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UNI DO VIENNA 

This report has not bee~ cleared with the United Nations 

Industri~l Devglopment Organization wt1ich does not therefore, 

necessarily share the views present~d 
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The aim of the Contract is to supply Tunnel Kiln, including 

spare parts and materials, technical know how. engi~eering 

drawings and technical specifications, as well as the 

training services and certain technical supervision 

personnel, as specified in the Contract for the erection, 

installation, testing, comissioning and initial operation, in 

the Project Area of a Barium Ferrite Pilot Plant. 

In this report Contractor declares that the Tunnel Kiln is 

ready; all the spare parts and materials, engineering 

drawings, production technology, technical specifications 

with training services have been delivered. 

Contractor's activity on this Project will be over on 21st 

October 1989, when warranty time will be expired. 

Hand over - take over procedure was held on 13th January 

1989, with full satisfaction of all parties concerned. 
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Introduction 

In accordance with Clause 2.20.c/ of the subject contract we 

submit you herew~th enclosed the Draft Final Report on UNIDO 

project No. DP/VIE/80/028 summarizing the. most important 

phases of the erection of the Tunnel Kiln and our related 

activities in Hanoi, Viet Nam. 

As a preambula we have to express our thanks to all the 

representatives of the GoverMent, the Implementing Agency, 

UNDP Resident Representative's Office in Hanoi and last but 

not least UNIDO Vienna, who contributed and assisted in the 

performance of our job. 

Problems and difficulties occured naturally in the course of 

erection of the Tunnel Kiln. Most of them nave been rectified 

and the Tunnel Kiln has been ~djusted to the most poss1b!e 

e~tent to the prevailing local conditions. We did our utmost 

to secure the smooth operation of the Tunnel Kiln and upon 

the succesful performance test that took pla~e in 

1989 we trust that it will ~erve as a good basis for 

magnet production in the premises of the Implementing 

on the long run contributing to the development 

electronic industry in Viet Nam. 

January, 

ferrite 

Agency 

of the 

Summarizing our actions taken su far we state that the 

erection and installation of the Tunnel Kiln is completed and 

the kiln proves to be capable to operate and manufacture 



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

- 5 -

barium ferrite magnetic material according to the req­

uirements, i.e. terms and conditions of the subject contract. 
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According to UNIDO's rules, projects of this magnitude are 

subject to international competitive bidding. Upon the 

request for proposal of UNIDO No. P85/60 of October 9th, 

1985, TESCO/UVATERV among several internationally 

well-known companies participated in the bidding and 

submiLted its revised proposal on November 21st, 1986. 

In the framework of their study tour organized by UNIDO, a 

four-me~ber Vietnamese competent team of high ranking experts 

and officials visited Austria and Hungary. TESCO/UVATERV's 

reference plant VIDEOTON was visited as well - in April 1986 

- where both the technology and the Tunnel Kiln was studied 

in operation. 

In conjunction with the evaluation of the proposals, the 

reresentative of UNIDO [Mr T. Watanabe] visited our reference 

plant as well and studied the technology as well as the 

applied equipment. 

Upon the evaluation of the bids by UNIDO, TESCO/UVATERV won 

the bidding procedure with the lowest price, technically 

acceptable level and within the budget. Thereafter, the Terms 

of Reference and the Contactor's Proposal were evaluated and 

finalized dur~~g the Tripartite Review Meeting in November 

1986 in Hanoi. The award of contract was received by late 
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DeceMber, 1986 and the contract No. 

April, 1987 with all its Annexes. 

86/1525 was signed in 

The project implementation was launched on the basis of the 

above, i.e. being in aware ~hat the subject Tunnel Kiln is a 

multi-purpose one suitable for both ferritizing and sintering 

and taking into consideration the aim of the project and the 

proposed capacity of the pilot plant. 
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T e c:: h n .i. c:: 2i .1. Spec:: .i. -f .i. c::.at .i. on so 

Tunnel Kiln 

Main dimensions of kiln (in mm) 

Maximum length: 

Maximum width: 

Height of kiln without vents and piping: 

Inner width: 

Inner height: 

Inner length: 

Useful inner wid~h: 

Useful inner heig~t: 

Electrical data 

Supply voltage: 

Built-in power: 

Average simultaneous power consumption: 

Short current of mains: 

Operating voltage: 

26550 

245e 

1984 

350 

3tj0 

24600 

270 

340 

3 x 380 V,50 

221 kW 

145 kW 

max 50 kA 

220 V,50 

of 

Hz 

Hz, 

Shock protection: zero method 

Protection: IP 20 

Operating temperature of control box: max 40-=-C 

Control accuracy: +/- 10·=-c 

Absolute error of temperature taking: +I- 1 ""C. 

TTL 
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Heating and cooling sections 

heating 

fitted 

Heating is distributed into six controlled electric 

sections. The first, second and third sections are 

with "Kanthal-A", the fourth, fifth and sixth sections 

"Kanthal-Super" heating elements. 

Temp. in first, second and third zones: max i000~c. 

Temp. in fourth, fifth and sixth zones: max 1400~c. 

with 

The six controlled heatinp. zones are followed by three 

cooling sections. 

Cooling section No I is hand controlled one with direct air; 

cooling section No II is the same; 

cooling section No III has direct air cooling. 

Moving of carriage and doors 

The carriages and doors are moved by pneumatic automation 

controlled work-cylinders. Pressure of compressed air should 

reach min 6 bars. 

Special servic~s: el~ctrical energy supply from network or 

stand by generator. 
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Kilning furniture 

The recommended refractory boxes are characterized by the 

followirg parameters: 

Material: 

Dimensions: 

Bending strength at 20~c: 

Bending strength at 1350°C: 

Coefficient of heat expansion: 

Load softening point: 

sillimanite 

£a0 x 230 x 77 mm 

900 N/cm::<: 

'300 N/cm2 

5.6 x 10-6 /K 

1350.:..c 

Characteristics of the sandwich plates: 

Material: 

Dimensions: 

Bending strength at 20°C: 

Bending strength at 1350~c: 

Coefficient of heat expansion: 

Load softening point: 

sillimanite with SiC insert 

270 x 205 x 15 mm 

1200 N/cm2 

1100 N/cm:=o: 

4. 8 x te·-6 /K 

lss0·=-c 

Figure 1 shows the heacing curve and main sections of Tunnel 

Kiln. 

Figure 2 shows the scheme of heating and controlling system 

of Tunnel Kiln. 
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Short o~~~ription 

Kiln 

of T11....1nn~l 

The applied Ferrite Annealing Furnace for producing barium 

ferrite magnets is a Tunnel Kiln (sign No.F.K/003/A), nearly 

25 m long. Electrical heating along both side of kiln secures 

exact temperature curve with good quality magnet rings. The 

tunnel is formed by the furnace body with built-in heating 

elements in six zones. The train is the kiln's carriages 

delivering ceramic boxes upon, containing the slurry for 

ferritization or magnet rings for sintering. Each carriage 

contacts the next one when entering the Tunnel Kiln in 60-90 

minutes intervals depending on the quality of slurry or water 

content and type of magnet rings. 

The car pushing and pullig device is working by compressed 

air automatically in closed system. Electrical power for 

heating elements and push-pulling devices controlled by a 

special computer system and form a complete unit. This system 

is devoted to eliminate disturbances in the mains voltage 

fluctuations, various thermal load and other faults between 

the technical limits. 

Tunnel Kiln has two main functions in the production 

technology. At first one is ferritization, converting 

hematite/barium-~arbonate slurry into barium-hexaferrite; 

second one is sintering the green magnet rings satisfactory 

' .. 
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hardness and untrimmed form. These two functions show Tunnel 

Kiln plays a central role in bari~m ferriLe production 

technology and indicate importance of relations between 

Tunnel Kiln and other technological units. 

Accuracy and reliability are secured by Compu~er Control 

System because the limitations of temperature curve range is 

10°C in all heated zones. If the applied pushing time is 

90 minute~ per carriage, Lhe charge spends 52 hours in 

Tunnel Kiln and particularly 7.5 hours at the highest 

temperature. When a carriage has been pulled ou~ 

and the workers empty it, making it available 

from 

for a 

charge and enabling the straning with •waste• heat. 

the 

set 

kiln 

new 

Operating of Computer Control System is very simple. On the 

keyboard have to enter following data: 

required temperature in zone 1 ... 6 

pushing time 

clock time. 

If some fault happens on the kiln, the type of error appears 

on display and a buzzer sounds. 

Due to local electric supply cut-offs Tunnel Kiln has a 

special service: it is able to ~ork with a stand-by generator 

supply. Naturally, its functions by generator mode are 

limited, depending on "the generator's load possibility. 

Preventing the generator off overloading, in generator mode 

the kiln is working only for keeping the set temperature. 
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KNOW HOW Anisotropic Barium Ferrite Magnet Manufacturing 

describes for the most important properties of permanent 

magnets with implementation studying of. barium ferrite 

magnets see Chapter One to Three. 

Detailed and specified Production Technology of Barium 

Ferrite Magnets adjust USER producing high quality of magnets 

and help developing structure all the technological line from 

the raw materials to storage of magnetic rings - see Chapter 

Four. 

One of the most important instrument of producing 

Kiln. Technical specifications and operating 

written in - Chapter Five. 

is Tunnel 

method is 

Provide USER with instuctions in theoretical and practical 

questions in the annealing technology, comp~ter program and 

kilning furniture - se~ Chapter Six to Eight. 

We discuss in detail the main steps of Production Technology 

specially for grinding, pressing, construction of press die, 

montage of oriental magnetic coarse for press, surface 

grinding - see Chapter Nine to Fourteen. 

Separated Chapter is No.Thirteen, which shows how to open 

improvment of hydraulic ·presses automatical control system. 

All the good conditions of high quality producing need a 

well-organised Quality Control System. Pattern of functional 



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

- 17 -

parts described in Chapter Fifhteen. 

Final control realises ~echnical datas of barium ferrite 

rings and the quality certificate is based upon this control 

-see Chapter Sixt~en. 

Naturally there is no production without reje~t. Analysis of 

rejects shows USER specified types of rejects and 

precautionary measures along the technological line see 

Chapter Seventeen. 

Labour-safety measures consist of technological 

recommended to leaders of factory protecting 

accident - see Chapter Eighteen. 

In Chapter Nineteen we take a proposal to build 

Standard for barium ferrite magnets. 

proceeding 

workers of 

a National 
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Imp1~m~nt~tion 

Part One - Preparation 

On the basis of signing the subject contract the team of 

experts of TESCO/UVATERV visited the project site in April, 

1987 to ascertain the local conditions, definition of the 

location of the Tunnel Kiln, studying the necessary 

adjustments of the existing building to host the pilot plant. 

A memorandum of understanding was signed by the facilities in 

terms of machinery, tools, utilities, skilled labour etc. 

During this ascertaining mission the conditions of the 

existing machines were e;.amined and a report was prepared ~nd 

submitted by TESCO/UVATERV on the proposed rehabilitation of 

the existing equipment. 

On the basis of the above visit to the project site 

manufacturing of the Tunnel Kiln was continued in May, 

the 

1987 

taking into consideration some modi~ications necessary due to 

the flocal conditions. 

The manufacturing of th~ Tunnel Kiln was almost 

when the representative of UNIDO visited the 

production and examined the equipment by l~te 

1907, before shipment, i.e. packing. 

completed 

site of 

September, 

At the same time the construction and the regulating system 

of Tunnel Kiln was examined by the Fire Engineerins and the 

Automatization Faculties of the Technical Uni~ersity of 
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Miskolc, Hungary. It was confirmed, that 

regulating system, i.e. the technology 

the construction, 

represented by the 

Tunnel Kiln fully fits to the requirements: it is capable for 

magne~izing and sintering on an efficient level. 

The Tunnel Kiln was dispatched from Hungary in eleven 20-feet 

containers by late October, 1987. 

Part Two - Training 

The two-month training programme of seven Vietnamese experts 

took place in the reference plant of TESCO/UVATERV, i.e. in 

VIDEOTON in the period of November-December, 1987. The 

experts were trained ~n all the phases of the subject 

technology ~o that they can be prepared to co-operate with 

the Hungarian team during the installation of Tunnel Kiln, 

commissioning, trial run and they will be capable to operate 

the kiln later on. 

Part Three - Investigation of difficulties 

A Hungarian team visietd the project site in January, 1988 

investigate the availability or facilities to be provided by 

the Implementing Agency. Some ~hortcomings, difficulties were 

reveiled. Their rectification was agreed upon and 

incorporated in a protocole. 
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Part Four - Buildin~ of Tunnel Kiln 

The eleven containers including Tunnel Kiln arrived to the 

project site in March, 1988. On March 16th, 1988 the actual 

location for the erection and installation of Tunnel Kiln was 

handed and taken over to start the work. It was concluded 

that the foundation to the Tunnel Kiln is ready, but it is 

not prepared in the expected and necessary standard. The 

adjustments and modification on the building were in process. 

From the first day of erection on a log was conducted in the 

Hungarian language and signed by representative of 

TESCO/UVATERV and the Implementing Agency - after translation 

- every day. The log contains all important events, ~roblems, 

successes and is available at TESCO/UVATERV for easy 

reference. 

Part Five - Problems during the building 

At the end of March, 1998 the major problems hindering our 

work were indicated to Implementing Agency, such as lack of 

some machines and equipment to be provided by Implementing 

Agency, rather frequent cut-offs and deviations in the 

voltage of the electric network. However, it must be 

emphasised that the staff of Implementing Agency showed full 

preparedness for co-operation and they rendered significant 

assistance towards facilitating our work in the Project Area. 
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The process, successes and difficulties cf the project 

implementation were studied and discussed during the 

Tripartite Project Review meeting, which took place late 

March, 1988. In the light of the actual situation and the 

facilities available, a new project implementation schedule 

was drawn up clearly indicating the responsibilities of t~e 

participiant. 

Part Six - Building goes on 

On April 4th the whole steel structure of Tunnel Kiln was 

ready. On April 9th the brick-laying of the kiln was started, 

which was followed by the electrical and electronic mounting 

and assembling by May 6th. During this period cut-offs and 

significant deviations in the electrical supply were 

registered and the attention of Implementing Agency was dran 

to the problems prevailing and/or foreseen due these problems 

in the electrical supply. This problem has not been solved so 

far, although in all our correspondente its influence on the 

project implementation was emphasized. 
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Part Seven - Cause of prob:em is the rain 

In May, there were heavy rainy days which led to the flud in 

the cable channel as well as in the operation-~3intenance 

channel under the kiln due to non-proper isolation of them by 

Implementing Agency. 

TESCO/UVATERV submitted a proposal to solve this problem and 

avoid life danger which might be caused by the water in above 

mentioned channels. 

Our propcsal for this activity has no~ been evaluated so far. 

Eventual danger of this situation were reflected in our 

correspondence. 

Part Eight - Building goes on 

By May 19th, the brick-laying of the kiln 

whilst the electric and electronic mounting 

was ready on June 3rd. 

was 

and 

Part Nine - Vietnamese raw material test in Hungary 

completed, 

assembling 

In the meantime, by the end of May, a consignment arrived to 

Hungary containing Vietnamese raw materials to the barium 

ferrite production. This material was tested in laboratories 

in Budapest and a semi-industrial pilot production of barium 

ferrite rings out of this material was undertaken in the 

reference plant in VIDEOTON in Szekesfehervar, Hungary. The 
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results are good and promising and it has been proved that 

the Vietnamese raw material ~rovided in Hay, 1988 is suitable 

for barium ferrite magnet production. rhe chemical 

composition of sample as well as the magne~ic parameters of 

final product prepared in VIDEOTON were submitted tc UNIDO. 

Part Ten - Building goes on 

In June the adjustment of the electronic-regulating· system 

and the pneumatic system was undertaken. The heating elemants 

were installed in the Tunnel Kiln also this month. 

Part Eleven - Heating up process is starting 

On June 28th the heating up process of Tunnel Kiln was 

launched, the Kanthal A elements reached their operational 

temperature soon. The heating up of the Super Kanthal heating 

elements had been delayed due to some problems occured in the 

meantime with the climatic conditioning of the control 

and mainly with the continuous cut-offs and falls of 

voltage [the voltage frequently reached 160-170 V instead 

room 

the 

of 

220 V and 300-320 V instead of 380 Vl. Th~se phenomena led to 

the disintegration 01 t~e software package of the control 

system as the system normally can be run with 220 V +/- 10Z. 

Part Twelve - Problems with network again 
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On June 8th, the main cable connecting the street network 

with the transformer was burned out due to its undermeasured 

realization by Implementing Agency. TESCO/UVTERV's experts 

rendered assistance in giving advise on suitable measuring of 

this cable. The heating up could have been continued by July 

15th, 1988. 

Part Thirteen - Training of technology 

Two Hungarian experts provided in-plant training of 

technology in period of July 11th August 23rd, whereas 

detailed training of technological phases was conducted and 

proposals were provided t~ improve the production with 

existing possibilities available at the project site. 

Part Fourteen - Kiln/s temperature on the nominal value 

July 21st, 1988 is a very important day in process of the 

project implementation, as the Tunnel Kiln reached its 

nominal heated up temperature of 1230°C on this 

particular day. Tunnel Kiln was fed with the first magnet 

rings on the same day and the first products came out on July 

23d. On July 22nd bulging of the rails occured in a certain 

point which was caused · by insurting a carriage by the 

counterpart experts opposite to the required way. this led to 

increase in heat-radiation and dilatation of the rails. 



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

- 25 -

Anyhow, Hungarian experts rectified the error in a couple of 

hours. 

Part Fifteen - Kilning furniture arrives 

The kilning furniture procured by UNIDO from TESCO arrived to 

project site by air by the end of July, whilst the shipment 

by sea arriveri in the second half of September. The guarantee 

on kilning furniture applies only for hot breakages during 

the heating periods and does not apply to mechanical 

breakages of any kind or of anv reason. Therefore, Hungarian 

team in the Project Area continuously drew the attention of 

the managers and the workers of the plant to careful and 

professional handling of k~lning furniture.It seems that in 

Viet Nam there is non applicable kilning furniture specially 

for barium ferrite magnet producing. 

Part Sixteen - Tunnel Kiln starts producing 

On July 27th, 1988 the full-scale production of barium 

ferrite magnets was started in the project plant and it has 

being carried on since that date. Tunnel Kiln provides both 

magnetizing and sintering securing its multipurpose functions 

according to the contract. 

The quality control unit of the plant realized and 

acknowledged that the standard and parameters of the magnets 
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produced by Tunnel Kiln were and are much more favourable 

compared with the ones before installing the Tunnel Kiln. 

Since that day Tunnel Kiln serves as a basis for magnet 

producticn of the plant and contributed to secure a 

continuous supply of magnetic materials to the electronic 

industry of Viet Nam. 

Part Seventeen - Trial run with voltage disturbances 

In the period of July 30th - September 1st TESCO/UVATERV/s 

experts laid significant efforts to enable Tunnel Kiln to 

operate smoothly under low and changing voltages. On the 

basis of local experience and being aware of local 

possibilities necessary modifications were made on the 

hardware and software of electrical regulation system. This 

activity way beyond TESCO/UVATERV~s contractual obligations 

but we did it to facilitate a reliable operation even under 

the prevailing difficult circumstances related to the 

unstable electrical supply. However, Tunnel Kiln ~as in 

cperation under this period, as well. 
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Part Eighteen - Heating up to 1320~c temperature 

Upon the request of Implementing Agency the Tunnel Kiln was 

heated up to 1320°C on August 6th, 1988. The kiln showed 

reliable performance on this temperature, as well. The 

cooling down, back to 1220°C was done on August 20th. 

Part Nineteen - Adaptation of control anj regulation system 

During September the adaptation of electrical control and 

regulation system of Tunnel Kiln was undertaken so that it 

can best fit to the local conditions. By the end of September 

talks were carried out in Hanoi with the participation of 

Implementing Agency, the SIDFA of UNIDO and TESCO/UVATERV. 

Tunnel kiln was tested in period of 27-30th September and all 

functions of kiln were studied. 

During the test inaccuracies in temperature measurements were 

registered, therefore TESCO/UVATERV sent a team of experts to 

the project site to investigate the reasons and rectify the 

error. It was found that the problems in temperature 

measuring, i.e. registering were caused by the default, i.e. 

non-proper contact in the main switch attached after the 

transformer supplying the Tunnel Kiln with electric power. 

Eventough the link between the default in the main switch and 

the inaccuracies in temperature measuring were evident and 

acknowledged by Implementing Agency on the project site, this 
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source of trouble-making has not been eliminated so far, i.e. 

the main switch has not been improved yet. 

Part Twenty - Formal handing and taking over procedure 

The formal handing and taking over procedure was scheduled to 

take place in period of 18-2lst October. 1988. 

The performance test was carried out and according to the log 

also signed by representative of Implementing Agency the 

operation of Tunnel Kiln was perfect, failures were not 

observed and not registered. furthermore the kiln was 

operating satisfactorily both in normal electrical network 

and in generator ~odes. The requirements to Tunnel Kiln were 

met and a report was written on the operation of the kiln to 

prove accuracy of regulation system. The parameters of kiln 

fell in the range as specified in the contract, some 

parameters proved to be significantly better than ones in 

contract. 

Part Twenty One - CTA's negotiations 

positive and 

over protocole 

recommendation 

to stuctu~e. 

Eventough results of performance test were 

satisfactory the handing over and taking 

prepared previously was not signed due to the 

of CTA of UNIDO. He made observations related 

control and regulation system of the kiln, i.e. the 
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technology represented by Tunnel Kiln in general. 

We have to emphasize here again that cut-offs and 

in supply of electric energy were tipical during 

deviations 

the whole 

period covered by this report. This particular problem caused 

us several difficulties and hampered our performance of job, 

however Tunnel Kiln proved to be able to operate smoothly due 

to the efforts laid from our side and the assistence from the 

side of Implementing Agency. 

Part Twenty Two - Discuss between CTA and TESCO/UVATERV 

In the period of November and early December an exchange of 

observation, opinions and remarks between the CTA and 

TESCO/UVATERV with the co-operation of UNIDO was carried out. 

During this period Tunnel Kiln was operating well and it was 

manufacturing barium ferrite magnets of good quality 

eventhough neither the rehabilitation of existing machinery, 

~or the putting into operation to full scale of compacting 

press and the atomizer was realized. It must be emphasized 

that Tunnel Kiln is a very important part of the 

technological manufacturing li~e. but it is not the only one, 

therefore it is evident that the output in terms of 

quantity, quality, param~ters etc. - of the pilot pant is 

subject to numerous influencing factors beyond the control 

and responsibility of TESCO/UVATERV. 
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Part Twenty Three - Performance test j- January 

Upon mutual agreement the Performance Test of Tunnel Kiln was 

carried out in the premises of Implementing Agency in the 

period of 7-llth January. 1989. The preconditions and the 

method of performance ~ 3t were laid down and agreed upon in 

the note dated January 7th. 1989 attached here~o as Annex 1. 

The test was carried out accordingly. The results of 

Performance Test were stated in the protocol signed by 

representatives of UNIDO, Implementing Agency and 

TESCO/UVATERV; confirming that: 

- the results of test analysis cf magnetis parameters were in 

accordance with Clause No.2.08 of the contract; 

- all parties concerned signing the protocole confirmed that 

the ferrite annealing furnace No. FK/003/A supplied by 

TESCO/UVATERV fulfilled all the requirements as stipulated in 

the contract; 

- CTA confirmed that the temperature curve and temperature 

differences over the cross section were sufficient to produce 

good barium ferrrite products. 

All these documents are attached hereto as Annex 2. 

Part Twenty Four - Agreement on warranty 

I 
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Based upon the succesful Performance Test agreement was 

reached on the warranty of Tunnel Kiln. The contents of 

warranty regulations as well as the list of mechanical and 

electronical components transferred to Vietnamese warranty 

team were incorporated in writing. The relevant d~cuments are 

attached hereto as Annex 3. The warranty period started on 

October 21st. 1988 and expires on October 21st, 1989. 

According to the stipulations of warranty regulations 

Implementing Agency keeps UNIDO and TESCO/UVATERV informed on 

using spare parts and component. 

Part Twenty Five - First report of Implementing Agency 

The first report covering the period January 12th March 

31st, 1989 were sent by Implementing Agency in due course and 

is attached hereto as Annex 4. The ~asic statement reflects 

that Tunnel Kiln has been working normally during this 

period. 

Part Twenty Six - Evaluation of equipment 

In the course of Performance Test a short evaluation of the 

equipment available in the premises of magnetic materials 

pilot plant was prepared'by CTA, attached hereto as Annex 5. 

Understanding the situation that the Vietnamese side does not 

intend to implement rehabilitation programme of existing 
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machinery based on TESCO/UVATERV's proposal sub~itted to 

UNIDO in June, 1988. TESCO/U\ATERV sent a proposal tc UNIDO 

offering the available spare parts for use of Implementing 

Agency which is attached hereto as Annex 6. 

Part Twenty Seven - Printer to regulating unit 

In the previous correspondence as well as during 

Test Implementing Agency expressed its wish 

printer to the regulating and contro! unit of 

The printer was delivered to UNIOO with an 

letter attached as Annex 7. 

Performance 

to obtain a 

Tunnei Kiln. 

accompanying 

Part Twenty Eight - List of appliances, tools and spar~ p~rts 

During the implementation of project TESCO/UVATERV rendered 

assistance and provided services as well as equipment, 

appliances and tools over and beyond contractual obligations. 

These are listed in Annex 8. and 9. attached. 

Part Twenty Nine - Transfer of know-how 

Concerning the trarsfer of know-how TESCO/UVATERV's performed 

their activity in acco~dance with contract. A short summary 

was prepared on January 9~h. 1989 attached hereto as Annex 

10. The written. detailed know-how was submitted to UNIOO in 

April, 1989. 

·:. •.'. 
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Part Thirty - Spent time by experts and mounters 

A summary of man-days spent by experts and mounters of 

TESCO/UVATERV in the project area is attached as Annex 11. 

Part Thirty One - Conclusion 

Summarizing the project implementation the follo~ing 

conclusions may be drawn: 

-- there was a close, friendly 

among UNIDO, Implementing Agency 

enabled to reach the followings; 

and 

and 

fruitful cooperation 

TESCC/UVATERV which 

TESCO/UVATERV performed their job in full accordance with 

the clauses and stipulations of contract; 

-- the project has been completed according to the time 

schedule set forth; 

magnetic parameters of Tunnel Kiln's product fully meet 

the requirements of contract; 

-- Tunnel Kiln is in .operation since August, 

performs its job satisfactorily. 

1988 and 
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TESCO/UVATERV are convinced that the implemented project 

contributes to the development of electronic industry of Viet 

Nam and provides go~d basis for further expansion and 

development. 

TESCO/UV~TERV express their thanks and acknowledgements to 

all parties concerned who helped their activity and enabled a 

succesful project implementation. 
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Heating up of Tunnel Kiln starts at 28th of June, 1988. 
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On photos seems Tunnel Kiln during the period of heating up 

to nominal temperature. 
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Tunnel Kiln is ready for produce at 27th of July, 1988. 
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Tunnel Kiln~s control room in January, 1989. 

Performance Test in January 1989. 
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Performance Test is finished at ·l 1th of January, 1989. 

·' ,.... . . 
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F~lfillment ~f the 

Resp~nsibilities ~f 

TESCO/UVATERV 

TESCO/UVATERV fulfilled their contractual obligations 

according to the stipulations of the subject contract No. 

86/125. The responsibilities of contractor are determinated 

in details in Clause 2.00 of con~ract, so this may serve as a 

basis for evaluation. 

2.01 Statement of Work and Supply 

a> 

the design-layouts, specifications 

required for the estabilishment, 

testing and operation of the plant and 

and manuals 

commissioning, 

drawings and 

instructions on the maintenance of Tunnel Kiln and for 

the processes to be used have been provided in 

sequence of the work schedule and enabled a smooth 

collaboration with Implementing Agency. The formal, 

written know-how has been handed over upon the 

agreement on its required content in the course of 

talks during Performance Test. The drawings, 

specifications and manuals have been in accordance 

with Annex E. of contract. 

b) 

technical specifications of equipment being newly 

'------~-----



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

c> 

- 41 -

purchased were consulted and advice/instructions on 

the rehabilitation of existing machines have been 

provided. TESCO/UVATERV sent a four-member expert team 

to project site to ur.~Prtake a detailed survey. The 

proposals <findings, suggestions etc> have been 

presented to UNIDO and Goverment in different forms, 

such as reports, evaluations, commercial offer etc. 

Documentations to support rehabilitation have been 

handed over during the training course in Hungary in 

November-December 1987. The costs of the related 

activity were born by TESCO/UVATERV. 

TESCO/UVATERV supplied Tunnel Kiln with the spare 

parts anci materials according to the time schedule and 

with the content in accordance with Annex G of 

contract. 

d) 

e> 

TESCO/UVATERV provided experts to supervise and assist 

in the erection, ass~mbly, commissioning and initial 

operation of Tunnel Kiln and for the on-the-job 

training for local personnel according to Annex 11 of 

present report. 

the training of Vietna~ese personnel for 14 man-months 

was conducted in VIDEOTON Co.Ltd., 
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Szekesfehervar-Hungary, which is reference 

this project, in November-December 1987.­

starting the erection of Tunnel Kiln in the 

area. 

base in 

before 

project 

advice on initiation of research and development 

activities to develop new and advanced product were 

provided during the training course in Hungary as well 

as in the course of on-the-job training in Hanoi. 

2.02 Commercement and Completion of Contractor's Activities 

a> 

b> 

c> 

Tunnel Kiln, spare parts and materials wer~ delivered 

CIF Haipong according to work plan. Minor adjustment 

in delivery was due to the site preparation 

activities. 

foundation layout and the remainder of documentation 

were provided before shipment of Tunnel Kiln. 

erection, testing and commissioning of Tunnel Kiln was 

in accordance with estimates of TESCO/UVATERV. 

d) 

timetable was modjfied and agreed in March 1988 during 

the Tripartite Project Review meeting in Hanoi, anyhow 

TESCO/UVATERV fully followed the original final 
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completion date. 

2.03 Testing of Tunnel Kiln oefore Shipment 

a>-d> 

UNIDO was kept informed on a regular basis on the 

progress of manufacturing of Tunnel Kiln. The 

representative of UNIDO was present during the test in 

Hungary performed by the end of September 1987. A 

specialized institute was involved 

Tunnel Kiln, a short report was 

findings to UNIDO at the same time. 

in evaluation of 

submitted on the 

2.04 S~are Parts for Tunnel Kiln, Commissioning and 

Operation; Special Mai tenance Tools, Consumable Materials 

a>-d> 

TESCO/UVATERV supplied spares for the initial 

commissioning of Tunnel Kiln as well as a quantity of 

normal wear and maintenance spare parts sufficient for 

the first two years of Tunnel Kiln operation. A list 

of these spares is included in Annex 3 of the present 

report. 

Descriptions, catalogues for spare parts and materials 

not manufactured by TESCO/UVATERV were handed over to 

IMplementing Agency. 

2.05 Packing, Shipping and Insurrance of Tunnel Kiln 

Actions of TESCO/UVATERV related to packing, shipping 

.I __ --- --- ------- --
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and insurrance of Tunnel Kiln were in full accordance 

with this Clause and Annex D of contract which led to 

a smooth and successfull delivery with the assistance 

of UNDP/Han·~i. 

2.06 Visit to Plant Site 

TESCO/UVATERV's representatives visited the plant site 

prior t~ contacting and ascertained all co~ditions and 

information pertaining to the work. 

2.07 Contractor Personnel for Erection. Testing and 

Commissioning of Tunnel Kiln and Local Training 

Actions of TESCO/UVATERV were in accordance with 

stipulations of this Clause. 

2.08 Performance Warranty 

The Performance Test during 8-11 January, 1989 showed 

that Tunnel Kiln meets the requirement as set forth in 

this Clause. Results of Performance Test are attached 

as Annex 2 to the present report. 

2.09 Performance Test of Tunnel Kiln 

Performance Test was implemented in 

stipulations of this Clause during 

showed full success, the Protocole 

Annex 1 and 2 to this report. 

2. 10 Not applicable 

conformity 

8-11 January 

is attached 

with 

and 

as 
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2. 11 Mechanical Warranty of Tunnel Kiln 

Upon the successful Performance Test of Tunnel Kiln 

the contants of warranty regulations were drawn up and 

agreed, attached as Annex 3 this report. The warranty 

period lasts up to October 21st, 1989_ 

2.12 Modifications to Tunnel Kiln 

Minor modifications have been carried out during the 

installation on the mechanical part of Tunnel Kiln 

according to special local conditions not affecting 

the performance of Tunnel Kiln. Major work has been 

carried out on adjustment of software 

computer-programme to cope with the fluctuations of 

the electrical energy supply to ensure reliable 

operation even under uncertain energy conditions. 

2. 13 Not applica~le 

2.14 TESCO/UVATERV provided all the facilities and 

required by their personnel for the execution of 

contract. 

ser~ices 

subject 

2.15 TESCO/UVATERV provided such other equipment and spare 

parts Csee Annex 8 of this report> and rendered such other 

engineering and technical services and personnal which are 

implied by generally accepted professional standards. 

2.16 Standard of Work 
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The project implementation and Performance Test showed 

that TESCO/UVATERV carried out all their 

responsibilities on generally accepted professional 

standards. 

2.17 Relationship between the Contractor's Teamleader and the 

Resident Represer.tative of UNDP in the Project Area 

There was a close and continuing relationship 

maintained between the teamleader and experts of 

TESCO/UVATERV and UNDP office in Hanoi. 

Acknowledgemen~ is expressed here for the support 

rendered by UNDP/Hanoi during the project 

implementation. 

2.18 Debriefing 

There was a close and continuing relationship between 

UNIDO Headquarters in Vienna and TESCO/UVATERV 

Headquarters in Budapest during the whole period of 

project implementation. 

2.19 Training Aboard 

Training of seven Vietnamese took place in 

November-Decemb~r 1987 according to the work plan 

before the commercement of erection of Tunnel Kiln. 

The experience and practice gained during this period 

supported the acquising of the production technology 

as well as operation of Tunnel Kiln. 

.. ···-~-···-····---···----------_.... ________ _.__... ___________________ _ 
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2.20 Reports 

Reports have been submit~ed to UNIDO in due number of 

copies, in English language according to the work plan 

with minor adjustments related tu the practical 

aspects of the project implementation. 
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RECOMMENDATIONS 

As there is written the Tunnel Kiln is one of 

important factor at the technological producing 

single is not enough to complete technology 

producing good quality of barium ferrite magnets. 

Main jobs we have to offer to USER have two sides. 

First side aimed near future: 

the 

line, 

aimed 

most 

but 

of 

- Used equipments have to be rehabilited, as soon as 

possible, specially recommended 

electric network and last but 

generator 

pressing 

not least 

machines, main 

the stand by 

Get to be use Tamagawa compact pressing and granulator 

- Organize Quality Control System as offered in Know How 

see chapter fifteen 

- Exercise day by day pruduction technology as written in 

Know How see chapter four 

Second side aimed further: 

USER should be completed his usual technological 

equipments into Know How offered furniture, as vacuum 

revolving filter, jaw breaker, roller mill etc. 

- Change at present active small ball mills and 

into bigger and better ones, the theory and 

atrittors 

mode of 

operation of grinding is writte~ in Know How see chapter 

nine 
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complet:e 

as it is 

i:he automatic 

described in 

control 

Know How 

of 

see 

- IF the quantity of production reaches 100 To per year, 

the technological line should be organized again, and 

completed with one more Tunnel Kiln, therefor 

ferritization and sintering will be absolute separeted of 

each other. You should know, that capacity of Tunnel ~iln 

is more than 100 To per year, but the bigger quantity of 

products needs one separated line for ferritizing and 

another one for sintering, as the Vietnamese experts have 

seen in VIDEOTON, Hungary. 

At last TESCO/UVATERV wishes that all his work gave a 

practical guidance for manufacturing barium ferrite magnets 

and helped developing electronical industry of Viet Nam. 
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Annex 1. 

s~ 1 Jl!JDJD.rl 1~ 

Start1n(; fourtem (14) haura 7 JfJ/1118.'q 1989 J'l'he Kiln will be loaded with 

br1oka until 8 J_.rt 9.oo houm • Starting 9.oo tdJZ'8 on 8 Jt!lllfJ/!rY • 

The Tumel. WA ld.ll be loadecl Vi.th 88ftrl cam mild up aa follam 1 

3 ~c.~ ot 4 tire boD8 I loaded with ferrite rings 1 8G no~ loaded. 

It not snf'ticient mw mterial rlnga are avaUnbla ,cer'"...ain staclal can 

be tilled vit.'1 al.read:( £ired products • The !Q~tory keeps a la« of car 

number end st.ac.'ts ot products , to separate the fired and ~ fired 

p1'0ducta • 

~ certain stacks ot aCr'8ed tresh products will be r.er.:mred .tor ~tic 

properties • 

!WIDI , 7 J!.lm/.Jtt 1939 

l:R. LJ:: VJJ: CllI I·R. f-1. ::cxa1m 

?U .. l'IOlUJ. ffiOJi:X:'l' DI?..EX:TCB U1iIDO 

FilUn/D\A 

t:R. P • HOLZ!:Ji/f 

T~ATUtY • 



I 

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

Annex 2. 

DP/ VIF/oo/02B 
Page 1. 

SUp;>}¥ of 1'nlel Kiln ,spare parts end mter1als end pravisioo of fl18inecr1.r 
GCimcea f'or the establ.istDEllt of a EariW!l ferrite Pilot Plant in the s.R. < 

VIE'l'!Utll • 

carried ant 80C01'd!ng to",_ no. 2.09 ot the ccmtrect end as DOditied ao 
agreed upon tw part.lea ~ in the premtnea ot FmL'JVIl:A ,nA?:OI, VII:r::i 

f'Ml!l 8 JanJlS.r¥ to 11 JarmaJ.7 1939 • 

'lbe res.llt.s ot test anaJ¥ses ot the mgnet.ic ~ are in ocoordance 

vith cJanse no. 2.oe ot the CXXILl::aat • 

'lbar:etore all part1ea ooooemad are herewi~ ~ this pr.:>tocol and 

cantlming that t.be ferrite anealing fUmace no. FK 003/ A supplied .. 

'tFSCD/tJVATmV t\ltlll all the requirements as stipilated in the contract • 

HA?iOI • the Socfalfst Repu~c ot VI~-AK 
11 Jarmat7 ,1989 
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AVet'Dg"'e both sides 

Avemge left side 

Annex 2. 
Page 2. 

cagietic values obtained in perfot!:lDl'lco test of Tun.'lel i<iln 

FK 003/A fl"Ol!I 0-12 Jsrmarf 1989 • 

Br lie !ltcax 

ms 2005 3.18 IG'Jc/25.35KJ/,; 

2000 3.21 l-&Oe/25. 7 KJ/a3 

3718 2010 3.14 I·J;Oe/25 '!.Jp; 

Avera..,"'8 different levels 1R 3856 ro58 3.26 l-~Oe/26.1KJ/r} 
3.02 •n'Je/2A.2 :Q/m3 

2R 3608 2106 

3R 3063 19!>5 3.14 r-D'Je/'25.2 r-.J/,; 

4R3823 1507 3.}5 •'!XJe/25.9'!wJ/c3 

1L "ST88 2123 3.15 r,JJfle/'25.0 "!.J/c3 

2L 3653 2100 3.~ r&'Je/21+.3~tJ/rs? 

3L 3683 1916 3.12 r.GOef 25KJ/~ 

4L Y/50 1900 3.23 Inoe/JR.9-U/,; 

co;:Q.USIO?i 1 Temperamre curve And tmperatare di.t'!ermces over croes section 

sufficient top~ g:>od Beriuo Ferrite products • 

lL'.?!OI 1 12 J/JitJJ.RY 1 1969 

1J·: JJ>P .LLO 
CTA,PROJ;:;cr ·r,-:.:/VI-;/00/0213 • 
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Annex 3. 

Page 1. 

t.t too FflOtx»&7 or SCimoe erX1 r.omtocmz.o ot r~ aitcr!olo M-·311·\#i'Gi~ 

• Ill.mil (VI::.~) • 

lba l'ql&WJmtatlvc ot 1's'me1 I<Un l'ul.t•ootmur la 1 

i-:r. ~·!.L :::.r..:.!i.:.;CL~ I -r~~'VA'4..ItV 

1ho npreGa>~tivc:a of ttlO Project arO I 

tr. ~ v,·.:z an a t:ira:tor ot tno r"octo.::1 c::o:i tL."CCtur or the 

i?mjoct 

md~--r~. 

~le t1I> sides ~ b c..~ ~t ol v=-t~:cy ~~t o£ ~cl :-~Un 00 

ronous a 

1/ 1\n101 :r..un c ~ 003/.\ r:a1c tu t:~rrv:.:-.r:: (i~) cni tza:det'td to 
the ~oct \~ fXJ/O:JJ tor U8Et en 12 J~ ~ • a ~~ tloo o! 12 

mnth8 darting an ·:ictober 21st .1!Qt • 

2/ ~i"-:tr:s.v ~ a w1mt1f tcuJ ~ ot v~ c;icc131.1ato 

(at ~t ,~ are ~ in tho project V!.II1J/02n ) uitb tl1'? ~ina 

raJaB t 

1- tr. 'mt~! cm:_•; 1 r~c G:_:~!C'Jist 

2- r.r. z~_7f.:: 1EL: m:.at 1 r.eclad.o ~al.Wt 
,_ f.re DG'l \'1.n L. ~ ?~ t ~ npod.aUst 

4- !'!re tJGJ 'IH:; f!I?il I ~ cpoc1o11ot • 

Gddod b¥ rr. z.~·-1; a~JY 1. uxi 1~. !iO~ V!.!i i,---ix; ,Wl-:irc ~t.i' or 
caJntemlce 1~ ond ~ in tho ~ lUX>r'J in tho tSr.o ot WH~ 
~ot~tWn. 

~ ~·10~ IEYo boal t&'n1nod by TI:J.,"'Jf-;a:-: .r:v .~ G"XX1 i:nouJ.or.ta ot 
~ and oporat:.1na 'l\Jme1 Kiln • 

:i:.~OJ/r1V1.r,·r.v oantlml·ttat t.ho obwo ViotnmxmG eztXJrto in tho ~t¥ tcm 
ere a>>owat to ~ pc...U.we mSntaa10e .~ ud ~ .lbo 

V'1of:Dww't I put.r lo t.o o:nciaDt • las mcl nocml ell. act.ian8 ta«D ln 

~ _,..,. .Pepe ot tb1a las llbolld t>o mat t:o tmno end -r-i<:JfJ·.:1.i.r.v 
Sn ceab MOCn4 lllCllth • 

~ the people jn t.ho va.m:nt.r tcai bavo tbca ~ ., ~ ~ Y.iln .en 
aat.iw the ~- ,.. Mel 0---- .. ~ dDald be mde cnl lntocDerl 
to tnml'l -1 ~A'l;RV .Uta..~ ad oJf?plDCllte _.. aead md 

~I 
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tho UOftUlt.¥ t!m 1D mt (fthl1 'i':1 CJ/:'.-.. ~--~~~· ~ r.x;-.::r..:..ihHicy b G<n! Sn t.t:-.o 

D.>?!"O p--_rts to rc.,-:la:o for the at:JOt • 

I.a ~ the ~--.:is parbJ llODCOSGOZ"J b ~ :;...nt t.o 1~ tor 
1'0P01r mcl ~.r~C0/1..'V:-.T:..~v tai:o chtb o£ oll mptn;CO tor ~..QUcm 
fraa Vlet:na. to Har__, m1d £r.m l~J tD Vio1nm ~ !~ ca:aarc1Dl 

Soct.lm in Vt.tr.a • 

1.ftatr tbe leftlmtq tf ar-.ll.uJ.-~~l.:~ _ _;: -.~ w1L lcovo nt tho £Qctoq 

ell the zamrJ.na ~ ,cxponmta mxl 1nBtr.:cont.G &.~ trnJ tools GXCaPt 
tho epm:e ~ mcl !Blltor • 

~!;!;.CIJ/'JV/iGRV mcl the lCDler of tBn'Clltq ~ hQvo o."l ~ ~ on 

Q list ot vorlet.lm end qwmtltlm o£ pert& ,cx;arntzs on! ir.:;t.nraJto noooe­

BSB%7' tor J."\3"'.rGlr 1n wr.:nt¥ t!oo • ( &l'.J'loog 1,2 ) 

In tho~ t.Sr:t:i~~'1/r-li-.4 ~:; halB tho~~ to san their atatt• 
~ to tho pro.1oct to eee mn t> chock ~-e> a;.<m1t1on or 'l\lmel. Kil.91 and 

'HBl"r"...llitf tGeB .etc. .. the ~ial&OO ot tmvcl11nd ,mt.cl QCOOI: ciodr-...1.on !a to be 

bom - 'l~A'?i:Ii.V 1tbe pr.>ject ataU vUl eacdst --:~.;._-.c,Jft'V.~~~Y 1n the v.l&'k ;., 

5/ For the~ -...S 1" t:;e 12'>~ atll.ft1T·!:C'J/trVATffi.V ls not 
roqxnllblM 1br ~ npelr. 'Ibo werr.:nq t<XEl 1!;o~-:r.ol ~'ro~ect Direo­

tor md u::rro ~- connm t.~e ~ of. th1o k1r.d 60d r.-&~ c roc:>m 

5/ tadn6 tho ~ t..tce , 1D cmo or erq oeri:x:o ~-e ,r.:...q 
;.··.-;~i'-_q_. ,I£t.1onal ~·t'.>~oct ~ircctor Clnd ~--:::WJ'a re;-racm~tivca uiU t~,:;ct.lxzr 

evaluate t:w l"lE8.1rS caud1ns ttme ~ • 

1'hD w~ dom not awl¥ to orq do..~e anmo1 b'J 1 

o/ rumu.-21 ot tho v»~, or lack or ~ F'..JW~ 
b/ ~< ot prt.'YmtiVO aJ.ntmanoo ond ~ clorrJr.c 

c/ lack ot l'Ot!Wz6 ldth labdaant.e 

d/ !nodeqmto ~J&lz' 

e/ O'lJlQDOO ot tho oarriat."t!O'IJ load 1n tho :Un 

r/~1n~~~ 
tS/ ~ cadU1cet!on ol tho ·~ :Won • 

':Ill~ part.te thr:lt cm.- time .,..... will hlmt tho &"CIJPJOOibW.tq • 

~ ~.: ~ aantmt hoa blllt dleo•ed md ~ "-> be eldrlOd b'J th.'.> 'artlOD I 

r.ic:J/r;v1:r.:.n" ~etkml h:'l~ I>1rootor «.t u::xoo•a ~ti.YOO with a 

9011.di~ Y.itb1n t.bo llii:mnt'Q UDo • 
a,.·~: .. )! I 12 JrnJIJrl 1!D.) 

~~~~Wl-OM~ 



I Annex 3. Paqe 3. 

I .AHHEJt 1 

I 
'l'H.i':; Ln,"'T OF l"..hCHIJ~ICIJ. CCX·.iP::XiillTS i-!llICll JJtE 'l'RAI~SFm!D TO vu:n:Al:lSE 

HARRAHTf TEAM BY HU?iGIJUJJl • 

t i' l IT~ 1 UNIT 1 <JJAHTIT!' 1 !.DDITI(JI 

i 1: ! i 1: 

~ 1 m.eotr1o w1cU.qi "Bddne (Jntersmte) 1 Set 1 01 1 

2 iP'.tal cutter i Pc. i . 01 1 

I~ ' iHand drill 1 i 01 i 

4 iBrick cutter 1 ·i 01 i 

I~ 
5 1Mamal Jackets 12 T 1 - i 01 i 

6 1 .r.:to i i 01 i 

i 1 1 Haer.er 2000 (eseemble) 1 e 1 01 1 

l1 8 illel!Der' 1000 i 1 01 i 

1 9 i Hur.er 1 1 03 1 

I~ 10 1Pl1• 1 1 01 1 

l. 12 1 Iron frame 1 1 01 i 

I~ 
12 1 Cable coil (2 ~:hasea) 1 1 01 1 10 lil long 

13 1 Diemoncl cnttar 1 - 1 02 1 

I~ 
14 .t. Brick Memal cntter 1 i 01 1 

15 1 bend wlaeter 1 i 01 1 

1 16 i Diamand blade of brick Olltter 1 Blade i 02 i old 

Ii 17 i Plcstic be.lance tube 1 sat i 01 i 

i 18 1 veld1ng rot 1 set 1 02 1 

11 19 1 ' phases plug 1 piece. Ii 01 i 

i 20 1 Plastic air t.ibe i meter i 04 1 

I! 21 1 atleng wire 1 meter i 04 i 

1 22 1 Glass cotton i 

I~ 
23 1 Glass water 1 1 1 

24 1 Paint 1 1 1 

I~ 
25 1 oil cllaolved paper used £or wagon 1 i 1 

26 1 Gas welding setting (oonsist of air 

connection) 1 set 1 01 i 

11 Zf 1 !'..:.!:~!J:L 1 re. i 53 i 

1 28 iSUP.!:R KAH lliJ.L 1 - 1 23 1 

11 29 1 ?lar:.tio preee air tube 1 aeter i 20 1 !,"upp~ later 

1 30 1 Plastio rins 1 Po. 40 i 91.p;>l.¥ later • 

I 12 J..,.., ,1989 

~ I ~ 
I ---
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I .u;riµ 2 

I 1u:; ~T l)ffL:l:l'Rmcs corJ1C1W1TS mat 1.P.:. 'iP.1-l:sFl:...~=~ t"J vtm-...rJ'...:..S~ 

i!l.nRA?:tT TUM m llJ8CARf • 

I u° 1 IT:MS 1 'JNIT l(JJJ.hnt'r 1 AiDITI"JI 

i ' ' " ' I 1 1 u..ctzanlo '** 1 Cmd i 08 1 

i 2 1 P-c;ieirlng oardll 1 - l 01 l 

' ' 
1 1'1wr1star rt210l ecuax: l ~ l 02 1 

4 t :- :p1stm- Tl"'15A eoo ?".re 1 - 1 02 l 

I s 1 1'ermoantaat oU 1 Bo& 1 01 1 

6 1 Eincmn tmnseooM:r 1 PSllcle. 1 01 l 

i 7 l(~t) Olmect board 1 - 1 03 1 

8 1 Term elmmt fuse b:Jerd 1 - 1 01 1 
~ 9 l .·..r:p11t1 .. NJ.Cd;! l - 1 02 i 

I 10 t 1..cpl.Ut.. a 1 - 1 C1 1 

1 11 1 ~ - l'ransf'omt.or 1 - 1 01 1 

I 12 1 Pl'e8B bott.on 1 - 1 02 1 

1 13 1 SUoktrw p1Mter- l Coll 1 01 l 

' 
14 1 Silicon pleat1o 1 Tate 1 01 1 

15 1 !:.mil nla1n 1 ~· l 02 1 

I 16 1 P.elaim plug ! - l 01 i 

17 i Uectronio eockGt i - 1 01 i 

i 18 1 !l.ectr1c plug 1 - 1 01 l 

19 1 Vmtllat.or l - 1 01 1 

i 20 1 Ulel.l cr:>ea aoct1ocl win 1 Coll 1 01 1 

I 21 1 T~t plaGt1c cover 1 ..... 1 03 l 

i 22 1 T~ plast.lc ocmil" pt l - l 03 1 

' 
23 l Tin v1ra 1 Coil 1 02 1 

24 1 Volt- meter 1 Po. 1 01 1 

I 2S 1 - 1 01 l 

26 1 - 1 20 l 

i ZI l 'l'mtm oondmator 1 - 1 36 1 

28 l~ktrm l -
1 "' ' 1 29 !Flat~-- l - l Olt l 

I ~ l KAL"DIAL A oanneotlan mb1e 
l -

1 06 
i 31 .l r.... llB)cer 

1 - 1 01 

' 
32 1 u.rm alam l •1 1 Q2 

" 1Cmi:a•'~ 1 -
l f11 

I 
1tN--
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I 
-2-

ii ,,. -
1 Fum laOO A 1 PO.-,. 1 03 1 

J 35 l E"8o 1fOA 1 - l OS 1 

'6 1 Fase 63 A l - l 06 l 

I '51 l Plug fuse 1 - 1 O'j 1 

'8 1 start adtch ~ ~-·-- - --- 1 - 1 01 1 

1 '9 l 51g Cl.'OB8 eectl.21 Id.re 1 ceter' 1 ao l 

11,() 1 Saall cross ~..1.on Id.re l - l 150 1 

i 41 1 E-lastlo tabe i Pc. 1 (1j 1 

I 42 l wlactmUUo aaodmootor 2200-100CJ.!r 1 1 25 1 

43 1 llectrolit1c candavlator 47Cff i 1 18 1 

I 4ft 1 E'aper oondensator 1 1 "° 1 

45 l Resistor i 1 00 l 

I 
l'6 1 fo~tiaaet3:e l - i OS l 

47 1 TOECOCCr.tact -!?.t::ctcl. 1 - l ()If 1 

le8 1 Coll ent1pamslt l - l 01 1 

I 49 1 Iut:eqnt cum1t 1 - 1 25 1 

50 1 Pallar' tnnsiat.or l - 1 05 1 

I 51 1 Infa.ogml. cUmlt 72S l - i 02 1 

.52 1 1'l'ma1st.or 1 - 1 17 1 

I 53 1 fUae plu8'~ l - 1 °' l 

54 l Diot i - i 48 i 

I 55 1 Rocsti.tia- 1 - l 01 1 

56 1 I:ut end 8C1'GI l kg 1 02 J. 

I 
57 l Tez.melaxllt tilClitl 1 - 1 ~ 1 

58 l temol.claent r-t.P.hfr i - 1 01 1 

S9 1 Repairing 1ne1zuDent boz_j 1 - 1 01 1 

I flO 1 c.ontact09 1 - l 01 1 

61 1 Intemac:U.ate ·.· ccntactor 1 - 1 01 l 

I 62 1 Qxpits l Pc. 1 01 1 

63 l f:onitor 1 - l 01 1 

I H/JiQl , 12 J~ 1se.J • 

RU». 01 T~AnP.Y R:l' • OF "ni!DO 
't.~ i'ACT::RI 

I R~.~~ 
6 }v\\cz -=== -tL 

I 
,., "' 

r ~· 

I 
I M 
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Annex 4. 

F?.a:: : ?:l:)J::.CT VE/00/028 

h; 

~JS!l'3l:P.G h;> utca 21., H-1054 

Em>l.Pt"ST - Htr.;G:.RI 

Contmct .• o. &5/125 - Tunnel Kilr 

------~ -- ---

'13/3 

Ref" er -ro " the contc.nts of •n.."T'""._'lcy t.~....;-.tl.ati "ll1 on 7il:-.. •el Y.iln " ~ 

12 Jon. 1989 1plcasa be i.r'.i~ei the :i'U.L.'1el :~lr. o.·:n~:cd. fror= 26 Ja.~ 1999 

b 31 IZ--ch 19:9 ~ fol:::>>·:;; : 

" .. ::e:he..~c ~c 'I"..m.r:c1 !.iln has be.on .rilled u;> with lubri:::·· -~ end 

rc_o;,Lccd t:i~ ~1.~·-!;!.c rln..; ?J!: :~~::.!.. 13;--05.769 ~53.0 _.· 

r ~·h~ cn'tr-....:!ce 's p:!.:'..:l-in pista."\ cf ~--~ : .n .. <l. ,:u_, is .:..._7 .,-; oil 

bcc.:i·.;sc it is t.oo far fro:: the btricw•-;; oox • 1 • .:: p~~sc ::>!'le rore 

b.bric.:.nt bo:r. sh::ul.~ be G-:.zt>:;licd. b-,; T..:.-CJt:·:.i~-2¥ • 

- ...lcctrici-;;-J :(n 21 Lc.rc~1 15'.:SJ ,in w~c ~;04 ,t'.•.:rc'~ n~na tecperatur 

indicator <hie t:> t.i.ic cc bl.ca nre ~".;r.'!.t tc:;c~"ler • ~ili.s ;.r:-~lca hos bee 

.colv<:..:l 1 

-:t/ Jn 29 ;:o...-cil 19:::9 i om: ::.~"Jer knt.'-cl u~ ck.r:::;..:;ro at t.:1~ p:"t!nt of 
f 

OO:ltect • i:la oou .:.0'..Ipt..>r ?.anthal ha.3 b:...:(..'l L-..stallei • 

•/:me vcntile.tor is \.;ro?\; 1 the ot.'lc.:r t.:.., VL"ltilators ra!:e c1Ch n~!se 

end we ere Ul".able to l'\.'"'PEll"C he?"e ~ec<:.~e c.-:bL"l!its arE: wclded dut 

ploose a:ivisc • 

i·:e're l'"'.:.L'l.; fo:-t:nr.i::J t.~ havinc: yo::..r 1'..:~l~ ~ !,;)"",;') cs rn~iclc • 

1ba.V. 1oa !~r y?-..:r co:>pcr<.i.tion • 

3e3t rc,_;ard3 • 

31 Y.arch 1~9 

Copied to I u; .. L J - VI~:::;~ 

U ;') '.',\:l LU >IZG 
o:; ui.:.:u.i.;· ·J: ~l\PJWn'f l'F.A" 

,J: . 
-~·· , . . . 
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Annex 5 • 

.... - ... .,. .. 
~ ....... _ .. .. -"\ ... - ... 

·-~ .. ~ i.,,.... 

• 

L :~· :·_ :_:-. ; ·;-u, J Sn Oj,)Ql."Qti::ll • ~.tll.o n~~ 

~:~:.. ~ J.l..L !':'J:. I 1."l ~~ • olllo to ~: L"1 ~-~"'\:J (::i)rr.:&l/ >::.1:0 
... :-

!"'.;.;...~ .,:;co.·..,.tod • ~cl <!lo ~tm • ~ <U r~.<.".;.1~-d.::~·-t1:d:u ~~~ • 

Iriexlo ;Jat.c V-...a::Dl iv~ta • 
• 7c~G CJ..""C cillo to ~:~·~ U ll: it,~ :-...4.~ Gt ;~t OS:.:_;).~ ::o..:;-~~ic 

v~ (-~~i;r:A;J.:~7/:;: :;~-o -.11..:i c-'1 n.:•·:.ilo,~t rot !..:U:i':'"...-~Z!xcl ~:~;~~t.: :·;\fClOOl 
: .. n:l ;:-,_,;;.., ~-. .:c..:...:. : •. : •. ~ .. :.i:.~/ • 

•• !,(.; ·:"...::. :.uio an.Ll ~~-,;! ::·:.~ :: ,:,- :.:;·.~tl.~ ic ~-to ,n:i ~t. ~llca 

~.&..,...!::'"~ ~ :?.Uct cl=.c 10 r:c ~A.o-;._'T. ·.'tll.c t~ . ..:.~ :~~.>.:.:c~ ';)~(:;.;;DJ;'//'?Ji.;:, 'o 

u. c.~: ... :.rint.!.~...n • 

... ,,. !' .... : . ,. • 
.. '""""".: .. -·- ..... t. 

c.l ~ cct.1·:n • 

. -· . 

.:. ·: .. :i..:: to ~ •• lllo t:> : roWco r ...rritc ~ ot 
z.-.,~.:n.:nto oovo boa> 1o;llr.rcatoJ a\! ~o Jtf-a~:- ?~v.: ~ ;1..~ • 

. ..; ~::~r.; :. \J:;'.:. J 1o 1:1 -~U.·n .wio t:> arlnJ !'c:r1to ;~ ta o 

-~~ 0: ~,_.. 0.1 re .: ctn:>~ 1D al:r.1 (:no cJ.Jo ct a tJ.r..o ; • ~....:JlCUG tob1e 

o cU.m..~~ tQC' it cci:co ~-to OOOCA11.:1~ ~..SC oot.i-:at it 1o not ..U 

~O'Jld.blo to aLxn i,&'Otkaot:o catt!o1cr.~ • :otor ~;.; wtXJot.to t'oaS SO 

belrc to,..-otral • 

4 ;?.t . .:1 a:IIAA:t. ~.a~~, .. GIGI and~ 
G tU"FJt.JJ? :m gu;:; J --' .. clU ot __. tw lade ot U.C ~ elm•• 
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Annex 6. 

United !'at!~•.s 

I~Justr!al Development Organiz~tion 

Me::allurbi=al !~d~stries Section 

'io t!te k:f.:id atte.ition of Mr. Noguoera de S:!.h·a 

Dear Sir5, 

21.03.1989. 

2 I L·.1 •' • ·'"'t '\ I 

.:~ ~,,;b~..;:.u:c:.! uur p::O?.J3.J.l i.: Ju:•e l:t::. i: .. J,;~:.:.:;io:. :.c;: ~-J ::-1.;qut.!s": 

7E'3Cu/"vVAi.t."iV' :' .i•W•.)lv::l!e:i:: ia r:.1s aci::i ·1it; ·41:: ,~ .. ·cL1:-~d dt!:-!nb tL'! 

oUer you tr.e or-:-.re; ;c;.n.,; :.r.d co~3•;:t.:!:i:.:s according ::o t:h.? a-ct.ached 

li.:t. 'n'!.11 y:;:.; ~:·.u.1:: ~odi.r::. ;·.)U:: i::tc.reH :?c•t latt:r t:Oa:o ~=-y 15t.h 

19oS-., oth~tw:.!.t! ·•e shc.ll sell these ite1:1s fo-: other i::aniiacturere. 

lhe pr1c~ ~! t~~ :u:l :i~t items is 6140 USD. 

.. . i . . . 
!C".JS Ii< t::;·J.;:, 

" .7) I ., 
I . I I I • 

:>)1 .. / o'···--~-~ .... a f',;;1,., j 

\I I 
-' i I 

. / '4. I ' 
~ /,,. ':"''·:J ~ ' 
. ,. ~ ..,,. - ... -· 
-;>r. ?eter P.olcz~ C.C. t~ Xr.~.Kcho~en 
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Annex 7. 

.., f • , . 
Li r-·~.~ ... '_ ... 

s.;!-.10!. 1 Vie: ~ .... 
.-: .. _ 

course of the p'!t'fO=:n3"tcr. teat ve ha:ld c-ve:- to ~-o~ 1.~::-~\r!.th 

ecclo&ed 1 pc of Cci'OOdore ;:ri:lter type ?-:.'S 115t:• ( i.cic:itifi­

cat1oa no: 401615.Z ) .ss rc-quc:;ted by t;;!I \'i.oc::i:.::~,H: ~(;a:,tt:r­

pa.:-t end .-.!.I pro::.l.;:ie~ lJy T?:SCC /t;\ AER'-.'. 

' . 
I i J ... . .· 

/f\ \ { ·; I •· i \ 1 • • I • 
1; ,.~~..-.1 ,1' 
\ /' I - .:.,.,--· .~_:}>..._,. '_/ ''-' , ___ _ 

8.flA Dewy -'dr. !'~tu Holczer 
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Annex 8. 
L I S T 

of appli~~ces and tools provided for the erection o: the 
t~r.ne: ~i:n and donated to FERLOVINA as a contributio~ to 
.:acili tate maintenance in the frame'::ork of mnoo project 

.i... 

2. 

4. 
J. 
r c. 

7. 
... _,. 

~ . 

T .'"\~-.,. 
""" 1,,,(1 ..L • 

no. DPiVIE/50/028. 

Q~~ntity ?rice in uSD 

sa~ing ~achice :or sa~ing 
cer21:c anj tric~s 

Dia=o~d cutting disc 
Arc ~elding ~achi~e 
co:r:p:..ete set 
Hand boring machine 
Hand grinding machine 

Oxy-acety::.en -.\·e:dir.g equip. 
· .. :i t!'l cutting appliance 

Tr~dir:g sets 
Grip p:yers. uni~ersa~ plyers 
sere·.-; spanner wice / l20:nm / 
. .. . . i·.1.sci:=_ :..a:.e -u.s 

-
2 

1 

l 
, 
~ 

l.. 

2 

..-~ 

!"""" 

~cs 

pc 

pc 

pc 

set 
sets 

:..200 

st.c 
:..:;o 
340 

530 
:20 

:20 
.. ,. ·"" 
C·-'J 

6. ::.c ;..!SD 
========= 

Hanoi Jan~ary 9th :sE3 

Mr P .H~Ed~er/l"lr .P .!farancsik 
TESCO / UVATERV 
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Annex 9. 

5 u :·t ;~ .\ Cl y Page 1. 

of co!1tributio!ls rentlc?red by the Co=tr.lctor to t!lc I:.:r:-J!e.~~ltir.~ 

h~ency free of -:lmrGc in the fra:!le.·ork of U!tIDO contract ~10. 
86/125. 

L/ S·...ir;ey of the existing machinery \:as carried 
~ :_:37 ty fo:.:rHung~ria.ri e:-.-pert:; in a period of 
eeks each: 

- .salai-1 2 :nar~ooths 
- 'ilSi:.. 60 r.landayE> 
- ;;:.tr tic~. 4 tickets 

3.000 USD 
65 USD 

l.EOO .USD 
= 

Ot; t i;-i f•?ri :_ 
zt:.y of t· .. o 

c.oco usr 
).~00 U5D 
7.200 U3D 

:7 .lOJ U~1> 

Contractor's proposal f~r t.~c rehatil1tation -.~s sulY:itted 
to U:!IOO in l'.ay l "Jf:7. 

2./ Propar-.;;.tion of the proposal ·and qu::>tatio:: :~r the re!~t:ilit~tio:1 
o! the existing :aachi~CJ:.:Y 
- hocie office ·,· ork 2 r:,/":J. A 1.000 USD -=- 2.000 us~ 

3./ Prov1s1or.s of instructions a"ld descriptions in die canu!acturine 
- llome office · .. ork 2 ~o x l.000 USD a 2.000 USD 

4 ./ Pro·: is ion ~! guidance ~d detailed docu."Jentution of slurry 
contair:ers/ciixers to the technological ~ine :: .• ooo u~o 

::: ./ Laborot-:>ry testings of the ra'..: ::aterials in Fehr-•. mry-:·Llrch 
~.~;) 1:.J.}·-J~tlG :.·.:~7 3. 1:·::; 7_:.:_::) 

6./ Pilot production on the t.Jsis of the Vie~~ese i ...... r. :::::.:terL.!:. 
recci·.·ed in I·!ay 1·~88 ~ .. ith stopping the producti:>:1 i.L1c i:1 
ff:..msary :or t'-O days duratio:i 

7 ./ Pro•ision of one set cia:r:ocd grinding se[;2ent 

8./ Pro:ision o! app:tanccs and tool.J occ:>r4int; to 
~.1st 

i -:h rccipia:·:t:; 

2.'.::00 U::iD 

t.'lc ·attached 

6. "i.10 USD 

0. / Pro.- isio:i of clectric<:il parts and co::npor.c:1ts acc~ro1:1G to 
the attac.,ed ~1st : .• ooo us~ 

Grand total: 

Ha."'lo1 January <.;th 19t;t 

TESCO I UVA'lfm 
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Annex 9. 
Page 2. 

LIS? 

of S"",aJflre J>'lrts h.lnded o er !::y the C:>~tr.Jctor to the I=p!.cr:cr.t~:lJ 
.~ency in rcli.ltio:"! to Ar.r.c:t U. :>f U:UiX> c:mtr-~ct !1~. :._.s/12:;. 

- Controlled rccti!icr !".rtdce 

- Controlled rcctl! ler lirldr:e 

- Syncbro-tran~f :>r.!.e1· 

- P.ectifier jri·:~r I .sc-~r~tor 

- 'i'hemocell I p .. an • Pt I 
I ··1c... ·'1 .. . .... I 

800 , ... roo v 
ax> v 

- Thcru:>ztat ~~-~Hier :or P -t- '.:I - ;:.t thar..,::>cc!. 

Ther.:::>!:~t w::plL:i-:?r :~r :;1cr-:;i 4;.!"len.-:.x.:::.: 
I~p~t uc=~ptor c~?-J 

:hri tl.~cr c..1rj 

- Cbtput card 

Input-o•.lt?•J~ C~!:~l'O! C'lrd 

- t:PROU ~ttcry 

- :upply '.Jni t 

w'"l'.-l/4-5-B 5p~re ~i?..tcr:; i.~i.31'0 I in:::cr-~ti~:; 

- i·:SW'-220 ~let coi::;. r~~ 

- JP-'r-!/!• r~l~~ . ;.!: :c:; F!:.STO 

\'L.-:..-!/4 p~1c:nc.t1c •t . "'\I" 
..... I.:., 

. . L " , /4 ... I -: ... •· - ~ ,';'r'• . -~ - _ r,nC? .L-:.a .... c a L • c !.i - • u 

VW-3-1/; ;:mc1.10at1c . ~1 NJ Ft;.....~ 
rl • /4 · ... · - . - ;,- . w !. . - · rJ r r 
:t:l..-3-~/a :;hoi't-~f:·c:ct ,·:.r::i.:J!. ·"· .c~ F~..i?O 

- n_:•-1/:. l.a. :- ~ \! ~r c. (.'~ r-....:;~; 

-Fu. !.Ot ot £.a:lkets for d1a ~ -0 cyli:idcr:s 
04-.J03 TA 07 Macme.n 

- Full set of gagket~ for the dio l()() cy:1ndc~: 
04903 755 03 Mec=iu.1 

- Full set or &Q&&ta !or dla GJ cyllrYlcro 
04~3 1:1 04 rtecmon 

1ha a~·10 items were h.311dctd o. er at the end or June. 

::>;l: y/ 

, ;:c .I. 

"!' re 
l ....... , ...... 
'~ pcs 

- pc 

- ~"'.\.! 

.:. ~c 
. 
'- re 

r·-.1 ... 
, , ..... 
1 ,.,.. ...... 
, 

pc 

l -·("> 
1~-

, --... •-"-

: i tN ... 
~ . -,. ... 
' - ... 

~ 
r)c~ , 

2pc~ 

2 ;:.c . 
.. ,,.. 
~- ...... 

pc 
~ ~,c -

7 -,-... 
!- ._ .. " 

.. -' .. 
I):: 

2 ::ct:; 

2 Jets 

2 cats 

HcAno1. Jmuar, i1 th i m 
~ I UVA'l'ERV 



I 

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

A.mex 10. 

~ U rl H :~ R Y 

of tra"lsf er o! kno;;-ha.. and tecbnoloc.1 i:l the .:r-~e o:':'= of 
lr.'llDO contract no. i.:..6/125. 

The transfer or the lmo-..--bo,.. of the eontr.J.ctor has been 

carried out i:"t three phases: 

1./ I>...iring t•1e training prot:~e - accordi:-::: to Claus~ 2.1 ·~·. 

o.f the crmtroct - the kno.;-ho~· of the co::.~:·::t~ h~rd 

bariu:i-:errite production I ·,.et technolot;y I . <:s ac·:uire:J 

ty seven Vietr.a-:iese tr-cli:'lees se1-~ct~d b~· the !.:::.ple::i:r•ti::tf 

Azency in Ni:)'ler.:ber-Decer:;ber l'JL7. The traL~c:es studic::! 

the abo\·e technolot;y theoretica :ly an.j ~ructi=al:y I see 
the First InterL~ Perf or:nar.ce Report of the Co-::tr-.:..ctor/. 

2./ Gn-the-jo?:> troininc .. .-as carried out by t!~'2 f0llo •. L~c 

Hungar1~ expert5 I in brockcts sae dt,:ratioa of fue~r 

stay in Hanel /: 
- Hr. Karoly Zsamoczay 
- !-Ir. Karoly H;>rnyak 

- )!r. Laszl6 Szeles 

en.July 
12. l'1.U£USt 

:!..2 :.u;-ust 

-; C;\·c~ 
____ ...., 

24 -; .... :- ·:-- - _ ..... 
Instructions and guida:ice 0:1 the cde:;rt.,.tio!1 of t!E· 

Contractor· s kno-.;-h~. ·.-:as pr:>vidc-0. 

3./ A brief da:.:>cription and supply of d~t.l ~f tha ~cr.o ... -h~­

edc:ptablc to the local conditions ~·as hr.nde:d· o·:cr ly 

the Cont~ct:>r' s tcat!l t~ the I~p!.~cmti;i:: J.cc-:-.cy L; 

Fimmcial aspects :;f the t~nsf er o! the k:10 -h:;) arc ~.s 

f=-.illo s: 

On-the·-jpu tr--..i Lr!inf: 
Sal~ry: 2.3 n/~ · x 
DSA : 70 m/ d_jy :i 
air-ticket: ) ticket x 

3.000 USO 
65 USD 

.l.f..~ USO 

G.soo U!~D 
4 • :, ·.o u:::.i:l 
-~ .400 USD 

, ; ·' ~ 0 U"D .. u ........ ~. .:> 

t/ ho.:ne o!f ice . or,( a:rea<ly pcrfomed for the ~I'C:;>"1rJtio:l 

of t.lic .. ri tten kn:> -ho 

7 ::1 •. d'l!DO!";ths t.000 USO 7.000 USO 

Total: ~~~~~g USD 

TESCO I UY ATERV 

... ;, , 
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Annex 11. 

S U !1 l•l A R Y 

~f ::an-days spe~t by the experts and mounters of TESrZO/UVATF:itV 
in the project area related to UUIDO project no. DP/VIE/f,Q/028 

I·~r. r--iiklos Toth 

.. i·.r. Pc1: Tab::nyi 

Er. ;:::drc: v. . . i:. ~ ::..ro.y 

!ir. BC-~a ?w.tkic.s 

I·!r Ti~or 3ir6 

;.·,r. Las~l6 Szala~ 

I-~r. U.szlo Huszar 

f.~r 
i~r. 
!·:r 
!.'Ir. 
Mr 
f.lr 

Mr. 
~ir 

Gyor..,y Re:;ti."':.y 
Zo! tln l·U.:z~ro: 
Pu·. Z~horcc;! 
Mihtl.y I\·l:Jy1 
G5bor Ho·:ior 
J~no~ K:.sr~~= 
J6zr:e! Bert:..l 
Us?.~6 Ra.rasz 
Uszl6 Dombi 

Position 

~1>• pilot pl~nt 
p:anning ~nd op. 

2::p. • - +-:pl .. O ~ D~.:.?!t 
p:.anniq: and op. 

£:..-p. pi"!ot p'l.a1:t 
pla::-mi!it:_ ar:d op. 

Exp. of - .. P-- o .. p'ant 
op. a~d ffi;:!i?lt 
E:>~p. pLot .. lt 
cp. ur.d ::.~ i::t 

E:i-..--p. ::::ieas. c.:.nd 
::iagn . app:. 

Exp. in o~. a:.1d 
::!aint. 

E;.:p. in ~p. ~.::d 
~;ilillt 

In~~:2-~:tic:1 o: 
~!1a "t~n:1e~ k1:;; 
:per.i ti on :t:irt­
..:p c~:.;~ision!.:-:: 
and oaintencmce 

! 
n 

" " 

Period 

:. ~Jun - 22J c...n 
2!-:ar - 50Apr 

23!•iay - 2Jul 
l2Sep - 270ct 
;:71~p'!' 

24Jun 

2:oct 

26Dec 

4I~~y 
l2.Jun 

;Sep 

3J~:n 

- '...7.3cp 

£Ji..r1 

- f;J~:-: 

-: . ... -- L...,..;'\.;...._ 

- 2U-~y 
- 3lJu:. 
- 230ct 

2:'J:.ir: 
- 230ct 

: ~~Ji:~~ - 27C~t 
::.4K:ll" :c:.;::r· 
: l~!·:ar - ::O.F.pr 
.'.4!fur - ;:OA.pr 
7Apr - 2·J·luy 
?Apr - 21May 
7Apr - 211-fay 
4May - 4.Tun 

Total 'C!'./d 

4r:· 

. -
~ ~­.,, 
.:.~ 

., '· .~ ... 

- ~ 
-:'7 /t~t:.~ 1../ , ~ .. \~ 
!tS 
46 
45 
45 
4~· 
~;2 

Grand total: 

Hanoi January 9th 1989 

TESCO/UVA'lFJtV 

-· .,..., ... ....... .• ,.,,. ...... ,. -... ,, . . . ., ..... , -· . ...... , ........ ,. !• 4'. • • ..... •• • • ..... -:·-··· ···- ·•••h,• '. " ••• .- .·.' •· 

~ ' 
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