on Thermostats controlhng 
modulatmg hot water valves would save energy and proVide better work 
conditlOns The plant must have hundreds of ventilatIOn/heatmg umts With 
potentIal saVings m the mIlllOns 
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GM ASSEMBLY DIVISION 
GE ... ERAL MOTORS CORPORATION 
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~AT ER USAGE' ANO COST9- JULY 1977 

BEST AVAILABLE COpy WA TER PU~CliASEO WATER ~ECIRCULATEO ftASTE WATfR TREATED 
ftATER PU~pED ~XTERN4L SEWER MCF & SEWER tHARbE-. 
WELL-W OR SUR ACE-S TOT AL WATER OISCHARGEC-/l S PER PCF 

$ $ OPER- TOTAL 
U~IT UNIT $ ~T INC flXEO UN IT 

MCF COST COST MtF COST COST HCF tCST COST CHARGES (CST 

457* SINTAKE-REtlRCs 2,629 !INTAKE-TREAT- 9 
4')711 tINTAKE-OISCH~RGEO= 100 PJHIAC 4,120 $16,553 4.02 1,126 14,702 4.16 8.21 13.06 

3,750* $8,834* 2.36 UNTAKE-TREAT'" 27 
3,786* ~INTAKE-DIStHARGEO· 92 SYlACUSE 1,434 $4,576 3.19 42,9b9 51,884 .04 658 17,843 16.7It 10.38 27.12 

238* ~INTAKE-RECIRC- 2,996 'I~TAKE-TREAT'" 46 
I, ISS. SINTAKE-DISCHARGED- 81 

TE::UI4SEH 6,605 $4.371t .66 
310W $6,19819.99 79* $1,372*17.31 tlt-.TAKE-RECIRC- 2,131 

79#1 'INTAKE-DISCHARGED .. 25 
TRENTON 4.086 $13,751 3.37 33.844 $1 ,736 .23 3.132 57,012 13.57 4.63 18.20 

3,312* $9,590* 2.90 'INTAKE-REtIRC- 828 SIt-.TAKE-TREAT- 77 
3,312' UNl'AKE-DI SeHARGEO" 81 

GM ASSEM8LY --ARLINGTON 6,()-48 $l5,6It6 2. 59 111,514 $14,915 .13 3,722 6,632 1.34 .44 1.78 
~ 4,136· $12,836* 3.10 ,INTAKE-RECIRC- 1.~43 'I~TAKE-TREAT. 62 
V1 4,13611 ~J 'INTAKE-DISCHARGEO- 68 ~~ 

DORAV ILL E ATl ANTA 4.091 $12,317 3.03 79 150 1.90 1.90 
1,923* $l4,711*12.88 ~IHAKE-TREAT· 2 
3,518' 'INTAKE-OISCH'RGEC- H LAKEWOOD ATlANTA 2,582 $9,642 3.73 106 $932 8.79 1,328 2,979 1.81 .43 2.24 
2,324* $11.384* ~.90 'INTAKE-RECIRe- ,. 'INTAKE-TREAT- 51 
2,324' ~INTAKE-DISeHARGEC- 90 

BAlTIMORE 2,988 $4,521 1.52 2,912 0;,539 2.3& .90 3.28 
3,211* S4.527* 1.H UNTAKE-TREAT- 97 
3,677' IINTAKE-DISCHARGEC- 123 

FRAHI NGHAH 1,367 S5,468 4.00 995 7,513 1.18 6.37 1.55 

~;!! ~ 
1.094* S2,733* 2.50 tINTAKE-TREAT- 73 
1,0941 "",, I i.% 0, .... ~ .. L. II NTAKe-Ot SCHARGEO- 80 

FREMONT 3,192 $10,895 3.41 ~",... ~ .,.. 2,082 37,533 12.34 5.68 18.03 
2,394* $5,909* 2.47 - UNTAKE-TREAT- 65 
3,192' ¥INTAKE-DlSCHARGEC- 100 

J4~ESVILLE 6,552 $3,434 .52 7,8Lt3 18,796 .14 2.26 2.40 
5,080* $4,682* .92 UNTAKE-TREAT- 120 

12,923' ~INTAKE-OISCHARGED- 197 
FAI~FAX KA~S~S CITV 4,009 H2.110 3.02 143 6,515 31.47 14.09 4~. 56 

3,147101 $664 .21 2,833* $9,773* 3.45 Ut-.TAKE-TREATs 2 
5.895. 'INTAKE-DISCHARGED- 62 

LEEDS KA~SAS CITY 3,554 sa ,943 2.52 
2,173* $5,559* 2.00 
2,173 • 'INTAKE-DISCHARGED- 18 

$12,153 3 43 
, , - 74 2,520 H.05 304.05 ll'IIDEN 3,542 " 3,365. ~ III TAKE-TREAT- 2 

3,365 II ~INTAKE-DlSCHARGEDc 'is 
LORDSTOWN 6,096 Sl8.332 3 01 2.503 45,570 2.96 15.25 18.21 

4,123· $27,757* 6.13 . :r ~ TAKE-TREAT'" 41 
",1231 UNT AKE-DISCHARGEO- 68 

NORWOOD 3,319 $10,448 3.15 
'l ;724* ST,041* 2.19 
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COMPRESS ED AIR USAGE AND COSTS ). JULY 1977 ./ 

STEA~ OOlLo\RS PEk r.ET MLBS EOJIV COMPRESseD AIR 
GENERAT ED TOTAL TCTAl 

PURCHASED-P TOTAL OPER- STEAM EFF , STEAH , ARE A 
SOLD-S NET STEAM FUEL AT ING F I XED UNIT PLANT ELECTRIC-E PER SQUARE 
MLBS EQUIV COST COST COS T CHARGES CO Sf BLR- * '1CF COST ~CF FEE T 

FRAMINGHAM 10,425 $51,877 2 7527 1.5792 .6443 4.9762 76.2 $275 1,816,260 
84.7* 120,568E $32,023 .27 

FREMJNT 2,660,064 
291,544E $57,065 .20 

JANESVILLE 29,828 $117,096 1.9954 1.3542 .5761 3 9257 6,. 7 $169 2,359,526 
85.0* 366,070E $29,980 .OS 

FAIRFAX KANSAS CITV 32,310 H 1, 829 1 4821 3326 .0989 19136 71.1 2,110,(:48 
77.0* 221,612E $44,122 .20 

LEEDS KA'ISA S C lTV 23,332 $79,892 1 5556 1 4211 .4415 3.4241 73 0 2,044,180 
81 1* 359,532E $25,237 .01 

L I "DEN 17,104 588,934 3 3143 3S63 .4890 5 1996 14.1 58,310 55,S23 .10 1,876,345 
83.1* 361,068E $o41,Ot4 .13 

LORDSTOwf'. 29,541 $095,964 2.38~4 .4261 .4370 3.2485 74 9 2,916,413 

5,904S 510,103 STEAM SOLO 3.1679 858* 556,lHE 560,6E6 .11 
NoRw]oD 17,553 565,482 2 26E9 1.1301 .3316 3 7305 11.3 1,786,412 

7S 2* 319,716E $38,509 .12 
SOUTH GA TE 4,397 $8,245 1.8151 1.8751 83 7 1,811,20C 

83 7* 228,456E $38,062 .17 

"'" ST. LOUI S 34 ,136 H36,172 1.5631 1.3500 1.0755 3.9891 74.9 30,148 H,t20 .05 3,785,166 
0"1 86.9* 652,461E $60,079 .09 

TARRYTOWN 33,213 5185,006 3 7010 1 5493 .3100 5.5602 67.2 HO 2,242,007 
83.1· 390,319E S08,574 .23 

VA'I NUYS 1,864,806 
254,952E $56,332 22 

wiLLOW RUN 16,011 $68,444 2 5601 1 5304 .1740 4.2732 69.1 2,333,516 
18 3* 392,950E S48,045 .12 

wi lMI NG TeN 14-,915 $75rl86 2 9240 1.7397 .3173 5 0410 H.7 911 $1,6321.79 1,997,831 
82.1* 287, salE $29,029 .10 

UIDE ANDERSON 55,912 $172,953 60(:8 9132 .5733 3 0933 75.0 !205 2,731,142 
83.S* 1. 011,03 2E $72,860 .07 

MONROE 1,176 S16,629 3.3520 2.3361 8.4515 14.1403 75.6 413,COO 

81.1* 17 ,123E $14,123 .18 

PARTS GROUP 

H PARTS CENTRAL REGION 1,868,353 

NORTHEAST REGIJN 1,591,945 

SOUTHE AST REG ION 1,390,930 

wEST REGION 
1,8<;(,')39 

HUCK t. COACH RE:;loN 
786,678 

DETROIT Sl,543 819,177 
4,648E $2,4<;6 .54 

DRAYTON PLAINS 
1,282,085 

FLI NT 6,679 $57,384 2.3634 5.5749 .6534 8 5911 5E.1 2,019,616 

• BEST AVAILABLE COpy • • 
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FLEEr~OOD DETROIT 

FORT STREET DETROIT 

ELY RI A 

EJ:LID 

1 FLINT 

COLDWAT ER 5 FLINT 

CUND BLANC 

1 GRAND RAPIDS 

2 GRIIND RAPIDS 

H4Ht L TON 

KALAMAZOO 

L4'.1SING 

II VONI A 

LORDS TOWN 

'1&''.ISFtELD 

HARlaN 

PI TTSaURGH 

PONTI AC 

SYRACUSE 

TE:UMSEH 

:;H ASSEMBLY 

TR:NTON 

ARL [NGTON 

DO~AVILLE ATLANTA 

LAKEWOOD ATLANTA 

8AL TlMORE 

MAX 
DEMAND 
KW OR 

KVA* 

13,336 

11 ,520 

14,391* 

3.690 

20,745 

14,520 

16,325 

11,520 

4,261 

• GM CONFIDENTIAL 

UTILITY USA&E~NO cosr~ JULY 1977 

ELECTR Ie I TY 
PUR CHAS EO PURCHASED 

ANQ 
CENERATED-G 

$ WELL-W 
PE R SURf ACE-S 

KWH COST KII H HCF 

6,858,120 

5.933,760 

6,534,000 

1.391,600 

8,466,808 

7,001,360 

8,332,H7 

5,976,000 

1,814,400 

$219,580 .0320 

$190,430 .0321 

$164,267 .02H 

$44,891 .0323 

$215,877 .0255 
j .. I r 

$114,165 .02~6 

$199,978 .0240 

$187,651 .0314 

4,821 

6,596 

3,795 

126 

2,901 

3,695 

1,332 

613 

824 

16,241* 7,686,519 

$49,172 .0271 

$182,847 .0238 

21,082 10,915,200 

13,200 

3,488 

61,560* . 
15,100* 

19,120* 

10,066 

17,040 

15,690 

1,651 

13,321 

11,388 

20,160 

15,384 

17 ,664 

4,297,000 

1,314,686 

6,639,600 

6,660,000 

7,992,000 

5,202,000 

5,911,700 

6,168,000 

633,600 

6.470.400 

9,810,000 

9,329,110 

7,428,000 

8,730,000 

$262, 122 .02~0 

$114,990 .0268 

$45,851 .0334 

$159,920 .0241 

$160,900 .0242 

$186,051 .02~3 

$142,046 .0273 

5215,128 .0364 

$208,454 .03e8 

$18,666 .0295 

$202,646 .0313 

$150,998 .0154 

5209,118 .0224 

$171,666 .0231 

$231,6"9 • 02 65 

645~ 
861 

3,367 

1,695 

566 

800 

856 

457 

4,120 

1,434 

310W 
4,086 

6,048 

4,091 

2,582 

2,988 

• (fvV ~ ~mvf 09/16177 

#1 ~or:ftr 
HATER ~ TOTAL GAS 

COST PIPELINE 
'INCL. $ MCF 

I SEWER PER PRCPAhE-P 
CHARGE) HCF GALS 

$13,426 2.78 

t15,343 2.33 

59,726 2.56 

$542 4.30 

$18, 131 6.25 

$21,345 5.78 

$7,464 5.60 

$3,713 6.15 

$5,927 7.19 

$15 
52,799 4.34 
$4,813 5.55 

U9,391 5.76 

S11,034 6.51 

$5,312 9.39 

$8,353 10.it4 

$3 , 165 4.40 

$2,535 5.55 

.25,387 6.16 

$4,576 3.19 

$7,570 24.42 
$23,341 5.71 

$28,4824.71 

537,148 9.08 

$21,026 8.14 

$9,054 1.03 

H, 181 

l,lC;S 

9,574 

205 

8,038 

13,336 

391 

4,972 

3,408 

145 

6,719 

5,054 

40 

28 

49 

2,782 

404 

3,136 

581 

1,326 

7,C87 

150,311 

45,1 H 

27,501 

22,6<;2 

s 
UNIT 

COST (CST 

$79,t,00 1.B4 

$2,411 2.07 

$18.213 1 91 

5311 1.52 

$35,078 It .36 

$37,903 2.84 

$1,432 3.66 

$9,376 1.89 

$5,798 1.10 

$319 2.20 

U4tl53 2.11 

$25,611- 5 01 

$140 3.50 

-$2,968-105 <;9 

S114 2.33 

$4,784 1 72 

$367 .S6 

$17,056 5.44 

Sl,242 2.14 

$4,214 3.22 

$18,222 2 57 

$271,711 1 81 

$121,399 2 69 

$57,706 2.10 

$57,186 2.52 

( 

( 

\.. 

<.. 

I 
I.. 

I 

I. 
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GUIDE 

GM PARTS 

OAL TlMORE 

FRAMINGHAM 

fREMONT 

J4.~ESVILLE 

FAIRFAX KANSAS CITY 

LEEDS KANSAS CITV 

LI~DEN 

LORDSTOWt. 

NORW'lOD 

SOUTH GA TE 

ST. LOUIS 

TARRYTOWN 

VA~ NUVS 

WILLOW RUN 

WILMINGTON 

ANDERSON 

MONROE 

CENTRAL RE:i ION 

NORTHEAST REG lJN 

SOUTHEAST RE:i IJN 

WEST REG ION 

TRUCK t. CJACH REG IlN 

DETROIT 

• 

GM CONFIDENTIAL 

GUEL USAGE AND COSTY JULY 1977 

BOILER fUELS 

COAL 
TONS 
GAS. 
MCf 

2,309* 

1,188 

44,951. 

30,997* 

31,C65. 
905 

4,740* 
1,645 
",105* 

22,081* 

3,341 

1,565. 

COST 

$ $ 
UNIT PER 
COST HMOTU 

$4,844 2.10 2.05 

$59,520 33.29 1.33 

$47,886 1.01 1.09 

$36,295 1.17 1.17 

$70,468 1.90 1.84 
$39,826 44.01 1.67 

$8,245 1.74 
$45,436 24.63 

$ 7,942 1.93 

1.62 
1.15 
1.61 

$41,133 1.86 1.63 

$89,838 26.84 1.24 

$3,942 2.52 2.61 

PARTS GROUP 

• 

all 
WASTE OIL. 

GALS 
SOliD HASTE' 

TONS 

181,440 

89,666 

155,299 

4,554. 
330,600 

122,853 

~oY 

vi f~c:: ,::::'177 

COST 

$ $ 
UNIT PER 
COST MH8TU 

$74,086 .41 2.93 

$28,697 .32 2.16 

$56,688 .37 2.53 

S123,143 .37 2.56 

$43,611 .35 2.40 

COKE 
TONS 

PRO CESS all. 
GALS 

15,777* 

70C* 

300* 

.r" 

COST 

$5,333 

$276 

$134 

• 

$ 
I..NIT 
COST 

34 

.39 

.45 
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POUNOS OF ORGANIC SOLVENT minED PER GAllON OF SOLIDS APPLIED 

- N Co> at ." 

--= = C) Q Q Q 

-= 

N 
c::o 

NONAUUEOUS 
A DISPERSION ENA, lEL (40', SOLI OS) 
c::o 

NDrJAQU EOUS 
OISPERSIOr~ ENAMEl (50%SOllDSJ 

en URETHAr.;E (60 PERCENT SOLIDS) 
= 

32 PERCENT SOLIDS WATER BORNE SPRAY (80/20) 

I I I 
40 PERCENT SOLIDS, WATER BORNE SPRAY (80/20) 

I I I HIGH sOlles (80 PERCENT SOlles) lID 
c::o 

ELECTROOEPOSITION (PRIMING ONLY) 
# I I I POWDER COATING 

'-
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ASSESS:rv1ENT TRIP REPORT 

RESUMES 

OF 

PROJECT 

CONSULTANTS 

AUTOMOBn..,E DACIA SA 



CURRICULUM VITAE OF WEC'S PROJECT CONSULTANT 

EXPERTISE 

EXPERIENCE 
SUMMARY 

PROFESSIONAL 
AFFILIATIONS 

EDUCATION 

DONALD G HAMAKER 

A total of 38 years of overall expenence, both domestic and 
mternatIOnal, WIth General Motors (GM), mcludmg 30 
years dedIcated to developmg pamt, pamt process and 
facIhty desIgn 

• Developed expertIse m the applIcatIOn of all major pamt 
products and chemIcals, the utIlIzatIOn of dIverse pamtmg 
faCIlItIes, and pamtmg m conformance WIth mIlItary 
speCIficatIOns such as nuclear, bIOlogIcal and chemIcal 
reSIstant pamtmg 

• SupervIsed a team of 15 engmeers asSIgned to 
planmng of pamt and new process development, pamt 
faCIlIty technology, deSIgn and speCIficatIOn, and pamt 
strategy for all of the GM truck and bus dIVISIons 

• Contnbuted to the early development and subsequent 
ImplementatIOn mto productIOn of the follOWIng 
matenals alkyd enamels, super enamels-acrylIcs, hIgh 
sohd enamels, base coat/clear coat enamels, waterborne 
BC/CC, urethanes, phosphate base, anti-chIp, elpo 
pnmers, from anodIC to hIgh bUIld, low VOC, pOWder, 
anti-crup, pnmer surface and clear coats 

• ResponsIble for the ImplementatIOn of 8 new pamt 
shops and one converSIOn project from enamel to base 
coat/clear coat 

• PartICIpated m the deSIgn and ImplementatIOn of the first 
waterborne BC/CC pamt shop m North Amenca 

• TechnIcal ServIce Manager for Akzo-Nobel (Amenca), a 
large mternatIOnal pamt and chemIcal manufacturer 

RegIstered ProfessIOnal Engmeer m the State of MIchIgan -
MechanIcal Engmeenng 

Umversity ofMIcrugan - MSE, 1964 
General Motors InstItute - BIE, 1995 
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CURRICULUM VITAE OF WEC'S PROJECT CONSULTANT 

EXPERTISE 

EXPERIENCE 
SUMMARY 

NICHOLAS C KACHMAN 

Over 38 years ofworlwide expenence wIth General Motors (GM) 
mvolvmg automobIle manufactunng operatIOns and control of 
plant envIronmental condItIOns 

• ResponsIble for dIrectmg world-Wlde envIronmental control 
corporate pohcy Projects mcluded coal burrung S02 control 
systems, nOlse control program, odor control program, 
abatement ofVOC emISSIons from pamt operatIOns, 
Improvement of pamt spraymg efficIency, resultmg m matenal 
savmgs and waste treatment cost reductIOn m the order of 
mllhons of dollars per plant 

• Developed deSIgn cntena for new automobIle manufactunng 
foundnes, press areas, platmg an assembly plants, and 
warehouses 

• Manager of corporate envIronmental protectIOn programs 
mvolvmg waste mimmizatton and dIsposal 

• DeSIgned heatmg, ventIlatIOn, and atr conditIOnmg systems for 
manufactunng plant work and support areas 

• Estabhshed preventatIve mamtenance programs and 
productIVIty Improvement techmques 

• Developed new cntena for the sIzmg of back-up eqUIpment for 
steam generatIOn, coolmg tower, and compressed atr 
mstallatIOns, whIch saved tens of mIllIons of dollars m 
eqUIpment cost 

• Conducted a corporate-Wlde temperature-control system study 
for most of the tyPICal manufactunng areas resultmg m 
mdustry-Wlde savmgs m new facIhties constructIOn, and 
operatmg costs and a hIgher level of comfort for plant workers 

PROFESSIONAL RegIstered ProfeSSIOnal Engmeer m the State of MIchIgan 
AFFILIATIONS 

EDUCATION Wayne State UmverSIty - B S m Mechamcal Engmeenng 
Wayne State UmverSIty - Industnal Engmeenng 
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ASSESSrvIENT TRIP REPORT 

BUSINESS 

CARDS 

AUTOMOBILE DACIA SA 



AUTOMOBILE 

:J:::l..i.D::t.~ SA 

""-" AI'gef 
1 3 Uzlnel Str 
0«11 COIibafl 
ROMANIA 

Phone (0040) 48-635750 627800 Int 1)381 
Fax (0040) 48~788 1674-
Telex 18227 18360 

'If CJUTC>rn9B!b<i:"'Ac-~ 
SA 

GHEORGHE PETRESCU 
DtpI Engineer 

Offloeodd 
QuaIi1y Asstronce 

1 4 Uzfnet Sfr 
COilbosI Arges,cod 0401 

Tel (40) 48 635750-1016 

Home add 
Bra110nu 51r 
BI A4 Et 6 Ap 22 
Ates1i Argas cod 0300 
Tel (40) 48 629643 

55 

AUTOMOBILE 

:cao:r..aSA 
CRiSTIAN DEACONEICU 

DI'L~ 
~DPMrIIfNr 

'"-'" -A9f 
I 3 lIZInei 51r 
040 1 CoIIbo; 
RCMANIA 

Phone (0040) e635750 627800 Int 1047 
Phone/Foe (0040) 4614806 
T.- 1822118360 

AUTOMOBILE :cacr.r.i!:SA 
CRisnAN BUZEA 

JDV-DCV QUK;N 
Dfl'MfMfNT CHIfF 

"---~, ..... ---------------------1-3 UZlneI Sfr 
0401 CoIIbaJi 
IOMANIA 

Phone (0040) 48-635750 627800.nt 1661 
Fax (0040) 48-630788 
Telex 18227 18360 

• 

• 

• 


