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SUMMARY 

In the period of 1979 - 1985 two UNDP/URIDO projects were implemented 

at Centre III. As a result of these, the Centre Ill has largely 

enhanced its activities which cannot be secured, unless an effective, 

vell equipped HRC gets operations. To avoid further deterioration 

of instruments in the South Region, at least as a first step an HRC 

is to be established. 

COSTHAS is not as far now that it could take over the responsibility 

for soae years to establish HRC also in the South. Ther?fore, the 

Government has decided to delegate the concerned activities to Centre 

Ill in the South, and asked for UNDP assistance to be implemented 

there (DP/VIE/85/009). 

There is the same situation in other laboratories in the region. 

The Centre Ill's own very modestly equipped workshop cannot attend 

the needs. In view of the growing demand, considering the already 

achieved outputs and good utilization of available resources here, 

the deci~ion of the Gover11111ent was firm to establish the HRC at 

Centre III. 

To establish only the HRC is not the way to solve the existing 

problems. After establishing an MRC for instruments of clients' 

institutions, never and never requirements will arise in the 

casea of other instruments, never purchases particularly, the 

priorities may ch~nge, etc. To get the problem under control i~ 

it necessary the implementation of complex instrumentation policy. 

The implement~ of such policy arc the systemic approach of the 

insttUDentation infrastructure and to establish an ISC where the 

co-op~ration of all elements of instrumentation infrastructure 

is secured for the sake of the whole region. The Centre Ill h 

a suitable institution for such ISC for the South Region. After 

implementing the MRC the basis of a complex lSC is suggested to 

be established. 

• 
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HH r.r.our.TI CJU 

The instruments arc needed to investigzte the input materials 

of production, to determine the quality of final products in 

framework of commercial quality controi, to check 

standardization, to keep the stl1ndards as well as for 

scientific research, technical development and several fields 

of technical life. 

In the p~st 30 years more and more modern anj effective 

instruments and equipment have appeared in the technical life. 

These instruments have become increasingly expensive and they 

have represented higher and higher value in the national assets 

and shown bigger and bigger amount in the investment plans and 

at the expenses of operation and maintenance, as well. 

At the same time the fact has become essential whether these 

instruments are at the country's disposal or not to carry out 

tasks for research, development, quality control, hiohcr 

cnucation, public hcalth,etc. so the i~nnrt;lncc of RC::t1 ?la5 

increased, in a nrcat extent. 

To establish step by :;ten R and H for the smooth operation of 

Centre III, all of the UH (UHIOO, U~ESCn, etc.) ffnd sponsor 

(SIDA, etc.) projects and Vl~ATEST (about 

laboratories) in the South is a pressin~ demand . 

T h c Con:; u i t an t w ~ ~ c x p e c t cc~ t o pr c p n re : 

1. ni fl. cornnr cticnsi vc backflrnund renor·. 

220 test inn 
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b/ Formulate and draft a project docur:ient on the 

establishment of a MRC, based on the findings of the backaround 

study mentioned abov~. 

cl First drafts of the background report and a project 

document will be submitted tn UHOP/Hanoi and the Government for 

clearance before the Consultant leaves the field. Final versions 

of these documents will be submitted to UNIOO Headquarters not 

later than 15 days after the completion of field work by the 

Consultant. 

Work program 

See ANNEX II. 
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RECmt:-~E r!Q,'\ TI ON 

l./It is recomraended to establish a MRC at Centre III, 
suitable for R&M of the instruments of Centre Ill's client 
institutions (sec ANNEX III). 

In this MRC the Consultancy for the instruments and Trair.ing 

for R and M is necessary to be implemented, too, with the 

basis (suitable workshop, facilities, trainable experts and 

basic conditions of contractin9) of the After Sale Service 

representations of selected instruments. 

2./The MRC is to be developed in a second phase based on the 

experiences and operation of MRC to be able to provide R&M 

services for other important instruments of the research 

institutes, quality control and testing laboratories, 
education, public health, etc., in the South Region. 

In this phase the basis of the complex ISC has to be 

established where the elements of the instrumentation 

infrastructure ( Consultancy with renistry of instruments. 

registry of free capacity for measuring instruments, advices 

on measurement technique and systems, After Sale Services, 

Renting, Training etc.) may co-operate in one institution. 

3./ It is recommended to rnakr. all preparatory work ncccs5ary 

to establish the basis of a com~lex Instrumentation Service 

Center (ISC) at Centre III. of .iOSMQC in HCM city cfurin!J the 
implementation of HRC: 

- to study the elements of instrumentation infrastructure in 
• the South Region. 

- to work out draft layout of JSC (Con5ultancy with rc"i5try 

of instruments, R&M with after snlc 51?rvir::c, F.xncrti5c in 
measurement tcchniquc5). 
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- to evaiuate the instrument register of the South Renion 

aadc by Vietnam countervart. 

- to elaborate the craft project document of establishing of 

the basis of ISC for the South Region with the specification 

of the equipment necessary for repairing of the instruments 

in the South Region(taking into consideration a project value 

of USO 1,500,000). 

- to prepare a proposal for legal, financial, administrative 

measures of the Government necessary for the operation of !SC 

to identify the future purchase conception to avoid 

purchase without R&M background. 

~./ The !SC to be established in the second phase constitutes 

an esse1otial part of the institution building of the South 

Region. This ISC makes possible to implement the 

instrumentation policy of the South Region which policy shall 

result in forming operational service background of 

instruments, purchasing instruments of suitable types for the 

region with the necessary background,etc. 

5./ It is very recoQmended to purchase up-to-date laboratory 

testing instruments in order to establish appropriate 

capacities for effective R&M for MRC. (Detailed list and 

specification in ANNEX IV.) 

6./When purchasing new equipment Service Manual~ should be 

demanded alonr, with ther.1, for these include <lll thr. 

information indispensable to cJrry out a 5ucccsful rcp;'lir. 

7./Th1~ existing and l<>tcly purchased instruments should be 

assigned inventory code-numbers accordin!l to their functions, 

catc~ories and nccurncy r~tcs. 
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8. It is also recommended to use an lnstruaent Registration Card 

(see Annex VIII), including the type number se.-i.al number, manufacturer 

(supplier), inventory code number, date of installation, standard 

and optional accessories of the instrument in ~uestion and the na11e 

of department in wbid1 the instrument has been installed. 

9. The broken-down ins~ruments are to be scrutinized with the decision 

what aeasllr~s shobld be taken in order to carry out the repairs as soon 

as possible. In case the faulty equipment is very old and no 110re 

worth repairing, it should be sorted out. In certain cases it is 

advisable to disassaable these instruments and save the usable parts. 

10. It is also very necessary to establish a 110dern mechanical workshop 

with bard work and fine mechanical facilities. (for detailed list of 

aachine and hand tools refer to Annex IV). In repair and aaintenance 

laboratories should also be very well equipped with appropriate tools, 

fittings attachments and other accessories (see Annex IV). 

11. Establishing a spare parts store is of great importance for supporting 

the basic activity of KRC and improving i~s effectiveness. The store 

should continuously be completed in order to avoid even the momentary 

lack of any spares (See Annex IV). Chemicals, flammable and otJ-er 

aaterials that endager the environment and human life should be 

separately stored. 

12. In case of purchasing either new equipment or spare parts the 

choice of aanufacturers (suppliers) should be optimalized, 

concerning both the enterprises and countries of origin. In so 

doing the administrative work and the chance of 
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coming by the spares required will be improved. 

13./To carry out high level R&~ three levels of staff arc 

envisaged: 
- Technicians 
- Senior technicians 

- Engineers 
(For detailed job description refer to ANNEX IX.) 
The engineers and senior technicians are to be systematically 

trained both in the country and abroad at such institutes 

where R&M is carried out for high precision instruments. All 
of them shall acquire the necessary microprocessor 

application technique. 

14./It is very recommended for Centre III to establish 

after-sale service contracts (step by step) with the most 

important manufacturers or with their representatives.This 

contract compels the counterpart to meet the spare part 

demand of MRC. immediately.The framework of such contract 

raakes it also possible to establish a consignment store with 

the required stock of spares at CENTRE III. 

15./By opinion of the consultant,up-to date computer system 

is to be employed for registration of the material and 

equipment inventory and uthcr organizational purposes. 

16./The present documentation store and library should also 

be developed in a large scale.New data books,theoretical 

cditions,periodicals,ctc should be purchased. 

17./For in the laboratories both 220V and llOV line voltages 

are required,this must be taken into consideration when 

planning the work benches.The mains rcccptacle5 should be of 

different type to avoid even the possibility of misuse which 

may cause heavy demages.Thc three-phase(four wirc)rcccptaclcs 

will supply llOV voltane. 

• 
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16./Thc poucr line system should be r.hcckcd for 

disturbanccs(pulscs,surges,frequency distortions.ctc.)~ith 

severe respect to ~e sophisticated equipment, installed.If 

neccssary,phasc conditioners are to be. employed. 

19./Special care should be taken on the proper illumination 

of the laboratories and workshop. 

20./When ordering new equipment,it is very important to think 

of the tropical circumstances.This should be indicated in tne 

ordering specificatio, and tropical construction should be 

demanded. 

21./lt is recommended to make service contract in every case, 

when a customer applies for repair to Centre III. If the 

customer is one of the departments or laboratories of 

Centre III, the service contract may be substituted by the 

Inter-Department Order(see ANNEX VIII). 

22./Any time an instrument is received for repair it should 

be registered in the Job Register booklet( see 

ANNEX Vlll),that is it should be given a job number.This 

identification number will accompany the instrument durinn 

tt1e repairing procedure and will be indicated on (2),(4),(6) 

and (7) items of AHNEX VIII. 

23./lt is also possible and practical to enter into Lump-Sum 

Contract(see ANNEX VIII) with interested customers referring 

to a pre-determined instrument park frr a limited ~eriod with 

the possibility of prolongation. 

24./As far as either individual repairs ann maintcn~nrcs or 

lump-sum contracts arc concerncd,a rentability decision 

should precede the bcninnin~ of work,that is whctt1ur the ca5t 

exceeds a customer-determined limit or that reasonahlr. one ~Y 
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MRC's opinion based on precise fault-findino 

custoccr accepts the hinh rcnair cost a 

Contract is tn be w.adc (sec AIHJEX VIII). 

process.If the 

General P.cne\.,al 

25./lt is recommended to establish a mobile section provicing 

R&M services at the customer.This mobile section may also 

help the co-operation between workshops of Centre III and 

outside partners. 

26./Appropriate blankets and booklets are to be constructed 

for effective running of ~r~(for drafts refer to AHNEX VIII). 

27./ Taking into consideration the possibilities of other 

institutes, enterprises, mechanical workshops of the region, 

during the im~lementation of MRC co-operations are to be 

developed to make an optimum use of the resources available. 
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ACTIVITIES ANO OUTPUT 

Background 

The Centre III is located in HCMC and bears the 

responsibility for executing the standardization, metrology 

and quality control.The administration, Electrical Metrology, 

Technical Services, Production of Standards and equipment are 

carried out in HCMC, while the Length and Mass Metrology and 

all testing facilities are established in the Industrial 

Estate of Bien Hoa, about 25 kms from HCMC centre in the 

neighbourhood of industrial companies. 
In the period of 1979 - 1985 two UNDP/UNIDO projects were 

implemented in the South Region at Centre III:DP/VIE/76/013 

and OP/VIE/01/006-- the latter divided to al3o assist to 

Centre I in Hanoi equipping several testing laboratories with 

up-to-date instrumentation. As a result of these, the Centre 

III has largely enhanced its activities and utilize the 

assets received in the international assistance on a high 

level in disseminatino assistance further to industries. It 

gives concentrated support 

supplying them with basic 

to provincial units, 

mctrological standards 

i.e., IJy 

and some 

measuring instruments (dead weights, balances, meter scales, 

etc.) 
The individual items arc designed by Centre III ennineers and 

prototypes produced at the Centre Ill's workshop. Sets of 

these arc subcontrncted from local manufacturers, calibratcr1 

in Centre III anc1 distributed to provincial <lllthnrities. 

Several instruments arc nlso rcpnircd by the technical staff 

in the workshopr, of the Centre III br.fnrc they ar:: admitted 

for calibration ~nd verification. 
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One of the particularly important materialization of Centre 

Ill's improved activities was the initiation and foundation 

of VINATEST (1902), a voluntary (non-governmental) 

association of testing laboratories in the region uniting now 

about 75% (220) of them in this organization. VIHATEST has no 

laboratories or instrumentation of its own, but its 

foundation was based on the recognition, that co-ordinated 

activities, organization of facilities will lead to higher 

efficiency in utilizing the available resources, laboratory 

instruments, measuring equipment, the experiences of the 

local experts, the skills and facilities in R~M of 

instruments. 

The secretariat of VINATEST is run by Centre III and this 

gives accomodation for several of its fourteen ~rganizational 

units (metallurgy, electricity/electronics, chemistry, 

textiles, etc., including the R&M unit established in 1905). 

In 1983 VINATEST has puulished a comprehensive, 180 page 

directory wherein it gives information each laboratory, 

specialization, available services, list of equipment, 

contact person name and telephone, thus giving a most 

valuable organization tool into the hands of the engineers 

an~ scientists to utilize the common knowledge and laboratory 

facilities in the Region. 

Centre III has been playing a lc,uing role in the 

instrumentation activities of the South Renion, even 50 far. 

flat only through Vinatest Secretariat but via technical 

direction of Standardization, Metrology and Quality Control 

Institutes of 10 provinces, advices to the testing 

laboratories, arranging seminars for engineers about the 

issues of instrumentation etc. 

While the two U~ projects have provided a considerablf? 

number of te5tina. mca~urinn and precision instrurnnnts to 

GOSllQC, it \'laS an early rcconnition by Centre I 11 (l~l32), 

t lrn t in Janner terms its activities can not lJc secured, 

unle~s an cffcctivf?, \'IC 11 equipped MRC: nets oncriltinnal, 50 

as to l<ccp their delicate instrumcntrltion in ;icrfcct 
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condition. This recognition was of greater importance, since 

no professional services or repair centre~ exist in the 

renion which could b~ entrusted to handle these tasks 

satisfactorily in their whole complexity, but practically nc 

separate workshops arc available either, which c~uld perform 

above handicraft level works for fine mechanical, analytical 

or electronic instruments' repair. 
So as early as 1981 a request was put forward by Centre III 

to SCST to establish a R&M Centre there, providing 

appropriate justification of their request. This was welcomed 

by the Government of Vietnam and 

froo U"OP for a project allocating 

previous cycle (USO 0.5 m) to this 

assistance was requested 

the residual funds of the 

project (OPIVIEl3SI009). 

Centre Ill is located in three places: 
al The main unit of laboratories is in Bien Hoa, some 25 

kms from the centre of the city, which is linked with a 

highway giving excellent traffic possibilities to reach this 

unit. Centre III operates its own bus service for the 

employees, working there. 
b/ The second place is at O Le Hong Phong Street -QS, i~ 

the downtown area comprising a fenced yard with a small one 

story building and a garage. Here can be established the 

workshop for heavy equipment. 
For this pu1posc 600 sq m is available on the two places 

above under a/ and bl. 
cl The head office is at 49 Nguyen Thi Minh Khai Street, in 

the centre of the city in a multistory building. Reception, 

offices, library, conference rooms, hall for lectures, and 

cafetaria are on the second floor. The electric and 

electronic metrology laboratories are located on the fourth 

floor, while the place for MRC is located also on the sarnr. 

floor. An area of about AOO sq m is prcvidcd on this f100r, 

which can be expanded accordin~ to rrq11ircmr.nt on the oth~r 

two places. The necessary facilitic~ (water, rlr=tricity, 

r.tc. ) arc available. 
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The organization of Centre Ill follo~s it5 standardization, 

metrolO!lY and quality control activity. It consists of seven 

departments: 

-Administrative&Material provision 

-Planning ~ Legal advisor 

-Standardization & Quality Control 

-Testing 

-Repair & Maintenance 

-Metrology & Calibration 

-Consultancy 

The sections are organized according ta the different fields 

(Light industry, Food production, Chemistry,ctc.) or 

specialization (Electricity/electronics, Mechanics, 

temperature, etc). The Centre III is in continuous 

development to be able to meet the technical requirements. 

The CENTRE III has been established to cover the tasks of 

standardization, quality control and verification of 

analytical, eletronic instruments belongino to companies, 

enterprises, scientific research institutes in IP. provinces 

of the South Region of Vietnam. 

The CEHTRE III has also been intended tn nrovide renair. 

r:iaintenancc and calibration bacl<grouncl in the ficlr.s 

mentioned above, as well. These activities arc hcing done on 

two main settlements of CEIHP.E III: in lll:M city and at Aien 

Hoa. The administrative centre is in HCM city. The present 

possibilities and status of the two institutes arc v~ry 

different with respect to their technical development. The 

laboratories, in the Bien Hoa section arc working with nood 

effectiveness as a result of earlier r.:!vclor.1:1cnt prn.if'!ct~;. 

In HCM city the fol lowino uni ts arc loc0tr.rl at thr. PI'i~:;cnt 

ti r.ic: 

- f·~ctrolooy Ocpartmcnt/pressurc, temperature, clr.ctrrrnir;:-; 

and electrical measurement;,/ 

• 
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- Rcp:iirin!j Hort<shori of an;ilytical n:'ltical c1evir.e~ 

- ~-1echanical workshop where weight ~its and olht;r '<int! nf 

cechanical ~casurinn devices arc ocin~ made. 

- oalance repairing workshop in the down-town. 
These work-places are not equipped properly enough to 

perform effccti\c activity, except Hetrolony Ocpartncnt where 

a low-level service-work is carried out on instruments which 

measure basic eletrical quantitie~ /Resistance, OC-AC 

voltage, OC-AC current/. 
The present technical staff in 1CM city consist of 10 

electrical engineers, 7 mechanical r.nqinecrs and 2 chemical 

engineers who studied both at home-land universities and 

abroad mainly in socialist countries. Many of them speak 

foreign languages Russian: E~glish, Ger~an, Hungarian etc. 

The number of technicians is 13. 
The basic activi-ics of the other section in Bien Hoa arc 

product testing and verification in the following fields: 

- material testing /ultrasonic, magnetic, mechanical etc./ 

- chemical testing 

- rubber testinn 
- seed and food stuff testing 

- light industry product testinn 

- constructions material tcstinn 
- verification of mechanical standaros (~co~ctric, 

dimension, m<JSS, force, harclne:>s, volume, etc.) 

These f aci 1 it i es arc based on up-to da ti! inst rur:ien ts and 

other testina devices, involvin'.'} 

equipment. 
Metre-sticks, pressure n<Junes and 

"standards" arc also bcinn made at 

sophisticated 

other 

Oien ttoa 

mechanical 

an cl th~ 

manufacturinn of bin balance~ 
• I' is iorcsccn, too. 

The staff here is well qualified. sricil'.drv~ fnrr.irJ11 l;ini·;ir;i··~~:.. 

:JS 11r:l l. 

The present pr.r~onnc1 of Centre I I I C\'nccrni n:; th:~ MRC: 

~./ l·:ctrolriny Or.pnrtrncnt /C~li:-Jr;itinn/ 
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- 4 clcctriLal engineers! 

- 3 technicians 

b./ Mechanical Workshop /including balances and "standard5h 

manufacturing and repairing section/ 

3 engineers 

- 3 technicians 

c./ Consultancy 

1 engineer 

- 1 technician 

The condition of the testing, measuring and 

instrur.tents 

precision 

It can be stated, that the major part of the testing 

instruments in HCM city is obsolete, and that there arc 

remarkable lacks of up-to-date testing and calibratin~ 

equipment/digital multimeters, high frequency oscilloscopes, 

frequency standard, universal high precision calibrator 

etc./. 

The age of the available instruments amounts fro~ five to 

thirty years. 
In most cases the service r.t~nuals arc r.ti~sinn, therefore if 

an instrument breaks down it is very difficult to co~e ~Y the 
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spares necessary to repair it. !t often ~appens that ~ 

repair procedure !asts for months or r.ven years in the wor:>t 

case. 
The situation in Bien Hoa is much better, because the testin~ 

eQuipment there are in good conditions and of relatively new 

acQuisitions. But in case of break-downs the outlooks ni a 

successful repair are very bad. 
The list of instruments concerning the most important RtH 

work of Centre III ~s fixed in Annex III. 

In the South Region the situation in research irstitutcs, 

testing laboratories, laboratories of enterprises is worse 

concerning the possibilities of the R&M. No testing and 

calibrating instruments, only little number of documentation 

and Service Man~als, no required skill and accessories with 

spares are available. 

The possibilities of R&M 
The present possibilities of MRC arc not suitable to meet the 

requirements of repair and maintenance of high sophisticated 

eQuipment. 
The obsolete testing equipment and the qualification of staff 

can orovide only a low-level service activity. 

Description £.I HRC 
(Sec draft layout, organizational and flow-chart in f\UNEX V. 

VII., and VII.la, respectively) 

Taking in.to consideration the most important work of Centre 

III (sec Annex III) the detailed list of testing, mr.asuri11f1, 

calibratinri equipments can he fo•ind in the Annex IV tnqr:thr.:­

with thr. necessary spare nart5, kits, attachments .r:ia<:llinc 

ton ls. 
Thr, draft layout and the furniture nc;:cssriry for th1! i.rnrk nf 

MRC arc detailed in Annex V and Ann~x VJ. 

Rc11ardless of the ornprictnr of the instrum1~11t5 tn !Jr? 



repaired the reception of equipment will take place normally 

at the aC::r.iinistration roor:i. Thr. equipment in Q11~stion will be 

registered in the "Job Rc~ister" and ~ivcn the or~per jnh 

number. This identification number will accn~oany the 

instrument during the whole procedure of R&~ and inrticatcd on 

the Acknowledgement of Receipt given to ~he customer. The job 

number is specially constru~ted to include the most ir.iportant 

information in coded form, that is whet~er the owner is 

CENTRE III itself or other customer and wh~ther the R&M is 

carried out under guaranty conditions or not. Thereafter the 

instrument is forwarded to the competent laboratorv for R&:'i. 

Prior to beginning the service activity a rentability 

decision is made whether, the repair cost exceeds a 

customer-determined limit, or that which is reasonable by 

MRC's opinion, based on precise fault-finding process HRC is 

also entitled to give suggestion for sorting out the 

equipment, but if the customer accept the higher repair cost 

MRC is obliged to carry cut R&M. 
During R&M the individual Service units keep close contact 

with the Store and take pa~t intensively ii" completion of the 

stock, t~at is provide technical assistance for the 

store-keeper and the buyer, in addition. 

After completicn of R&M, the Service units s~nd 

the customer through the "Administration group". 

reports to 

On initiation of the Service units shipping orders ?.rr. sent 

to the Mobile Section, if the customers need transportation. 

After the customer has verified the receipt of instrument the 

"Adminstration group" send Calculation/Post Calculatio~ Form 

to the financial Department. 

Parallel to R&M activity MRC maintains a consultinn group 

with the aim to provide tr3inings to the personnel of MRC and 

consultation possibilities for customers. 

T h c Mech an i ca 1 Work s ti on supp or ts R & M act i v i t y and p r n n 11 cc 5 

sp~cial devices necessary in the tcstin~. me~surinn 

technique. For dctai led dc5crintion of hlanks arid booklet 

refer to ANNEX VIII. 
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Measures taken by Centre III 

The Centre III accor~ing to its present possibilities makes 

known its services among the customers through 

advertisements, Vinatest bulletin (which is a montly 

bulletin) seminars,etc. Just now its R&H capabilities are 

very modest so that type of measures which can be taken by 

the Centre III are only possible after implementation of 

project and acquiring the necessary skill, c~pertisc anc 

practice. 

The R&M as an element of the instrumentation infrastructure 

The principal task of instrumentation policy is that of 

ruling the instrument economy which uses and takes advantages 

of the available instruments to protect their conditions, 

extend endurance with Quick and professional repair in case 

of failures, hereby utilizing the invested money the best. 

Further task is to promote development of available means and 

effective instrument usage by assurance of full utilization. 

as well as to assure economical instrumr.nt investments by 

preparing the necessary instrument purchases carefully 

considering local circumstances anr1 :!!Casurinq task. 

Comprehensive instrument manufacture is not available in Viet 

Nam. As a consequence the country is forced to obtain 

instruments needed on several areas of national economy from 

abroad. 

There arc several reasons why instrument purchases arc not 

co-ordinated so the chosr.n type is often incidental. 

unsuitable for local conditions (c.~. climate) nr it docs nnt 

fit intn the technical infra~tructure of the national 
economy. 

The instruments should be protected and the ef f icicncy of 
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further investments can be increased considerably by ~ 

complex national r.r re~ional level conception for the 

instrument economy. This ~urposc can be realized gradually by 

the instrumentation policy Yhich can be implement~d 

effectively in the framework of the ISC. 
Some basic conditions that should be considered as essential 

for effective instrJmentation management policy would 

include, for instance: 
- well considered investment plans, possession of relevant 

information for making decisions on purchases (for instance 

which type of inst~ument from which manufacturers shoulc b~ 

bought). 
- By fulfilling the instrument reGuirements those aspects 

should be taken into account which make possible to get 

instruments without investment. for instance, by renting if 

the instrument is needed for a short period of time. 
- Setting ~P a well-organized cu~tomer service oackground 

(material, spare parts and experts) to assure the operation 

and maintenance of the purchased instrument in warranty and 

after warranty period. For this purpose manufacturers can be 

involved through well-organized After sale services. 

In order to make well-considered investments for avoiding 

unnecessary, parallel purchases and also for utilizinn 

existing instruments better· professional advice and 

background informations - .! to be provid(!d not only for 

institutes and ministries b~t for enterprises, as w~ll. 
The analysis of the present situation in Viet Nam shows that 

the solving of the repair & maintenance needs of present 

instrumentation is not just as simple as equipping a workshop 

with necessary facilities as technical-minded people miQht 

face the temptation to think so. 

To der.ionstratc the core of the problem, the qur.stion of so~re 
parts is taken as a model and it is assum1!d that the ne<?(~cd 

workshop exists already. The question to ~c solved now is: 
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hol" should thr. stock of sn~rc parts be continously rcfillr.r. 

when operating th~ workshop: 

I-which spare parts should be bouaht; 
2-who should se~urc the funds (convertible currency) for 

purchasing. 
Taking into account c.o. the volume and variety of soarcs tn 

be imported for the variety of instruments, forcian trade 

activity of a rather high capacity must ~e ioplemented. (One 

should keep it in raind however, already in advance: 
since this bei~g a trading ac:ivity, it does not mean that it 

is just a money "spending" activity. But, as any 

smoothly-working trading activity, it can better to say 

must - have "incoraes" (also in convertible currency as well). 

The problem taken above, was intended to 

kind of probleras can arise because of 

co-ordination. 

demonstrate what 

the lac;. of 

The other set of questions is related to the diversity of 

instruments (types, manufactures, etc.), which means a 

serious problera for Viet Ham, as well. This situation is a 

historic fact, accumulated through time, as a consequence of 

the variety of sources, countries, institutions offerino 

their assistance to Viet llar:i. beinn in arent need of it. It 
may be due, however. in recent times, to UM procedure~ \"1hich 

require accepting the bid for a type of instrument fror:i that 

manufacturer who gave the best offer, provided that the 

recommended instruraents hnve the same capabilities. This had 

the result that sometimes, even in a newly established 

laboratory, the orinin-varicty of instruments is nrea•cr than 

it seems necessary. 

Thr. tas:< of U1c present is, however, tio·,1 tr avoid thi;, for 

the fut11re. Th:~rcf:irr., thr. 11ucstion hns to I>~ nut the Otrier 

way round: thosr. i n::;trumcnts shoul r1 he .11irchnscc for the 

co11ntry for whicl1 conditi0ns have <Jlrcar.ly ~wP.n securer'. for 
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even if they might be more expensive, or even if they arc not 

in all resric::ts up to the highest requirements. Similary. t!lc 

other question has to be asked, as well: which instrument 

proves or has provec to be the best in resisting the hard 

climatic conditions of Viet Nam. This problem cannot be 

solved effectively without comprehensive instrumentation 

policy. 

To be able to put these questions this way implies that 

experience have been collected about all previously imported 

kinds and similar types, etc. Decisions based upon this 

information - which can only come from already establishec, 

well - operating instrumentation policy and ISC will 
result, finally, in decreasing the variety of types: in more 

climate-re~istant composition of instrumentation cf the 

country, in decreasing servicing 

operating hours of instruments. 

costs and 

To be able to make such selection, assumes that: 

increased 

a./ The users should have the possibility of havina a 

comprehensive review of all purchasing orders, and 

b./ The authority has to supervise anG reconsider purchasing 

orders from anyone from this point of view. 

As summary, one could say withcut aoing into the details of 

other problems that the core of the problems lies in the 

scattered efforts. The solution, therefore, is to have a 

comprehensive and systemic approach in the country. 

The R&M, the After Sale Service, the Consultancy arc the 

clements of the instrumentation infrastructure. f.r.sides the~ 

also important roles arc plnycd by the other cle:r.;cnts. suctl 

as traininn, development of instrumcnt!i, r~ntinri ~f 

instrur:icnts of short term rcquirr?mcnt. 
The ISC is that institution where all elc~cnts of 
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instru::icnt<?tion infr<1~tri.:c~11rc C:J,, co-o;ierat~. T:1r. !J:JS i C 

fun ct ions of :in I S !. i n c 3 s c n f ri c v :! l n n i n '.} co 11 n t r ! c ~ ~ r c ~ ~1 c 

fol lm-1inn: 

- Consultina activity; 
Prospectus leaflet collection and information service; 

- Professional national instru~ent register; 
- Department for maintenance and repair of the instru~cnts; 

- Managinn of import of instru~ents and spare parts, ~s well 

as prcvidin~ cc~poncnts for repair; 

- Establishing nationwide after-sale services; 
- Periodically and after repairs calibration of instruments; 

- Calibration activity for other co~panies in case of need; 

- Free instrument capacity register and cooperation rentina 

to utilize free capacities of instruments better; 

- Renting activity; 
Measuring technique service for instruments requiring 

special handling skills; 
- Development and production of special purpose instruments 

which help the use of the instrument park; 

- Traininn and education. 

The oraanization can be realized step by step according to 

the rcquirer.lCnts r.f tile co~ntry. Of course all· th~ list~d and 

possible activities do not need to ~e realized. the order i~ 
not rigid either because the structure and ~anner of 

realization for the organization can be influenced very much 

by the number and qualification of trained people as well as 

by the financial resources available. 

Besides basic functions listed above the followin~ ta~ks arc 

also needed fer !~H.: nr1aniz:itio11: 

- b on I< - ;<cc p l 11 !1 ; 

- 11 p !< e c p o f t ll c centre tJU i 1 Ii ; 11 r') ; 

- cor.iputinn tcclrniquc, c;nc~ 
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Especially in Viet i~am where the national ec!mor:iy docs not 

exceed the mcdiur:i level the complex challan~e of the 

technical development can only be fulfilled if it is 

rccounized very soon that bcsi~c bureaus of standards an0 

metrology offices and quality control facilities ISCs also 

have to be involved in the infrastructure of the 

institutions. 

T~cse -if they run well - can be the basis of elaboration and 

realization for the policy of effective national 

instrumentation manageffient whereby they can also be great 

help in the optimal utilization of the available financi~l. 

technical and personal resources. 

UTILIZATIOIJ OF TtlE RE SUL TS OF THE ACTIVIT't 

The Centre III will finish t~c cstablish~ent oi t~e necessary 

laboratories in HSMC from its own effort and sources in month 

1 of the project. The laboratories and other administrative 

room~ arc located on the 4-th floor and are beinn 

recon~tructcd. 3y d:stroyinn walls, roor:is have b~en linker. in 

order to practically enlarge t~c vorkinn ~pac~. 

Ou ring the field nission the draft layout of the 11RC wa~ 

worked out (see AN~EX V) and the buldinn works were continued 

according to that. 
The electrical network, the air-conditioninrJ, water surmly 

and canalization will be carried OlJt accordinn to the same. 

The \':Ork-benches in the l:itrnratnric:; C?nd 1mrl<;;trnp can br. of 

t f1 c s am c d e :::; i ~l n , !HJ 1. i n n n c a f t h t! ;; n n l y ii c a J l o i rn r ;:i t o r i c s u n 

an prop r i n t ".? st n n c r> l o t c r1 h ,~ n c ti :.; ho 1 d d tJ c pl ace rl ,., i tt 1 ;i 

c1c5infcctin1 lamp above. Spccinlly constr11cte1: 1·10rk-b1!nch1:s 

arr. ncr.cli!d ir1 c;1s·~ of tir.;ivy \lilrk in the nrn·;n-to· .. 1n r.i1~r,!i:;~1ir.:1l 
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section. (The dcsi~n of wGrk-benchc~ uas ~anrl2~ ever tn 

Centre Ill). 
The equipment that cannot be purchas~d in Viet Ha~ (sec 

ANNEXES IV/l.) and expertise, traininn cannot be provided 

without foreign ct1rrency and co-operation with an institute 

having experiences in thi~ field so thcs~ can be supplied, 

respectively, developed only through the project after its 

approval. 

There are limited ~ossibilitic~ of co-operation with other 

institutes of the Region. In the first phase of develo~aent 

MRC may co-operate mainly in the fine mechanics, glass­

blowing technique and electrical measuring technique. As for 

the calibration an~ verification concern the co-operation 

possibilities are not as favourable as those in the fields 

mentioned above, because the instruments which may be taken 

into consideration arc applied in production lines or even in 

the continuous quality control. 
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1./ In lack of proper R&M of sophisticated 

instruments of Centre III the smooth running of 

quality control and standardization uork of Centre 

electronic 

testing, 

III i.e. 

the use of sophisticated instruments provided through UttOP 

help is seriously hampered. Because some faulty instruments 

there are such testing activities which cannot be carried out 

fo1 some years and this situation is to become more difficult 

if RMC is not established. 

2./ The same situation can be found at other research 

institutes, testing laboratories of the South Region. In 

consequences of this large number of sophisticated electronic 

instruments - of about USO 2.7 million in value, cannot 

work. 

3./ According to the importance of the instrumentation 

infrastructure to improve the situation at Centre III and at 

the same time in the South Region complex systemic approach 

and step by step method is to be used. 

In the first step the i~~cdiate hr.Ip in R&M is nec~c~ ~or the 

instruments accord inn to AtmEX I I I. 

In this first step the basis of the r.onsultancy and After 

Sale Service is needed to develop from the clements of 

instrumentation infrastructure. 

~./ In the Centre ~II beside its testinn and verific;Jtion. 

calibration activity usinn its very modest possibilities some 

r.~r-: work is carried nut presently, too. Thr. r:r.nt:-,~ III i~. 

s u i t ab 1 c i n s t i t 11 t c t n !1 c d c v c 1 o p e d , t h ~ h a s i c c x n c r ~ i ~. i: i '.; . 

hour.ver, not r.nounh for r.&r~ of so;i~isticntr.rl electronic 

instruments, the neccss;Jry and ~uitat.Jlc f nr 

laboratorir.s anr1 the rc1111ircr1 infr;Jstructure, strnwJ-!iilnclcr! 



and resolute manaoement arc available. 

5./ The Centre III is ~laying even nori leading rcle in the 

instrumentation infrastructure of the South Region through 

technical directing the standardization and testing activity 

of the S~uth Region, organizing Vinatcst activity, arranging 

seminars to familiarize and instruct the experts on new 

measurement methods and technologies so it is suitable to 

become the ISC of the South Region ir a latter phase as an 

important part of the institution systeo to provide the ways 

and means of impleraenting the instrucentation policy of the 

South Region. 

6./ Not only in Centre III but in other testing laboratories, 

research institutes beyond the lack of spare parts, 

accessories -with a few exceptions- the Service Manuals, 

necessary documentation for P.&M arc cissing. 

7./ The present capabilities of Centre III arc not suitable 

for carrying out the necessary f inc-mechanic and hard works 

required for R~M of sophisticated electronic instruments. 

3./ Both in Centr~ III and in the South Renion there is no 

real contact \·ti th instrument suppl icrs, manufacturers, n::> 

agreement exist which could assure th~ u~~radinn trai~in" of 

the experts, systematically. 

9./ In the South Region there arc already several enterprises 

research institutes having high precision sophisticated 

electronic instruments in their production line~. 

laboratories, respectively. There arc possibiliti~s ju!>t 

because ot the lcac1inn role of Ccnt:-c 111 in the South nr.~inn 

to establish co-operation .::on::crnin'1 the 11~'1~c of hirJh 
precision in:;tr11mcnts to r.1;"J!<c nntim11;;1 u~c of r~'.;n11rc:!'.>. T!lerc 

arc some pos'.;it>ilitic!> of cn-npr:rntiori ~nr the h:ir1: mechanic 

works, too. 



- 3~ -

10./ The5e co-operation oos~ibilitics may help to undertake 

After Sale Service of canufacturer under joint agreement of 

Centre III and its partner or in other case Centre Ill rnay 

afford its capabilities for an other institute to meet the 

requirements of the supplier of instruraents for contractinn 

its After Sale Service. 

11./ In the South Region only very limited number of hinh 

sophisticated eletronic clements necessary for the 

instruments ( LSI circuits) are available. Only RC 

and only parts for entertainment electronics 

purchased. 

precision 

elements 

can be 
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Annex I. 

OOTED llATIOllS DDUSftlil. DIVILOAIBIT CBWIIZATION 

UNJ:DO 

JOB DISCIUP'l'ION 

DP/VD/85/009/1/0ltrl/11-Gl 

October 1987 

Consultant on ortanizatioa encl ~ement of -intenance 
encl repair centre for iaatnmmta 

2.5 months 

Febnary 1988 

Bo Cid Jlinb CitT with .travel within Viet._ and 
report/project preparation at heme bue 

Pm'poee of tbe project ~ purpNe of tbe project · ia to: 

Duties 

a) To aaaiet in the preparation of establiahing in Ro 
Chi Miah City at two locations of Centre III (i.e. at 
the aain off ice and at Bien Boa) a Maintenance and 
Repair Centre {MRC) for the UNDP-provided and the 
other equipment of Centre III itaelf, and of the 
hip-accuracy _..uring inatnmenta of the quality 
control laboratories of tbe lilht and Jle<lim industry 
which ca.e to Centre III for certified calibration, 
and 

b) To f•iliarize responsible Goverment deparbents and 
aenior ataff of Centre III on the or1anization and 
work metbodoloty of ai.llilar centres in developed and 
more advanced developin( countries. 

The Consultant will report to UNIDO and will be expected 
to prepare: 

a) A ccmprehenaive back,..ound report which will, •ong 
others, include: 

- A detailed liat of teat, 11eaaurement and 
calibration equip11e11t required for the repair, 
maintenance and calibration of equipment 11entioned 
above; 

- A liat of c011110aly uaed apare parts, tool kita, 
fittiai•, attac:bllenta, etc. for ieneral uae in 
repair and .. intenance work, and where feasible, 

Appltc•tton1 •nd co••u11tc•tto111 r•••rdt11• t~•• Job D11crtp,to11 1hould b• 11nd to: 

rroJ•C' P1r1011111I a1crutt••11' 1r1nch, D•P•r'••n' of 1ndu1,r111 Op1r•'to111, 
UlflDO, Yt111n1 1n,1r11•'to111I C111,r1, r.o. lo• 100, A-1400 Yt11111•, Au•,r•• 
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aparee identified for individual brciken11own 
imtnmeota which lane been waiti ... for •para 
aDIJ/or apecial tool•; 

- A draft lQOUt of MRC, that i•, reception and 
cleliver'7 ereu, atoree, 98Chi.De shop, 
clocmentation, library, amini•trative •ervicee, 
etc.; 

- A draft lQOUt and liat of :furniture, that ia, 
vol'lcbencbea, apve part cabinets, atoraie bins, 
teclmical mcl edili.Diatrathe doc•entation atorace 
mcl filinl cabinets for approximately 300 aq a of 
laboralor7 8pace iD Bo Chi NiDh City mcl 100 aq a 
of aiailar mpace at tbe lien Boa C.tre; 

lloclel• of aeceHU")' .-U.iatrathe blanb encl 
booklets required for atorea --cement ancl 
repair/Wlintfl!llllD("e/calibration record kcepiJI&; 

- lleea !IMlations OD the a,....,.itioa, Dmlber, types 
mcl catecoriea of penoanel required for the MRC 
ad .cope of relevm1t Job deacriptiona of the -in 
poets in the three -in cliacipl:ina; 

- Draft orcuizational chart of MRC; 

- A preparatory project report with apecial 
attention on the 11eUurea to be taken by the 
Goverment 'for the effective illplemeutation of the 
.project. 

b) Formulate ancl draft a project clocument on the 
•teblialiaent of a MRC, baaed on the fiaclint• of the 
bacJccrouad •tudy amtioned above. 

c) First draft• of the baclctround report ud project 
doament will be aubllitted to UNDP/llllDoi ud the 
Govenment for clearance before the Coaaultut leavea 
the field. Final versions of these docmH:nt• will be 
•ubmitted to UNIDO Headquarter• not later than 15 
day. after the campletion of field work by the 
Consul tu~. 

lniineeriDI university backcrouncl with exteaaive 
experience ia the or,anization ud operational 
11anatement of iutnment repair and .. intenence centree. 

The rapid teclmicel development of Viet N- reaulted in tbe put year• in a 
con•iderable iacreue of •uurint and teatiai iaatnmeutation ia t•tiDt 
laboratories, acientific inatitutioaa, metroloty centrea, in indwstry, 
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acriculture. medicine. education. etc. Thi• i• •icnificant not only ... 
COD11equence. but al•o a condition for further technical-industrial development. 
In addition to these up-to-date inetnment. a comldenble DUllber .of older. in 
feet bei8' 10 to 16 )"ean old or older. inetnmeot. exi•t in various 
laboratories throucbout the country. However. both •new• and •01d• are 
concentrated -inly iu the North. Hanoi Recion. and iu the South. Bo Chi Minh 
City Recioo. 

i..tnment.. jmt • a rule. need ~telMIDCe and repeir • eveu .ore ao the 
delicate teatiat. meuurhe and precision i.netnment., 88DY of them beini hich 
90pbiaticated. to .mt the reqairementa of lleUurellellt tecbniquea hicheat 
preciaiaa. At- the present a~e of development. bowever, no effective 
.Uut..,....,. ad repair cm be provided in the COUDtry for imtnment.. 
particularly not to cover the d net in reapect of electronic. fine aecfwnic. 
and optical inatnmenta. leJUDCI the acute lack of apare parta, -teriala and 
repair equipment. the reason for thia situation i• the lack of appropriate 
i.netitution with relevant orcmuation encl purcbasine conclitiona. which could 
take care of thi• nation-wide problem. encl illplement appropriate i.natnmentation 
policy. 'Ilda ha reaulted iD the fact that DOW about l~ of the "new• 
.t.n.u-ta. eppcoxi.mately US$2. 7 aillion iD -ruue. are out of order because 
repair could not be made. 

'J'beref ore.· to &'et thili "pnbleli under -coalro~, the Govenmeut of Viet Nam 
hes adopted a long-term policy to eatabliah ud operate throqgh the country 
-iutenance and repair activities for imtnments. To establi•h .. intaumce and 
repair activities alao in the South b a preaaini demand in order to avoid 
further deterioration of imtrumenta there. OOS1'MAS and the ongoing project 
VIl/80/039 in Banoi, which l'ives the long-terw fr..ework to these activities, is 
not - far aow that it could take over the responsibility for aa.e years to 
eatabli•h maintenance and repair activities iu the South also. Therefore. to 
mroid ay further .. delay .in_ ea.tabliahiU ~iotaumce. and t"epair,_ activiti~ and 
avoidint further la.sea in i.Dstnmentatioa there, the Govenment bu decided to 
deletate theae acti•itiea in the South to Centre III and asked for UNDP 
uaiatanoe to be illplemented there (VIl/85/009). Centre III beloats to the 
General Department for Stendardication, Metro logy end Quality Control. being 
however, subordinate to the •t111e aieocy of the Government. the State ec-ittee 
for Science end Technology, u COS'JMAS itself. thus the organization premises 
are secured ea to 'ive the proper coordination to activities running at both 
institutions. 

At Centre III tood conditions are available to establish/strengthen 
.. intenaoce and repair activities and to ftbsorb and utilize the requested UNDP 
Aadstance. 

In the period 197~1985 two llNDP/UNIDO projects were implemented at 
Centre III: DP/Yil/76/013 end DP/VIi/81/006 ~the latter divided to also ueist 
Centre I in Hanoi. All a result of this, Centre III has largely enhanced its 
activities and utilizes the assets received in the international aaeietance on a 
high level in diaeeainating assistance further to the industries. It gives 
concentrated support to the provincial units, i.e., by supplying them with basic 
metrological •tandarde and aa.e 11ea9uriog inetrumente (deed weights, balance, 
meter •calea, etc.) 

The individual ite11S are designed by Centre III engineer• and prototypes 
produced •t the Centre'• workshop. Set• of theee are •ubcootrected from local 
aanufacturers, calibrated in Centre II and distributed to provincial 
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authorities. Several inetnmenta are aleo repaired by the tecl.nical ataff 
and workshop of the Centre before they are ami tted for calibration and 
'ftl"ification • .Just to indicate the 'Yol-.e and.importance of ~hie activity: 
about 1200 preeeure gauces are npeired thia ... Y each YUAr· 

ODe of the particularly illportant -terializationa of Centre III •a 
illpl"Oftd activitiea wes the initiation and foundation of VIKATIST (1982) a 
•olunbu-7 non-coYel mental ... ociation of tea ting laboratoriea in the region, 
uniting DOii about 1~ (200) of thea in thia organization. VINATBST baa no 
laboratoriea or imtnmentation of its OND• but its foundation wee ba8ed on the 
recooaitiOD that coordinated activities. organization of facilities will lead to 
hiiher efficiency in utilizing the available resources• laboratory i.netrmenta. 
the experieacq of local experb, the ekilla encl facilitiea in maintenance and 
repair of inatnmeuta. The aecretariat of YINATIST i• nm b7 Centre III, and 
tlaia atvea acci IMlation for aeveral of ita fourteen organizational unita 
(metallara. electricity/electroaica. cbellietry, textilea, etc., including the 
1985 established -intenance and repair unit). In 1983 VINATEST bes published a 
ccmprebembe, 188 ~e directory wherein it P.•ea information aa each 
laboratory specialization. available services, list of equipment, contact person 
w ancl telephone, thua pvi.JC a wt 'Y.Bluable o~izatioe tool.into the hands 
of encineen and acientiata to utilize the ·~knowledge" and laboratory 
fecilitia in the ~ion. 

Centre III bu been increasingly approached by other laboratqriea in the 
recioa for ueietence in maintenance and repair of instnmenta, 1·acine· the aae 
problem of Centre III itself. The Centre'• own very llOdestly equipped workahop 
(-inly with heavy machinery) cannot attend to all the needs. In view of the 
O-owin« demmd. considering the already achieved outputs and the lood 
utilization of the available resources here, the decision of the Governaent was 
fira to eetablish tbe Maintenance end Repeir Centre (MRC) in the f1 naework of 
Cent.-e III, and .to .. ~k UND.P to.ilq)l~j. •d•t~ for these~~ there. 

Centre III ia located in three places: 

a) The main unit of laboratories i• in Bien Boa, some 25 b from the centre 
of the city. Thi• compound houses the followini laboratories: (i) 
metrology; (ii) pbyaiochellistry and chemistry; (iii) textile and 
paper (light industry); (iv) foodstuffs; (v) lleehanics; (vi) 
metallurgy; (vii) electricity (also B'\'); (viii) electronics; (ix) 
construction 11ateriale; (x) rubber and plastics (pol)'ller), and (xi) 
eeed testing 

b) Tbe •econc:I laboratory is in tbe outskirt• of the downtown area. It is 
ueiped to heavy equipment and serves aleo ea a base for field work 
teems. 
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- .JD.5 -

c) the heed office i• at 49 KCUJen Thi Minh Street. the centre of the city. 
in a multiatory building . 

.An area of" about 200 aq a ia provided et present for ace< odating the 
workahop of MRC which am be expended to 350 aq •· The necesaary facilities 
(t18ter. electricity. etc.) are available. the auitable location of the 
ancillary unite (•tore, tedmical docuaentation. etc.) have to be deten1ined in 
the prepeiatory plume of the project. 



24.02.1988. 

24 - 27.02. 
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WORK PROGRAMME OF THE MISSION 
VIE/85/009 DR. GYULA STOKUI 

Arrival in Hanoi 

a.) Yisita: Rational Metrology Centre 1., UlfDP 
COSTMAS, and Instrument Services Centre. 

ANNEX II 

b.) Keetings with: Mr D.E. Smith res. rep., Mr.P. COEUR - BIZOT 
dep. res. rep., Ir L.S. !dermal• prgr. officer, 
Dr Doan Phuong director-general of GDSMQ, Mr Hoang llanh 
Tuan d•P• director-general of GDSMQ, Mr Tong Cong lhi 
director of lational Metrology Centre, Mr.Doan Xuan Son 
director of COSTMAS, Mr Ngo Huy Van dep. director of 
Kational Metrology Centre, Mr Tinh director of Instrument 
Services Centre (COSTMAS) 

~.:. Bound table conference in the lational Metrology 
Centre 

a.) Parti~ipants: managers and heads of Laba. in the National 
Metrology Centre and other institutions. 

b.) Lecture: on the Hungarian Instrumentation Centre's 
activities (with Video programme), and the complex approach 
of instrumentation Policies with apecial emphasis on repair 
and maintenance. 

c.) Questions and anaweree 

29.02. 

02.03. 

Arrival in HCMC 

Work programme 

To be f iniahed and sent to UNDP Hanoi 
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01 - 31.0J. Technical b, : iround report 

To study the background documents to consider the local 
circumstances and continuous discussions with governmental people 
IDC, techn1cal -~report aart be,.fini.ahed b7 31.03., vbich includes: 

A detailed liat or teat, measurement and calibration equipment 
required for the repair and maintenance or instrument; 

- A list of eo1111onl1 used spare parts, tool kits, etc. for 
~ general use in repair and maintenance work; 

A draft la7out of Maintenance and Repair Centre (llBC); 
A draft la7out and list of furniture, work benches,- spare 
part ca-inet•, storage bins, technical and administrative 
documentation, storage and filing cabinets; 
Models of necessar1 administrative blanks and booklets 
required for stores management and repair (maintenance) 

calibration record keeping; 
Recommendations on the composition, number, trps and categories 
of personnel required for the IRC and scope or relevant job 
descriptions or the main posts; 
Draft organizational chart or IRC. 

02 - 20.0)·. Project formulation framework 

Considering the new UHDP regulations and aspects mentioned above, 
the project formulation framework - after being discussed with 
governmental people HCMC - must be f iniahed and aent ot UHDP 
Hanoi b7 20.0). 

20.03 - 13-04. Draft of the project doaument 

Po1"11ulating and drafting a project document on the eatabliameat 
of a IRC, baaed on the finding of the technical bac~ground report, 
and it must be prepared for the diRcuasion in Hanoi with UNDP 
and governmental people by 1).04. 

20.03 - 20.04. Instrumentation procurement policy 

Through meetings and round table conf erenoes familiarising govern~ 
mental people that beside the importance of repair and maintenance 
of instruments, how important ie well-prepared procurements to 
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avoid unnecessary, parallel investments and how useful is a 

regional or national instruments register which in a short 
time can give up-to-date informations about the current istru­

mentation pool or in many cases how much more economical to 

rent the instrument than to purchase, etc. 

25.- 27.04. Final discussion in Hano~ 

cin the draft the project document (wii;Jl UIJDP and govern­

mental people) 

27. 04. 

02 - 14. 05. 

Ho Chi linh City 
01.0).1988. 

Departure from Hanoi or BCKC 

Debriefing in Vienna 

Completion of final report 

Dr. Gyula STOKUM 

Consultant VIE/85/009 



No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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ANHEX III. 

MR C MAIN OBJECTS 

M and R capability of Centre III 

Equipment qroups 

A. Electrical and Electronic: 

U, I, W, Cos ., , complex meters 

voltaqe and Current sources 

R, L, C, tg o , O meters 

Generators, oscillators, modulators 

Equipment for processin9, observing 

and measurin9 signals 

V B F and U H F equipment 

B. Thermodynamic: 

Electronic thermometers and 

controllers 

Pyrometers 

Pressure thermometers and 

controllers 

Pressure 9au9es 

Approx. 
Qty 
in region 

(Unit) 

20,000 

10,000 

5,000 

5,000 

5,000 

3,000 

20 

2,000 

30,\-00 

Year 
capability 
of Centre III 

Time/unit 

315 

20 

10 

18 

3 

85 

8 

3 

2,000 



No. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 
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Equipment groups 

c. Mechanical 

Hydraulic and pneumatic force 
measuring equipment 

Hardness testers 

Analytical and laboratory balances 

Industrial scales and balances 

D. ortical 

Microscopes 

Ref ractomet~rs 

Optical systems in different 

equipment 

E. Analytical and Electronic based 

testing equipment: 

Spectr09raph (Vis, UV, flame, atomic, 

t~e:111al, mass ••• ) 

pH - meters and titrators 

Chemical ~nalysers (Sulphur, 

Nitr09en, C02 ... ) 

Approx. 
Qty 
in region 

(Unit) 

200 

115 

600 

300 

100 

400 

300 

1,000 

100 

ANNEX I II. 

(Continued) 

Year 
capability 
of Centre III 

Time/unit 

55 

50 

18 

5 

20 

10 

10 

10 
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No. Equipment groups 

20. Chromatoqraphs (gas, liquid ••• ) 

21. Optical-electronic testing equipment 

for fibre, -paper 

22. Moisture meters 

23. Electronic tensile testers and 

balances 

24. Magnetic, Ultrasonic, X-ray testing 

equipment 

25. Special equipment taqricul ture, 

medical) 

26. General purpose laboratory 

equipment (furnaces, ovens, 

shakers, baths, stirrers ••• ) 

Approx. 
Qty 
in region 

200 

200 

500 

200 

200 

3,000 

10,000 

ANUEX III. 

Year 
capability 
of Centre III 

10 

2 

7 

10 

4 

3 

40 



Item 
No. 

(1) 

1 

2 
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U N D P INPUT 

A. EQUIPMENT AND TOOLS FOR MRC 

1. F.quipaent and tools for Maintenance Repair of 

electronic and analytical instruments. 

Description Model Oty Unit Hanuf. Manuf 
No. order or 

Annex IV,. 

Approximate 
total cost 

supplier complete 
(USO) 

(2) (3) (4) (5) (6) (7) (8) 

A. Electronic equipment: 

Diqital Multimeter PM 2528 3 EA PM 2528/02 Philips 3,000 

- HF <'ption PH 9258 3 • PM 9258 

- BF probe set 
option PM 9211 3 SET PM 9211 

- Peak voltaqe 
option PM 9259 3 EA PH 9259 

- Analoq output 
option PM 9254/02 3 • PM 9254/02 

- Current shunt 
JOA option PM 9244 3 " PM 9244 

- HT probe 
option PM 9246/03 3 • PM 9246 

VHF Oscilloscope 
350 MHZ PM 3295 2 " PM 3295 " 3,000 
- Set of VHF 

attenuators PM 9599 1 SET PM 9599 

- Lon9 Viewing 
hood PM 9311 2 EA PM 9311 

- Collapsible 
viewing hood PM 9310 2 .. PM 9310 

- Passive probe 
with readout PM 8924/20 2 PM 8924 
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(1) (2) (3) (.a) (5) 

3 GHz Timer/Counter 
(includin<J X-tal 
oscillator PM 9690) PM S672/4 l EA 

- Battery µnit 
option PM 9693 1 • 

4 Logic analyser 
(with Enqlish main 
operatin9 sof tvare 
PM 8883/00 and 32 
channel logic pod 
PM 8860) PM 363:? l • 

- ROM-emulator modul 
(consist of RS 232 c 
comm.card PN 8880/20 
and ROM emulator pod 
PM 8864) PM 8880/00 1 • 

- Disa ROM board PM 8880/30 1 • 

- Set up memory 
board PM 8880/40 l • 

- Set up data memory 
board PM 8880/50 l • 

- Video interface PM 8880/80 1 .. 
- Serial data 

analyser pod PH 8811/10 1 .. 
- 4 channel fast 

pod/9litch capture PM 8862 1 .. 
- uP 8 bit personal-

ity pods PM 8865 to lx6 " 
8870 

- uP 16 bit perso-
nality pods PM 8874 to lx3 ff 

PM 8876 

- 8 channel probe 
set fixed PM 8882/00 1 .. 

- 8 channel probe 
set disconnectable PM 8882/10 1 ff 

• 
- 24 channel probe 

set disconnectable PM 8882/30 1 .. 

(6) 

PM 6672/4 

PM 9693 

PH 3632 

PM 8880/00 

PM 8880/30 

PM 8880/40 

PM 8880/50 

PM 8880/80 

PM 8811/10 

PH 8862 

PM 8865 to 
8870 

PM 8874 to 
PM 8876 

PM 8882/00 

PM 8882/10 

PM 8882/30 

(7) 

Philips 

• 

Anrh'X IV/ l 
(continued) 

(8) 

3,700 

6,000 
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(l) (2) ()) (4) 

- Probe set 
disconnectable PM 8882/40 1 

- Flat cable and 40 
pin Dil clip PH 8882/60 10 

5 Programmable RF gene-
rator 1 GHz PM 53905 2 

- Coaxial cable, 
BNC-BNC PH 9075 6 

- SOR. tennina ti on, 
lW PH 9585 2 

6 Pulse generator PM 5716 2 

- SO!l feed through 
termination,3 W PM 9581 2 

- 50.2 T-piece PH 9584 4 

- Coaxial cable set PM 9588 2 

- 10 : 1 attenuator 
probe DC - 80 MHz PM 8927 2 

7 Function generator PH 5313 2 

- Coaxial cable BNC PH 9075 4 

- 50.Sl, 3W termina-
ti on PM 9581 2 

- Adapter BCN,4mm PM 9051 2 

8 Automatic RCL meter PM 6303 2 

- Four-wire test 
cable PM 9541 2 

- RCL test adapter PM 9542 2 

(5) 

EA 

• 

• 

• 

• 

• 

• 
• 
SET 

EA 

" 
" 

" .. 

.. 

" 
" 

(6) 

PM 8882/40 

PM 8882/60 

: 

l!K 53905 

PM 9075 

PM 9585 

PM 5716 

PM 9581 

PM 9584 

PM 9588 

PM 8927 

PM 5313 

PM 9075 

PM 9581 

PM 9051 

PM 6303 

PM 9541 

PM 9542 

(7) 

Annex lV/l 
(continued) 

(6) 

2.000 

l,OVO 

1,000 

2,000 
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(1) ( 2) ( 3) ( 4) (5) 

9 lOOMHz transient 
storage oscilloscope 
(basic version) PM 3266 1 EA 

- HF passive probe 
10 : 1 PM 8928/00 1 .. 

- Passive probe 
1 : 1 PM 892~/20 2 .. 

- Battery pack PM 8901 2 • 

10 Color TV pattern 
genera tor- PM 5518 1 • 

- RF cable and 
300S2 trafo PM 9539 1 • 

- 75 ohm BNC - BNC 
cable PM 9075 1 • 

- Service manual 1 .. 

11 Milliohm meter Norma 2 • 
1805-B 

12 Clip-on AC current 
meter 2433-11 2 .. 

13 Decade resistance 
box 2786-10 2 .. 

" 2786-20 2 

14 Transformer 
220V/3A (lab) 5 .. 

15 .. (panel) 3 .. 

16 Autotransformer 
(lab) 5 .. 

(6) 

PM 3266 

PM 8928/00 

PM 8924/20 

PM 8901 

PM 5518 

PM 9539 

PM 9075 

1805-B 

24 33-11 

2786-10 

2786-20 

2422 
529 00007 

2422 
529 00008 

24 22 
530 03306 

Annex IV /l 
(continued) 

(7) (8) 

] ,500 

Philips 

• 

" 
" 

Norma 300 

Yokogawa 400 

.. 1,800 

.. 1,800 

Philips 500 

.. 500 

500 



(1) (2) 

17 Line conditioner 

18 • 

19 Power supply 
0-20v/0-4SA 

20 Power supply 
0-40v/0-3A 

21 Portable band driven 
insultation tester 
2 XV/5 Goha 

B. Electronic tools 

1 Solderin9 "iron 
125/W/220V 

2 Solderin9 iron 
6SW/220V 

3 Solderin9 iron 
2SW/220V 

4 Solderin9 iron 
12SW/llOV 

5 Solderin9 iron 
65W/llOV 

6 Solderin9 iron 
25W/llOV 

1 Solderin9 iron 
15W/6V 

8 Solderin9 iron 
for IC 

9 Solderin9 iron 
for IC 

10 IC extractor 

11 IC extractor 

12 Wire stripper 
13 Wire stripper 
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(3) (4) ( 5) 

PE 1414/202 2 EA 

PE 1411/202 2 .. 

PE 1643 l • 

PE 1540 4 • 

2404-16 1 • 

Allied 5 • 

• 20 • 

• 20 • 

.. s .. 
" 20 " 

" 20 .. 
.. 20 " 

" 20 

.. 20 .. 

.. 20 .. 

.. 20 .. 

.. 10 .. 
" 5 " 

(6) 

PE 1414/202 

PE 1411/202 

PE 1643 

PE 1540 

2404-16 

709-0042 

709-0045 

709-3108 

972-7070 

C728-0220 

972-6943 

972-6982 

972-6982 

972-6983 

708-9600 

910-5803 

;,:i11._·x I\' I J 
(continued) 

(7) (8) 

Philips 1,000 

500 

.. 800 

• 2.000 

Yokoqawa 150 

Allied 25 

• 100 

.. 100 

.. 25 

.. 100 

.. 100 

.. 100 

100 

100 .. 100 
.. 100 
.. 50 

25 



(1) (2) ( 3) 

14 Hollow shaft nut 
driver Allied 

15 • 

16 • 

17 Forceps.flat.tip JCarl-JColb 

18 Forceps,straight tip • 

19 Forceps,angular tip • 

20 Forceps,bent tip • 

21 Forceps,straight jaw • 

22 Forceps.Jevetton 
type • 

• 
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(4) (SI 

5 EA 

5 • 

5 • 

5 • 

5 • 
5 • 

5 • 

5 • 

5 • 

(6) 

984-7832 

984-7834 

984-7835 

287-507 

287-585 

287-520 

287-516 

287-511 

287-525 

(7) 

Allied 

• 

AnnexlV/l 
(cont.inued) 

(8) 

20 

20 

20 

JCarl-Kolb 10 

• 10 

• 10 

• 10 

• 10 

• 10 



I tea 
No. 

1. 

2. 

3. 

4. 
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AnnexlV/l 
(continued) 

2. Equipment and Tools for Fine-aechanic and Optic 

Maintenance and Repair Laboratory and workshop 

Description 

Non-destructive portable X-ray 

aaterial testing eq-~ipment 

Precision high speed lathe 

Centre distance: 650 111111 

Centre height: 150 mm 

Spindle speed: 8, 55 to 2200 RPM 

Basic equipment: vee belt, hand 

stock, tail stock, gear, centres 

Vertical milling and drilling 

attachments. 

Victoria milling machine for 

economical and accurate milling 

of small components -

Horizontal and vertical - speed 

range: 200 to 3600 RPM - spindle 

speed 7 - Quill travel 80 mm -

Distance spindle to table 380 mm 
- spindle taper. )H.T. standard 
accessories. 

Drilling Machine - bench model 

capacity 13 mm in mild steel 

spindle travel 100 mm, spindle 

speed 5 - 500 to 400 RPM 

Type No. Quantity 

MG 321 L 

E.M.E Kaxiaat 

super II 

Model 00 

Meddin9s 

LB l/HRM 

1 

1 

1 

1 



Item 
No. 

5. 

'· 

7. 
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Description 

Hand operated bending and folding 

machine - capacity 2 mm sheet steel 

size 1000 mm max. 

Record bending machine - universal 

portable tube and pipe bend'r -

capacity upto 20 mm for steel rod -

with set of formers and guide, for 

light gauge copper and stainless 

steel - cat. No 3 FG 220M, 4 FG 

220M, 5 FG 220M. 

Double ended bench grinder -

wheel size 175 x 25 x 16 J111D -

motor· speed 2880 RPM -
220V single phase - with carbo­

rundum wheels. 

8. Electric tools consist of: 

- Industrial drill - Piston Grip 

Black and Decker 
- Vertical drill stand -

Black and Decker 
- Sander grinder 100 nun wheel disc 

11,000 RPM - Black and Decker 

- Finishing sander - paper size 

215 x 280 -
No load speed 10.000 orbits I min -

Black and Decker 
- Burgess powerline glass engraver 

Type No. 

No-223 

Gryphon 
Model G2 

Gat.No 

GD 3094 

SP 41 

SAGlO 

HD 2120 

Annex IV/I 
(continued) 

Quantity 

l 

1 

1 

2 

l 

l 

1 

l 



Item 
No. 

9. 

10. 

11.. 

12. 
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Description 

Electro plating equipment for small 

components 

Electric welding equipaent: 

transfonaer, grip, wire 

MIGMASTER 2001 welding machine, 

open - circuit voltage 22-42 V 

current 40 to 170A - spot welding 

current 200A 

Band tools: pliers. shear socket 
sets (metric, with.), eelipse chuck 

type pin vices, files, fine 
mechanic vices, patteDl pipe 

wr-enches, hex wrenches, 
watch-maker screw-driver set. 

13. Engineering equipment: abrasive 
disc, sheet, coil, wheels, drills. 

14. Machine tool equipment: vee blocks, 
turning tools, different shape of 

tungsten carbide and super weld high 

speed steel, 
Straight ahank countersink 60° and 9o

0
, 

quick change chuck, 
machine vices, medium size, 
milling cutter (long range cutters, 

slot drills I cutters, facing 
cutters and mills, small modul gear 

milling cutters). 

AnnexlV/l 
(continued) 

Type No. Quantity 

A.R.0. 
Model 2001 

Japanese 

products 

1 

1 



• 

Item 
No . 

15. 

- ~1 -

Description 

Vacuum plating equipment for 

reflecting layers. 

16. Equipment and tools for maintenance 

and repaire of analytical balances: 

17. 

Optical cleaning fluids 

Cutti.ncJ, grinding and polishing tools 

for hard stone Jcnif e edge 

Standard weight set 1 mg to 200 9 

Graver machine 

18. Tools and solution for cleaning optical 

parts (lenses, prismas, mirrors). 

19. Copier and accessories 

Type No. 

Annex lV/l 
(continued) 

Quantity 

1 

1 for each 

2 

l 

CANON 125 1 



Item 
No. 

1 

2 

3 

4 

s 
6 

7 

8 

9 

10 

11 

12 

13 

14 

lS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

- ~2 -

Annex IV/l 
(continued) 

B. ELECTRONIC COMPONENTS AND MATERIALS 

FOR MRC STOCK 

Type No. Qty \lty Item Type No. Qty Qty 
max. cut- No. max. cut-

off off 

MICROPROCESSOR AND 28 Kostek 3880 (z80) 50 so 
PERIPBERIAL CIRCUIT 29 • 3880 - 6 • so 

30 • 38 p 70 20 10 

Intel 8080 A-A so so 31 • 38 p 73 • 10 

• 8085 AB-1 • so 32 " 38SO 50 so 
• 8088 • 10 33 • 3870/10 20 10 

• 8088 - 2 20 10 34 • 3870/20 • • 
• 8031 • 20 35 • 3870/30 • • 
• 8032 • 10 36 " 3870/4~ 10 • 

• 8035 AHL • • 37 • 3873/22 10 • 
• 8039 AHL • " 38 " 6502 20 10 

• 8040 AHL " • 39 " 6800 • • 
• 8048 AH • " 40 " 68000 - 10 10 " 
" 8049 AH • • 41 • 68200 • • 
• 8050 AH " • 42 Intel 80186 • " 
• 8051 " " 43 " 80286 - 1 " " 
• 8052 • " 44 Intel 8212 50 so 
" 8278 .. " 4S " 8216/8226 " .. 
" 8294 A " " 46 " 8218 .. " .. 8295 " " 47 " 8219 " " 
" 8741 A " .. 48 .. 8224 " .. 
.. 8742 " " 49 .. 8228/8238 .. " .. 8748 H " " so " 8282/8283 " " .. 8749 H " .. 51 .. 8284 A .. .. 
" 8751 AH .. " S2 8286 " " 

" 8086 - 2 10 " 53 " 8287 " 

" 8096 - A4 .. .. 54 " 8288 

" 8096 - 04 SS .. 8289 

" 8396 - A4 .. .. Sf " 8259 A .. 8396 - 04 .. 

• 



Item Type No. Qty 
No. max. 

57 Intel 8069 so . 
SB • .. 
59 • 82S7. • 
60 .. 822S8 • 

61 Rostek 3883 • 

62 • 3883 - 4 • 

63 Intel 8253 50 

64 • 8254 • 

65 • 8255 A • 

66 • 8256 A • 
67 • 8279 • 
68 Mostek 3881 - 4 • 

69 • 3882 - 4 • 

70 • 68230-10 .. 
71 Intel 8087 20 

72 • 80287 .. 
73 .. 8231 A .. 
74 • 8232 • 

75 .. 8089 so 
76 .. 8295 .. 
77 .. 8202 A .. 
78 " 8206 .. 
79 " 8207 .. 
80 " 8208 .. 
81 " 8271 .. 
82 .. 8272 A " 
83 " 8155 H .. 
84 " 8185 ,. 

85 .. 8755 A " 
86 ,, 

8251 A 

87 ff 8256 A " 
88 .. 8273 

- ~J -

Qty Item 
cut- No. 
off 

so 89 
• 90 
• 91 
• 92 
• 93 
• 94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

Annex IV/l 
(continued J 

Type No. Qty Qty 
max. cut-

off 

Intel 8274 so 
.. 8344 " 

• 8744 • 

Hostek 3801 - 0 • 

• 3801 - 6 • 

• 3884 • 

• 3884 - 4 • 
.. 388·1 • 

• 3884 - 4/9/" 
• MK - DART 20 
• HK-DART-4 .. 
" 68901 .. 
.. 68S64 .. 

Intel 82568 .. 
.. 82501 .. 

Mostek 3891 .. 
" 68590 .. 

Intel 8291 so 
" 8292 .. 
.. 8293 .. 
.. 8275 .. 
.. 8276 

82720 

" 82731 

Hostek 3807 " 
PD 546 C - 186" 

Mostek 3853 20 

3851 



INTERFACE IC 

1 Mostek 48C 02-15 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

.. 

.. 
Intel 

.. 
• 

• 

• 

.e~'.'.: 02A-15 

48C 02A-20 

48Z 02-15 

2816A - 25 

2817 A - 25 

2125 H , ... 
2147 H - 1 

2149 H 2 

Mostek 4801 A-55 

• 
.. 
• 
• 
• 
• 

• 

Texas 
.. 

4016 - 12 

4116 - 2 

4116 - 3 

4516 - 10 

4564 - 12 

45H64 - 8 

4556 - 12 

446.C - 10 

4257 - 10 

Hostek 4856 - 10 

Intel 1702 A 
.. 
• 
.. 
" 

" 
.. 
.. 
.. 
.. 
" 
.. 

.. 

2708 - 35 

2716 

2716 - 1 

2732 A 2 

2746 A - 1 

27128 - 2 

27128 A 

27256 

270256 

25 p 16 

P 2732 A-2 

P 2764 A-/ 

P 27128 A-2 
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35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

Intel 

Texas 

" 
.. 
" 

" 

TRW 
.. 
" 

Mostek 

Texas 
.. 
.. 
.. 
• 

Teledyne 

" 

" 
Texas 

.. 

.. 
" 

" 
.. 
.. 

.. 

l\nnex IV I l 
(continued) 

2816 A 

281 7 A - 2 

18SA030 

24SA10 

28LA22 

28SA42 

28SA46 

24SA41 

28S86 

28SA186 

TDC 1005 

TDC 1006 

TOC 1080 

MK 4501-12 

TMS 2150-4 

TMS 4SOOA-12 

THS 4501A-12 

SN 75491 A 

SN 75493 

TSC 700A 

TSC 7211 A 

TSC 7212 A 

SN 75494 

SN 75496 A 

SN 75497 

SN 75498 

SN 75492 A 

AC 5947 

SN 75480 

SN 75481 

SN 75580 

SN 75581 A 

SN 75490 

SN 7S270 

SN 75512 

SN 75518 

• 



• 

DIGITAL IC 1. Selected complete series (with all type numbers of each functional qroup) 
2. The quantity is shown for each type number. 

Functional group Texas SN 74 xx Texas SN 74LS xxx Texas SN HC xxx ~CA CA 40 xxx Philips HEF 
Standard TTL Low Power TTL CMOS Loq ic with '(CMOS Logic) 40008 

TTL eq. Family LOCMOE 
__l&.9.iC 

Gates 200 200 100 300 100 
Buffers, inverters 200 200 100 200 100 
Bus drivers, tranceivers, 
receivers so so so so so 
Flip-Flops 100 100 100 100 100 
Registers 100 100 100 200 100 

1./1 Counters 300 300 200 300 200 1./1 

Latches 300 300 200 300 200 
Decoders, drivers 300 300 200 300 200 
Mt~i tiplexers so so so so 50 
Analog switches - - 100 200 so 
Schmitt triggers so 50 so 50 so 
Multivibrators, timers 100 100 so 100 50 

Oscillators so so so so so 
Memories 50 so so so 50 

Arithmetic units so so so so so 
Special functions so 50 so so so 



LINEAR IC. 

1. National LM 323 

2. " LM 345 

3. " LM 325 A 

4. ... LM 326 

5. " LM 317 

6. • LH 337 

7. " LM 327 

8. " LM 723 

9. Fai.rchild MA 7805 A 

10. " MA 7806 C 

11. " MA 78L08 A 

l~. • MA 7885 C 

13. .. MA 78Ll0 A 

14. " MA 7612 A 

15. " MA 7615 A 

16. " MA 7818 C 

17. " MA 7822 C 

18. .. MA 7824 C 

19. " MA 7905 C 

20. " MA 7906 c 
21. " MA 7908 c 
22. " MA 7912 c 
23. .. MA 7915 C 

24. " MA 7918 c 
25. n MA 7924 c 
26. National LM 301 

27. " LM 308 A 

28. .. LM 312 

29. .. LM 318 

30. .. LM 321 A 
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500 31. 

500 32. 

500 33. 

500 34. 

500 35. 

500 36. 

500 37. 

500 38. 

500 39. 

500 40. 

500 41. 

500 42. 

500 43. 

500 44. 

500 45. 

500 46. 

500 47. 

500 48. 

500 49. 

500 50. 

500 51. 

500 52. 

500 53. 

500 54. 

500 55. 

500 56. 

500 57. 

300 58. 

300 59. 

300 60. 

National 

" 

" .. 
" 

Texas 

" 
" 
" 

" 

" .. 
" 
" 

Signetics 

" 

" 

" 

" 
National 

.. 

.. 

.. 
Texas 

Signetics 
.. 

Annex Iv I 1 
(continued) 

LH 324 200 

LH 709 200 

LH 741 200 

LM 747 200 

LM 725 300 

LM 4250 200 

LM 355 500 

LF 356 500 

TL 061 BC 300 

TL 062 BC 300 

TL 064 BC 300 

TL 071 BC 300 

TL 072 BC 300 

TL 074 BC 300 

TL 091 c 300 

TL 092 c 300 

TL 094 C 300 

SE 5512 500 

SE 5514 500 

SE 5517A 300 

SE 5534A 300 

SE 5538 300 

SE 5539 300 

LM 306 

LM 319 

LM 319 

LM 339 

TL 810 

SE 522 

SE 529 

• 



Discrete Components 

1. Opto elements 

2. Transistors 

3. Diodes (rectifiers) 

4 • Thyristors 

S. Heating resistance 

Wire: - 2.8 mm 100 kg 

- 3.8 mm SO kg 
6. Thermocouple 

Wires: 

Pt No 24 gauge 0,51 

- 57 -

mm diam. 200 mm 
Pt -10°/ Rh Bi 24 

0 
qauge 0.51 lmll diam. 200 mm 
Ni-Cr wire No 8 gauge 

3.25 lmll diam 200 ~ 

Ni-Al No 8 gauge 

3.25 mm diam 200 mm 

Annex IV/.!. 
(continued) 

Hardware Spare Parts, compounds 

and Solutions 

1. Socket set Screws 

Knurded cup point 

With.cont 3/16 to 1/4 

Metric M4 to M8 

2. Mounted grinding 

wheels for finishing 

dies, cleaning casting 

polishing oil holes 

Group A and B 

Size 1/4 x 11/16 to 

1/2 x 1/2 

Quant. 

50 eac-h 

50 each 

5 each 

3. Rectangular type stones 10 each 

Silicon carbide abrasive, 

aloxide abrasive fine, 

medium, coarse 

4. Soldering materials 

Ersin multi-core solder 

5. Adhesives: 

Araldite 

Bostik - Contact 

Clear 

6. Silicones 
RTV Flexible moldlng 

compounds RTV-662 

series 

7. Lubric~nts 

8. Solutions 

1 Litre 

O, 2 

0, 2 

" 

" 

5 Litre 
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C. Data handbook for MRC 

1. Towers' International Transistor Selector. 

• .. 
• .. 
• • 

FET Selector. 

Op-Amp Selector • 

Digital IC Selector • 

Annex IV/l 
(continued) 

2. 

3. 

4. 

s. 
• • Microprocessor, MeJDory, Interface Selector. 

6. 

7. 

8. 

9. 

10. 

Philips purple series of data handbook. 
Bipolar ICs for Radio and Audio equipment (Philips data handbook) 

• • • Video equipment 
ICs for digital systems in radio, audio and video equipment 

Digital IC. (CMOS HE4000B family) 
Digital IC. ECLlOOO (GX family), EX:L 10 000 (MX family_), 

dedicated designs. 

11. Professional Analogue IC. 

12. Signetics bipolar memories 

13. Signetics analogue circuits 

14. Signetics TTL Logic 
15. Signetics Integrated Fuse logic (IFL) 
16. Microprocessor, microcomputers and peripheral circuitry. 

Philips red series of data handbook. 

17. Diode data book 
18. Power diodes, thyristors, triacs 

19. Small-signal transistors 
20. Low-frequency power transistors and hybrid modules 

21. High-voltage and switching power transistors. 

22. Field-effect transistors 
23. R.F. power transistors for hybrid circuits 

24. Devree for optoelectronics 

25. Power MOS transistors 
26. Wideband transistors and wideband hybrid IC modules 

Philips blue series of data handbook 
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27. Tube of R.F. heating 
28. Transmittin9 tubes for conununications, 9lass types. 

29. Klystrons, travellin9-wave tubes, microwave diodes. 

JO. Special quality tubes, miscellaneous, devress 

31. Maqnetrons 

32. Cathode-ray tubes 

33. Gas-filled tubes 

34. Picture tubes and components 

35. Photo and electron multipliers 
36. Camera tubes and accessories, image intensifiers 

37. Microwave semiconductors and components 

38. Philips green series of data handbook. 

38. Assemblies for industrial use 

AnnexIV/l 
(continued) 

39. Television tuners, video modulators, 3urface acoustic wave 

filters. 
40. Ferrox cube potcores and cross cores 
41. Ferrox cube for power, Audio/Video and accelerators 

42. Elec~ric motors and accessories 

43. Piezoelectric quartz devices 

44. Connectors 

45. Non-linear resistors 
46. Piezoelectric ceramics, permane~t magnet materials 

47. CMOS integrated Circuits 

48. Digital integrated circuits 

49. Interface integrated circuits 

50. JFET transistors 

51. Linear integrated circuits 

52. Linear applications 

5 3 • Memory IC 



- 60 -

54. Microprocessor manual 

55. MOS IC 

56. Optoelectronics Data Handbook 
57. Special function analoq and digital circuits 

58. Transducers 

59. Transistors 

UNDP INPUT 

Expendable 

Non-expendable 
TOTAL (A,B,C) Approx. 

54.000 USO 

180.000 USO 

234.000 USO 

Annex IV/! 
(continued) 

• 



• 
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GOVERNMENT INPUT 

A. Mechanical equipment 

1. High-speed universal lathe and 

accessories - i2 FRANCE 

2. Surface grinding Machine KSUH 200 

llONGARY 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Shaping machine - VIETNAM 

Shaping aachlne, small size - USA 

Column Drilling Machine - V!F.TNAM 

Bench Drilling Machine - CHIBA 

Bench Drilling Machine - VIETRAM 

Welding machine TIUND-WEST GZRMANY 
• • VIETNAM 

Electric Generator 75 KVA 

70811 - ONAN - USA 

Hand tools (Shears, pliers, saws, 

chinels, drills, reamers, thread­

cutting, measuring equipment) 

AnnexlV/2 

Price approx. 
(Mill VND) 

5,0 

1,5 

1,0 

2,0 

1,0 

0,7 

0,3 

0,4 

0,2 

10,0 

0,8 

10. Halogen welding equipment, Gas cylinders 0,4 

11. Air compressor USA 0,2 

12. Hack sawing machine, CHINA 1I0 



1. 

2. 

3. 

4. 
s. 
6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 
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B. Electronic Equipment 

Description 

Oscilloscope Dual Trace 

Oscilloscope Heathkit 

Oscilloscope • 
Frequency counter 

Oscilloscope D 1910 

RF Generator 

Frequency counter 

VT V H (DDR) 

Audio Generator 

capacitor checker 

Harmonic distortion aeter 

VON 

Transistor tester 

Tube Tester 
Frequency meter (USSR) 

VTVM 

Power supply 
AC Current supply (DOR) 

AC Voltaqe supply (DOR) 

Millivoltmeter 
Relay Tester (DOR) 

Shunts set (DOR) 

AC Voltmeter (DOR) 

Meqohm-meter (DOR) 
AC Voltmeter (DOR) 

Battery Charqer {USA) 

VOM HEW 
Wattmeter Simpson 

Du.110n t 7 0 2 

ro - 102 

IO - 17 

D 461 

D 1910 

SG-117 

BP 5532 

ORV-2 

IG-18 

IT-28 

IM-58 

TS 352 

IT-18 

3444 

IM-28 

IP-17 

TST 280 

TST 175 

RFT-15 

316880 

59991 

316301 

HP - 6 

MP - 6 

3931 

Annex JV/2 

1,00 

0,20 

0,20 

0,30 

1,50 

1,20 

1,20 

0,20 

0,04 

0,03 

0,06 

0,08 

0,08 

0,20 

0, 15 

0,20 

0,10 

0,4 

0,4 

0,03 

0,30 

0,80 

0,80 

0,20 

0,05 

0,05 

0,03 

o,os 
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29. Watt.JDeter DDR 

30. Watt.JDeter USSR 

31. Capacitance box. (USSR) P25025 

32. • (DDR) Ulrich 274 

33. Inductance box (DDR) 9207 

34. AC Regulator (USA) 4A 025 

GOVERNMENT INPUT TOT.AL 

AnnexJV/2 
(Continued) 

0, 10 

0, 10 

4,00 

6,00 

4,00 

0,80 

60 mill VND 
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ANNEX VI. 

LIST OF FURNITURE OF. THE LABORAlORIES, 
STORE ANO 'AECHANICA1• WORl<SHOP 

A. Furniture-and fittings of the· laboratories; administration area and 1 ibrary 

Item Denomination 

1. Bench with lockers and shelves. Lockers should be 
equipped with compartments. On the front panel 
of the shelves there are min. 12 mains earthed 
receptacles supplied by J phases; protection 
against overload by phase. 
(fuse and automatic quick-break cut-out) 
On the front panel of the shelves a J-phase 
receptacle (of 4 poles) should be installed 
with a separate fuse. Behind the front panel 
a step-down transforf'ler is located with 
terminals of 6 V, 12 V1 24 V. These voltages 
can be reached through banana jack pairs. Central 
line voltage ranover switch belongs to each bench 
and another one for the whole laboratory. 

Quantity 

JO 

°' °' 



Item Denomination 

2. Table lamp (Goos neck type) 
J. Swivel chairs (~llithat6 magass~gu forg6sz~k) 

4. 

s. 
6. 
7. 
8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 
16. 

17. 

18. 

Shelved cupboard with lock 
Open shelves for instruments 
Bookshelves 
Closed dustbin (z~rt szem~ttP.rtny fenbOl) 
Ladders (l~tra) 

Oesinfecting lamp 
Bureau (desk) 
Shelves for documents 
Typewriting table 
Typewriter 
Refrigerator 
Illuminated magnifier on angle-pois earm 
Argle poise lamps (karos l~mpa) 
Wall-clock 
Pedestal fans (~llv~nyos ventill,tor) 

19. Table fans 
20. 

21. 

Instr~~t trucks 
Copying machine (for writings) 

Quantity 

7 

37 

2 
7 

2 
r 

1 

2 

1 
B 

30 

1 

9 

5 

• 

"' .... 



B. Furniture . and· fittings- of -the-store-and·· its- office 

Item Denomination --
1. Cupboards with draws 
2. Frame system for storing boxes 
). Fibre material stock 
4. Panelboard stock 
5. Trucks (trolleys) 
6. Bureau (desk) 
7. Typewriter 
B. Ladder 
9. File boxes 

10. Cupboard for docunents 
11. Waste paper basket 
12. Pedestal fans 
13. Table fans 
14. Wall clock 

15. Swivel chair 

Quantity 

1 

1 

1 

1 

1 

1 

2 

0-
00 



G. Furniture-and.fittings of-mechaniGal-weFkshop 

Item Denomination 

1. Work benches with lockers and shelves (zdrhat6 fi6kos asztal) 
2. Bureau (desk) 
3. Swivel chair (dllithat6 magassdgu forg6sz~k) 
4. Goos neck type lamps 
S. Shelved cupboard with lock 
6. Open shelves for tools 
7. 

8. 
9. 

10. 

11. 

12. 
13. 

Iron safe 
Container for litter 
Lac1der 
Pedestal fans (~llv~nyos ventill~tcc) 

Trucks (trolleys) 
Wall clock 
Shelves for documents 

Quantity 

4 

1 
5 
1 

1 

1 
1 

1 

1 

1 

• 

C7' 
-D 

I 
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ANNEX VII 

Oraft organisational sche~e and chart of MRC 

The manager of MRC will be subordinated to the Oirector of GOSMQC 
and will direct and co-ordinate the activities of seven 
organisational units. 

1. Repairing Workshop for Measuring Equipment: 
It performs R&M and calibration on electrical and electronic 
instruments, partly including complex equipment. 
This department includes temperature measurement and testing 
other mechar.ical quantities /pressure, volume, flaw/, as well. 

2. Repairing Workshop for Analytical and Optical Instruments: 
It provides for repairing and calibrating of high sophisticated 
analytical equipment, and optical instruments. 

3. Mechanical Workshop 
This section provides for mechanical repair, production of 
mechanical parts of instruments and balance-service facilities. 

4. Consultancy 
The aim of the unit is to provide trainings to the personnel of 
MRC, consultation possibilities for customers and advisory 
function, when investing new equipment. 

This department arranges regular publications and periodical 
reports, as well. 

The administrative, transportation, material 
background will be provided by Centre III. 

Remark: 

supply, etc. 

The draft scheme of MRC is detailed in ANNEX VII/a while the 
procedure of activity is drafted in ANNEX VII/b. 



- 73 -

i : ., 
- --·--· 

1-

+­·--=c _-

-- - - .._ _____ :__! --L
1

' -+-...;..-..,·~~!---'f--i..:-=,,'i--:-,HHH1f-*_:"i,_·i-:-,.,:=r-· '1'3t-:1~~.:.~:=ir--+-+·-11~''":'-in1rlr-ir-i:---'' ----L: 1 ~ 
- i -- - - ~ ~ :~ -~: - .::::r~. I . l l r : 

' !-· 

T 
i 

, I 

. " ! : -

i l:;~ :1 · · c'.,;= ;;_ -~ ··<>~ l~·o:;_,~ ;_-I_ . I. 
1-·~- ,-:,:1;::";0;~; ,:~-~-::t;:='-· i- C:';-i 

l 

1-
; ,. 

:! 

' I _, 
~ .·. ..~ ._ 

i_., -" 
T-- J: 

r 

- . 
.:.t 

I ~ ! ! 1- _ -:: ;, __ _ ''7 "~ 1 : 
Lr· _:__-'-_£L__.:!......:_l___:___L_.;_....;..__;_.1-~i::.-:i,:..._+..:+ . ..+~+;~,+;+,;Q=F.;:,.:!:_= "'"=::"'.:_'=, :-i::.ii:':..;:::· _f--,_-IH __ i_-t-;.-.i'--'--;..--'--=--- I ' ! I 1 · 

~--j __ -.1· •. ! .i:L ";.:_: .... _ ="= ·.i· 

<. ~~-----~--_, ___ .:,-, ---:_' --,---';_, -'--~.._-.... -l--~-~'--·''-1---4--1-~~· .. -~ ... --:.~.:.::tL-t.1-;_ ~ ...... '.-+- _!,__··. ", i- .:_--;, -- --
~ i ·-i::. -- z !l .Q. ..... : 

-~,.__;u;.,;_ _ _:, ___ :..__.;..; .....:.......:.,....:.,-J-i.-..!...~~ ... ...;.....+--,+i_·_;.:;~;f.--;,,;i., ~"'S\L..;..,. t; ~» '!J; -~+-i. ~--t--·· 
-~-- : --;--;--:r-'.- : . ' ' ci. - . . ~ I ! :~~--1--'i--':;-:-,---;-;---:--

- -r..---: - -. -·--- -'---L.:::i-+.J .. '"'-' :!.'!i-1-4-.:J.-..!..1---l-.::-.'IJ~ .. ,L;-:-+-..:;;_-1-- ---·,--,----y . : ! . =:. !. -;-

1 ----------r-· 
- --- ·-r-

'U") . • . • l I ; ·-r: j : I .. 

~ ' . 
1 

. . I -J~".J::-1!-l-h-!-TJ-'r' 'f. ,,,·++'-i· 'r--f-i-t-:-+-T---+-!--t--'--i -- -· . . .. ---- - - .. ..+--. ·o---t-r---°1·--•-· ;..- ,._, ~;.J :( · . I . ' ! . ' . ---4-
i -..:-- _,-_;__;_: _ _;1--'-:-f-· ._~r-~..._.J--· ;::~;.+.;;.:;; '~r1----µ-1---'f-l--~l-'-t-f-_-lf-. _.Ir- • ~ · -~:- --___ ~ · ~-r---; --J=- · 

i . "- ; : ' ...• ; ... ', .~ : l _: ' ----~ 1 '-~:----· .: --·,---~----4--t-·---~--~----r--T--1-~-h-- .- .. I • ... ~ .··· . ~ I : . I . --+-
~---- ~ i ! 'r-~ -r-~- ~ ; -"~ .. : ; -, ~'.,. ·, :~-~ --_r-_1r-'_~ ... _:! -Tl :_.-==-r-~! __ -~~;- -'. -·fr_ 

j I ! I · ; . ! .'. •. ! ~ ~·o,-- :3! _ 
r-·;··· :·~-,--~---:--·;·-~~ .. ~ .. ~~ .::~L . I I : 

----·------'---...!..----+!-;.;-!-.~f-i-1...,:f-+-+, .. -'+.:.._~•:-ii~'"'fr':'-'1"~: '+-· r : : " . I ·--·--1.- ' . 

----- - - _·_··_.;,.·· _-_- ....;.··_-_·-......::_-_ .... .; '--'--.l---l--'-4--....l.......L.-l..j' -+~s:·~·_.i.C ...... -.Ji:,;\i;+·...:.- .,- :ti-"-;-·~-~_-_ -~~~L=i-+-. 
' ·i __ ,._,1 __ .__.__..._..__1....i..:.J_;--1L...;.~o;._a'-:..·_._a.l~:i-"'"-'~'~.u -1 T ' i----. ..: --~---l . ....i.... -- :·-:--, -·7_ -·--l . ft .. ,.... \) I I . I I I I 

--__ _:.. __ ...!.__;,_..:._..;.__.,.....!--l--r-1H-4-+-+~-+...,"'1;-·r-· !i~i::!-'·4.:~::-;--r-t-t-...;...;--;---r---:-- · .. : .• ---~-+·- -
... -- t· -+-·~ ·-~;. -~-~-:-+-!- I : :.; . ~ j~ ·~ , _ _,,1__.--'-'>--·i-· ---;··--.: ... t-· 

--·-·-.. ---~---. , , ; - . . . . J J~'·~>----1--'·~· . ..:.+44::.··.,;;'--+·..,',..-',.._,. ' , -~- _. __ -r ·-i-'--:-'--"-·'--,--- ·- I - ..... I -;·-·. . I _I_ 
___ .L__.l_ _ _j_ _ _;_ __ _;_....:......+....1,---4-'--l1--l1f-J~_L-+--+-+-+..;::f::..:f,...,~1~!.-t-:t-t-+-1--t-:;-- ' i I 

' I i _I" .l . . + I ---+-. ' - >- . ' ,-1 I -- . . =i:.:::- --:- ::.i_ . ____ :_:·:··:-··· :-- ~- -l:-·: _I. • i. ! r ... : \ -1.-l.-l---''---. ------. ' ~ + 
. ·--- Tl .. ·_· __ 1_ ··1 ~-' -· I ·--- ... i ·--... ,---t;--~-... ····-·---·-\-~-· I 1·-1 I I 

-----:---~---,------.-_-l-....:...~+-l-,~--.;:11-·-.,f.. -1--+-~+-;.....ir~,~.- 1 I 1 I 1 
'. ' . I '--'--1 ' I -j·-i--j·. . .. - . ;·· ·-t_ .. 

___ ·'---~-·------~- ____ -~---~-"-"--'--''--'--'--.._..__:.....;....--.._:_-I_~ ~iii_-_'_··....__·_-_; _ --·- -· 4 --·-·-. __,___ 

.................. (· 

......... , •• 1••"tt"1"'"' .,, ...... , 



. .. . .... .. .... ~.,~--- -· 
74 -

-------- -

r+-

:-

···---~ 

~ 1 -;-t- i ! :~~T;:~:f.l~'.t:-;~":t;~'.".";'t:-t..,;.··:r··~··-:.:'-Hr-.. t-:-·,;+··::'-·-H--+--+--~-+-+..+-..---· -- -- -'--
1 i : i . .:: ·.:: .. · -:·.:.· . __ .· -· :-. ·~1~~~ ~-:. ... i 
; ··::--AJ;;~,-.-... -:-1--y--;;; ,.1,11 ... ':""""'_',::-i-· ... r=.~-r--nm-~~**"*-irJ·-'-r' ',:;';...:J: ·~.::4· .:.:·+- . . . . . . .i- - ~-~ - ' I I I .. I·~ .,., . A v l!' :} :.:d p JI. . ;:;; c::· .· +-,+:.--·:+··'""· +.....;.......+- I -·i - - : ,-1--
i--_L~L.~. ___ ..__ : ·l · ~~: ~'-=: -. :.:_;,1 '::1:~-~"l."".~'-1:~=-·++-+-+-+-+-+-~l?.....,_;,-=_~~--. .;:.i;."o·-_+-1---.,--+-.__->-·-~··---
' ' ! , i 1 .---y-r ·--,"~-''~'~"~<.ii!"- .. 
L. ... _:_~j_~ ·--+--~ ~ · !. ·:.~:-:~:~;: ~··~~ ... ~ ~·.h::~1·· ·:~~ .. I · ~·1--.+i_..:-l 
' I I I ' - .. .. -+-i ;.- - -··1-: ... , .. _ .. ·.-- ..... · 1_!.··.·-

!-.- --r-1 ·. -'-·.·. - . -·"· ···-t-i _Ll_ ,_·. - '1 _· ~·. . .. ·,·. :'.· =~' ~r : .· ! ".' >~ :.: r--:....i ._..__ :·;:::d:.. ·h:;.:~~::i_.f I :. . . I 'l -- . -+~4~.;;:!,,.:..:iHPl#,hµ..j: .. _I __ "'~--;.- ' : I I , · · ' 1 , ·1 .,. ·r -· --- ···--·--· ··-- - · 1-··-.-:--
I --l- : ---l..---r ~-i . I I _:.~~ . ' :. I <~; ' i I ,. .. ..,..-'.. --- . _....; ... --:---;- -
r _c-:-····---··-. - ··\ ··•·_c--11-, I I i.· '·- ·--- _;. ~· .. ., -f-·• ·1- '--1 · . ! . : i· • 
:..... -- ----------- ·----' ~· _.__.__._......L . .....L--J:.....JL-L-l-L..;.-...L.L...L .. - .. .,;_--• - _...!_.~ - _;, ___ , --



- 75 -

Afff:X 'JI i L 

DRAFT MODELS OF BLANKS ANO arn<LETS FOR STORE MANAGEMENT 
ANO REPAIR ~AINTENANCE CALIBRATION RECORD KEEPING. 

1. Material Receipt Sheet 
2. Material Expenditure Sheet 
J. Material Recording Card 
4. Acknowledgnent of Receipt 

5. Job Register 
6. Deli very Note 
1. Job Ticket and Job Sheet 

(Inter-department Order) 
B. Material Order Form 
9. Repair and Maintenance Registr3tion 

10. Calculation form & Recalculation 
11. Certificate of Calibration 
12. Shipping Order 
lJ. ~tract for Maintenance and Repair 
14. Overhaul lkldertaking Contract 

16. InstrlJllent Registration Card 
17. Oatasheet A (Optional) 
18. Oatasheet B (Optional) 
19. Instrunent (Machine) Investment ORDER Form For Year ... (Optional) 

10. Import Material Order (Optional) 
21. Import Order (Optional) 
22. Reporting Sheet (Optional) 
23. Reporting Sheet (Optional) 
24. Filling out Instruction (Optional) 
25. Certificate of Quality Reception (Optional) 
26. Instrument Registration Card (Optional) 

27. National Instrument Registry (Optional) 
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E XPL ANA TI ON 

1. Models of necessary administrative blanks and booklets 
required-for store management 

for ruming the store a "Materia!. Recording Card" (3) is very 

i~rtant. This indicates the data of c005ll1'1tion and stock 
canplement resulting in a daily material balance. 

The "Material Expenditure Sheet" (2) senes for taking out the 

necessary part fran the store. htlen c~letion of the stock is 
necessary a "Material Order form" (8) is to be forwarded to the 

purchasing agent, who buys the required parts according to (8). 

After having received the required part the storekeeper should 
indicate them on the "Material Receipt Sheet" (1) and in the 

"Material Recording Card" (3). 

2. Models of necessary administrative blanks and booklets 

for repair/maintenance management 

Thf:.r&J>air/maintenance activity of ~C can be distirguished with 
respect to the custaner: 

2.1 any other enterprises, except CENTER III, 

2.2 CENTER III itself and its institutes. 

2.1 The custaner hands over his instrument(s) to be repaired 
against and "Acknowledgement of Receipt" (4). 

After completion of the repair, a "Job Completion Report" (1 S) 

is sent to the customer. Returning the instrunent(s) to the 
customer is possible in two different ways: 



• 
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- The customer takes it (them) by his own vehicle. A "Delivery 
Note/Delivery Certificate" (6) is attached to the 

instrunent(s) and verified by the customer at ~c·s settlement. 
The copy No. 1 with the headline "Delivery Order" is given to 

the custr.mer as way-bill. 

- ~C's own mobile section is used for instrunent trans­
portation on request of the customer against payment or free 
of d13rge. In this case the Service Department sends 
"Shipping Order" (12) to the mobile section of ~C. The 

"Delivery Note/Delivery Certificate" acts as way-bill in 

this case too, and will be verified in the same way. 

In both cases, described above, the detennined copy of 
"Delivery Certificate" gets to the Financial Department. It is 

possible and practical to enter into "Contract for Maintenance 

and Repair" (lJ) referring to a pre-detennined instrunent park, 

for a limited period with the possibility of prolongation. 

As far as either individual repairs/maintenances or inclusive 
rate repairs are concerned, a rentability decision should 
precede the beginning of work, that is whether the repair-cost 

exceeds a customer-detennined limit or that reasonable by ~C·s 
opinion based on precise fault-finding process. If the customer 

accepts the high repair cost an"Overhaul Undertaking Contract" 
(14) is to be made. 

2.2 The procedure can be the same as that under 2.1 Certain 
simplification can be done by introducing "Inter-department 
Order" (7), which may substitute the "Shipping Order". 

As far as the transportation is concerned, both versions 
(see 2.1) are available. The role and form of (6) and (12) are 
the same as that in 2.1. 
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In both cases the instrunents received for repair/maintenance 
will be registered in the "Job Register" giving job number 
to the said instrunents. This identification nunt>er will 
accCJ11Jany the instrunent during the whole procedure of 

repair/maintenance, that is it will be indicated on (2), (4), 
(6) and (7). 

On determining these job runbers distinction is to be made 
whether the repair/maintenance comes under guaranty 
conditions or not. 

It is very reasonable and useful to fill in a "Repair/Maintenance 

Registration" (9) form when repairing instruments of CENTRE Ill's 

property. Each of the repair/maintenance events of the said 

instrunents will be recorded on this form, from installation 
to sorting out, including recalibrations. In this case too, 
a previous rentability consideration should be made on the 
repair/maintenance work to be carried out. MRC should be 
entitled to give suggestion for sorting out equipment. After 

CCJ11Jletion of repair/ maintenance "Calculation Form" (IO) is sent 

to the Financial Department, which indicates the material 

consumption and working time-demand. 
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1. ;J;;n ..... , si~ of c~::cHJn:ic 0!'."'.'12niza1:i!l'l: .......... . 

"J. S~:- .nn.: 

3. IN 

~- Oeliver~r: 

5. IJo. nf clelive!:'y note: 

~- Way of deliv~ry 

7. Pretender: 
R. Financial voucher of purchase: 

9. Orde!:' no. : 
10. Seat of dP.liverer: 

11. ~-9:1 of stock: 
12. Material (consur.l2ble supply) to IJe taken in 

13. SP.ttling (purchasing) 

14. Ne-~ stock (after chan~e) 

15. Iter:1 serial no. 

lfi. no., sion 

17. dP.nminatinn, size, 

18. unit of quantity 

19. quantity 

20. unit price 

21. Vt!ltm 

22. Ma!<cr 

23. Stock t2kinf! in 
..,. L" • Stock register nn. 

25. Accountat 

26. Sup~rvisor 

27. Quality inspector 

2'l. Oate 

29. Siflnat•Jrf! 

riuali ty 
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1. Name, sign of economical oraanizat1nn: 

2. Ser. no.: 

3. OUT 
4. Denomination of costs bearing (product, task, etc.): 

5. Oenor.iination of working place (Lost centre, derartMent, 

pretender, etc.): 

6. Sign of Stock: 

7. No.: 

3. No.: 

9. Form of l?'l<ltion 

10. The ordered material (consunable supply): 

11. The taken out material (consuraable supply): 

12. no. ,sign 

13. denomination, size, quality 

14. quantity unit 

15. quantity 

16. quantity 

17. settlinn or avPra~e price 

lfl. value 

19. New stock (after channe) 

20. ltP.fll serial no.: 

21. Maker 

22. Assigned hy 

23. Issued hy 

24. Taken over by 

25. Stock register no. 

26. ftr,countant 

27. lnspP.ctor 

28. nate 

29. Sinmiture 
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l . Register no. : 
2. Chief account-book no.: 

3. ?age no.: 

4. Denor.iination: 

5. Size: 
6. Ouali ty: 
7. PlacirllJ in stock: 
8. Industrial Product Register no.: 

9. Highest/Lowest stock 

10. Quantity unit: 
11. Unit (settling) price: 

12. Sign of stock: 

13. Voucher no. 

14. Form of motion 

15. From/to where 

16. Receipt 

17. Issue 

18. Stock 

19. Item no. 

20. Oate 

21. Brought-over 

22. Carry-over 
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1. AcknCNled!JIIP.nt of receipt about instrUr:lent recP.ivP.d for renair 

2. Name of sender institution: 

Address of: 

3. After repair to inform: 

4. Name : 

5. Phor.e: 

6. Data of instrument: 

7. Denomination: 

B. Register no. : 

9. Product: 

10. Product no. : 

11. Value: 

12. Accessories: 

13 ..... / .... /19 ... 
14. Stock-keeper taking over 

• 
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© Atveteli elismerv9ny 
javitcisra GtveH muszen61 

BekUld6 intezmeny neve: 
(£) dme: 

Muszer adatai: 

Megnevezese: 

Nyt. 11.: 

Gym.: 

Javftm elkeuu!te ut6n ertflltend6: Gyn.: 10 

nev: 
&teke: I 

t.lefonnam: (!) 

Tartozekok: Qi) 

@ Budapest, 19 ________ ho ___ -n. 

MTA rtsz w ...... ,. 

@ (otvev6 ralrtoros) 

• 
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L DELIVERY NOTE 
2. Deliverer (narae, postal code, telex no., post office box, 

no. and denaninaton of bank account): 
3. Buyer (name, postal code, 2ddress, denomination and no. of 

bank account): 
4. Delivered fra:t \'iOrks (stock) ...... . 

5. Serial no.: 

6. ttr.iber, date, person in charge of order: 

7. Denomination of addressee (name, postal code): 

8. Route nt.riler: 

9. Serial no.: 
10. Article no., Industrial Product Register no. 

Standard denomination, code, quality, and other characteristic sign of ~ood~ 

11. Quantity unit 

12. Quantity 

n. I.hit price 

14. Value 

15. OatP 
16. Signature 
17. Taking over notifications: 

18. Acknowledgnent of taking over (Stamp) 
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1. JOB TICKET Arm JOB SHHT 

2 ...... ./ .... ./19 ... . 

3. Serial no.: 
4. Please to car~y out the follOl~ing joh for dert: 

5. Brief description of ~10r'.<: 

f... Expectable cost material 
ctan hour 

7. Work no.: 

6. Expectable end date of joh 
.. ./ .. ./19 ... 

9. Job is done by: 
10. earring out of joh is pemitted ily 

.. ./ .. ./19 ... 

11. l~ar:er a~ techn.rlpot. 

12. Date 

13. Leader of dept. 

14. Date 

15. Job done by 

16. Time 

17. Material consur1ed 

18. sort 
19. quantity 
20. Cor:lflletion and takin~ ovl?r of tl1P. joh is vcnf:i.ec1 hy 

.. ./ .. ./19 .. 

f nri~nrtn 

21. Takinn over of job is verified hy 
. . .! . .. /19 .. 

l8ar1P.r of ncrt. 

22. r:ost of joh shoulrl 11P- char~ed to h1irdP.n oi ....... . 
.. ./ ... /J'l .. 

73. l-fm1~ mnute 

• 
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1. CQr.lJany 
2. Materi~l order-form 
J. Date of filiing out: ... / .. ./19 .. 

4. Received by purchasing dept. 

5. Requiring dept., workshop 

6. Remark 
7. Production (labour) nunber: 

8. Product (labour) 

9. Dencrnination 
10. D13wing nu'ltler: 

11. 5afl1)le nunber: 
12. Required delivery time-limit: ... / ... /19 .. 

lJ. The required material's 

14. Note of 

15. Item number 
16. Drawing and drawing or industrial product register nu~ber 

17. number 
18. quantity 

19. unit 
20. standard denomination and quality 

21. size 
22. material registry 

2J. purchasing dept. 

24. 

25. Enclosed: 

26. Supervised, perraitted by 

27. material management 

28. Seen by 

29. overhead supervisor 

30. material registry 

31. purchasing dept. 

32. signature of orderer 
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Repair and Maintenance Registration 
Reconmended form of the "Repar/Maintenance Regisu-ation " sheet. 

Instrument name: 

Manufacturer: 

Type number: I Senal number: 

Space for the job number and fault 
S)-q:>tom. 

Owner: (address,phon number, tx number) 

t------------.- -~-----------. 

Supplier: 
(Oontract number) 

Date of delivery: 

Inventory code number: 

Space for description of the repair and 
maintenance process and other conments. 
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I. 

1. CALCll.ATION FORM 
2. Labour llUilber: 

J. 1. Nar.ie of customer: 
Address of custorrier: 

4. 

5. 
6. 

7. 
8. 

2. Subject of order: 

3. Date of order: 
5. lh:fertaking Str.I: 

Calculating items 
7. Direct material costs 

9. 8. Costs of emission work 
10. 9 _ Turnover tax 

4. Nunber of order: 
6. End time of delivery: 

11. 10. Central material managing costs, .... S 
12. 11. Total of materiallike costs (7-10) 

13. 12. Direct wages 
14. 13. Tax on the wage fund .... % of wages 
15. 14. COf!mission wages (other personal costs) 
16. 15. Olarge for instrunent use, .... Ft/hour 

17. 16. Other direct costs 

18. 17. ~sical fees 
19. 18. Delivery of collaborator works 
20. 19. Sun of direct costs 
21. 20. Dept. overhead costs 
22. 21. Operating costs without materials 
23. 22. Central ~anagement expense 
24. 23. Prime cost without material 

25. 24. Cover: .......... % 
Profit ........ % 

26. 25. Calculated net price without material costs (23+24) 

27. 26. Total calculated net price (25+11) 

28. 27. Services of fixed prices 

29. 28. Iq>ort fee Ft ...... % 

JO. 29. Gross value of delivery 

31. Oa te: ... I .. ./ 19 .. 

32. Invoices 
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I/2 

33. No. 

34. Date 

35. Amount 

36. Maintenance related to period: 

37. Proportional undertaking Sllll: 

38. Direct material costs: 

39. yurnover tax: 

4D. Sun total: 
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II. 

l. RECALCll.A TION 
2. Labourru:iber: 

3. Date 
4. Man hour 

5. Material 

6. emission work 
7. Turnover tax 

8. Central managing costs 

9. Wages 
10. Public ckJes 
11. Carmission wages 
12. Charge for instru:rient use 

n. ~sical fees 
14. Other direct costs 
15. Delivery of collaborator works costs 

16. Total 
17. Tctall 

18. Turnover tax 
19. Code number: 
20. Rate of tax 
21. Value of material: 

22. Basis of assessment 

23. Tax 
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MT A Mu1zttii~i k Mer;.,.techniltai Szolpla1a 

F6- (onill61 nezlily Munltuz.im: {[) 

(f) KALKULACl()S LAP 

-

Q)I I. M~nddc'l nf'n:: 

dmr: 

® 2. Mrgttadel& lirgya: 

Cf) 3. Mqraidel& kehr: 

CG> s. VillalUi Ollaq: 

© KalkuUri6a tftehk 

"' 
7. Kineden aayapolueg 

8. mrmunb kOI~ 

9. Forulmi ad6 

I 10. KO&p. an~~- kti. •tra 

11. AnJ8Ciellq6 klu. Olluffn (7-109 i 
' 12. Kineden munbbtt ... Ora. a: ..... Ft en 
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13. 
14. 

IS. 
16. 

17. 

18. 

19 • 
20. 
21. 

22. 
23. 

24. 

25. 
26. 
%1. 

28. 
29. 

MunbW"'k k.Ozlerhf'i. a Wr ... •: ... 
Mqbla.i dij (qyfb 1Umlyi k:lll.) 

M~lati dlj ....... Ft/6. 
EcJ~b kO&veden klt1. 

Zenri jogdlj 

Tiniiumi nolpltali! 
Kineden klu. o.u.en 

F6oat.i1Yi 61L klu. 
An~-.,mentt:t u6khrtt onkol..C~ 

KO&ponci ipqalhi kollK1: 

Anyaimrnta onkolue1: 

Ff'df'Ut: 
.....• ,. 
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Anyaimrntr• kalk. nnt6 6r (23+2.at 
Teljn blkulih nnto ir (25+11) 

Fix u.,. nol«'ltaU.ok: 
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CERTIFICATE OF CALIBRATION 
(Draft) 

Owner: 

Job number: 

A. Equipment to be calibrated 

Name: 

Type: 

Serial No.: 

Accuracy rate: 

Manufacturer: 

B. Calibrating equipment 

1. Name : 

Accuracy rate: 

Date of verification: 

2. 

3. 

4. 

S. 

Date: 

(11) 

The calibration ha~. bee., carried out at ... 0c ~hrit t~erature and 

... i relative humidity. 
We certificate the equipment meets/does not meet the requirements of 

factory specif 1cat1on. 
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Detailed protocol: 

STAMP 

technician llead of section 
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1. SHIPPING or.orn-rnm-1 
2. Regist~r m. : 

3. Denor.iin<.itior.: 

4. Nane and adrlress of recipient: 

5. Person in charge : 

6. Shipping add!"ess: 

7. RequestP.d flate nf shippinf!: 

8. Pe~illl1 of hiring: 

9. Hiring price: 

10. R~rk: 

11. Date : .. ./ .. ./19 .. 

12. Filled out by ........................ . 
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co Sullft68i igenyl61ap x~ 002951 -. I 
I 
I =-----.!-..------, o--6tdme: 

® I 

Bacla ..... 1t-@ _________ ·-------------------' 
·~~~~--------~~----~-

u:.-liD •:llUsuz~ 
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Executing department: 

labour nll!lher: 

COtHRACT FOf. MAINTENANCE ANO REPAIR 

()1 the one part of 

(hereinafter called Custaner) 

on the other part of 

(hereinafter called Contractor) 

enter into a contract for fulfilment of the following services: 

-

1. The Contra~~~r is charged by thP. Customer with doing maintenance, 
repairing work - incidentally expert advice activity - with regard 

to equipment of type and product number specified below: 



• 
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2. The Contractor undertakes the fulfilment ~f services of subject 
and specification defined in preceding point under the following 

conditions 

2.1 Periodical maintenance and repairing work on site will be 

performed maxi111.111 on ...•.•..• occasion pro year. The Customer 
~n demand repair instead of periodical maintenance. But the 

repairing job perfol.'llled within the fr~ of this contract camot _ 
exceed the man-hour expenditure needed to maintenance job. The 

contract is not applicable for "'8jor repairing job or job of 

overhaul character. 

2.2 The representative of Contractor presents himself by designate 
representative of Custaner before begiming of the job, as well as, 
at finishing of that to discuss the technical 

0

and handling 
problems rel2ted to equipnent. 

2.3 According to wiSi of Customer the representative of Contractor 
giv~ professional ~dvice to the designate person in comection 

with handling of equipnent. 

2.4 The Contractor divides the ti111e of periodical jobs on site in equal 
proportions in the year and about this give3 preliminary 

announcement required by Customer. 

2.5 The right of fulfilment in advance or partly is reserved by the 
Contractor. 

3. This contract, as undertaking defined in point 1 fer fulfilment of 
services, is valid 

from ••. / ... /19 .. 

to 31/ 12/19 .. 

The contract becomes automatically longer for every calendar year, 
if no other arrangement is made by the parties with three monthes 
before the enc of the year in registered letter. 
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4. It is fixed by the contractual parties that the cur.tervalue of the 
services is flat rate hel .nging to forr.i of uncontrolled prices. 

The contractual pa1·ties define the undertaking fee in amount of 

Ft, that is Ft 

the Custoner is bound to remit this amount to bank account no. 
of Contractor Oil basis of bill presented by the Contractor within e days 
following the presentation of bill. 

4.1 The Cortractor cflarges separated the value of materials 
(material + camaission work + turnover tax) consuned for 
maintenance or repair of equipnent. 

4. 2 ··ne Contractor has authority to ;:>resent partial bill in case of 
part performance. 

5. The Costuner is bound to make available - as intermediate cooperating 
services - the technical conditions (equipment, testing data of device, 
technical docLments) for the Contractor to fulfill the services 
defined in point 1 of this contract and the workplace without hitch, 
as well as such data, the necessity of which cannot arise at 

·conclusion of the contract, but the knowledge of those are necessary 
to obtaining of the undertaken result. 

6. It is laid down by contracUal parties if the Customer does not meet it 
cooperating engagements fixed in previous point, or meets those tardily 
or only in part respectively, so this can be acca.npanied with the 
l#lilateral modification of time appointed for fulfilment (partial 
fulfilment) or with termination of contract respectively. 

7. Expenses arising by carrying out of services (workplace without hitch, 
providing a room, the ~perating of equipment, materials, other devices, 
etc.) charge the Customer. 



" 
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B. The Contractor is responsible for damaging or destruction of devices 
taking over in favour of fulfilment of services only in that cases, 
if the dalage is attributable to him. 

9. The cmpletion of services should be verified by signature and stamp 
of cmpetent person authorized by the O •stomer. 

10. The exclusive jurisdiction of Court ..•.••.• is bound by contractual 
parties to be a judge of litigation originated from present contract. 

11. Authorized persons are - in connection of contract - to do acbinistration, 
to make a statenent or to verify: 

On behalf or Customer: 

Hane : 

Address: 

Phone: 

On behalf of Contractor: 

Name: 

Address: 

Phone: 

12. Regulations of .................................................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
are guiding principle in questions net regulated in present contract 
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This contract conies into force subse(Jaently the signature of CustOP1er 
and after having to send back 2 copies of contract for the Contractor. 

The contract has made in J copies . 

. . ./ .. ./19 .. 

Custaner Contractor 
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Executing depar~t: 

Labour number: 

OVERHAll. UMlERTAKING CONTRACT 

(hereinafter called Customer) 

on the other part of 

(hereinafter called Contractor) 

have entered into a contract, as follows: 

1. In accordance with order of number ......................... dated on 
... / ... /19 .. of the Customer the Contractor undeL ~~es the carrying 
out the overhaul jobs of device(s) of type and product nlJTlber specified 

below: 

, 
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The value of materi.a:!.s used for overhaul work will be accounted over 

this amount. 

The Custaner is bound to renit the amount of invoice made out on 

basis of fulfilment verified by the Customer to bank account no. 
of Contractor within 8 d~ys subsequently rendering 

of accounts. 

B. Regulations of ................................................................... 
are guiding principle in questions not regulated in present contract. 

9. The Contractor changes separated the value of materials (material + 

ca1111ission work+ turnover tax) consumed for overhaul. 

This contract comes into force subsequently the signature of Custaner 
and after having to send back 2 copies of contract for the Contractor. 

The contract has made in J copies . 

. . . . . I . ... /19 ..... 

Customer Contractor • 



• 
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I. No. and date of receipt note: 
2. Oenonrination: 
3. Accessories: 
4. Product: 
5. Product no. : 

6. Register m. : 

7. Value: 
8. (lrarterly hiring charge: 
9. Serial no. 

10. Ref. no. of hiring 
11. Borrowing institution 
12. Delivered 

13. Time fixed 
14. Prolongation 

15.Ref.no. of Prolorl!.Jation 
16.Ref.no. of Prol()fl!:Jation 
17.Ref.no. of Prolonqation 
18.Ref.no. of PrQlonoatinn 
19.Ref.no. of ProlOllRation 
20. Returned 
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1. Accessor-ies contirued: 

2. Date and ru:ibP.r of letter 
J. Oroering institution 

4. Addrec;s of institution 
5. NaPle of r.12nager 

6. Oate 
7. No. of hiring 
8. ReMark 
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A. 

0. INSTP.IJ£NTS At() ~ASlllING TECtf~IOl£ SE~VICE 

OF THE HUl'6ARIAN ACAOOfY OF SCIHICES 

1. The data co'ilection was ordered by General Secretary of 
Hungarian Academy of Sciences under no. 21 002/1976. 

2. NJTIFICATIOO 
about inland putting into circulation of instI'tllleflts, auxiliary 

equipnent ·and accessories of high value 
Year ......... , Quarter ..... . 

3. DATA Sl.PPLIERS: Hane and forei{Jl trade ~anies dealing l-fith 
inland putting into circulation of instn.nents, auxiliary 
equipment and accessories of high value, as well as, other 
state enterprises and .co-ops having i.uthority 4!a keep on such 

activities. 
4. INSTRIJENTS TO BE REPORTED are all those the u.1i t price of 

Hhich exceeds the valUE of USO 2. 000. -and their putting into 
circulation has taken place in the period of inquiry. 

5. REPORTING SHEET NO.I. 
6. DATA SUPPLIER•S 
7. denomination 
8. address 
9. ~upervisory authority 

10. code number 
11. t-1ode of forwardinn of notification 
12. Nlr.lber of copies 
13. Address of data collector 

14. Jerm of receipt 
15. REPORTING SHEET NO .1. 

16. 1 copy 
17. REPORTING SHEET N0.2. 
1A . 1 copy per she2t 
19. INSTP.lMNTS ANO t-EASURING TEC:HNIOUE SERVICE OF THE HUHGARIAN AC:AOEMY 

OF SCIENr:ES 
20. 15th of nonth followin~ period of inquiry 
21 .... pc(s) Reporting Sheet Uo.2 belong(s) tn renort 
22. ThP. data sunplyinn is olJlinatory. Renort1ng of incor~~ct data, 

refusal of data supplying anrl rlelayed data surplyinn is punishahle 

or there i~ cOfYWl'litted a summary offence resnedtiv~ly. 
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2J. Oate: ... / ... /19 .. 

24. Please to leave bkaR< 

25. L.S. 
26. Leader of data supplyifl!l institution, phone n~r 

27. name of responsible for fillino in, phone nu:t>er 
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@ 1 __ ~_'3Y._:AR_1UDOMIJM>S_~_°"_es_GJ M8ESTEOfHIKAJ_AJ.J_A_IA_MADEMIA ___ .. l 
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A-1 

l. Reporting sheet no.2./ ...... sheet 
2. Please to fill out wi~, typewrite~ or printed lette~ 

J. Period of inquiry 
Year ...... , Quarter: 

4. Data supplier's 

code rUllber: 

5. ()ily data for instr1.nent above unit price of ft 100.000.-

should be reported! 

6. Data of INSTRLJENT 

7. Oenor:lination 

8. Type rllJ'lber 

9. factory 

10. Country of origin 

11. Data of buyer 

12. Name 

13. Address 

14. 

15. Date of sale . . ./ .. ./19 .. 

16. Quantity saled pc(s) 

17. Unit price Thousand Ft/pc 

18. Account no. 

19. Please to leave blank 
20. Sipnature of filling in person 



• 
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(!) I II. ~1. jelentolop/ . . . . . . lop] 

~1~ ____ '_0~-~-os-~l_: ________ I 
_ 19 ......... e. ...... negyedev • 

-K'izcS#Olog 
100000,- Ft 

Az. odo:uolgoltoto 

sromjCle: I ' ' ' I 

egysig~t tneghal.ldO lllUszer forgalmozoso jelensendOI 

© . A MOszER odatoi Ketjiilr iiresen hagyni @ 

1. New © 
2. TipugzolnCI <!) I• I I 
l. G,Ortcirig ® I 

•• Szor~zosi@ 
orszog 

® A VEVO odotoi 

~- Ne we (fj) ( 
I ' 

6. Ome @ 

® A FORGALMAZAS ado1oi 

,-
7. lu erleliesites dotumo 19 ........................ ho .. . ...... nop 

I. t"tte~sitett menn~g D db , 

D 
I I I I 

p,11 

I I I I I I I 

I I I I I I I 

I ' I I I I I 

------- --
9. A muszer egysegoro [CJ eier Ft•db I I I. I I 

10. Szomlosrom I. 
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1. INSTRU.£NT (MACHINE) IHVESTMENT OROEP.-FORM FOR YEAR •.... 

2. Ordering bran:h: 
3. Type of investment: 
4. Keeping on level: 
5. developing: 
6. Denomination of instrul'ICnt and its accessories 

7. piece 
8. Type 

9. Price in original currency 
10. ttr.lber of erclosures: 

11. Total: 
12. Name of manufacturing (deliverin!)) firm: 

13. l.klit price ·in Ft: 
14. Service is provided by local representation 

15. is made by CMl experts of consllner 

16. is made by other way, nar:iely: 
17. Planned utilization of ordered instrl.l'llent (~achine): 
18. Filling out of declaration for exemption frtr.1 duty: 

19. is necessary 
20. is not necessary 
21. Refllarks, special clauses by order: 

22. Order is originated by 
.. ./ .. ./19 .. 

23. By Instrument Board of ISC the planned investment 

24. is suggested for granting 
25. is not suggested for granting 
26. othe~ conments 
27 ... ./ .. ./19 .. 

28. Financial cover guaranteed by 
............................ 
Oeputy director for econor.1y 

29. Investment permitted by 
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(V MOSZER (GEP) BERUHAZASI IGENYLOLAP ................. EVRE 

Az fginylO szenezeti cgysq: ® 
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1. . ............. Order 
2. We order the import r.iaterials listed below by you for delivery in 

year ............... . 

3. Custaner: 
4. Person in charge: 
5. Order no.: 

6. Account no. of .... Bank: 

7. Phone: 
8. Serial nulllber 

9. t-taterial 
10. denomination, size, specification 
11. Manufacturing ca:ipany 

12. quantity 
13. Notification of Institute 
14. Credit limit Ft ....... provided for order above 

15. Oate ..• / ... /19 .. 
16. LS. 

17. Leader of institution 
18. Leader for econOl'ly 

• 
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I. 0011£R-FCB4 
for CCJr.1JCJOeflt parts and r.saterials oriQinated fro.1 ir'1po::-t repc:i r!?d 

2. Na"P- of ordering departr.lent .................... . 

J. Oenoiaination of instruiaent to be ~ired ...... . 
4. ~facturing works ................... Type ..... . 
5 . Owner of inst~t ..............•.............. 

6. Purpose of consu!ling: repair mder ~arantee 

- service - own overhead - r.weasuI'er.alts 

- other repair 
7. Indicating the labour rallber ......•............ 

A. List of accessories, r.1aterials to be ordered: 

9. !14anufacturing works(Oe!ivering firm) 
10. Accurate denclnination, type (specification, maybe catalo!J.1e nur.iber) 

11. Ordered quantities 
12. If the order is needed for stock, brief justific::itim nf this: 

IJ. Oate: .. ./ .. ./19 .. 

14. Storage register no. 
15. Staci< quantity 
16. Leader of dept. 

17. Stock-keeirer 



• 
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<[) IGtNYLtSI LAP 

import eredetu olkatres1~e es anrogokro 

© 1. Az. igenylO osztaly neve ... : ...... ·..... . .... · .......... ~· .....•...................... 

ti) 2. A jovitondo muszer megnevezese - .•••... -...... - ..•.. , .. 

@ 3. GyartomU.e .. __ ....•... :-. .. ·. __ . ___ ..... __ . tipuso ... -·- .. -· .......... - ....... - - ........ - . - .. 

(0 4. A muszer tulojdonoso. _ .. · ..... ·. . . . . . . . • - . -- .. - ............... - ................... . 

t'-> 5.A felhosznalOs celja: goroncialis jovitos - szerviz -- sojat rezsi - meresek - egyeb jovitos. 

(A megfelelo szaveg olohuzondo.) 

(i) 6. Munlcoszom ~tii~tetese . . . . . . . . . . -- . , ....... -....... : ...•..........•.. - .... . 

Cl> 7. A beszerzo (megrendelendO) tortoielcol onyogolc felsoroloso: 

ct) Gy6rt0m\ive 
{SzollitOc:ege) 

(@) Pontos megnevezese. tipuso 
(specifilcOcio. esetleg dlckszamo) 

® Az igenrelt 
mennyisegelc 

\ . 
1 

. I 1 
I __ .._ _______________ .. --·- ---···---- - ···--. 

@ 8. Amennyiben a megrendeles keuletre szukseges. annak rovid indokoloso: ...•................ 

........... · .... · ............ ·········'"···•·"· ............. , .................... . 
Budapest, J98 .............. · · · · · · · · · · · · · · · · 

Raktori nyilvt. sz6ma . -· .............. . 

Keszletmenn·fisege ........•. ~· •.• - - . 

•.A.070t MJA ICESZ W11erotll6 



- 126 -

I. 

B-1 

l. Reportin9 sheet no.2./ .... sheet 
2. Please fill out with typ~riter or ~rinted letter! 

3. Period of inquiry 
Year: Half-year: 

4. Oata supplier's full 
code ru:iber: 

5. Only data for instru:ient above gross value of Ft 100.000.-

should be reported! 
6. Oata of INSTRl.KJU 
7. Oenclilination .· 

8. Type runber 

9. Product no. 

10. Name of factory 
11. Country of origin 
12. Oata of INSTRLJ£NT according to register of fixed assets 

13. tllnber of industrial product register 

14. Inventory no. 
15. On what kind of stock change does the notification of instrunent 

take place? (The appropriate word to be underlined!)PURCHASE-TAKING OVER-
16. Only in case of TAKltli OVER should be filled out! SORTING OUT. 

17. The new owner's 

18. name 

19. address 
20. Oate of taking ov~r: ... / ..• /19 .. 
21. Only in case of SORTitli OUT should be filled out! 

Date of sorting out: ... / ..• /19 •. 

22. Please to leave blank! 

• 



• 

.. 
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IL 

B-2 

1. Pleace to fill out with type..riter or printed letter! 

2. Olief specification of instnr.cnt! 
3. Date of purchase: ... / ... /19 .. 
4. From whora was the instruaent purchased? 

(Circle the appropriate one!) 

0 frm trading CCJ11Jany, nafllely 
....... -..................... . 
0 directly from marufacturer 
0 fra:a other enterprise, namely 

5. If the data supplier has several CCJ11Jany seats, wi~re does the 

instrunent operate? 
(Fown, street, ~r) 
............................ 

6. Gross value of instneent according to registry : ..... Thousand Ft 
Attention! lllly data for instrument above gross value of 

Ft 100.000.- should be reported! 
7. Olief specificatior: oi instrunent: 
8. Conslllling area of instrunent: 
9. Main accessories of instrur.ient: 

10. Remark: 
11. Please to left blank! 
12. Please to left blank! 
13. legible suqnature of filling out person 
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(]) I II. sz. JElENTOLAP/ __ - I 

®I .. _::_:~~-~~-=-~-=---_·eie._· _I © Al odo111olgaltoto teijes 

szcitniele= ...-L-.. -. I..-. -•• "'T"""I ....... 1 .......... l-r-1--... 1---... I 
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I® IKiaOrOfog 
1CIO CIOO.- F1 

11nttto ertnet megholadO ..uszew oc1otoi ~i 

© A"MOSZfR~ 

1. Ne.ie 

2. Tipusszci-

1 G,Ortoli 110-

... Gt0"6i6nol -

5. Sr.0...IOsi 01S11i9 

@I) A MOSZ£R 0116euk01nyih0n1anos srerinti odatoi 
~~...,..~~~~~~__,..,..,...,..,.-r'T.,..,.-r'T"PT..,_,.,..,..,.,..M""l~,.,..,..,..,..,..P"P',..,..,..,..P"'P'l,.,.. 

6. ITJdmo @) 
7. leh6ri SIG-

.. A MOSZER bejelentese 111ilren ollomanyw0lto1as 
topcsGn IOttjno'\f (A megfelel6 uo olOhUlondOI) 

ilESZERZES - ATAOAS - SELEJTEZES 

@ Csoli ATAOAS eseten IOltendo •ii 

® Al uj lulojdonos 

9. -

10. Ci!N 

'1. Al otoctas dcnumo: 19 ....•. !.ew .................. h6 ...... nap 

Cso• SELEJTEZES escten toltcndo Iii! 

@ n. I A .... pc.el dolulll(I; 19 ..................... flO ..•••• nop 

D 
fll , I I I. IO:tl 

[I I I II I I 
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l. INSTP.L.t£NTS AUO t·'EASURillG TEOflIOIJf SERViCE llF THE Htlt!GA~IAt·I 

ACADEMY OF SCIHICES 

2. The data collection ~as orderert hy General ~cretary of Hu~arian 

Academy of Sciences uncf2r no. 21 002/197~. 

J. tllTIFICA TION 

about cha~s under[IOClP. in stock of instn.J'lents of high value 

Year: Half-year: 
4. Attention! To be sent back filled out in case of negative report, too~ 

5. REPORTltli SHEET NO.l. 
6. DATA SlJ>PLIERS: organizations financed by state budget- except of 

armed bodies - state enterprises, co-ops and central offices of these. 

7. INSTRlJENTS TO BE REPORTED are all those the gross Drice of which 
exceeds the value of USO 2.000.- and their purchase or sorting out 

have taken place in the period of inquiry or \ihich have been 
transferred to other organizations in the period of inquiry, 

respectively. 
R. DATA SlJ>PLIEP.'5 
9. denanination 

10. address 
11. supervisory authority 

12. full code l'l.Jllber 
13. name of responsible for instrument 
14. Mode of fol'\ilarding of notification 

15. l'tl!lber of copies 
16. REPORTING SHEET HO .1. 1 copy 
17. REPORTING SHEET N0.2. 
10. Address of data collector 

19. Terr.15 of receipts 

1 copy/instrur.icnt 
MTA 

20. 15th of August followi~ every first half-year period of inquiry, or 
15th of February follQlofing every second half-y22r period of inquiry, 

respectively 
21. Did any change take place to be reported in connection with data 

supplying in the instrument stock? 
YES - HO 

(Please underline th~ appropria·~ one!) 

• 



• 
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(P.) 

22 .... nc(s) Reporting Sh...~t No.2. tJ.~lOO!)(s) to report 

Cl pc/instrunent) 
23. The data supplying is obligatory. Repor!ing of incorrect data, 

refusal of data supplying and delayed data supplying is punishablP. 

or there is caimitted a slJllllary offence respectively. 

24. Date: •• ./ •. ./19 .. 

25. L.S. 

26. proper signature 
27. nare of responsible for filling in, ~one ~r 

28. Please to leave blank 
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A MAGYAR TlJoouANYOS AKADlMIA 

llOszERUGYI ~S M~R~STECHNIKAI 
SZOLGALATA 

~~-) ~ odotg.,Vjt.est 
{!) o Mag~· T.rlon>Onros Altodefnio fotiaciio 

21 001/1976. u. olott rtndelte el 
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2. 

3. 
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wezhe (!) 

a-(@) 
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MTA MUsNnigri a MWst.dtnlloi 
Siolg61ota 

1052 BodlPllt. Pf. 68 

I::::\ m:nden I. U14wi '6rgJid6uolot 
e' i6'iet6 ovglllllUI 15; lli.t-e 

Minden II. N~ i61gyic16~ 
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D db. II. SIOlllU kH61l6U JELENTOLAPOT 
IOltOlmol 

M. • 

A1 odo111olg0t101cis k0tele16. VolOtlon odocoli kod6H, 01 odots1olgcilto16s iwegtogodOIO '' 
o k~sedelmes ill. hionyos odotsrol9of1otcis bintet6, illetwe nob61ys"1esi rendelkcteshe u1li61i~. 

Kell: 19 ......... t .................... hci ......... nap 

~ 
P.H. 

ce911er!S oloircis 

. 
I 

I 
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FILLING OOT INSTRUCTION 

for filling out of fonns no. 21001/1976 reporting a change taken place 
in stock of instrunents of high value. 

The notification should be performed on forms serving this purpose 
according to publication no. 1/1976 MTA of Hungarian Acadeny of Sciences. 

The filling out of forms take place on basis af. registries for fixed 
assets or other instrunent registers, as well as, operating manual of 
instrunent or information obtained fran operating experts. 

The function of head of forms (REPmHt«J SHEET No.I) serving for 
notification, naned "NOTIFICATIOO about changes undergone in stock of 
instrunents of hig-a value" is the identification of notifier. The data 
supplier should fill out 1 copy on occasion of notifying in that case 
too, if no change has taken place in stock of instrunent according to 
decree. The bifacial REPORTitlJ SHEET No.2 refers to individual instrunents, 
namely, filling out of separate REPORTit«i SHEET No.2 is necessary for each 
instrunent. 

The following explanations should be taken into consideration by filling 
out of head, named, NOTIFICATIOO (REPORTING SHEET No.I) serving 
identification of data suppliers: 

a./ The (notifying) period of inquiry occuring in address should be given 
by the current year and the half-year in question with ordinal number. 

b./ Filling out of field DATA SUPPLIER: 
Lines (1)-(2): The accurate denomination (without abbreviation) of 

data supplier and address of its central office should 
be written in. 

Line (3) Under supervisory authority of data supplier should be 
meant the ministry, which exercises the control over the 
institution, or an organization with countrywide 
competence. 



line (4) 

Line (5) 
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The full code nunbEr of data supplier is the same, 
which is used in statistical notifications. It should 

be left blank fur lack of such code runber (for 
exaqile enterprises of local councils). 
In case of filling c-Jt it shot.'Ct be written to the left 

shifted. 
That person should be meant as respoosible for 
instrunent, who can be searched by the IC with \:juestions 

in connection of information given or to be given about 

instrunents of data supplier. 
In each square of field being on forms may be written 
only one letter, between first name and family name one 

square should be left blank. 

c./ Marking a change falling under the notifying obligation takes place 

by underlining the appropriate word af YES-NO. 

d ./ The ruitler of enclosed and filled out REPCIHING St£ET No. 2 equivalent 
to rurtJer of instrunent to be reported and this runber should be 

written in the field shifted to the rigtt (01-99). 

In case of filling out of REPORTINJ SHEET tll.2 should be taken into 

consideration the following: 

a./ Please 
in title. 

write in the serial nunber of sheet on place left blank 

b./ The fields, named, "Period of inquiry" and "Data supplier•·s full 
code runber" should be tilled out on every sheet in order to 
identification. The filling out of both should be equivalent to 

filling out of rubrics of REPORTING SHEET No.l. 



- 135 -

c./ Filling out af field, named. Data of INSTRlJENTS: 

Lines (1),(2),(3),(4) and (5): The denomination: type number and 
prodUL~ nt1itler of instr-..iment can be given from operating 
manual of instrunent, from instrument itself, possible 
from instrunent register. Please to fill out these 
rubrics without abbreviation. 

line (3) The product runber can be given only in squares for 
code, as below: 

M 2 3 2 1 I 7 

d./ Filling out of field, named, Data of INSTRllENTS according to register 
of fixed assets: 

Line (6) 

Line (7) 

Nunber of industrial product register means the 
classification according to register of fixed assets. 
Please to give not more than 8 nl.lhbers, as below: 

4 7 - 2 1 - 2 

Inventory nurt:Jer of instrument is the number figuring 
in register of fixed assets of data supplier. 

e./ Marking of change in stock: 

Line (8) 

PURCHASE 

TAKING OVER: 

:Changeing stock is defined, as below: 

If the notification takes place about a ne\'1 or 
used instrument of nata supplier activated in 
the period of inquiry. 

If an instrument was sold hy nata suppl if~r for 
other institution or was transferred without 
countervalue or was Qiven as a present to forei!Jn 
partner in the period of inqujry. 



SORTING OUT : 

Lines (9)-(10): 
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If an instrunent activated previOJsly is 
qualified by data supplier unusable and is 
cancelled in stock of fixed assets (Also in 
such case, tllltlel1 the sorted out instrunent will 
be occasionally sold or taken over.) This 
procedure is not equivalent to writing-off to 

zero value by ~al depreciation! 

Data of 1iew owner should be given in case of 
TAKltlJ OVER. 

Line (11)-(12)-(13): Oates should be given correspondingly to 
registries of data supplier. 

The .,,age of REPORTltlJ SHEET t«l.2. should be filled out only in case 

of purchase. 

Line (16): 

Line (17): 

line (18): 

Gross value of instrunent according to registry 
of stock assets should be understood the value 
determined by activation! It should be given in 

thousand Ft, as below 
Thousand Ft 192: ....•.•.••.. 

Let the expert operatiry the instr~ment supply 
the technical data (e.g. sensitivity, resolution, 
meas1Jring ranges etc.) being important from 
point of view of utilization on basis of the manual 
or in lack of that according to his experiences. 

As utilization area let the expP.rt den.:minate that 
concrete measuring-ter.Jlnical area(s), where the 
instrument is used by the data supplier. 

, 



• Line (19): 

Line (20): 
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Accessories are those supplementary devices, 

equipnent , "1ich belCJO!:I to instrunent or 
auxiliary equiJllllellt, or can be added optionally 

and which expand the measuring range or 

usefulness of equipnent. 

Those opinions f onned in COi • iection vi th 

operation get to rubric of Rmark, 111hich can 

give infol.'lllation for experts intending to 

purchase or to use an instrunent of same type. 
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I. 

1. CERTIFICATE Of OOALITY RECEPTION 

2. Serial nunber 

J. Data of instrlJllellt: a./ denomination: 
4. Product no.: ......... . 

5. Type: 

6. Year of production: 
7. Factory 
8. deli very "IOrks: 
9. Ordering no.: 

10. cost price: 
11. accessories: (continued on part V.) 

12. II. Specification: 
13. III. Result of quality inspection: 

14 ... ./ .. ./19 .. 

15. signature of inspector 
16. fV. Rer.iarks of hiring for sake of registry: 

17. Register no. 
18. Precise denomination of instrument 

19. Gross value 
20. Date 
21. Manager of Hiring Dept. 

• 
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• 

II. 

1. V. List of accessories: 

2. VI. Notes of stock: 
J. Date of receipt on stock: 

4. No. of receipt note: 

5. signature of stock-keeper 
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1. llYner's nr~:tn1.!:lli.11n: 

2. TypP.: 

3. Far.tn:-y: 

'•. Proo1ct no. : 

5. Jnst~n~ vaz:1;o: 

:.. li:'!rn~i'.lation: 

7. Acc"-'c;"'n:-~e~: 

111. r,;1J i:-t!"9li0:1: 

1 ! . OP. J'.lf'.:!'lY 

'"> J I.• 

n. 

1 5. :1Ui.JRN 

11~ _ flat::? 

l 7. V1J11Chf·!"' 
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INSTRUMENTS ANO MEASURING TECHNIQUE SERVICE 
OF THE HUNGARIAN ACADEMY Of SCIENCES 

IP XI .• SlAHSll\ A. Uf D_.t 

~ N-1502 ....._.,,0 I &I 

• SCM 2269}6 

o- .... Board of experts 

Re.: National Instrument Registry 
completion of data supplying 

We have established the fact, on basis of data supplying obtained 
fran trading ~anies dealing with selling of instrunent or frcxn 
other institutions respectively pursuant to General Secretary 
Publications of No. 1/1976 MTA, that instrunent listed below got 
into your stock of instrunent and you left these out of consideration 
at your data supplying. we call your attention, that the listed 
instrunents fall under notifying charge and so you should fill out 
the enclosed forms relating to these. 

Denanination of 
instrunent 
/Type/ 

Purchase 
price 
/Th.Ft/ 

Bought 
runber 
of 
pieces 

Oate of 
purchase 

Source of 
purchase 

I 



• 

• 
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ANNEX IX 

Personnel of MRC and job descriptions of main poets 

Manager 

Qualification : engineering university backg~ound with 
experience of ten years in the operational 
management of institute working with instru­

mentation 

: Management of MRC 
Direction of implementation of MRC first, then 
elaboration and implementation of development 

of MRC to be ISC of the South Region. 

Responsibility: The MRC should meet the requirements for R and M 

in the South Region in a growing extent according 

to the Project Formulation Framework. 
The personnel of MRC should meet the requirements 

arisen from the tasks of MRC. 

Chief engineers of Repairing Workshop for Measuring Equipment, 
Repairing Workshop for Analytical and Optical 

Instruments 

Qualification 

..,uty 

Mechanical Wor·kshop 
(Electronic engineers: 2; mechanical enginee~: 1) 

Electrontcs/ohemistry uni-versity background with 

experience of 5 year• in their fields, 
management of engineers, .and contracting activity . 

Management of their department 
Accompliehment of technical tasks of R and M VQrk. 
Provision vith spare parte, accessories upgarding 

tra1ning of engineers, documentation necessary for 

the R and M activity. 
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Responsibility: Fulfilment of contracts income plans, 

liabilities of their departments 

Uevelopment of co-operation agreements of MRC 

Chief engineer of Consultancy 

Qualification 

Duty 

Engineering un1vera1t7 background vith experience 

of 5 years in management of engineers, comprehen­

sive engineering. 

: Management of consultanar,Development of informa­

tion system. 

Respcnsibility: Correctness or data supplied; Technical level of 

conferences, symposiums. 

Engineers (19) 

Electronic, mechanical and ~hemical engineers are to be employed. 

They have to do fault diagnosis and t: uble shooting in high 

sophicated apparatus in the higher category of repair. They should 

be qualified to be able to work independently starting from basic 

principles on equipment which they have not handled earlier. 

They are responsible for the quality and corJ•ectness or the repair 

work having been car.ried out and the requirements or specs of the 

instruments being repaired. 

Technicians (26) 

Senior technicians: 

They perform their vork at the direction of the engineers. They have 

to supervise the technicians in do~ng the low level R&M and assist 

the engineers in trouble shooting work of delicate apparatus. 

They are responsible for the quality of their work. 

r 

• 



• 
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Technicians: 

They have ta be electrical-or mechanical skilled fitters and they 

should be able to carry out u~der supervision electrical or 

mechanical repairs and m~int~nances on the equipment which d~ 

not need special care. 
The7 are responsible for the quality of their work . 
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A N N E X Y. • 

HANOI 

1. GDSMQC Centre I 

2. GDSMQC Metrology Centre 

J. COSTMAS 

4. Maintenance and Repair Centre COSTMAS 

HO CHI MINH CITY 

5. GDSMQC - Centre III 
6. VINATEST - Association of Testing Laboratories 

?. Viet Nam Union Salvage Corporation 
8. The Union of Sericultural Enterprises of Viet Nam 

9. Geodesy and Design Factory 

PERSONAL VISITS IN 1985 

lu. Applied Physics Department 

11. Sun Energy Research and Utilization C~ntre 

12. Medical Equipment Company 

lJ. Institute for Tropical Technol~gy and 

Environmental Protection 
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A N N E X X I • 
Senior counterpart staff; their names and specialization. 

A 3-as K~zponthoz tartozd F~oszt,lyok. ~s Oazt,lyok. 

lgazgatd Dr. NGUYEN HUU THIEN 
Igazgatd helyetteaDr~ HUYNH VAN QUANG 

l. Szemelyzeti ~s Anyagellatasi F6osztaly 

1.1. Szemelyzeti es PenzUgyi osztaly 
1.2. Anyagellataei Osztaly 

2. Terv es Jogi F6osztaly 

). SzabvanyUgy1 es Min6eegUgy1 F~o3zt!ly 

J.1. Koh6- es G~pipari es Villamoeipari MEO 
J.2. Konnyilipari- Vegyipari ~s ~pit6anyagok MEO 
J.J. Mez6gazdasag1 ~lelmiszer MEO 
).4. ~rzekel6 vizsgal6 labor 

4. M1n6segvizsgal6 F6oeztaly 

4.1. Koh6- Gepipari ea Villamosipari ezakoszt,ly 
4.2 KonnyU1par1 es Gumiipari szakosztaly 
4,J. Kemiai- Fizikai szakoszt,ly 
4.4. ~pit6anyagok szakosztalya 
4.5. Mez6gazdasAg\ elelmiezer szakoeztaly 
4.6. 81enhoa adminis~traoi6s csoport 

5. Mer~st~chnikai F6~sztaly 

5.1. Nyom4s ~s H6techn1ka1 szakosztaly 
5.2. Villamos es Elektrotechn1ka1 szakoeztaly 
5.J. Mcchanlkai s~akoeztJly 

FHov. 

o.v. 
o.v. 

FH.ov. 
FHov.h. 

Ftsov.h. 

o.v. 
o.v. 
o.v. 

labor vezet6 

Fts.ov. 

o.v. 
o.v. 
o.v. 
o.v. 
o.v. 

Fts.ov. 

o.v. 
o.v. 
o.v. 

Do Van Nam et. 

Do Van Nam et. 
Huynh Van Xuan et. 

Tran Ainh Giai et. 
Dinh Thi Huong 

Nguyen Trung Nhat et. 

Nguyen Trung Nhat et. 
Chu Hanh Phuo etn6 
Tran Van Dung et. 
Ngo Thi Hon~ Thu etn6 

Le Cam Nhurlg etn6 

Dinh Van Tru et. 
Nguyen Xuan Hien et. 
Mai Xuan Canh et. 
Ng uyen Duo Dang 
Huynh Thanh Dam etn6 

Do Thi Mai etn6. 

Le Nghiem Trank etn6 
Do Thi Mai 
Nguyen Thai 

... 
VI ... 



6. Mdrdstechn1ka1 ds v1zsgal6 berendez,sgyart6 
es jav1t6 Uzem 

6.1. Gyart6Uzem 
6.2. Karbantartasi ds jav1t6 csoport 
6.J. Suly es Merleg s~akosztaly 

7. MUszak1 Szol~al6 F6osztaly 

-
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U.v. 

U.v. 
cs.v. 
o.v. 

F~ov. 

Nguyen Van Hung et. 

Nguyen Van Hung et. 
Pham Quoc Tam et. 
Le Thanh Van etn6 

Ngo Thi Hong Thu etn6 

• • 

.... 
I.II 

"' 




