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UNIOO/ALlITERV-FKI Ltd. 

EXECUTIVE SUMMARY 

CONTRACT 

between 

United Nations Industrial Development Organisation and 

ALUTER V-FKI Lut 

for the provision of services relating to the 

JAW AHARLAL NEHRU ALUMINIUM RESEARCH DEVELOPMENT AND 

DESIGN CENTRE. 
NAGPUR. INDIA 

Project Number: DP/IND/88/015 

Contract Number: 89/153 and its amendment No. L 

Immediate Objective: 

To assist the government of India in setting up a functioning Aluminium Research 

Development and Design Centre which will develop the capability of carrying out its 

main functions on behalf of and in co-operation with the bauxite proces.gnglalumina 

production and aluminium smelter industries in the country. 

Special objectives: 

To assist the establishment of the Aluminium Research Development and Design 

Centre consisting of 
- Alumina Production Research Department 

- Aluminium Electrolysis Department 

- Analytical Research Department 
- General Services, computer and Process Control Department 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-2- UNIDO/ALUTERV-FKI Ltd. 

Duration: 

As in the original contract: 17 Nov. 1989 - 17 Nov. 1992 

and its amendment No. l: 17 Nov. 1989 - 30 Nov. 1993 

Conclusions: 

In accordance with the scope of the contracting services of the subject contract and its 

amendment No. 1 (Annex l) the international subcontractor (ISC) has accomplished 

the following servicesiactivities detailed in five progress and one interim reports. 

1be main issues of the above an: 

I. A team of ISC experts reviewed and assisted the finalisation of detailed Centre 

design inciuding: 

- The determinanon of main functions of the various laboratories along with their 

space and staff requirements. 

- The proposals for the establishment of large scale alumina laboratory and 

experimental electrolysis cells. 

- Data supply to MECON, for the design of alumina pilot plant at Korba. 

- The proposal to form a process engineering group. 

- The formulation of Research and Developm~t programs for the Centre. 

- Data supply to ME CON expens for the designing of buildings . 

., The ISC has provided/submitted the required/agreed test and analytical procedur~ 

The list of them is in Annex :?. 

3. The ISC has completed his obligation with respect to providing criteria for the 

selection and assisting m identification and specification of imponed equipment for 

both UNIDO and JNARDDC. 
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-3- UNIOO/ALtrrERV-FKI Ltd. 

4. The ISC has provided assistance and guidance for the centre in the preparation of 

techno-economic evaluation of preinvestment studies. carbon material testing and 

information services. 

S. In the framework of the subject Contract and its Amendment No. I. the ISC has 

already carried out thirteen (13) man-months of field work contracted. The site 

works are enlisted in Annex 3. However. due to the delay in accomplishing of 

buildings a one month expertise in carbon laboratory is being carried out at the 

time of repon writing. 

6. The repons prepared by, or assisted/guided by the ISC expert during the project 

time are summarized in Annex 4. 

Recommendations: 

Aiming at maintaining and upgrading the results achieved during the project 

implementation to date. it would be crucially imponant: 

to further upgrade the technical and scientific capabilities of the Centre 

to maintain/widen relations with international organisations both in the field of 

institutional co-operation and personal relationships; 

to ~nsure the funher possibilities of expertise m order to assist m 

preparing/carrying out imponant. high level Research and Development projects 

which along with a well selectt:d fellowship/study tour program can significantly 

contnbute to upgrading of the technical and scientific level of the Centre. 

All these can only be achieved by a prolonged UNDP/UNIDO assistance, 

therefore the implementation of one to three years continued suppon of post 

project phase is recommended to be considered by both the United Nations and 

Government oflnd~a 

General: 

Duria1g the visit of the ISC team leader at the Cer.tre. Nagpur. the obligations of the 

ISC contract were reviewed and evaluated by the National Project Director Dr. T. R. 

Ramachandran, chief Technical Advisor, UNIDO Dr. J. Zambo and Dr. T. Kalman 

based on whi;h rhe full compl<.>tion oflSC contract can be stated. (Annex S). 
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-"' - UNIDO/ALUlCR.V-FKI Ltd. 

INTRODUCTION 

The Final Repon was prepared in connection with Contract between the Uruted 

Nations Industrial Development Organisation and the ALUTERV-FKI Ltd.. for Jte 

provision of services relating to the Jawaharlal Nehru Aluminium Research 

Development and Design Centre. Nagpur. India 

Project No: DP/IND/89/015 

Contract No: 89/153 and it's Amendment No l. 

The aim of the subject contract was to assist the government of India in setting up a 

functioning Aluminium Research Development 31ld Design Centre which will develop 

the capability of carrying out its main functions on behalf of and in co-operation with 

the bauxite pr~ing/alumina production and aluminium smelter industries in the 

country. 

According to the original contract the project was scheduled to be completed by 17. 

11. 1992. however. due to the delay in accomplishing of buildings. the duration of 

contract had to be extended by one year. The conditions of this extension are in the 

Amendment No. I. to the original contract. 

In the framework of the subject contract the ALUTERV-FKI Ltd., as the International 

Subcontractor (ISC) had to provide the following services: 

I . To provide specialised technical assistance en the conceptual and detailed Centre 

and pilot plant designs. 

., To review. consult and assist in finalisation of Centre design. 

3. To provide and submit test and analytical procedures required in for the Centre. 

4. To provide supenision and guidance for the research. development activities of the 

Centre. 

5. To provide criteria for selection and to assist in identification and specification of 

the specialised imponed equipment. 

6. To assist in preparation of the Centre Training Programme. 

During the visit of T. Kalman ISC team leader at the Centre. Nagpur the ISC 

obligations contracted were reviewed/evaluated together with the project management 

based on which the foll completion oflSC Contract w~ established. 
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- 5 - UNIDO/ALUTERV-AQ Ltd. 

ACI1VITIES UNDERTAKEN BY ISC 

1st year (1990) 

1. Seven ISC experts visited at the Centre between :z Jan. - 3. Feb .• 1990. for :!.5 

MM field work. Main issues of this visit were: 

- finalisation of detailed Centre design; 

- dGta supply to MECON, the domestic contractor, for the design of alumina 

pilot plant at Korba; 

- proposal to form a process engineering group; 

- formulation of R & D programmes for the Centr~; 

- preparation of revised list of equipment to be imported (UNDP/UNIDO input 

as well as Government one)~ 

- data supply to MECON expertS for the designing of the Centre's buildings. 

:!. Preparation and submission of detailed and general specifications for equipment to 

be procured through UNIDO. 

3. Additional data supply to MECON for the designing of the equipment locatio~ 

between 16 to 20 July, 1990) three of ISC experts (T. Kalman, J. Horvath and I. 
Sajo) visited UNIDO. Vienna for the evaluation of quotations and selection of 

suppliers. 

4. Questions raised by MECON were sorted and through letters and telexes. 

5. The first technological procedure relating to the Predesilication of Bauxites was 

prepared and submitted to JNARDDC. 
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-6- UNIOO/ALUTERV-FKJ Ltd. 

Second year (1991) 

1. Continuation of technical evaluation of the quotations of equipment and selection 

of suppliers. (Two ofISC experts- T. Kalman and J. Horvath - paid a one day visit 

at UNIDO. Vienna on 31 January. 1991 ). 

" Preparation/submission of additional technical infonnation on pending equipment 

for UNIDO. Vienna 

3. Specification of preparatory work to be completed at the site before the mobile van 

is put into operation. 

4. Preparation and submission of the test procedures and analytical methods for the 

Centre. Nagpur. 

lbird year (1992) 

I. Two of ISC experts. Dr. K. Solymar and Mr. J. Steiner. visited at the Centre. 

Nagpur between 04. 04. 1992 to 02. 05. 1992. 

The main tasks of the ISC experts were. 

- To deliver lecrures on selected topics interesting and relevant to the personnel 

of the Centre and the alumina refineries 

To participate in the alumina plant visit at KORBA/BALCO; 

DAMANJODl/NALCO and RENUKOOT/HINDALCO and the technical 

discussions organised by the Centre. 

These obligations above were fully attained and documented by the two write ups 

below: 

- Mission Report 
- Workshop Notes on Alumina Production 
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-7- UNIDOIALUTERV-FKI Ltd. 

.., Between 16 July to 7 August. 1992 Ms. E. Molnar visited at the Centre in order to 

assist in the Centre's scientists to get acquainted with the practical use of the 

mathematical model of calatlating the material and heat balance of the Bayer 

alumina plant 

3. For a period of six weeks, ISC expert Mr. L Sajo also visited at the Centre to 

demonstrating the use of XRD software and helping the Centre's scientists in the 

calibration and use of XRD and XRF equipment 

4. 13 reports on methology and procedures prepared in the framework of the contract 

between ISC and V AMI and one additionally requested ISCs method for the 

determination of fluorine content in bauxite and aluminate liquor were submitted to 

JN ARD DC. 

Fourth year (1993) 

The general conditions of ISC obligations are determined by the Amendment No. I. to 

Contract 89/153 according to which the ISC has to provide: 

1. Expertise in information services - In order to establish a functional information 

Centre at JNARDDC, Dr. E. Hidvegi spent 0. 75 :nonth at the Centre during which 

period she assisted/guided in the preparation of a programme for the establishment 

of information services. 
This programme was handed over to the Centre. 

2. Expertise in carbon material testing - Due to delay in completion of the buildings 

this activity was started on 19 November only and is scheduled to be completed by 

Dr. J. Horvath in December 1993. 

3. Expenise in techno-economic evaluation of pre-investment studies - For the 

completion of this activity three of!SC expens Mr. L. Varga; Ms. E. Molnar and 

Mr. A. Molnar visited JNARDDC for durations of 2~ 1.75 and o.75 months 

respectively. They assisted/guided in the preparation of pre-investment studies for 

BALCO, HINDALCO and NALCO alumina refineries. The manuscripts of these 

studies are scheduled to be ready by November 19, 1993. 
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-8- UNIDOIALUIERV-FKI Ltd. 

4. Preparation of and final reports - the ISC team leader Dr. T. Kalman arrived at 

JNARDDC. Nagpur for a 0.5 month mission in order to discussievaluate the 

completion of ISC obligations fixed in the Terms of Reterence of the subject 

Contract and it's Amendment No. L with the project management Dr. T. R. 

Ramachandran. Director. JNARDDC and Dr. l Zambo, CT A. UNIDO. 

The main findings of the discussion are: 

- In the framework of the contract ISC has accomplished the obligations 

stipulated in the terms of reference of the subject contract and the first 

amendment to it. 

- The ISC carried out 13 man-months of field work in fulfilment of the 

stipulations in the contract. 

- The executive summary of the final report was prepared in agreement with the 

project management. 

(More details on the four years activity can be found in the Annex 3 and the Progress 

and Interim Reports). 

25th November, 1993. 

l/L~ 
Dr. T. Kalmm 

Team leader 

ISC 
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ANNEX I. - l of7- UNIDOI AllITER V-FKI Ltd. 

V. llieY/uJt 
21 .July 1989 

I£RNS OF REF!Rtl!CE FOR tml!!AIIOMAL sueco:rr?-Acrog 

PRQJECI DP/IM)/88/015 

•JWAHARLAL NEHRU ALUHIKIQM RESEARCB. DMLOPEn?fT AND DESIGN q:N'fRE. 
NAGPUR. IlfQIA" 

GENERAL 5ACKGROU?fD UfFQMATIOl! 

The Indian aluminium industry looks back co a history of 44 years. The 
first aluminium saelter (in Alupuraa, Kerala) vas put into operation in 
1943. At present there are five alumina plants in operation and slx 
aluminium smelters vith an overall capacity of about 660,000 and 362,000 
tonnes per year, respectively. these facilities belong to five aluminium 
companies, namely, Bharat AluminiU. Company Ltd, (BALCO), Hindustan 
Aluminium Corporation Ltd. (HIMDALCO), the Indian Aluminium Company Ltd. 
(INDAL), the Madras Aluminium Company Ltd. (KAI.CO) and the National 
Aluminium Company Ltd. (MAICO). 

During the pasc years, India became one of the leading countries in the 
vorld having substantial bauxite resources, after the discovery of large 
deposits in the Eastern Coast in the early l970ies. The total bauxite 
reserves of India are estimated to be of the order of 2,650 million 
tonnes, vhich places India on the fifth place in the vorld list. 

With the vast reserves of bauxite and coal in India, the aluminium 
industry has ambitious plans for a !aster rate keeping in viev the future 
demand in the foundry and export potentials. 

The existing alwnina/alwninium plants in India are based almost entirely 
on technology imported from ~arious sources. Both in the area of 
production of alumina and aluminium, a number of technological 
improvements have taken place in advance alW11iniU1D producing countries. 
Import of advanced technology is not alvays possible, also its 
introduction is not feasible in the existing plants. Import and transfer 
of technology necessitates proper assessments to determine its 
suitability under Indian conditions, the available rav materials, product 
demands, state of engineering developments, etc. Though research and 
development vork is being carried out by the major aluminium producers in 
the country, these are mainly directed tovards solving their day to day 
process problems in the plants. No vork is done for the development of 
process knov-hov and basic engineering in alumina/aluminium technology 
vhich is expected to be covered by the subject Aluminium Research, 
Development and Design Centre at Nagpur. The technologies Colloved ln 
the existing planes are from various countries/companies - !CAIS!R, 
ALUTERV-FICI, VAMI, Al.CAM, 110NTT!CATINI And AI.UMINIUM PECJIIlfEY. Apart 
from th• strategic importance of having an indigenous Research, 
Development and D~slgn Centre Cor AluminiWll, the Centre la expected to 
save substantial nard currency payments. 
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ANNEX I. - ::? of7- UNIDO/ALUTERV-FKI Ltd. 

- z -
For meeting the estimated demand of ~luminium by the turn of the century. 
substantial additional capacities for alumina and aluminium vill have to 
be set up in 1990ies. Additional demand for aluminium by :he turn of the 
century, ~hich ls in excess of ~he currently available capacity 
(including NALCO Plant) ~ould be of the order of 44~,000 tonnes per annum. 

It is to be noted that all the leading aluminium producing countrie• have 
their own i and D Centres. Close interactions among these Centres• 
research and development institution and industry has enabled numerous 
technological advances - thia exaaple ia needed to be folloved in India. 

In the light of the above, a co-ordinated effort in ~ & D vill be 
essential for the development of lcnov-hov and basic engineering to 
self-reliance in alumina and aluminiua technology needed for the 
e•tablishllent of future plants vithout need to go for foreign 
consultancy. Future develoreent of aluminium industry in the country 
based on indigenous expertise demands the l111111edlate establishment of a 
self-sustained full-fledged and independent research, development and 
design centre for alU11iniU11 at the national level. 

The development objective of the project is to aim at self-reliance in 
alumina and alU11inium production technology and to achieve faster grovth 
of the Indian aluminium industry to meet the domestic demand for 
aluminium products. This goal will be achieved by setting up of 
Aluminium Research, Develoj)IDent and Design Centre at the national level 
vhich vill be in a position to carry out research and development in t~~ 
field of bauxite proces•in&, alumina and aluminium production leading to 
improvement in the existing plants and creating nev production 
facilities. Thus, the output of the project vill be physical facilities 
of an Aluminium Research Development and Design Centre, adequately 
equipped for specialized research and development and design assistance 
for the continuous improvement of technology in thr existing plants and 
for setting up of nev alumina/aluminium production facilities based on 
indigenous rav materials and natural resources. In addition, the Centre 
vill handle related projects such as dealing with the use of by-products, 
design improvements for aaving of energy and materials, development of 
nev products and alloys similar to those covered under UNDP projects 
DP/IND/81/015 Zlectro-metallurgical production of aluminium; 
DP/IND/84/004 Techno-economic study for bauxite processing; 
DP/IND/84/005 Aluminium calciner and DP/IND/84/007 Production of Super 
Purity Aluminium. Another particular problem that the Centre is expected 
to address is emanating from the lack of adequate and uninterrupted 
production capacities in the recent past. Investigations into energy 
saving technologies of a .. umina and aluminium product ion 11111 be OM of 
the important tasks that the Centre 11ill have to tacklr. 

It is expected that once the Centre is established, it 11ill meet the fast 
grovin& technological aervlce needs ot the alumini'JID industry ln India. 
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- 3 -

IH! AIM or ItIB ?ROJ;;CI 

To assist the Government of India in setting up a functioning Alucainium 
Resea~ch, Development and Design Centre consisting of: 

a) Alumina Production Research Department 

b) Aluminium Electrolysis Department 

c) 

d) 

e) 

Analytical Research Department 

General Services, Instrumentation and Control Department (incl. 
Workshop and Maintenance) 

General Administration and Finance Department 

The Centre vill develop capability of carrying out the following main 
functions on behalf of and in co-operation vith the bauxite 
pro~essing/alumina production and_ aluminium smelter industries in the 
country: 

a) 

b) 

c) 

d) 

Assimilation and adaptation of available technologies. 

Providing recommendations and ad hoc or applied and analytical 
research to local industries in process i~provement, transfer of 
technology, etc. 

Setting up and operating a data bank 

Providing training 

The basic activities of t~c Centre shouid cover: 

applied research work in laboratory, large la~oratory a~d pilot 
scale; 

evaluation and data processing of research results; 

preparation of basic engineering packages; 

preparatfon of diCferent pre-investment studies for reconstruction 
of existing production capacities and establishment of nev ones; 

modernization of the plant equipment; 

elaboration and development of auc~matic and instrumental control of 
the produ~tion processes; 

environmental control in all area of aluminium industry; 

collection of technical-scientific in!onnation and documentation 
including standardization and patent/licence services. 
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TIIE SCOPE OF !HE CONIR&CII!:!G SERVICES 

The Contractor should act aa a consulting firm to the Indian counterparts. 

1'\lo consulting firms will be engaged f n the project management and 
engineering: one Indian consulting firm and one International consulting 
firm (the Contractor). 

The Indian consulting !irm will be mainly responsible for design and 
construction of the biddings, procurement and installation of the locally 
bought equipment as vell as installation of the imported equipment. 

I'he Contractor (International Consulting Firm) has to provide the 
follovir.g services: 

1. To provide specialized technical assistance in the conceptual and 
detailed Centre and the pilot plant designs. 

2. To reviev, consult and assist in finalization of Centre •esiin. 

3. 

4. 

5. 

To provide and submit teat and analysis procedures (methodofogy) 
required for the Centre. 

To provide supervision and guidance for the research, development 
and design activities of the Centre. 

To provide criteria for selection and to assist in identification 
and sp~ciflcation cf the special1zed imported equipment; to consult 
counterparts for proper lnatallation and commissioning of the 
testing equipment. 

6. To assist in preparation of the Centre Training Programme. 

7. Upon request and out of the scope of the subject Contract price to 
provide training of counterparts at the Contractor's 
laboratories/facilities and at the Centre as well. 

The duration of the contracting services will be three years (36 ~onths), 
The proposed start of the Contract ls set to January 1990. 
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D. (jEISEIW. TIC SCJIEDULE FOR COlf'IIACIOK'S Wll 

Activity rl!;le after signing 
oC ~he Contrac> Cpt>Dths> 

1. Avard of Contract 

2. Preparation of the Questionnaire for collectl~ 
all n~essary tecbntc•l information for the design 
of the Centre 

3. Fleld vork of 5 (Cive) Contractor's specialists 
(in alWDinlua electrolysis; instrumentation/cont~ol; 
alumina pilot plant design/operation; civil 
engineering; coapucerlzation) fo~ 2 weeks (2,S ml•) 
- discussion of Centre's activities, methods of testin1, 
investigations, llst of equipment, staff requirements, 
pilot plant design (prepared by "ational Consultlr.g 

0 

l 

Firm), tecbnical in!ormatioa/reply to the Contractor's 
Questionnaire and finalization of detailed Centre de~ign 2 

4. Ad-h~c consultation of the Contractor's specialists 
(as per 3 above) vith total duration of 3 ra/m 
Cleld vork (1 mim each year) ;>eriodically 

MOTE: Continuous contacts betveen the Ccatractor 
and the Centre/Counterparts vill be kept by 
aail, telex and telefax. The Contractor 
should have appropriate facilities. 

5. Provision of testing and analysts methodology 
required for research and development vork or 

upon request 

the Centre 6 - 18 

6. Assistance ;nd participation ln rreparatioft 
of the Centre Training Progr&IDe 

7. Provision of autdance and supervision !or 
research, Jevelopment and desi&n activities 
of the Centre - 5 specialists for l month 
field vork (totally 5 m/m, mainly in the 

12 - 18 

third year) 18 - 36 

8. Ad-hoc !leld consultations for identification, 
selection, installation and co111misionin1 
of the testing equipment of the Centre 
(5 speclalits for 2 weeks) vlth total duration periodically 
ot 2,5 m/m upon request 
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ANNEX I. - 6 of7- UNIDO/ALUTERV-FKI Ltd. 
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COlfIR.\CTQl"S ?EiSONlfEL 

The number of the personnel ~an-months should be st1pulated in the 
Contract only as an est!mat~. It ts the re3ponslbillty Gf the Contract~r 
to determine the personnel inputs necessary for the full and satisfactory 
discharge of his respo:isibilitles. It ls also his responsibility to 
select specialists vith appropriate qualifications. 

LANGUAGE R£0UIRDglITS 

ED&lish vill be the working luaguage during the execution of the subject 
contract and for the reports. 

REPORTS 

a) Progress Contractor's Reports to be submitted every six months 
SU11111arlzing/reporting the vork done and activities carried out vith 
results. 

b) Terminal (draft and final) Contractor's Report to be submitted on 
completion of all contracted activities by the end of ~he contract 
execution. 

c) Mumber and distribution of reports: 

Totally 12 copies of each distributed aa follows: 

- 3 copies to tnfIDO 
- 7 copies ~o the Indian counterparts 
- 2 copies to UlfDP, Nev Delhi 
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ANNEX I. -1 of7-

AIEOtENl' H). l 
to 

CXlllWtC.T 
tee aen 

UNIDOI ALUTERV-FKI Ltd. 

Ame11cD!nt No. l 
Qx\trac% No. 89/153 
i'rojec% No. IP/DD/88/015 

'111£ tKl'1'B) lATlQIS DUJS'lRIAL m.vu.cemrr CR:.\HUATlQI 
ancl 
~ 

toe the 
pccvisim ot services relatin:} t:o the 

~ mm mm RESEMD£ llf.vEUBtEJlr .Ml> rn QlftRE 
in 

lOiGRR, IlC>IA 

1. 'lJiis J.-a.mt No. 1 to Q:utr:a::t No. 89/153 is issum to: 

(a) rd.Jee tbe J'Ullber ot lliU'HICnths ot services in the Pl:Ojece Area 
txm eic)bt (8) to six point tive (6.5); 

(b) ext:sn tba cmaticn ot the ariginal O:Xlt%41CC t7f a. (1) year, i.e • 
\mtil 30 HcMl!llber 1993; ancl 

C) -U tba paylB1t scbf!d!1}e. 

2. 'Iba scope of tbe cU:atim of tbe Q:lnttactar'S activities shall ta as 
follows: 

a) ~ ot ~ in i.ntODllAtia\ 
servi.cm, r.aaxn mM:8Cia1. testin;J, almi.na 
p:clCIU qdpwnt, almina heat and 

I talanca, tecmo-eccrxai.c eval.uati.cm ot p:e
.inwl;tl81t snxties (Jxd-4th quarter ot 1993) 4 6 

•. : b) P.cepntic:n of tra..41t Final and Final I Alparts (4th ~ ot 1993) 2 

C) 'Dr. (3) days de-trietin:J at tKIOO . 

L 
Heldquarter:S Vienna (3 dayS upon S1'haiMial 

- _ot_the __ ~ Final Rilpart_) -- ------

1 
I 

0.5 
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ANNEX II. - l of 13- UNIDOIALUTERV-FKI Ltd. 

LIST OF ANALYTICAL AND TEST METHODS. PROCEDURES 

1$0 

ISO 

ISO 

ISO 

ISO 

ISO PU&LICATIOUS RELATING TO ALIJ'MlHtUH OXIDE 

PRtHARlLY USED FOR THE PRODUCTIOll OF' ALUHllltUH 

Q~ - f'r~p•r•llon •r.d Slc..f"age of L&sL ~•"'f>lCrS. 

00.::S - l">e.Ler11alnaLlon of loss of 1t1<oss ;iL 300•C 

,•cc.,.venll onal .c.l slure/. 

00-S - Preparalion or solullon ror ;inalysls -

H«rlhod ~y alkaline ruslon. 

OCl.5 - 0.Lerml naLlor1 of 1 ron coolenl -

l .10-Phenanl.hrolln• phoLo-Lric rnelhod. 

t.00 - Derl<rrmlr1•Llon or loss or 111ass ;.L 1000 and 1200•<: 

01 anl..1 pyryl inel.h.ano pholo-Lr 1 c meLhod. 

ISO 123~ - 0.Lermlnalion or silica conlenl. -

1$0 

Reduced 11101ybdos111 ca lo :apeclrophol.cm•eLr· l c 

meLhod. 

1017 - Del.,,.rr111r,aliori c.f sex:J1ur" conlenl. -

Flame emission specl.ropholomelrlc melhod. 

lOltl - DE.LdrrA1:1allc.r. .:,1· v:a.nadlur" -:::-:,nl•nL -

tl-£:renzoyl -H-f'henyl hydroxyl aml ne phol.omelr l c 

rH l. h<.°KJ. 
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ANNEXIl - ~of 13- UNIDO/ALUfERV-FKI Ltd. 

200U - Oaler•in•liV'\ of celciuia cor.lenl - Fl.a- .alomic 

•bSOl" l"•l l 01'\ •*lhud. 

1$0/R 2070 - Oeler .. 1.-w.Llor. c.f .:alc.l•n• c.or.l..-nl. -

ISO 

SpeclropholoiMtlric melhod us1ng 

n•phlhal hydr.:.xa .. 1c .-.:ld. 

;::o"ll - [JeL~r•lnollOt• ~·· zinc .;;onl.:.JaL -

Fla111e alo•lc absorpLlon motlhod. 
~ 

I:::>lV'R z.<:17'C! - Deleriaira•l10n of zlnc conlenL 

PAH pholo-•.r 1 c .elh.xJ. 

ISO 

ISO 

ISO 

ISO 

ISO 

ISO 

2073 - Preparalion of •olulion for analys1::; -

Helhod by hydrochloric ;.cid al.Lack und•r 

pressure. 

2828 - Oeler mi nat.i om 01· fluorine conl.enL -

s.pcclruphol.~l.ric: 0 kLt:~. 

~ - O.ler11t1nalloo of phosphorus c:onl*nl -

keauc:ed phospt.oMOlybdal• ::;pec:lropholo1Mrl.rlc: 

.el hod. 

2~!5 • o.1. .. r1n1nallon oi" heron conlonl -

t:urcu1"l n sp•c l.ror•t1ol.01,,..,lr 1 c r..elhod. 

2'127 - s.-1"p1 i n9. 

3::SWO - C»L"r u.1 r.a.L l or. .:.1· r..:.noa.t1•S* .:or.L•t•l -

Fl .ame alonu c ab::.orpl.i on rnelhod. 
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I 
I 
I 
I 
I I SO PU9Ll Cl\TI utlS P.ELATl ur; TO 91\t.1'11"£ 

I l :::0 

1075°C - Gravt--lrlc -u.oo 

I ISO 
C..c-07 - Alu.inlu• ores - 0.t.•r•l•~lion of LQl.al sl l l-:-cn 

I speclrophol~lr I c -u,od 

I 
ISO 

OOOSJ - Alu•lnlu• or.s - O.lerlftlnalion or lron conl•"L 

Tllri .. t.rlc met.hod 

I 
ISO 

099'1 - Alu111lnlu• ores - [)elerndnalion of alu1Rlul11111 conlent. 

I 
ISO 

6gg!J - Alu.Un!."'• ores - Delar1Rinallon of lllanlum conlenl -

4. 4• - Dlanl.1 pyryl-lt1ane speclropholomelr I c 

I ISO 
9550 - Aluminiu"' ores - Ditler111lnallon of phosphorus conle-nl 

- Holybdanul'll blue spec:lropholo1118lrlc met.hod 

ISO 
.... . - . 

8!;57 - Alu•lnlurn ores - OelerS11lnallon or 
hy9roscoplc: I 

molslure ln analit.lcal samples -

I Grav! melr le nMtlhod 

I 
tSO 

9558 - A.·.1mlnlum ores - Pr•r~ral.lon of rr-.-drled L~~L 

samples 

I 
JSO 

9209 - l\lum1nlum ores - Delermlnallon of vanadium ccir1te11l -

BPllA speclrophololn'ltt.rlc nwtll10".t 

I 
I 
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~l'\INEX II. -4of13-

ALUHI NI UM-FLUORIDE FOR I NDUSTRI Al. USE 

ISO 2362 - Deleraainalion of fluorine conlenl -

Modified Wlllard-Wlnler ..elhod 

I$() ~ - DErlcr-•1 r.allon of 1 r-on .:or1lenl -

UNIOO/ALUTERV-FKI Ltd. 

l • l 0-ph~naralrol i f\e pt.ol~lr 1 c ..elhc><J 

ISO ~~ - C»ler•1naL1on or silica conlenl -

SpeclropholOMelrlc -lhod usino lhe reduced 

silico1110lybdlc c~lex 

ISO ~ - Preparal1on and slorao• of lesl samples 

ISO 3393 - Ctyol1le. nalural and arllflcal. and aluminlu• 

fluoride for induslrlal use -

O.lerllllr1all0f'1 of 1110ts•.ur• conler1l. -

Gravl1Mrlrlc Melhod 

ISO 4279 - Delerminallon of sodium conlenl -

Flame emission speclropholomelrlc rnelhod 
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ISO 

ISO 

ISO 

ISO 
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ALUHI l"'l UM Alll.1 ALUHI IH UH Al.LUY$ 

7w3 - Doi:tl.e-r•ln•liun or lron - ur-lhophenanlrolin 

phol.~lrlc .. \.hod 

795 - Delerlll!nallon or copper cortcenl -

OXalyldlhydrazlne pholoiaelric melhod 

79G - Del.er•lnallon or copper -

Elec:Lroly~lc ,..lhod 

7~7 - Deleraalnallon of SlllCOft -

GravlJMttrlc .. thod 

aoe - Del.er .. lnallon -,r silicon -

Spectrophotomelrlc method wilh Lhe reduced 

slllco..,lvbdic co...plex 

ISO 880 - Del.eraalnallon or ...anganese -

Photo-lrlc met.hod /~nganese concent b4rlween 

1 $0 11 Ht - IJ.;:ler rnl rtall "'' of ll tartl ura -

Speclropholornelrlc chromotropic acid melhod 

1$0 17El4 - Delerrnlr1alion or zinc-EDTA lilrlmelrlc "'°'lhod 

ISl) 22.Q7 - Co111plexo-lrlc determlr1allon or 111a9neslu111 

ISO 3~0 - Delermlnatlon or magnesium -

Atomic absorption speclropholomelrlc method 

ISO 3979 - DeLermtnaLlon or chrontlcum -

Spe.::Lroph0Lo111elrlc M*lhod uslr10 dlphenylcarbazl·J~ 

after extraction 

ISO :.:SQ7W - C>wtermlnallon or nickel -
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M'NEXII. - 6of13- UNIDO/ALUTERV-FKI Ltd. 

----------

Spec:lr,,phol~lr· l c -ll•O'.I using di -lhyl 91 yuxi ""' 

ISO 3900 - ~lerialnallon or copper -

Alolalc absorpl.ion spec:lropholomelrlc -lhorl 

[S(J ~l - Alu111lnlu• •l a.11.laog.s d'alu•iniuia -

Dosa9e du ralckel -

>Wlhod• par speclropho\.0111elr 1 • d • absorpll 011 

alonalque 

ISO 4l(ga - Deler111lnallon or lead conlenl -

Fla1119 alo•lc absorpllon speclromelrlc melhod 

ISO 4193 - f.>eler111lnat.lon or chro111lu111 coralerat. -

Flam9 alo•lc absorpllon speclromelrlc melhc>d 

ISO 51Q4 - r>•l•r•l:-.allon or :r.lnc conl•nt. -

Flame alomlc absorpL!on speclromelr le melhrxl 
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ANNEX II. - 7of13- UNIDO/ ALJJTERV-FKI Ltd. 

<.;l(YOLI TF.. UATURELLE ET ARTI Fl Cl ELLE 

ISO 1619 - rreparallon el conservallon des ~chanlillons 

pour essa1 

l SO l ~(J - Dosage de la sll l ce - H.flhode sp4clr ophot.omelr l que 

au mollbdosillcat.e r4du1l 

1$0 1693 - IX>sage du fluor - Hc!t.hode d~ Willard

-WI nl.er modi fl~• 

1$0 16~4 - CJosa9• du f•r - H.flhod• Phot.oinet.rlque •a la 

ph~nanlhrollne -1.10 

ISO 2~66 - Dosage Ju sodium - H.ilhodes par speclropholomelrie 

d• flam- /4mlsslon/ et. par absorpt.lon at.on•lQU•• 

ISO 2367 - ix.sage de i •a1umlnlu111-Hc!lhode gravimelrlque 

Ii i•t.ydro><y-8 qulnolf!lne 

ISO 2830 - Dosage de i•a1umlnium - H4lhode par abvsorplion 

alomlquet 

ISO 33Ql - Dosage du calcium - H_.lhode par absorpllon at.omlque 

dans la flc.mme 

I SO :-:t::::JQ2 - ... et. rl uorure d •al uml nl um •a usaoe i nduslr l el ·· 

Oosaoe de l'eau - H4lhode f!leclromelrlque 

I SO :;,:;,93 - ... el r 1 uorur e d •al uml nl um 'a usage l ndust.r· l el -

~t..;,rrnH1•liC>r1 d• l 't.u,,.ldl t.t& -

HdUu:>e:I• .,;ir·avl nodlr 1 qutt 

ISO 4-;:_77 - Essa.1 convewnt.lonr1el pour l'-'v1r.luat.1or• de la l•neur 

en fluarures llbres 

ISO 4280 - .•. el fluorure d'aluminlum 'a usage ind..sslrlel -

Dosage r.t"l s1Jlfat.es - H4thod., 1Jravlllllftrir.t1J1J 
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'a 1'4lal de sulfal• d• baryuM 

6\1.EIU - • • • .t>l r 1 u.:.r· ur· • J • •l uMl r11 u111 • a usage 1raduslr1e1 

- Dosage du phosphor• - H4lhode pholomelrique 

au molybdophosphal• r~dull 

ISO 5938 - ... el fluorure d 0 aluminium 'a usage induslri~l -

Dosage du soufre - Hdlhode par sp4tc:lro~lr1e 

de fluorescence X 
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ANNEX II. -9of13- UNIDO/ALUTERV-FKI Ltd. 

L 02 .1. METHOD FOR TES': OF FLOWRATE OF GASES REMOVED FROM 
REDUCTION POTS BY HOOD EXHAUST SYSTEM 

1. 0 2 • 2 • METHOD FOP. TEST OF E'LOWRATE OF GASES REMOVED THROUGH 
ROOF MONITOR 

l.02.3. METHOD FOR TEST OF DUST LOAD IN GASES REMOVED FROM 
REDUCTION POTS BY- HOOD· EXHAUST SYSTEM 

l . 0 2 . 4 • METHOD FOR TEST OF HYDROGEN FLUORIDE CONCENTRATION 
IN GASES REMOVED FROM REDUCTION POTS BY HOOD EXHAUST 
SYSTEM 

1.02.S. METHOD FOR TEST OF SULFUR DIOXIDE CONCENTRATION IN 
GASES REMOVED FROM REDUCTION POTS BY HOOD EXHAUST 
SYSTEM 

1.02.6. METHOD FOR TEST OF PARTICULATE FLUORIDE CONCENTRA
TION IN GASES REMOVED FROM REDUCTION C'OTS BY HOOD 
EXHAUST SYSTEM 

1. 0 2 • 8 • METHOD FOR TEST OF OUST LOAD IN GASES REMOVED 
THROUGH ROOF MONIT~R 

1.02.9. METHOD FOR TEST OF PARTICULATE FLUORIDE CONCENTRA
TION IN GASES REMOVED THROUGH ROOF MONITOR 

~ 

1.02.10. METHOD FOR TEST OF HYDROGEN FLUORIDE r.ONCENTRATION 
IN GASES REMOVED THROUGH ROOF MONITOR 

1.02.ll. METHOD FOR TEST OF SULFUR DIOXIDE ~ONCENTRATION IN 
GASES REMOVED THROUGH ROOF MONITORS'" '?·· 

.• 2 •• 

.•. 
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2 

1. 0 2 .13 • METHOD FOR TEST OF HYDROGEN FLUORIDE CONCENTRATION 
IN GASES AFTER WET SCRUBBERS 

l.02.14. METHOD E'OR TEST OF SULFUR DIOXIDE CONrENTRATION IN 
GASES AFTER WET SCRUBBERS 

1. 02 .15. METHOD FOR TEST Of RESIDUAL DROP CONTENT IN GASES 
AFTER WET SCRUBBERS 
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ANNEX II. - 11 ofl3- UNIDO/ALUTERV-FKI Ltd. 

TECHNOLOOICAL PROCEDURES USED AT ALUTERV-FKI 

ALUHIUA AND ALUHI HI UH PRODUCT! ON 

1. (»Lj!:r1111n-1llon of B3ux!le Grindablllly 

~- Sland3rd T~sl 1-S.lhod for Grlndablllty of Coal by 

ll3rdgrove-Machl ne 1-telhod 

3. Pre<lesllicaLlon of Bauxites 

~. 8•ux1le Di9esllon Test ' 

5. Al uml na llydt .. Le Pro!<:! pi talion 

6. t:auslic $.xla P.egener.:allon by CausLlclzat.ion of P.ed Mud 

7. Test of Alumina Dlssolulion 

S. Electrode P.eacllons on Aluminium and Carbon 

in Cryol1Le-Alumlna Mells 

~ ..S.Lhod for Testing Anode Mass 
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ANNEX II. -12of13- UNIDO/ALUTERV-FKI Ltd. 

METitODS FOR THE DETERMINATION OF BAUXITE/RED HUD CONSTITUENTS 

Pre.p•r•t.ion or S..aaplcs ..................•........•........ 1 

Det.e.rm1n•t.1on or Adsorbed Moist.ure ........•.........•..... 1 

Det.eraunat.ion or L. 0. I. ................................ 1 

Det.ermin4lt.1on or SI0
2 

Cont.c:nt. .......................•..... 2 

Oet.ermin•t.ion or t.he Tot.al Iron-oxide Cont.ent. ............. 4 

Det.erm1nat.1on or Ti0
2 

Con.t.ent. ....................•........ 9 

Det.erminat.ion or Manganese Cont.ent. ....................... 13 

Olirt.eraunat.ion ot Organic Mat.t.er .......................... 15 

Oet.eraunat.ion or Gallium Content. ......................... 18 

Det.erminat.ion or P20~ Cont.ent. ............................ 21 

Det.erminat.ion or Carbonat.e Cont.ent. ....................... 23 

Det.ermin•t.ion or CaO. HgO and ZnO Cont.ent. ................ 20 

Oet.erm1nat.1on or Tot.al Sulphur Cont.ent. ................... 26 

Det.erminat.ion or FeO Cont.ent. •............................ 28 

Flame Phot.omet.ric Oet.erminat.ion 
or Sodium Cont.ent. or Red Mud .......................... 30 
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ANNEX II. - 13of13- UNIDOIALUTERV-FKI Ltd. 

~CO F'OR :HE DETERMI~IATI•JN ·::F SODIUH-ALi.JMINATE LlQUOP. 

UC"'T'A.t ~ T!r\I -ovM TT"!'r ~t ~ ___ ......__ .... -...... -- ·-- ·--·-

!. 

1. Prepara~ion of alunu.na liquors for chenu.cal analysis 

2. Det.ermina~~on of caust.ic soda cont.ent. of alumi.nat.e liquor 

3. Det.erminat.ion of A1
2
0

3 
cont.e,1t. of alunu.nat.e liquor 

4. Oet.ernu.nat.ion of carbon cont.ent. of aluminat.e liquor 

5. Det.errninat.ion of S10
2 

cont.ent. of alunu.nat.e liquor 

6. Det.erminat.ion of ? 
2

0
5 

cont.ent. 01· alunu.nat.e liquor 

7. Det.ernu.nat.ion of organic·subst.ance of alunu.nat.e liquors 

8. 

9. 

Det.erminat.ion of sulfat.e cont.ent. of aluminat.e liquors 

Det.ernu.nat.ion of chloride cont.ent. of aluminat.e liquors 

10. Det.erminat.ion of chloride cont.ent. of alurru.nat.e liquors 

11. Det.erminat.ion of ZnO content. of aluminat.e liquors 

12. Det.erminat.ion of Fe 0 :::o;"tt.ent. of aluminat.e liquor z 3 

13. Det.erminat.ion of vanadium and chrorru.um cont.ent. of alunu.nat.e 

liquors 

14. Det.ernu.nat.ion of t.ot.al Na
2

0L content. of aluminat.e liquors 

15. Det.ernu.nat.ion of sodium oxalat.e in al~nu.nat.e liquors 

II. 

Det.errru.nat.ion of dissolved met.als in cryolit.ic melt.s 
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FIELDWORK 

No Naaic Fidd of acu"-itics Penod 

I Dr. T. Kalman Fll5l visi1 22.01.90 - 03.02.90 

• Odaikd Ccauc 05p 2wsks I 
• Emblisbmall o( I~ aim lab 

• Review of cquipman for aim lab 

• R&D projccis ID the tidd of 
alu111111a I . Data supply t0 MECON for 
ckuilcd cksip 

Second visil 31.10.93 - 15.11.93 

• Evakmioo o( ISC coalrXl 2-.:ks I 
• p~ and disawioa die 

pans or the filial report (draft) 

2 Or.J. H~th Finl visit 22.01.90 - 03.02.90 

0.:Wl.:d Centre Dcsi~'11. pans: 2~ I 
• Ekarol}"SIS Ro=u:an:b Lab 

• Carbon Elec:lrodo=s Lab 
• ~!obilc :\tcasunni; Unil 
S«ond visit 17.11.93 - 16.12.93 I . (llSlallafion oi oi c.,,rbon Uh I monlll 

C<fVipment supplied by 
ALUTERV-FKI 

• Dcmons«m1on oi 1csrini: I 
proc:cdurcs ior the ahovc 

3 Dr. P. Siklo:<1 . Proi;n~ ror :!Ctllni; up Pnxc:os '.!!.01.90 - 03.0Z.90 

En•: and Study Group 2w«k:i 

• Proynmrnc ior upi;radini: pilot I 
plane at Kori.a 

"' J.f. Zaymus • Pro;ramrnc for ~nini: up 29.01.90 • 03.0Z.90 

mobtlc \an I week . Review of .:.iu1pmcn1 ior dara I 
aqu~iuon and pro.:Cliliini; 

5 P. Vona • Proi:r:1mrnc for pm.:~ control 29.01.90 • 03.0Z.90 

acnvmcs I W«k . Review or cqurpmcnc for pr~css I 
conirol a.:11vmCJ1 

6 Or. I. Saro First \·isit 29.01.90- 03.0Z.93 

Dcialil«I Ccn1rc Dcsri;n I week . Anali1ycal Dcpartm.in1 I . Compu1cr uauon . lnronnauon ~cl'\'"cs 
Second \' i~ll 12.10.92 - 20.1 J.92 . T ranst~r oi SOIN arc ior 6 weeks I 

c:.-aluauon XRD i XRF results 

I . Workshop on uulisauon of XRO 
I XRF ln:hnn1uc in aluminium 
indu~m· 
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I 

I 
' j_ Un~ Coasulwit ill .:a~,1 v.-on:s 29.01.90 - 03.02.90 . Dara supplly co '.\.IECON I -.de 

3 Dr. K. Solylllal' Coasullanl Ill alu:nma ui.:lmolog o.a.04.92 - O'Z.05.n . RCY1CW oi BAI.CO. fnNDALCO I month I. 
3llCi NALCO 10.:imotog 

• Workshop oa aiWllUI& production 
9 l. SICUICt Coasullalll ill alumuia prod otqUZ.,_al o.a.04.92 - 02..05.92 . Discussioa ~-uh a . .lJ.CO. l moadl I 

HINDALCO and :\ALCO . Worksbop oa alwmna produaioa 
10 LViqa E.~pcn ill ahamma procdS cnpomn1 26.09.93 - 23.11.93 . Prqiancaoa prcua,·esQDClll smdi.:s 2 months I 

for aALCO. HI:\-OALCO and 
!':ALCO 

II E. '.\.lohw firs1 ,,sil 16.07.92 - 07.0S.92 . Trmst.:r or so~-ue ior moddliof J -ts I 
of Baytr proJu.:uoa process 

S.:.:ond vasi1 26.09 .. 93 -06.11.93 

E.l p.:n in alu11W12 pro.:~s l«hnol~y 6w«U . Prqr.anaaon oi Im$:> ;ind hc:al I 
balance ior BALCO. HINDALCO 
md NALCO pmn,·e:sunau 
SNdia 

12 A. :l.lolnar Exp.:n an a:onorru.: •<'·alua1ion 20.10.93 - 11.11.i); I . Enluanon oi prcan,·o1mcn1 J ~«ks 
>t!Mlics ror B . .\LCO. HINDALCO 
:llld '.llALCO 

iJ E. HiJvc:;a Ex!'Cf' an lnrorma1111n ><rv1co 20.10.93 - 11.11.YJ 
I 
I 

. Finalis111<•n pro:;r.amm.: rnr J wa:l.:s 
1nrorma11on :<f'·•.:=> . Worl.; pr<>i;r.amm.: IM 

.,,.1;al>li>hm=n1 .anJ ··~r.anon 
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ANNEX IV. - l ofl- UNIDO! ALUTERV-FKI Ltd. 

REPORTS PREPARED IN THE FRAME OF ISC CONTRACT 

Title or the report Prt~red b~- Date 

L Ist Progress acpoo Dr. T. Kalm3n April 1990 ., 
!nd Progress Report Dr. T. Kalman November 1990 --

3. 3d Progress Report Dr. T. Kalman April i99l 
4. .ith Progress Report Dr. T. Kalman December 199 l 
5. 5lh Progress Report Dr. T. Kalman May 1992 
6. ln1erim Report Dr. T. Kalman February 1993 
7. (Draft) Final Report Dr. T. Kalman November 1993 
8. Mission Report Dr. K. Solymar & Apr11 199~ 

J. Steiner 
9. Workshop notes on alumina Dr. K. Solymar & April 1991 

produetion J. Steiner 

REPORTS PREPARED IN THE CENTRE WITH THE ASSISTANCE 
GUIDANCE OF ISC EXPERTS 

Title of the report Assisted I guided Date 
bv 

10. Rc:-..,ort on Derailed Centre Design Group of 7 experts. January - February 
sec separate list 1990 

11. Intensification of the production E. Molnar September -
pro:ess and improvement of A. Molnar November 1993 
alumina quality at Korba Alumina L. Varga 
Plam of BALCO 

I:?. Intensification of the production E. Molnar September -
pro.:ess and modernisation of A. Molnar November 1993 
pre.:ipitation at Renukoot Alumina L. Varga 
Plant of HINDALCO 

13. lm;:nsification of the production E. Molnar September· 
processes and expansion of A. Molnar November 1993 
production capacity at Damanjodi !.... Varga 
Alumina Plant of NALCO 

14. Programme for Establishment of Dr. E Hidvegi October • November 
information services 1993 --
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Am.'EXV. - I of:- UNIDOI ALUTERV-FKI Ltd. 

JAWAHARLAL NEHRU ALUMINIUM RFSEARCH D'EVELOPMFNf AND 
DFSIGN' CENTRE NAGPUR 

November 15, 1993 

SUB: Completion of c:ootraaual obligations of the ISC 

REF: UNIDO/ALUIERV-FKI Contract No. 891153 and Amendment No. l to rhe 
contract 

In accordance wilh the terms of reference of the above contract a review was 
unck:rtakcn by Dr. Tibor Kalman, team leader of ISC, Dr. Zambo CTA and Dr. 
T.R.Ramachandran Director of the Jawaharlal Nehru Aluminium Rcscarch 
Devdopment and Design Cenue Nagpur. The main findings are summarised in the 
Table given bdow: 

Services to be provided Comments 

Provide specialised rechnical Fully offered 
a:osistancc in oonccptual and 
detliled design of lhe Centre and 
pilor plant 
Review, consult and assist in lhe Successfully done 
finalisation of Cenue design 
Provide and submit test and DeWlcd write up submitted to lhe Cenue 
analysis proccdur~ required for 
the Cenue 
Assistance in specification and 
selection of equipments 

Necessary information prt>'>ided to UNIDO, 
Centre an~ MECON whenever requested 

To assist in preparation 
training programme for 
Cenue 

of Necessary assistance provided 
rhe 

Provide training of countcrpans 
at the contractor's laboratories 
out of the scope of the subject 
contract price 

Necessary suppon provided by ISC whenever 
requested by the Centre 

The following points were reviewed wi1.'1 particular reference to the stipulations in 
paragraph 2 a & b of the amendment to the contract: 

Para 2a - Technocconomic ev-.Juation of preinvestment studies - For the completion of 
rhis activity rhree expens from rhe ISC, Mr. L.Varga, Ms. E. Molnar and Mr. A. 
Molnar visited JNARDDC for durations or 2, 1.75 and 0.75 months respectively. 
They assisted/guided in rhe preparation of preinvestment studies for BALCO, 
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ANNEXV_ - ! of!- UNIDOI ALUTERV-FKI Ltd. 

HINDALCO and NALCO. These srudics are scheduled ro be ready by November 19. 
'93. 

Expert in Information Services - In order [O establish a functi~ information Ccnue at 
JNARDDC. Dr. E.. Hidvegi spent 0.75 month at die Ccnue during which period lhc 
preconditions for lhc swting up of information activities at die Centre were studled in 
delail. She assisrcd/guidcd in die preparation of a programme for the establishment of 
information services - this programme was handed over ro me Centre. 

Expert in carbon material testing - Due ro delay in completion of die buildings. this 
activity was stilted only on November 19 '93 and is scheduled robe finalised by me 
middle of December by Dr. J. Horvath. 

Para 2b - Preparation of draft final and final repons -The ISC team leader Dr. T. 
Kalman atrived at JNARDDC. Nagpur f:>r-.S months mission in order tO 

discusslevaluare me complC'tion of ISC obligations fixed in me Terms of Reference of 
the subject conuaa and its Amendmcn[ No. I wim me project management Dr. T.R. 
Ramachandran, Director, JNARDDC and Dr. J. Zambo. CTA, UNIDO. 

IN CONCLUSION me main findings of thc discussion are 

In thc framework of me conuact me ISC has accomplished me obligations 
stipula[cd in me terms of reference of me subject conuact and me first amendemnt 
[O it 

• The ISC carried out 13 man-mondls of fidd work in fulfilmcn[ of me stipulations in 
me contraet 
11le executive summary of me Jraft final report has been prepared in agreement 
wim the .?rojcct management. 

ll~ 
(Dr. T. Kalman) 
Team Lcac!er 

ISC 

ofL::J. 
(Dr. J. Zambo) 

CTA 
JN ARD DC 

(Dr. T.R. Ramachandran) 
Director 
JN ARD DC 


