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I . I NTROD!JCT I ON 

The Technical Workshop on Energy Management in Non-metal-

1 ic Industries was organized by IJNIDO Vienna and by the IJNIDO­

Czechoslovakid Joint ~rogramme. Non-metallic Industries. Pil­

sen. Czechoslovakia in co-operation with the Research Insti­

tute for Ceramics. Refractories and Non-metallic Rdw Materials 

in Pilsen. 

The objectives of the Workshop were to provide the parti­

cipdting countries with relevant infotmation on modern systems 

of energy management in the energy intensive industrial sec­

tors ~nd to upgrade knowledge of participants of energy audi­

ting me 1 hods suitable fo1· the conditions in developing count­

ries. such dS by means of mobile or portable equipment. This 

was carried out through lectures and in-plant trainig courses. 

Non-metallic industries belong to energy intensive ones. 

Expenditures on ene1gy form a considerable part of total produc­

t ion costs. Prevailing number of non-metallic productions in­

volve thermal treatment of final products to obtain their fi­

nal properties. Those are for example ceramic materials. glass. 

refractories. ·ed bricks. roofing tiles .-ind others. Moreover-. 

final kg-pr· ice of these mciter icils is compcir dt ively low (with 

some exceptions such <"1S for cxcimplc high-tech cer~mics). 

Profitcibility of these produrtions is therefore lctrqcly de­

pendent on csn efficient USt"' of l"'ncrqy. It rt'Stllts in the ef­

forts of producers to lower t"'ncrqy (-on:rnrnptions or to diver-

s fy the Pxistinq production in ordc'r t-n nbt.tin m.sximum Vdlue 

of fined products frnrn .s u~it of •'nc'rqy input-. 

Enf•rqy M.1n.-1CJt'rnc'nt ht•lr:; tht' .•nh•qHt'rh'111:; to .1chit'VC' this 

qo.sl throuqh .1 :;,)phi:;ti<".st-c·d :;y:;t.'m nf t-t'<·hni<·.sl .ind ,1rq.1niz.1-

!'ht' IJNll\O-("zt'r·h11:;Inv.1ki.1 .l11irit l'r <><p .smmt', Nnn-rnt•t.sl I ic 

lndu:;h it':;, 1'1 l:;1•n h<1:; ·• I.srqt> t>Xp1•1 i1•11···· 111 th,, .qipl i<·.d ion 

of !-:n1•1qy ~1.111.sq1•m,•n• in l''''d111·t i1111 pl.int:; ,>f n<>n-rnt•t.illi1· in­

d11:;t1 i1•:;. Th1' t'XP<'lt:; elf th,• .l<>i!it f'r•"ll 1mm1• ill '"1-npt'r.d ic1n 
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with the experts of the Resedrch Institute for Cerdmics. Ref­

rdctories dnd Non-metdllic Rdw MdteridlS in Pilsen eldborated 

d system of enerqy mdndqement for silicdte industries. They 

helped to introduce it in industridl pldnts of numerous deve­

lopinq countries. Extremely successful is the proqramme of 

enerqy dUditinq which represents dn inteqrated pdrt of enerqy 

mdndqement. It already dChieved practical results in Brazil. 

Sri Lndkd. Vietndm dnd Chind. 

Mobile diaqnostic Unit of the Resedrch Institute becdme 

also d model for the countries. pdrticipdtinq in the lJNDP/UNIDO 

reqiondl project on industrial enerqy conservdtion. 

The Joint Proqramm~ provides dSSistdnce to developinq 

cou~ries in fosterinq twinninq drranqements between the ap­

propriate Czechoslovdk orqanizdtions dnd simildr ones in the 

developinq countries in Cdrryinq out individudl trdininq pro­

qrdmmes dnd in 0rqdnizinq workshops. i;; testinq rdw IDdteridlS 

toqether with the related technoloqicdl resedrch dnd pilot in­

vestiqdtions leddinq to the selection of dppropridte industrial 

technoloqy. Its stdff provides technicdl dSSistance to the de­

velopinq countries du~inq technicdl dSSistdnce missions thdt 

reqdrd all technoloqical issues of the development of cerdmics. 

advanced cerdmics, buildinq materials and non-metallic mine­

rals based industriPs. 1ne Joint Proqramme also renders tech­

nical assistance to deve:opinq countries within its programme 

of energy conservation dnd management in the application of 

non-metallic minerdls and rocks in aqr iculture and envir.onmen­

tdl enqineerinq. 

Transfer of technical and scientific informdtion has td­

ken up a very importantplace in the over~ll activity of the 

.Joint Proqr<"lmmc. The inform<"ltion and puhlir<"ltions r1re distri­

buted through('] node of INTIH ';pc(·if'Jlizcd in non-mctrilli<· mi­

ner.-sls -.nd cncrqy c·0n~;piv.,t-ion whir·h is cquippPd for cont.-srts 

with external drit.-shrink~. 
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II. P~RTICIPANTS 

17 high-qualified governmentdl nominees from 10 developing 

countries took pd rt in the Wor·kshop. Annex 1 to th is Report pre­

sents their names. dddresses dnd fields of their specidlization. 

The Workshop was of grertt concern for mdny developing count­

ries. The participants were invited to come under the drrange­

ment of their respective governments and institutions covering 

the round trip trdvel expenses and the Joint Progrdmme r.overing 

their DSA for the training purposes. 

Due to the schedule of departure of pdrticipdnts dnd accor­

ding to their individual requests those who were in Czechoslo­

vakia after termination of the Workshop were provided individu­

al training programmes. 

III. LANGUAGE 

The progrdmme WdS conducted in English and the lectures 

and country reports were typed in English, too. 

IV. ORGANIZATION OF THE WORKSHOP 

Orgdnization was ensured by the Orqanizinq c:ommittee: 

Director of the 

Technical Workshop 

Programme Director 

Mr. A. Losfak. Guarant of the .Joint Pro-

qr amme. Pilsen .~nd Member of the cSSR/lJNIDO 

Joint Committee for Co-operation 

Mr. Z. A. F.nqclth<tler. ('hicf Exerutivc 

of thP !JNIDO-Czerhoslovakia .Joint Proqr<tm­

mc, Non-metal I ir Industries, Pi Jscn csnd 

DirPC"tor of thP RPSCrsr<"h InstitutP for 

('pr <1mi<·s, Re· fr r1<'tor jp;, r1nd Non-m<'tcsl Ii<· 
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Information, 
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ments, Tr<1vel 
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Mr. P. Duchek, Deputy Senior Expert 

of the lWIDO- .. ~zechoslovakia Joint Pr-o­

grctmme, Non-metallic Industries, Pilsen 

Mr. S. Hor-ct, Technical Director, Resectr-ch 

Institute for Ceramics. Refractories and 

Non-metallic Raw Materials, Pilsen 

Mr. 0. ~ehofovsky, Director for Economics 

and Develop~ent. Resectrch Institute for 

Ceramics. Refractories and Non-met~llic 

Raw Matecials, Pilsen 

Mr. M. Novy. Expert. !JNIDO-Czechoslovakict 

Joint Programme. Non-metallic Industries. 

Pilsen 

Mr. F. Pechacek. Expert. lJNIDO-Czechoslo­

vakia Joint Programme, Non-metctllic In­

dustries. Pilsen 

~s. E. Engelthalerova, Chief of Admini­

stration of the !JNIDO-Czechoslovakia 

Joint Programme, Non-metallic Industries, 

Pilsen 

Ms. M. Horackova, C'ler·k, !JNIDO-Czechoslo­

vakia Joint Programme, Non-metallic In­

dustries, Pilsen 

Ms. A. Hrusova, Clerk, !JNIDO-Czec-hoslo­

vak i<l .Joint Proqramme, Non-metallic In­

dustr ics, Pilsen 

Ms. r. fllnv,)cov,1, t'le:k, Rf•Senrch Insti­

tute for Ccr<1mics, Rcfractor ies nnd Non­

mC'Lsl I ic R.,w ~:.'lt<'r in ls, Pi !sen 
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Mr. J. Zaloudek. Chief. INTIB node. 

UNIDO-Czechoslovdkid Joint Progrdmme. 

Non-metallic Industries. Pilsen 

Mr. M. Jarausch. Expert. INTIB node. 

UNIDO-Czechoslovakia Joint Programme. 

Non-metallic Industries. Pilsen 

Mr. Befekadu Saleha (Ethiopid) 

Ms. Dalila Ammar (Tunisia 

Mr. Sri P. Trivikram <India) 

1. Proqrdmme of the Workshop 

The Workshop concentrated on the energy management in 

non-metallic industries and energy ~uditing. Seven planned 

and two ad-hoc lectures were presented by experts and pro­

fessionals from research institutions and industry. They 

focused on energy management. technological aspects of ener­

gy conservation. energy auditing, energy saving opportunities 

in production of building mriterials, etc. The lectures took 

into account prdcticdl aspects of r~search implementation in 

the industry. The information provided by lectures WdS sup­

ported by CdS~ studies to demonstrate possibilities of ener­

gv conservation in non-metdllic industries. 

The lectures were completed with training video films 

on energy auditing. The proqrdmme of the workshop comprehen­

ded visits to resedtCh dnd industridl orgdnizdtions, prdc­

tical demonstrr.ition for the Mobile Diaqnostic !Jnit and its 

equipment r.ind prr.ictical traininq in enerqy audit on ceramic 

tunnel kiln. 

Different Ad-hor rJCtivities rind ,.J!terr.itions in the 

proqrrimmc were rirrrinqed tn meet the ~perialized demands of 

some prir t L(' i pants. 
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The lectures and industrial study visits were comple­

ted by round-table discussions giving the participants oppor­

tunity to exchange their opinions and experience with lectu­

rers, managers and technical staff in the organizations visi­

ted as well as among themselves. 

Extensive discussions and presentation of country re­

ports continued in the rJNIDO-Czechoslovakia Joint Programme, 

Non-metallic Industries, Pilsen. 

The Workshop was co-chaired by the Board of Participants 

who elected the representative of Ethiopia as their chairman. 

They collaborated with the Joint Programme staff to prepare 

the Final Report. 

2. Discussions 

The participant~ enriched their scope of knowledge 

during the discussions with the representatives who are 

mentioned in the Annex 2. 

3. Documentation and Aids 

Technical Workshop Schedule 

Complete set of 7 lectures 

Bulletins and Booklets of the IJNIDO-Czechoslovakia Joint 

Programme, Non-metallic Industr·ies. Pilsen 

Publication and folder on the Research Institute for Ceramics, 

Refractories and Non-metallic Raw Materials, Pilsen 

Technical Leaflets and Cummulc:itive List of IJNIDO-Czechoslo-· 

V<"1kia .Joint Proqr<"1mme p11hlir<"1tions 

Multilinqu<"11 voc<"thU!rtry for r-errtmic- industry and non-metal lie­

r rJ w m<"1 t er i r:i I ~> 

r:nq Ii sh-Czech Pr r:ict i rr:i l llr1ndhnok 

of produr·t-:;. 
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Energy Mdndqement in Czechoslovdk 

Cerdmic Works 

2. Mr. Z. A. Engelthdler: Technologicdl Aspects of Energy 

Conservdtion in Non-metallic In­

dustries 

3. Mr. J. Mueller: 

4. Mr. M. Novy: 

5. Mr. P. Duchek: 

6. Mr. F. Pechacek: 

7. Mr. v. Novy: 

Ad-hoc lectures: 

Role of Non-metdllics in Industrial 

Development 

Energy Auditing in Production Plants 

Energy Saving Opportunities in Pro­

duct ion of Building Materials 

Advdnced Ceramics for Energy Con­

servation 

Demonstration of Energy Auditing 

Portdble Kit 

Mr. Z. A. Engelthe:der: Presentdtion of the IJNIDO-CSSR 

Joint Progrdmme, Pilsen 

Mr. F. Plechac: Activities of the Czech Stdte 

Energy Autho1 ity 

S. List of Locdtions of In-pl<lnt Trainings 

Presentation of the Mobile 

Diagnostir !Jnit, Ceramic 

Research for Ener --y C:Jn­

ser Vr1 t ion 

Research Institute for Cera­

mics, Re fr <Jct or ies <lnd Non­

metrd I ir R<lw M<lter i<lls, Pi 1-

~en <lnd it~ division in 

llor n i Hf iz<1 
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Practical Application of the 

Mobile Diaqnostic Unit in 

Industrial Plant 

Chlum~any Ceramic Wo~ks 

Wdste Heat utilization Pilsen brewery 

Institution visited on special reguest 

Energy conservation in production of 

stoneware 

6. Presentation of Country Reports 

Westbohemian Cerdmic 

Works Horni Bfiza. 

Plant Tfemosna 

Participants from Guinea Bissau, Indid, Yugoslavia. 

Nigeria, Portugal. Tunisid, Ethiopia. Egypt and Vietnam 

delivered their country reports which were focused on the 

actual and development situation in energy conservation and 

management and in building materidlS industries. The parti­

cipants presented dlso important contributions dealing with 

problems in ecology linked to a fuel use (deforestrdtion. 

gas imissions contdining so2 • NOx etc.). Some country reports 

involved dlso a wish for closer contdcts with the UNIDO/ 

C~echoslovakia Joint Programme. Non-metallic Industries. 

Pilsen or suggestions for a twinning ar~angement between the 

Joint Programme dnd represented institutions from develor 

ing countries. All participdnts agreed that the Joint Prog­

ramme Pilsen will edite the country reports as its official 

publications. 

V. ADMINISTRATIVE ORGANIZATION OF THE PROCRAMME 

1. Administrative Work 

Administrative staff was enqr:tqed in organizing and arranqinq 

lectures, plant visits in fartorics and in the Reser:trrh Ir­

stitutc, ar·rommodr:ttion <'111.snqPments, locr:tl tran:.port, soci-sl 

events, providing of vi~;,1~; rind r11r tickPt:. hookinrJ etc. 

?. Scr·retr11 ir:tt r:tnd Audicnr·e f{qom 

The Ser-ret<'lr i<'lt of th(• Work~;hop w-s~• p~;L1hl ishf'd in the pre­
mise;, of the IJNIDO-(·ssH .Joint l'roqr,1mm<', th<' Audirrwe Room 

in thP IJRi\I, hotPI in Pil~;Pn. 
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VI. EVALIJ:\TION BY THE PARTICIP.l\~TS 

The Technical Workshop on Energy Management in Non-metal-

1 ic Industries offered the opportunity for the pdrticipants 

of 10 countries to shore their experience and viewc together 

with Czechoslovdk expert~ ond to upgrdde their knowledge in 

the field of energy mdnogem~nt in building moteriols industry. 

This topic involved not only o spherE of enPrqy dUditinq,pos­

sibilities of eneroy sovinqs ond conservdtion but ~lsc impor­

tant problems in brick,cement dnd ceromic technologies dnd 

foctors in economy linked to the energy os well os e~ologicdl 

impdcts ond possible solutions. 

The contribution of Czechoslovdk industries in this pro­

gromme wos very significant. The porticiponts opprecidted 

o high stdnddrd of resedrch done in the sector of energy mdno­

gement ond were able to recognize o procticdl exploitotion 

of knowledge in ceromic industry. They discussed in institu­

tions visit~d the problems reloted to their concern ond h0me 

proctice. The porticiponts ocknowledged thot the informdtion 

goined during v.i.sits, lectures, practical in-plont traininq 

and round-table discussions will help them in their further 

activities in their home countries. 

Following visits to the IJNIDO-Czechoslovokio Joint Fro­

qromme, Non-metallic Industries, Pilsen, to the Reseorch In­

stitute f0r Ceromics, Refractories and Non-metallic Raw Mate­

rials and ceramic plants and on the Casis of fruitful discus­

sions the participants expressed their wish to co-ope:nte clo­

ser with the !JNIDO-\,zerhoslov.-:1kia .Join~ Progrr.imme, Non-metc"Jl-

1 i c I n d u s t r i e s , P i I s e n 1 n t he f u t u r c i n \- h fJ f i e 1 d o f t r a i n i n q , 

testing nnd evaluation of their indiqcno11s non-metr.illir raw 

mnterials, enerqy nuditinq rind mr1n,1qcment, f11r+-her in r1ssis­

tr1nce in c:;tahli:;hinq f'n<>rqy r·on~;ervntion proqrr1mmcs nnrl 

centres in their home ('()\Jntr i~~:;. ThPy rJl~;o c)p~;ircd to ohtain 

publi;,hcd pnpPr:; nnd tr•drnir«al informrstinn thrn11qh the TNTIH 

node Pil:;f~n. Ail p.irtir·iprint:; W<'r<~ -sl:;r, :;uppliPd with ~erhni­

<·rsl I itr.rrshne of th<' .J<,irit l'rorp.arnrnc• ,11'r'()tdiriq to thf.'ir :;pp­

r· i ,1 I w j :;h. 
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The p~rticipdnts in the workshop presented dlso some 

individual reque!:ts .:ind recommendc-itions reL-itcd to the need 

of their respective countries. 

The participants expressed their gr·atitude to !JNIDO and 

the Joint Programme. Pilsen for arranging this workshop in 

Czechoslovakia where the authorities are very generous in 

sharing their knowledge and experience. They appreciated 

rzadiness extended by the organizers of the Workshop. 

They were thnnkf11l to Dr .. l\. Losfak. guarant of the Joint 

Programme. Pilsen and Director of the Workshop for his active 

part in the Programme . 

They greatly appreciated the role of Mr. Z. A. Engeltha­

ler. Director of the Research Inst;tute for Ceramics. Refrac­

tories and Non-me~allic Raw Materials and Chief Executive of 

the !JNIDO-Czechosl0vakia .Joint Programme. Non-metallic Indust­

ries. Pilsen for well prepared programme and his personal in­

volverr.ent in various activities. They further appreciated his 

part in the round-table discussions. 

The participants expressed their qrntitude to Mrs. E. 

EnqelthalerovA. Chief of Administration ~nd to the other staff 

members of the IJNIDO-<'zc(·hoslovakia .Joint Proqrnmme. Non­

metallic fndustr ics, Pil:.en who were always helpful and rontr 1-

b u t e cl t o t h 0 s 11 c ,. <' s s o f t h '' ...- u r k s ho p . 
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' - a ""• • .... -. 

··::rJo p:·:>:e:-t f£NCO~Er·:. 

tunity for ~utudl exchdnq~ ~f views dnd experienc~ ~nJ es­

tablishment of new prof~ssiondl contacts. 

The pdrticip<3n"::s therefore recommend to liN:)O 

to orqdnize simildr joint interreqiondl events in the fu­

ture. too. 

2. Participants from Guineo-Bissdu (Mr. Da Silva) and Hunqdry 

C~r. Istvan Dobd from world a~nk Co-ordin4tion Office' 

~qreed on future bilaterdl co-oper~tion between their orq4-

nizations. 

). :~erqy ~dndqement ~r.d ~o~servdtion in industry ~el~s t<J 

improve enerqy baldnce of economics of dll countries. !nter­

ndtional 4nd interreqiondl co-operation and technical as­

sistdnce to promote the dpplicdtion of enerqy mdndqement in 

developinq countries is desirdble. The Enerqy Manaqement 

Proqramme for non-metallic industries developed by the 

lJNIDO-Czecho3lovakia Joint Proqramme, Pilsen in co-operd­

tion with the Research Institute in Pilsen proved its ef­

ficiency alreddy in mdny countries. The fdcilities dre 

aVdilcsble in the Joint Proqr~mme (fJCJP) for· trdinir.q, hiqh­

-level consultations, advisory missions, rdw materidl tes-

~ :.!:<:l -ind eno?r·oy dUdit:inr: "''<~·~ution t::i he utilizo?d '::"-·:· .. ~e 

d(~Vc 1 opinq countr£c:;. !'ht? :\ssist- .... nrc nnd :·o-opcr(j':-ion with 

'-he !JC.JP will be n~.kcd for offir·ir1lly hy :;ome of ._he pc:ir-

t- '.C'if>r1t-inq C'Ot!rl'-r ie~ .• sueh nS Vict-nr1m, Por t-u(j,J I, r-:~hiopir1, 

Tun i s i a , Cu i n e ': - I' l. ~; ~. r1 U , D . P . f~ . o f Kor c r:1 , N i a p 1 i r:1 , , n cl o I;- h c r s . 

I,. lJ~JTDO Vicnric~ i!; kindly l<'(!IH::;l-pd 1-o ;;('o(•k rl ro~.~;ihilit-y for 

ri t·rrinsfer of <;oftvnri.· for 0nr•r(~y .111di'-inr;'which w,,~; d<'V0-
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5. Participants apprecidted training video programmes prepa-

1-ed and presented by the IJCJP and the RICRRMP in Pilsen 

(their list is a~tached to the Report dS Annex 4). They 

request the INTIB. IJNIDO Viennd dnd the Joint Proqrdmme 

Pilsen kindly to investiqate possibility for the supply of 

copies for local nationdl trdining centres in developinq 

countries. 

6. Majority of country reports revealed that some relatively 

cheap energy sources (e. q. firewood. heavy fuel oil) are 

still largely used in many developinq countries despite 

serious problems cdused. such dS extreme deforestrdtion 

dnd environmental pollution. In this connection it is de­

sirable to investiqate possible use of dlterndtive enerqy 

sources and reduction of energy consumptions throuqh dn 

application of energy dmdnaqement tailored to the specific 

local conditions and needs. Where necessary the orqaniza­

tions from developi~g countries will ask d fJNIDO dS~istance. 

e. g. through technicdl dSSistance projects. 

Chief Executive of the IJCJP explc ... ined to c<ll parti­

cipants that project formulation procedure is d very im­

portant and responsible ffidtter. Objectives. needs and aims 

must be known and clearly formulated (Annex 5). For more 

complicated projects it is possible dnd recommended to dSk 

ford preparatory assistance of IJNDP by inviting the !JC.JP 

(or other) experts for the formulation of proje~ts (pre­

paratory assistance mission). 

7. The Special Industridl Services (SIS) mission can be reques­

ted for· in case of troubleshooting and urgent assistance 

to organizations in Dr.'s through appropri::ste SIDFA at loccsl 

IJNDP office. This assist.:ince i~; r:1vailr:1ble both for qovern­

ment-ril rind pr ivrit-e orqciniz,,tions on conditions of relevant 

qovcr nmcnt-cil ripprov,,! (for quid<' I in('S sec> Annf•x '>). 

8. Respondinq t-o t-hc inquir ie:; of p.-srticip,,nt:; cJS for techni­

f'cil r:1nd :::;eicnt·ifi« inform.st ion, it:. di~;~;<•minritiqn .snci oh­

l-csininq r·ornp11tPr :;nftw<1t<"' r,n Pf1t'rqy .-sudit inq .snd t-pr·hnic,sJ 
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assistance they were informed on contact addresses attached 

as Annex 6. 

9. The participants are of the opinion thdt 8 days are too 

short to reserve sufficient ·i~e for in-plant trdininq. 

Therefore, future Workshop should be extended up to two 

weeks dnd extended time used for more in-pldnt trdininq. 

10. The participants evaluated positively the role dnd dSSis­

tance of the UNIDO-Czechoslovakid Joint Proqr~mme. Non­

metallic Industries. Pilsen in providinq technical help 

to developinq countries. That is why UNIDO and the UCJP 

should: 

a) Continue editinq technical putlications focused on ener­

gy auditinq, manaqement and conservation and other issu­

es as requested by developinq countri~s. These publica­

tions will be distributed throuqh the INTIB node, Pilsen 

which can also edit and distribute titles presented by 

the scientists. researchers and professionals from de­

velopinq ~ountries who may have concern. Participants 

requested Joint ?r~qrdmme publications in amounts of 

5 - 55 titles each. They aqreed that the country reports 

presented can be published and distributed by the Joint 

Proqramme. 

b) Continue editinq new audiovisual proqrammes focused on 

particular problems related to enerqy manaqement, de­

velopment of new technoloqies, environmental protection 

etc. 
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LIST OF PARTICIPANTS IN THE WORKSHOP 

1) Mr. El Sayed HUSSEIN Mohamed Husein 

EGYPT 

Manager of Kilns and Utilities Department 

ANNEX 1 

The General Company for Ceramic and Porcelain Products 
P. o. Box Ramses, Cairo 
Specialization: operation and maintenance of kilns, power stations, 
gas mixing stations, bvilers and air equipment 

2) Mr. Befekadu BALCHA 

ETHIOPIA 

Head of Mineral Exploration Department 
Ethiopian Institute of Geological Survey 
P. o. Box 2302, Addis Ababa 

P~iv.: PCB 21503 

Addis Abdba 
Specialization: exploration of less energy consuming non-metallic 
raw materilas and communal supply of energy source to replace wood 

3) Mr. Alberto DA SILVA 

Head of the Project on Energy Planning 
E. A. G. B./E. P. 
Apartado 6, 1021 Bissau Codex 

GUINEA BISSAU 

§E~£!e!!!~e~!2n: electric power transport and distribution of 
electric energy 

4) Mr. Nirmal John GAINNEOS 

INDIA 

Deputy Manager 
Bharat Heavy Electricals Ltd. 
Electroporcelains Division 
P. B. 1245, Bangalore 560012 

~P~£!e!!~~~!2nl modern firing methods and energy savings 

5) Mr. Avinash Uddhav PATIL 

INDIA 

Senior Engineer 
Bharat Heavy Electricals Ltd. 
Electroporcelains Division 
P. B. 1245,Bangalore 560012 

~e~S!~!!~~~!2~: electrical energy conservation in ceramics plants, 
electrical projects and maintenance of electrical 
equipment I 
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6) Mr. Ramuhally Prabhakar TRIVIKRAM 

INDIA 

Managing ~irector 
Mysore Stoneware Pipes and Potteries Ltd. 
No. 80, VI. cross., Gandhinagar, Bangalore 560009 

~E~S:!2!J.z2.!J2!\ __ planning of expailsion and diversification of the 
company, design of modern kilns for ceramic in­
dustry (stoneware pipes) 

7) Mr. Ri SON-TEK 

Senior Resea=ch Officer 
Pchongyang Optical Research Institute 

PchonJyang 

D. P. R. Of KOREA 

§E~S:!2!!~2!!2~= optical system designer; energy management in 
glass industry 

S) Mr. Ho YONG-SAM 

D. P. R. of KOREA 
Researach Officer 
Pchongyang Glass Factory 
Pchongyang 

§E~S:!2!!~2!!2~= energy management in glass industry 

9) Mr. Zo SONG-DU 

D. P. R. Of KOREA 
Research Officer 
Pchongyang Glass Factory 
Pc hong yang 

§E~S!2!!~2!!2~= energy management in glass industry 

lo. Mr. G. Olufemi A. LADITAN 

NIGERIA 

Consultancy Director 
INSER, !CD, II. &ofo Abayomi Rd., P. O. Box 7498 

Victoria Island, Lagos 

~E£S!2!!!2~!2~: industrial metallurgy, natur~l gas-based indus­
tries, classification of cl.1ys 

11. Mr. Artur M.:rnucl SERRANO 

PORTUGAL 

llcad of the Energy Dep<lrtmcnt 
'l'echnolo<Jic,11 Centre for l'cr.imic::; .ind Class - c. '!'. c. V. 
H. Coronel \'cic;.:1 Sim:lo 
1000 'co i.ml.Jr.1 
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.. .. 

~f!~!!!!!!~!2~= heat transfer and dyna~ic fluids a~c energy 
auditing 

12) Ms. Dalila AMMAR 

'!'l~ISIA 

Chief of the Service of industrial sector in Department for Ra­
tional Use of Energy 
S Rue Ibn Elyazar, 1002 Tunis 
~~~£!.2!!!~~!2~: e:ierc;y L.a~6a;.:;:.~:-.t. ~~ indus~ria:. se~~or 

13) Mr. Dhaouadi JALEL 

TUNISIA 

Energy Auditin9 Expert 
Technical Centre for Building Materials, Ceramics and Glass 
No. 5, Rue 8201, Cit~ El Khadra, Tunis 1003 

14) Mr. Minh Quan VU 

VIETNAM 

Head of Geochemistry Laborator}· 
Centre for Geological Research of Sea 
~3tlonal Centre fer Scier.t1!1c ~~s~~rc~ 
Sghiado, Tuliem, Hanoi 

~~~£!!!!!!~.!2~: geochemistn· .:!nc enerc;y ::-.a!"lage::ie:-.:. 

15) Mr. Konstantin HAD21-RISTIC 

YUGOSLAVIA 

Senior Research Officer 
Institute for Construction Materials, Ceramics anc ~o~-metallic 
~inerals 

TT .~taji!':ke ]'), 7 r, 000 Tu7l,.. 

s~ecialization: -&:::------------ : _ :-. -~ c:- r\· at 1 or. 

.............. 
1.-~- .. J ..... :. 

::c:sd 0! t:.(: :-•_·,.;;•_-ar\. .. :. :·!t.·; .. ,;r~::-(:~.:. 
~ : . ~ t 1 l - t c..: : '- ! _· .: :--. ! .. t :· . c: .. .: : . :·: ... _ '- ! .. , .. - I =· - : . -;· .. _ :. -· ..... ~ -
~-'.1r-.era1 s 
r T :< 1 a ~ i ··: k r -~ ., , I ', O O () T t 1 i' 1 ,. • pr : v . · I' . K <> ·; c, ! i r· ;, , I "0 Cl 0 r u z 1 rt 

. . 
. : .. " 1 ! ~ l : : " .:. . : : . L.-·----------- ... . . .. : . . ~ . ·-: 



17) Mr. Milenko MARICIC 

YUGOSLAVIA 

- 4 -

Senior Research Officer 
Research Institute of Materials 
Bul. Vejvode Misica 43, Beograd 

2E~£!!!!!~~!g~: production of ceramics/refractories, ferrites, 
clay bricks/, design of ceramic factories 
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Annex 2 

LIST OF OFFICIALS AND TECHNICIANS 

MET DURING THE WORKSHOP PROGRAMME 

HUNGARY 

POLAND 

ROMANIA 

- Mr. Istv~n Dobd. Expert of the World 

Bdnk Co-ordindtion Office and Energy 

Efficieocy Office. Budapest 

- Mr. Miklos Hilger. Senior Resedrch 

Officer. C~ .tral Resedrch and Design 

Institute for Silicdte Industry (SZIKKTI). 

Budd pest 

- Mr. Denes Bulkai, Energy Efficiency 

Officer. World Bank Co-ordination Offi­

ce dnd Energy Efficiency Office. Budapest 

- Mr. Kristof Domszky. Director. Energy 

Engineering Resedrch and Development 

Service. Ltd .• Buddpest 

- Mr. Maciej Broniarek, Chief Specialist. 

Ministry of Development and Implementa­

tion. Warszaw 

- Mr. Zbigniew Polesinski. Director 

Institute of Glass and Ceramics. 

Warszaw 

- Mr. Serqiu Motateanu, General Inspector, 

Ministry of Wood and Building Materials, 

Bucharest 

- Mr. Mirc-e<J Lips~. Consultinq Enqineer, 

Ministry of Wood and Ruilding Materials, 

Buc-harest 
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IJSSR 

• 
BULGARIA 

CSSR 

• 

- ') 

- . - Mt . Pe L-1 t N i c i f o 1- o v i c • :\ d v : s er- , 

Testing Materials Institute, Belgrade 

- Mr. Alexandre V. Klimenko, Head of 

Scientific Research Division, Moscow 

Power Engineering Institute. Moscow 

- Mr. Anatoli G. Vakulko. Head of Labora­

tory Department, Moscow Power Engine­

ring Institute, Moscow 

- Mr. Alexey I. Pereletov, Senior Rese­

archer. Moscow Power Engineering Insti­

t_1te. Moscow 

- Mr. Bojidar Smotchevsky, Designer. 

Scientific and Technological Institute 

"Promishlena Energetica", Sofia 

- Mr. A. Lo§f~k. Member of the Advisory 

Board of the Minister of Constr-uction 

and Member of the IJNIDO-CSSR Joint Com-

mittee 

- Mr. Z. :\. Enqelthriler. \.hief F.xecutive of 

the IJNIDO-Czechoslovrikiri .Joint Progrcim­

me, Non-metallic Inrlustries, Pilsen cind 

Director of the Re:->erir rh Institute for 

('cr.-:1mirs, Rcfrdrtor ies .-:1nd Non-mctcil l ic 

- Mr .. J. Proch.\zk.-:1, llc.,d of th0 Divi~;ion, 

r i,sl:;, Pi l:;0n 

Divi:;ion .it !lorn! llrlz.s 

- Mr .. J. ('hv.lt.il, Dir1•<"tor 
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- Mr . Z . Pacctl 

Representative of the UNESCO Seminar 

"GEOCHIM" 

- Mr. D. Bako 

Enerqy Research Institute, Praque. 

Secretdridt of the ENCONET Project. 

Praque 

- Mr. R. Menkynd, Scientific Assi~tdnt 

of Director of the Resedrch Institute 

for Ceramics. Refractories dnd Non­

metallic Rdw Mdteridls. Pilsen 

- Mr. Z. Voracek. Head of Enerqy Research 

Department, Research Institute for Cera­

mics, Refractories and Non-metallic 

Rdw Materials, Pilsen 

- Mr. V. Novy, Senior Resedrch Officer, 

Research Institute for Ceramics, Refrac­

tories and Non-metallic Raw Materials, 

Pilsen 

- Mr. V. Ra§pl, Research Officer, 

Research Institute for Ceramics, Ref­

ractories and Non-metallic Rnw Materi­

als, Pilsen 

- Mr. P. ~iroky, Research Officer, Rese­

arch Institute for Ceramics, Refracto­

ries and Non-metallic Raw Materials, 

Pilsen 

- Mr . M . llrd;, k y, l.h i e f of the S tr u ct u r a 1 

Ccrnmics Dcpnrtment, Rescnrrh Institu­

te for (~eramirs, Refrnrtor ies and Non­

mct."111 l(" Rnw Matc~r irils, Pi )sen 

Divi~;ion nt flornl llflzn 
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- Mr. M. Fiala, Chief of the Refractory 

Materials Department, Research Institu­

te for Ceramics. Refractories and Non­

~etallic Raw Materials, Pilsen. Divisi­

on at Horni Bf iza 

- Mr. S. Frank, Assistant of Dir~ctor. 

Westbohemian Breweries, Pilsen 

- Mr. V. Navratil, Trade Repressentative, 

Pferov Machinery, Pferov 

- Ms. E. Engelthalerova, Chief of Admini­

stration, ONIDO-Czechoslovakia Joint 

Programme, Non-metallic Industries, 

Pilsen 

- Mr. P. Duchek, Deputy Senior Expert. 

IJNIDO-Czechoslovakia Joint Programme, 

Non-metallic Industries, Pilsen 

- Mr. M. Nov~. Expert, 

IJNIDO-Czechoslovakia .Joint Programme, 

Non-metallic Industries, Pilsen 

- Mr. F. Pecha~ek, Expert 

lJNIDO-Czechoslovakia Joint Programme, 

Non-met.:sl 1 ic Industries, Pilsen 

- Mr .. J. Z<:J loudek. \.hief of INTIH node, 

IJNIDO-<'.zecho:;lov,,ki<:J .Joint Proqrcsmme, 

Non-metrJ! l ic Tndustr ies, Pilsen 

- Mr. M. ,J,11 <111:wh, Exp0r t, 

!JN I fl()-< "z1•«ho:; I nv,sk i <1 .Joint Pr oqr .smffi(', 

Non-mPt.il l i<· Ind11:;b ir:;, l'i l:.Pn 



Conclusions and recommendations from the 
Reqiona! ~orkshop on Enerqy Conserva~ion in 
Industry for .\fri.can c-ountr!es (orqCinizeci by 
lJ'.'\IDO in Cairo. 1--. 0ctober 1~89) 

.-\nn..:: x .~ 

.a • PLAC[ VISITED: Curo, Egyp1 

5. DATES: 30 ScpL - 6 Oct. 1989 

30 Sept. - 6 Oct. 1989 

26 ScpL - 6 Oct. 1989 

6 . PURPOSE OF MISSION: 

• 7. 

To hold the Resiooal Workshop on Energy Conserva1ion in Industry for African 
oounlrics (project XA/RAF/89/611 ), orpnized by UNIDO in co-operation with the Ministty of 
Indusuytrabin Institute for Metallurgical Studies, Egypt. 

The objectives of the Workshop were to up-grade th( shlls and knowledge of the 
participants on the application of modem technical and technological achievements in the field 
of energy conservation, IO provide sound advice to improve encr~ utilii.ation through energy 
oonservarion in indnsuy and also to identify means of the panicipating African countries in the 
field of efficient USC fX energy and IO prepare rt:OOl1V1lendations on this muter. 

ACHIEVEMENTS: 

7.1 The Workshop was held from I to 5 Oc1obcr 1989 in 1he Arab League Confercnc( 
flail, Cairo. 22 panicipants and one observer from lO African counuies attended 1hc meeting. 
The following counuies were rcp;cscn1ed: Algeria. C.amcroon. Egyp1. E1hiopia. Ivory Coas1. 
Morocco, Senegal, Tanzania, Tunisia, Zambia. 

7.2 The Workshop was opened by Mr. M. Abd El·Wahab. Mmis1er of lndus1ry, Mr. M. 
M. Abbaza. Minister of Elcctriciry and Energy and Mr. Vassilie,-, Dcpu1y Direc1or-Gcneral. 
UNIDO, who delivc~ an opening speech on b(half of Mr. Siazon. Dirccror-Gcncral of 
UNIOO. A number of Egyptian officials panicipatcd in 1hc otx·nin~ ccremooy. 

7. 3 Five reports on \'arious topi::s of energy l'Pll\l'f"\ :it1on 111 111.iu.,·I)· v. ere presented by 
international consuhants. as well as four cas( "tu,11eo; on the rl'suh!. of UNIDO cncrj!y 
coni;cr.iation project.:. in Egypl v.fo'"·h have been prcpilrl'd by E~~ pt. an n;ttional con<.ul1;1nts 

' 

7.~ lv.o IO·planl \l\lt'., IP the tJ.:--;;i,r ( iLt" A ( '..,I.if ( 'o :tn11 the ·1 ;~h1n ln,t11111r f P: 
~ktaliurgJCal S1uc11c ... '.H"rl' 11rf.1n11t·<l v.lil'rt' Ilic p .• r:·~ 1p.rnh v.~·rc ;1\l.~u;11nrc:d v.11h lht• rc.,11i1• 
nf,l '\IDO prnjc,·ts on cna~·y l"'n,c:> ,,,.,,, .. in,! r.p1.nmc;:r r1•:, r'·.1·:- !o1~ ,-.1rry111r 1•1:: t'!1c:: .. 
a11d111ng on 1hc plant Incl 



. "'. 

• 

2 

dunng all five days of the Workshop. 

On the basis of these discussions the following main conclusions and 
rccommcndations were prepared and approved by the Workshop: 

Conclusions: 

The participants of die Wortshop considmxf the following criteria would 
be of high importance ID sound energy practices and use: 

- Creation of an appropriare institutional infrastructure which would be responsible for the 
design and management of the national energy conservation programme. rendering of advisory 
and consultancy services ID industrial cnteiprises in both lhc public and the private sector and 
training of personnel needed for the implemernation of such a programme; 

- Provision of additional financial resources by governments to industry to act as a tool for 
promoting lower energy consumption, including establishment of a legal framework for the 
cnecgy conservation systan. thus enabling more oversight and regulation of energy use and 
~ 

- Promotion o! research and development based in areas of energy auditing and 
managemcnt,taking into account the pattern of energy consumption and use by the various 
indusaial sub-sectors. Such rcscarch and development should be carried out. in closer co­
opention between concerned R&D institutions and industry. 

- Establishment of national data banks and infonnarion systems which will f)( responsible for 
providing information on the state-of-the-an technologies developed in the field of energy 
conservation for induscy. 

Considering the far-reaching damage of forestry and wood resources in African 
counaics caused by the high consumption of firewood and charcoal in African households and 
industries, and lhc thrcal that such a practice has on the ec.ologicaJ balance on the continent. the 
panicipants urged the govcmmencs concerned to undertake necessary measures to avoid 
funher depletion of those natural tt.sourccs and considered th11 the introduction of efficient 
energy conservation systems would constitute a vitaJ step in this di.~n. 

In order to intensify regional co-operation, resulcs and experience gained through 
USDP/UNIOO projects, particularly those in African countries, should be fully utilized in the 
development of future energy conservation systems within 1he region. 

Recommendations: 

In view of the high energy consump1ion and 1hc imbalance of payment for mos1 of the 
p:lnicipating coun1ries, it wa~ considered most appropriate that energy conservation be 
approached in an integrated manner. Towards this end. the panicipants strongly rC"Commended 
th;1t 1he regional projert he initiated and funded thrnu!'.h rn11ltilatcr;1l .-.ourn·~ w11h thf' followinr 
ot'tjcctivcs: 
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b) design and implemenration of pilol energy consc:rvation systems at the plant 1evd in 
one or two ena-gy inseosive industtial sub-sectors in the panicipaling African 
countries; 

c) setting up of the African regional industrial energy conservation inf onnation 
nclWOrk; 

This will enable govmunents and industry ID deal efficiently with the following issues: 

a) 11 lhe polic;y leyeJ; 

- strengthening of the institutional infrutructmc through the establishment of 
nariooal energy a>mUYadoo nwnagrmmr unils in the panicipaling countries; 

- aalion IDd operation of nalional energy consc:rvation dm bases and informalion 
services; 

b) ar lhe mragia; IMI: 

- opentim of tailor-made eocrgy conservation system including energy auditing and 
management d eor.IJ1 a&. 

Such a regional pojcct sbou.11 x dcsi&ned 1D aci1ize QUting expe.rtisc and instimtions in Mricu 
countries which alre3dI_ b1·1e pinecf experienc:-.c in this area, such as the Tabbin Institute for 
Metallurgical Studies (Egypt), the Agcocc de Maitrise de l'&ergie (Tunisia) and the Agence 
Natiooalc pour la Promotion et la RadONliulioa de IUdlisatioo de l'F.nergic (Algeria), all of 
which have accumnJaftd expcRnce in dlis field during the past few years. 

UNIDO was requested to take 1be ~ Sllepl for initiatin& 1bc c:reaboa of such a project and 
to ensure adequate financial support for 111 implementation. both from participatinL African 
countries IDd multilatenJ SOURU. such IS UNDP, the Industrial Development Fund (IDP) and 
ocher funding rourcea. 

In ordt.r to improve the mode of operation of the recommended network. it is suuested that 
propa linb&e be established between it and the UNIDO-INECA system and/01 other related 
international networb. 

7 .6 A number of participants of the Worbhop underlined tha1 practkally for the fint time 
they had the opponunity to discuss and exchange views on their experience and needs in t.he 
field of industrial energy conservation with representatives of o«hcr African counaics. 

7.7 During Mr. Vassilicv's discussion with UNDP, Cairo, it was agreed that UNIDO 
would continut its activities aimed al strengthening the capabilities of the Energy Conservation 
Centre which was established on the basis of ~ Tabin Institute for Metallurgic&) Studies. For 
this purpose, a new projccr should be prepared with poc;c;ihl~ finanC'ing frnm IJNDP umhre!!a 
project RAB/89,-022 · Suppon to Euro·Arab Jn1errcgional C(l()peration. 
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'. HH.LU\\ -l P AL 11 \ H ll·.~: 

8.1 On 1hc basis of 1hc Workshop's rccommcndarions. a project formularion framework 
CPFF) for a regional project on indusoial energy conservation should be submitted to AREA 
for consideration. 

8.2 A new project aimed 11 sttcnpening chc capabilities m lhe energy conscrvalion cenD"C 
in EoPI should be prqwt:d in c:o-opaarioa wilh IQ'CS/IMR and ICYI'JMET and sutmiaed to 
dae ONDP for a>nsidenlion and followin1 aDocalion m funds needed 

9. DETAILED SUBSTANTIVE REPORT WILL BE PREPARED BY: 

F'mal report ol lhe Reiional Wortshop on Eneray Contenalion in Industry will be 
rttPattd and i~SUtrl a~ an UNTOO pubfiarian . 
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lJNIDO-L'SSR JOINT PROGRAMME. NON-METALLIC INDUSTRIES 

PILSEN 

LIST Or TRAINING VIDEO PROGRAMMES: 

1) Bentonites 

2) Live Wdter 

3) Energy Mdndgement in the Silicdte Industries 

4) Applicdtion Resedrch in Non-metdllic Industr-ies 

5) Bentonite in Agriculture 

6) Energy dUditing 

(1 VHS video Cdsette) 
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Annex 5 

Project Developaent (Main Guidelines) 

1. Justification and Backqround Information 

2. Objectives - Lonq term d~d development objectives 

- Immediate objectives 

3. Inputs 

a. National input. i. e. from Government. or Privat 

enterprise of from co-operatives 

b. UNIDO input 

b 1. International consultants. need expressed in w/m 

(working months) 

b 2. Training - domestic 

- abroad 

Con~ent of traininq programme 

- what field 

- durotion 

- cost of training with breakdown per person and 

per months 

b 3. Equipment 

testing equipment or pilot plant 

b 4. Miscellaneous 

4. Outputs 

For each inp:1t wh<1t will be the output 

S. Activities of the Projert 

to be defined acrordinq to objectives, inputs and the 

real need. !JN Authorities will select the best way and 

pl 1'.1Ce for each country. If vcr y sper if ir r cquest, as an 

exemption, w:lJ he submitted, it must he explained and 

·j U 5 t i f j Pd • 
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6. Budqet 

Costs of different inputs dte evdlUdted dnd covered by: 

6.1. Govetnmentdl contribution 

- in kind 

- in US dolldrS contribution shows qood will 

dnd interest. cost shdrinq 

6.2. UNIDO contribution in US dolldrs 

Project Development Administration 

The project concep~ or proposal to be submitted 

throuqh the Governmentdl cont3ctinq office. 

oriqinal to UNDP 

copies to UNIDO SIDFA (if estdblished) dnd to lJNIDO. 

dtt. Mr. G. Ldtortue 

Director 

Project Review dnd ApprdiSdl Division 

UNI DO 

P. 0. Box 400 

A - 1400 V i e n n d 

ArJSTR I A 

Telephone 2631. extension 3350 
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Annex 6 

Addresses for direct contd.cts with ONIDO Viennd 

Mr. And.tali VASSILIEV 

Deputy Director Generdl 

United Nations Industridl Development Orqdnizdtion 

P. 0. Box 300 

A - 1400 V i e n n a 

AUSTRIA 

Ms. Archalus TCHEKNAVORIAN-ASENBAUER 

Director 

Industridl Operations Technoloqy Division 

United Nations Industridl Development Orqdnizd.tion 

P. 0. Box 300 

A - 1400 V i e n n d. 

AIJSTRIA 

Mr. Vladimir PODSHIBYAKIN 

Chief 

Industrial and Technoloqic<Sl Information Section 

United Nations Industrial Development Orqanization 

P. 0. Box 300 

A - 1400 V i e n n o 

AOSTRIA 

Mr. Stonislav MOROZOV 

Chief 

Deportment of Administration 

Controcts Section 

IJnited Notions Industrial Development Orqaniz<:ition 

P. 0. Rox 100 

A - 1'100 V i c n n d 

AIJSTR I A 
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Mr. Alexdnder MAKOVETS 

Industrial Development Officer 

Industrial Manaqement and Rehdbilitation Branch 

Department of Industrial Operations 

United Nations Industrial Development Orqanization 

P. 0. Box 300 

A - 1400 V i e n n a 

AUSTRIA 




