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IYTRODUCTION

Every tronch of indusivy, ¢very technicol field vses o grest
munlter of instruncnts, Likewise the Sudan industry has a considerchble
qucntity of instruoenis, pillicns of dollars worth, c¢zvecizally the
sophisticcted electronic instruments, ond mcony of then ove lying
umsed due to thr loack of maintenaonce, when perhops just o siople

-

repair umld by necussoxry.

“he previous proctice of paintenance wae in Sudan that
instrupent-nonufacturers scnt their enployees to irspect ond meintoin
the elcctronic instruceris ncnmufzctured hy then cvery second year
for when it wes nended).  fkout 8 years ogo this situntion hes
chrnged, the mointenance~peoplc hove not cone repuctedly. To send
the foulty equipnent to the monefocturers, it could cost twace the

price of the whole eguiprent.

Then the Netional Council for Resecach {IUR) and the
Indusirisl Resecrch ond Consultoncy Institute (IRCI), 25 decply
1aterested porties in peointenance of electronic ecuipment. decided
to establisk the Centrcl Tastrvrnent Repeir Lorkshop (CIHW) and
requested the cir of UNDP/UNIDC through the Sudon Governtent. The
cerecment protocol wos signed on lMoy 1975 Letween the Sudan Govern-
ment and UHIDO chout the project Central Instrument kepnir Workshop

sUD/73/0:5.

iccording the protocol, the project hos 3 Phases, Phese
Onc covers eluctronic instruments and equipment; Pase Two is to
cover mechonicnl, opticcl and biomechanicol instruments and a2
librerys Phose Three is to extend capacity in o mobile workshop ond

the trz2ining of instrunent orerctors and tcchnicions,

It was ogreed that for Phose Oae the UNDP's contribution
weuld be USELS53, (50, and the Sudon Governnent's contribution would
be LS33,260,~ for the sclarics of staff-membusrs and moterial

contribution providing - new building for the project.
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The originel oljectives (see Zrnex VI) of the project wercs—

- long ronge objestives: to promote the economic development of the

Sudan by improvirg the cifcetivencss of scientific and industrial

rcseorch ond test;
-~ imnediote objectives: to establish an iaiiial muclaus for peint-
c¢nonce and ropoir of scientific instrmments 2s o running operntion;
to improve the copacity of the counterporis! staff of this nucleus;
to loy the foundation for an autononocus fulifledged Centrel Instirument

Leroir Workshep.

The project bocame operationzl with the UNIDO-experti‘s
arrivel mid-1680, beginning These One, the objsctives of his mission
(see Zmex VII) are in good harmonizotion with the project's objectives,
The objectives of the project were attained during the reported
perind, (2 detailed znclysis con Le found in the report;) by performing
real reprir, mointenonce, cud celibroiing work for the incdusiry
(Loth the private znd governmentcl sector), for the medical and
educctionsl institutions, and for the aprlicd-research laborctories.
Troining scrvices of the project, including the Techricel Mruual
Vol, 1 ond Vol. 2, which contoin technicol rrogrommes and special.
knowlcdzes, help to fill up the enply-cpece of emigrated techniciaons

in the ficld of meintenonce of electronic equipment,

Trking the opinion of notional-counterportnes inta consider-
ation the project tegon its operational work with Phase Ong, planned

for two yeors,

A% the teginning of 1982 there wus plaoned o new Country
Prozremme for Sudon cnd beccuse of scercity of funds the Suden
Government 2nd UIDP agreed to concel the Phose Two oand Three of the
project, This is the recson that this Terminal Report decls only
with Phose One. (The mentioned Projects! Revicw has found that CIRW
fulfilled comrletcly the oljectives and the Review - preporcer,

Vr, Ronan was impresecd at the good rrogzress that hes been pade in
cetohlishing on Electronic Workshop witti a quite impressive "crder~
book"),
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D)

E)

The projects outruts are-

— Systenctically repnired, mrintained, ond czlibratel clectronic
ond electric instrunents in the macleus off CILY;

— Formal trzining: personnel irn repeir ond pointenance;

— Proposal on Fature Exponsion of the CXRU;

Technical HMonual Veol, 1 ond Vol, 23

The inputs of the project wos made of -

- sorhisticated electronic and c¢lectric instruments moiniy out
of work;

— uses of these instrunents; and

— the national stoff of the project,

Resources for the rroj-ct from the Sudon Governoent:—
- inctitutioncl frones

~ leborctory-room;

- fcllowships ond ctudy tours,

Fron UNDP/U1D0

- test instrunents ond toolss

- aossignnent of on international expert.

Constrcintas-—
- lack of money;

- difficultics in commmniccotion with mornufacturers

Strategy wos:
project mst te cciice in Kheortoun in the direct repair, moint-

e¢nance, ond ealibration,

Evaluationt
zlthough the implementotioas of project hnve not teen lways

perfect, but they hove been satisfactory enouh.

Recormendationss

chout Service lionuals collection, acquisition of electronic
conponents’ Catrslogues;

cbout the new building, new staff-members, and cbout the Proposcal
on Fiture Expension of CIKW,
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I. ERVEY OF THE PROJICT

-

For reviewing the project it scens useful thne systen-
opproach method, emnercoting and eaplaining the moin cenponenis s
foilows:—

e~ Cutput;

B Input;

C— Hesources;

- Constrainis;

E- Strotegy;

F- Fvaluction;

G~ Recommenlotions,

& Cutputs
The project's cuitputs zrci~
-~ Systencticzlly reprired, maintcined, and culilrated
electronic and electric instruments ond apporotus in the
nucleus of CIGi: (lfnnex I).

~ Forpal troining persomicl in repoir cad nointenoroe;

- Propusal on future expansion of tae CIRW; (snacx 11),

- Technicel licnual Vol. 1 end Vol, 2; (Lomex TII),

- Preporation of lisis of spave-perts; (fnnex IV).

~ Reports proMced on the project; {fmnesx: V;,
Repodr,

Fron the Logrinning of the operctional period of the project,
i.ce from mid 1980, therc wos an urgent end heavy demond for practical
reouir of sophisticcted clectronic instrunents. ifier crgonizing the
adrinistrative ond the technical progren of repeir (fanex IT. p.3) the
project vas giving voluskle help through instrument~repnir for the
industry (govornmentzl ~nd privat sector os weil), for the oppliod-
ruscorch lctoratorics, for the cducationel institutions, and for the

nedicel institutions.

The detoiled techniczl progron of repoir one can find in
the TQChnical ]‘I-?mlal V’ch 1 pa 19‘30.
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This cxpression generally nmeons the preventive maintenance;
vhich begins with tho ccquistion of the instrurent, Properly select-
ed instruments for the environment of Svudan will hove long working-
life. Technicel lonoucl Vol, 2 conteins o chapter: "Some hints for

instrument-buyers in Sudcon® on poges 69 -~ 75,

The instrument-operctcrs with proper use con olso extend
signfically the trouble-~irce life of instruamcnis. The reconnenied
duties of instrumcnt-operctors one can £ind in Technical Mamazl Vnl,
1p 3~12,

The scheduled meintenance is very important, too. Some
sophisticated instruments have such instructions, but mainly they
don't, In comnection of each repaired instrument the project hos
drowm the owners' attention 1o it or performed short consultancy

regording to it.

The project gove short courses chout the right uscge of
specicl instruments at:-

Geclogical end IGnerzl liesources Leoborotory

Tabeldy Dostery Foctory

Faculty of Phermacy

famlty of Medcine

Sudeonese Chemical Industries

Veterinary Rescerch Center

In addition, maintenonce refers of storage and trznsportation
of instruments, as well., Poor storage can ucke shorter an clectironic
cquipment life than the cverydays' usage (e.g. tecouse of trats),
Unthoughtful transportation con maoke several damoges, tou. In connec-
tion with eacch repair the project drew the owners' cttention to them,
besides the Technicol Manual Vol, 2 deals with these protlems deteiled
on poges 75 = 17,

£ A —————,
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Cclibretion,

It is ¢ concomitont procedure of repoir ond meintenance,
ond in the cose of simple instruments it con be done fairly easily:

such cclitrztions need no rmch tince and no specizl preparations,

But in the casc of sophisticcted anclysing instruments the
preparatory works ond the calibrotion itself need 2 certcin type of

rescorch-vork,

Some instruments nced regulor celitration-procedure and

roasonckle it rmust be done Ly the instrument-operator.

The prcoject gave short courses with practical demonstrations
ctout colibroting so special isnstrument aots

Geological ond Iineral Resources Laboraztory

Foculty of Phormecy

Sudonese Chemmicol Industrics

Food hesearch Centcr

Soil BGonscrvetion Lovorctory

Notionel Health Center,

The ruclecus of CIHY,

ifter arronging the workshdp aind doing the preporatory works
the project was able to Legin the repair in September 1980, in.its
original place, with the national staff. On-the~job was evoluted
the administrotive organization, the workeorzanization, and the

technical progran..

The main stops of the systematic work 3 (Jnnex V - 4)

- ordering lctter from the client to the IKCI;

-~ permission .for the work from IRCI's nanagments

- inspection of instrument to be repaired;

« filling in ihe Prelininary Report;

- repair and colilration work;

-~ £filling in the FMinal Report ond the first port of Feoedback
of Information; (innex X)

« final checking in the rresence of owner;

- notc to tho cdministrative section of IRCL for preporing
the bill,
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Until aow CIRW hios got 62 orders of wiich 40 were repaired,
iy, 5 were rejected ‘ond 1 5 coses Miwar
short oourse wus:held, (aawwthamerﬁmmm
equipment is mintiun US$180, 000, ~ without counting the extremely

high velues of large mochines and devices).

The tent-instruncnts and toods of CIRW, supported mainly by
UNIDO, proved useful for repair ond calibration.

In the University of Gesira is a Teohmological Faculty
setting up to support and serve the needs of Sudanese industry. By
poons of oo-epei'atiea of industrizl organisctions it provides
troining with proctical experience under retl conditions, This year
the Industrial ldaison Unit of University of Gesiro osked the CIRW
%o porforn the formerly pemtioned industrial trainirg for two :.of
students in the field of clectronic instrumentation,

Daring this training-cowrse o nenboer of the Foculty is go-
ing to visit CIRV to see the progress of students, Jccording to the
egroement CIRW has to send o brief »eport to the University on
ettendance and performonce of students,

m& on future M& Olle

In this document project proposed three step for the future
action of CIRW (ot 4% own expense)s
(c) to contimc CIRN'a activitios at present levelj
(b) to consolidnte CIRW's progross; cnd
(e¢) to dcvelop OIRVW into Central Laboratory of Industrial
Reoctronios,

B RN o
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‘ - , eentm au technical pmbzu ond
owle "‘\ﬁokm (&m}m oconnected to the project. In
mawmm&mm trained to the people on-the~job,
is securing for others who are mot 3ble to participate in the present
work of CIRM, wmm:vm. 1 deals with the boric movivdge
“of teshnicel p éf intenonce, tili technicel steps of Tepair -
work, the instrubents-componnts, first of al) mwmmzm
of view, ammmmu such praoctioal aote which are not possidle
hﬁﬁi&m&!mmw Techniocol Momol Vol, 2 trects
with instrument-units, from the special supects of CIMN, The
spectrophotometers ore trected detailed, bectuse these instrunents
nade the major part of CIRW's work. Safety precautions for people
ond for devices are vory important in such work, Typical foults
cormon in Khartoun are annlysed in some pages., Some other intercsting
thenes: Noises; Porformonce check; Storcge of instrunmenis; Tronse
portation of instrumonts; CIRW services,

The Techniccl Momunl is not perfect, but is satisfactory cs
a support for CIRN. It wes not clited or corrected for publishing
because of lack of time.

Doth the Volume 1 and Volume 2 are given to the Library of
IRCI,

Iist awaro-jpaﬂs.

In comnection with repair and maintenance it is mentioned
repoatedly (and terrifying) the problem of spare~parts, It is worth
to study it in the field of electronic instrunents and equipment,

hondled by CIRW,

In o8 eleotronis instrucent the mamfacturers use standnrd
conponents and specinl couponents,
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techuical reason. (E.g. withsut improvi g the facilities it
gmfaﬁw%i#g lestroiyte condensers, Ib-a

end specsal secdosndnctors).

E.w.n of n_nwug a?,..?uaaa are prepared by assessnent
logistics for the Prtwre devolopment of CLH (lnvex IV - o),

: " List of recommended standard spare-~poarts for the CIRW's
test-instruments are prepared and con be seen in innex IV - &,

Dut to purchase thesc components is recormended only (if any), when
CIRY will be placed ir its new premises!

The speciacl componstts of an clectronic imstrument are
paufactured (or selocted) by the imstrument-mamufocturers, so vhey
ore obtainable only from them, (How to order o special compomient
to ensure receiving the proper part, one can iind advices in
Technionl Momual Vol, 1 p. 31)

Instrunent-mamufocturers in & tacit understanding ore
storing specicl spare~-parts only for four yeurs after finishing the
production of a oertain instrument, When the instrument is very old,
practically it is impossible to obtain special spare-perts. The
project dried to soguire special spare-paris for Mettler baiances,
but the attanpts failed, Furtunately, special components rosely are
going wrong, lmong the 62 instrunments handled in CIRW there are
only five without repair because of lack of special spare-parts,

In cach case of repair the recommended spare~parts were
specified for the imnstrunent-owmers,

A 1ist of these recosmendations con be seen in fnnex IV - o
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with o sample of such specification, The instruments 36.) 37.) 40.)

44.) end 45.) need Specisl spare-ports 1o complete their repair,

Reports produced on the projest (see immex V.)

(2) Preliminary Roport 28/8/80
deals with initial project-work andl prcblems;
(b) Taree bi-monthly report 28/10/80 29/i2/60 26/2/81
in thew there ore reported periodic progress and problens;
(c) Report # 1 on Progress 12/3/81
it was advised by LRR in charge not to prepare reports ovi-monthly,
but for longer perind., This Report gove 2 comprehensive roeview

of progress tc dote aud plans for the future period;

(2) Report # 2 on Progress 6/11/81
it wos prepared o8 a background reper for the tripartite review;
(e) Report of the Triparite Review 19/12/81

d.2ls with the discussion done on the Review, and corntoins a
1ist of instruments repaired by CILi;

(£) Report stout Summery of Projest Implementotion 12/4/82
it was prepored by the request of lr, P.i, Horju, SIDFS,
sumering of project implementation for the period July 1980 -
Morch 1982, giving o brief cccount of project activities end

najor problens.
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L. Inputs.

The input of the projrct wos nmede ofi-

- soghisticated elecironic and cleciric instruments and
aproratus, ncinly out of work;

- users of these instruments; and

-~ the nationzl stoff of the project.

Mectronic and eleztric iasirunents,

Ny e

These arc essenbticl in the factories, laberatories for
applied resenrch, in education and in nedical service. It is possible
to clossify then according their employnment as chemicol, biological,
telecommunicational, cte, instruments, but from the viewpoint of
repair and maintenonce the notural clessification is according to the
kind of their electronic comaponents, In this woy they con be called
first -, second -, third ~, or fourth - generation of electronic
cquiment, The repoir ond meintenance technology depends on the
closs of generction, CINW is fit to hendie moinly first -, and
second ~ genoration, ond in sone cases tho third -~ generation of
clectronic equipment, but uscble for the fourth - generation hord-
ling. (More detciled in Technical Memuel Vol, 1 p. 16 - 18 ),

Inong the instruments hondled by the project, therc were
only five (5.) 31.) 45.) 49.) 59.) fron the third ~ gencration, the
others wore from the first and second -~ one,

Generally, the instruments handled by CIRW were out of work,
The moin couses of faultsi=

- the zge of instrument;

- wrong installotion (e.g. lock of ventillotion);

- cbuse of instrunment;

- the severe environment;

- unsuitable transportation;

- unsuitoble storege; and

= lack of rcpular maintenance.
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4L lot of czses the fate of instrunment is determined by
unproper selection. (E.g. 2 recorder uses cclored ritbons for printing,

and was out of work for a long time tecause of dried ritbous).

Sometimes tke real couse of defects is a supplementory
device, (E.g. the brand-new high-power bettery charger becane wrong
three times. Studying thoroughly the operetion-conditions it was
discovered thot H2
ckorge, and made on urnwanted slectricol short to the earth, although
the charging circuit was "flocting”, and this caused the foults).

S0, acid wos dripping out from the batteries under
‘&

It happened that a PH ~ mater for repeated measurements gove
rcndon results, The study of measuring-method revealed that the special
fluorite~electrodes were keeping in "mormal woy" in c glass cherdical
beck, although there is antogonismo Lotwcen fiuorite and glass.

In certoin cose the origincl Oporational Instructions wes
w ng end coused the burn—‘-out the electrometer tube two times.
Chonging two steps in the opcrztiunal procedure, the equipmert is

OeK: more thon one year,

Occurred that the equipnent was 0,K, only the meosurement
technique wos not the best, In such cases the "repoir-nmethod" was
giving o short course with procticel demonstrations,

(These excmples show cleorly that sometimes it is not
enough repairing the equipment. Getting a resl success needs ¢ wide-

scope of activities),

Users of instruments,

In the nan~pochine connection the man is very im, ortant, 4
perfect equipment hos no value becouse of misuse, or even becomes
demeoged becouse of nbuse,

Studying this situction it was found o well-knowm fact;
Sudon is lack of trazincd labor-assistonts, and this is one of the
reasons of frequent misuse of sophistiocted eyuipment,

One can suppose that in casc of o scientific instrument the
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sciontist knows well kis equipment. Dlut sciemtist of Sudan have

got their greduation chiefly in highly developed countries, where
the research institutes cre nienly of l:iloraiory - ossistants, There
the real operator of an equirment is a iobor-cssistone or 1abor--
technician, while the rasearcher krowas the equipment only from the

viewpoint of its recsults,

The work of instrument-user is proper and efficient only
when he uaderstiands ithorcughly his instrupent, knowing its possibilities
ard the basics of nmecsurement-technique, s a first aid, CIRW iried
to train tke right use of equipnent in short-course form., imong the
sophisticcted emipment hendled by CIRW, the most frequent typs wes
the spectrophotometerts, In the Technical Momual Vol, 2 it is
nrepared a very detciled progrcam of their usage., The project ntilised
this program in the case of every spectrophotometer-repoir. (The right
use of an equipnent is an important component of pointenance ),

The Notioncl Staff.

This is zlso on imporstont component of the input., The
instruments are repaired, mcintoined and calibrated, The instrnoment-
users are trained for the correct use of instrument, The naticnal
stoff is trained to do the CIRU's sntivities ., (Nevertheless, one of
the best helpmates of the proi- an engineer who was not a

menber of the naticnal staff

According to their graodustion, the meubers of the naticnal
stoff hoave their basic knowledge in the field of electronic instruments,
Ecch member of the natiocnal staff took part in one or another fornm
of educatior abroad., (Note: morc suitable sclection of such studies
could moke better results for the future).

The work of the national staff's member is 2 proper une,
He has to do a highly classified theorethical work mixed physical
activities, mony times in a factory or in a plant. Desides he must
know how to deal with clients gaining from them wery precious infor-
mations regarding to the faults of the equipment to Le repaired,
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ind he has not got clways his due respect beczuse repajir and
meintedance is considering as a supplying provision, although,
especiaily in such a developing country as Sudan, he rust know his
subject in desiguer's level; and to be really successful, he must

hcove an interdiscipliner knowlzdge in the field of technology.

The besic knowledge is obtainclie on regulur courses, and
from Looks and periadicels, The specialty of repairing technology
everyhndy has to accuire himself: the theorstical part by reading,
the practical part by experimenting, The national staff-member have
the possibility to understand it through on~the-jov training in CIRY,

A further essential factor is the development and maintenonce
of good working rclationship end co-operstion with the collezgues.
ind, lost but not lecst, is to be aware of CIRN's role,
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C. Licsources

locording to the cgreemvnt-protocol meationed in INFRODNUCTION,
the Sudon Government smpported the prcject withi-

- institution=l frome;

- laborctory-room;

-~ cssignment of ncatiomel staff; and

~ fellowskips oand study tours.

From UNLP/UNIDO +the praject wes supported with:-

~ test instruments ond tools; ond

~ ossignuent of an international expert.,

Institutionzl frame 3=

The CILY exists aos 2 unit of the Engincering Depariment of
the IRCI. (It is plenned thrat CIRW will be 2 department in the new
structure of the IRCI, but ihe new organization chart is not yet
approved by the Ministry),

The Head of tko Engineering Depariment is at the same time
the Head of CIRW as the national counterportner. Some neotional
stoff-menbers, o8 emplnyess of IRCI.--Engineering Deportment, are

cngeged out of CIRM, too.

The TRCI os on institutional fronme provides CIRW with differont
services and gives official ways to the clients., The central
cdministration section is very useful, but sometimes, becaouse
of inertic~effect of large institutions, moves with difficulty.
Solving repoir problems needs flexibility vhich can be assured by
more frecuent visits of top-exccutives in CIRW,

Lakorstory-room,

Laboratory support for the projocct had heen provided by
adding o roon to & converted Qomestic premises at Mogren. (This wos
o temporary expedient, cnd it wcs plenned for CIRW to move into the
now building of IRCI in Shembat),

The project has begun its operational activities in this
place, orrenging the laboratory-room. (Mnex IX), Now it contains
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fivce wooden benches on fixcd places fitted with proper elecirical
connectors; one fixed bench for storing the equipment undeor repair,
covered by = blackbozrd, This serves not only zs o folding screen,
but it is very useful for techrnicel explonciions during on-tho=job
troining. In front of the blackboard there is o wooden table which
nokes the laboratory-room suitable for small conferences, The
netal shelf as o store holds the test-instruments. Turthermore,
there ars in the room: a small desk for the labor-boy and two sanll

holders for the voltoge stabilizers,

The iaboratory~roon has a flat roof vhich radiates the heet
into the room or sunny deys (ond through which the rain drips into
the roon when it is raining),

The natural light comes through two windows, the artificizal
light is alwoys necessery for any work,

It is difficult to measure the eficct of 2 brightly pointed
wall or clean offices on the project impl.uentation, DIut one aust
never overlook the role of a pleacsing environment in establiching
good working morcle ond courmndty relations, Therc is no doubt that
an environment thot encourcges scfety ond promotes reasonable confort

will help reduce personncl turnover and improve employee morals,

ispignment of nationcl staff.

The national stoff wos appointed in 1975, Officiclly it
consists of 4 engineers, 2 technicians, ard 1 typist., Practically,
ot the mid of 1980 there were only 2 persons as availobles, end
these deys one of the engineers is still in his fellowship, abroad.

Deste troite for o successful repoir-man ared-

= high level of motivation;

-~ interest in the repairing work; and

- aptitude for the job.
The stcte of the candidate's health must te 0.,K, particularly the
good eyesight is important. Recruiting personnel rust be cware of
the implications of employing people with defective colour vision,
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In the electrorics field, mistcken identity of colour coulld lead to
gerious accidents, not only to on indiviZucl but to all who sub-

sequently opercte the repcired equipnent.

It is worth to note thot unfortunctely engineering schools
gradquote many men ond women who have little aptitude for engineering
ond who will never be successful engincers, HNevertheless, CIRW
neads persons having both enthusizsm and eptitude for their job in
each level, (Sometimes these two fectures are more imporiant than
the officiclly certificoted gra.&mtion). ind the hired people must

have their main occupotion ot CIRW.

Fellowships and study tours.

The Sudan Government supported several fellowships as
training-tools for the notioral stoff-menbers, Generclly these
fellowships proved useful (or will prove useful in the future),
but there cre some signs that they were not specific for the need
of the project,

A study tour is ‘ustified economically when it is well
’ prepered for studying the moirtenance requirenents or organizations

engoged in medintenance in 2 developing country,

Test instruments and tools.

In 1976 o UNIDO-consultait compiled o list of reguired devices
for the CIRW, These were ordered in 1979 ~nd delivered and stored
ot the IRCI pending the arrival of the international expert uatil
mid 1980, The list of these iustrument can be seen in fomex V ~ ¢

pege 9.

The test instruments cnd tools proved generally useful for
the project's work, alleit some of them are not necessary at all

et this stage of CIRW, (E.g. the oscilloscope calibrating set ).

Problems crisens the Distortion Hoter and the Rotek
Idnpter suffered domages during their transportetion, (e.g. ot
the Distortion Meter all the knobs are broken), the HP-Test
oscillator was wrong ot the first check, the oscilloscope celibrot-




ing set had not its cose (so, it wos written o letter to UNIDO-HQ
ond the czse srrived second holf of 1981), the expensive IC Reference
Standerd wes expensive beccuse of its certificcie trocecble to the
Notional Durecu of Stondoréds in Doulder, U.S. but the vzlidity of the
certificote was completely out of date at the first checking, the
sane heppenid in the case of Rotek Precision Caclibrator, the chorge—
oble btettery inside one of the Digital Maltbimeters was out of work
because of the long storage time.

The most useful equipaents

- Volsage Stobilizers (they were provided to protect the
test instruments asainst the large and frequent voltege
fluctuations from the main);

~ Multimeters (for the everydoy's work),

- Oscilloscopes (although they are sophisticated enough for
this stoge of CIaW),

~ Dotek Precision Calibrator with the High Current Ldapter
(in the colibration service),

It woulc have been very useful for the project-work:

- a sinple, portzble oscilloscope,

~ on fM~FM Signal Generator for the cormon fre.uency-bands,
~ & Q -~ muter,

-~ ¢ twin DC..power supply for IC-circuiis.

Regerding to the tools, CIRW necds:

a handy driller-machine,

- & proper vice,

~ different types of files,
because the electronic equipnent' repcir it is inevicble to do some
nechanicel work,

sseignment of an internationcl expert,

In 1980 UNMIDC assigned an international expert for one yeor
duration. /s his contract wcs extended for one more yeor, his mission
will expire on 30 June 1982,
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L. Constroints

CIRM is working in the industriol enviroreent cf Sudan, so
the mojor foctors effecting the Sudan Indusiry ot the scme time are
seriously inpeding its implenentciion, Some of them:-

- lack of money,

- frecquent power-cuts,

- difficulties in public ~ranspcertation,

Sone typical CIRW's problemsi~

- difficulties in communication with instrument-manufacturers,

end

- lack of Service Mamual and Catelogues.

Lock of money,

The most significant consequence of this constraint is the
smell size of the project. ilthough in the field of repair and
maintencnce the Mecritical mass" is of great importance. E.g. to
consolidate the projcct~progress CIRW needs more personnel (4 more

technicioans 2s o minirum),

There are different types of incentives, but the most
effective of them is the moncy, stimulating for better and more work.

3y means of a lot of money it would be possible to have own
proper building for the CIKW, furnishing it the most adequately,
providing with well-treined people in sufficient numbers for design-
ing ond instelliag maintenonce programms ete,

The lack of money constrcined CIRW remcining its original
plece, having small number of personnel really not sufficient for the
most urgent repeir-work neither, (The lack of expensive mobile work-

shop is only mentioned),

Freuent power-~cuts,

The hindering effoct of this constraint is obvious knowing
that CIRW needs electric power for its work,

L relatively silent, cconomical emergency=-generator with
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sufficient power for the work ond cutomctiged is expensive enough.

Leck of such a genecasor the workplan ond program of CIRW
mst be very flexible, ZDIuring the reportcd period the povar-cutls!'
time were utilized for facts--finding visiis, or for discussions ,
chout different probleus. (Nerdless to mention that when power-

cut, tkere is dark «nd very hot in ihe lahoratory-room).

Difficulties in public trunsportation,

Wien the pubRic troasportation is complctély or particily
parzalysed in Khortoun, the official working hours are illuscry,
To ward o<f this and such problems it secus the best method is the
flexible work-time.
Corrmnicetion with insSrument -nonufacturers,

Commnicotion with irstrument-monufocturers hos vital
ivportance for CIRY, because the specizl spore-parts ond technical
informations cre cequireble oniy tihwough it., Knowing it, project , (
tricd to get direct contact to the manufacturers, but all the citempis
proved ineffective, There were attenpts to get indirect coatact to
then through the loczl declers ond representatives, also without

success,

Fresumably on official contact through the Ministry will
give satiefactory solution of this probl-n.

Lack of Servizce Mamials ong ¢ Catologues,

The project hos experiences that in Sudon the majority of
electronic e uipment has no Service Mamuals, although the repeir
adjustoent and colibreotion witheut precise instructions is mony

{tines hopeless,

One of the solution of thie problem is ‘to employ engineers
who know the equipment to be repaired in designers' level,

/nother solution con be to get the Service Instructions
from the instrumentemanufactusers(but this version does not
promise too much),

! i 1IN

! |
i [l
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For the future it is worth thinking over that everySody who
—urchases sophisticated electronic instrument should ask, &3 2
conlition of sale, two copics of Service Homuzle from the morufeocturer,
end cne of then will Lo in custody of CiRW,

Dut the CIRW hos to begin this Service Mammal celiecting
just now. Every Service Momuel pnssed through the werkshop must be
copicd and put down to the SMC (Service Maimusl Collection).

To acquire proper catalogues cbout electronic componenis
is also o very hord tosx., The project ried to ask components!
pemfocturers through the UNIDO-HQ, but until now not = sinple
cctalogue crrived, Suppesingly, the help of the Ministry, will be
productive, and the most important besic~cotalopgues will promote
CIRW's work,
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Setting out from the results of foets-finding visitc and the
size of project it wes clear thet project st be aciive first of all
in Khortoum in the direct repsir, nointenance, ond calibration. Dy
optinmization of resources it scemed possible to establish to nucleus
of CIRY which served for dual purpose ¢ as a channel of learning
things that connot be studied effectively ty other mothods, and os 2

place to praciice use of knowledge.

Through the everydoys! work it was 2 possibiiity to under-
stand the material and personzl consiraints and fighting against
them it wzs possible to gain very precious experience which could

be usefvl in esioblishing a nationcl-wide maintenance systenm.

The other method, namely studying the problems thecretically
ond prepering esscy s ond reporis and plans, seemed ploinly as a
woste of time. In an averoge ploce, where sophisticoted electronic
instruments are used, there are about 50 different type of such
instruments, without any technicion well-trained in mointennnce.
To prepore meintenance-plens for 50 different type of instruments
neads cbout 2 years for onec trained perron., {nd the problem of
naimtencnce remoins because at the users there are deficiencies of
well-trcined people in maintenance, (during the reported period
five well=trained senior technicions left their enpleoyer, just

CIRW's cliemt', permenently leaving Sudan, )
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F. Evaluation

{thengh the imnlementotions of project have mot been

always perfect, but they have been sctisfnciory encugch.

irroanging the luberatory-riom it wns possible to begin
the CIRW's operational work,

Developing the appropriate reports' system CIRW now has

its cfficial-wey for coting,

Focts~finding visits supplied a collection of édatz to moke
-~k

decisions about the practical work,

On-the--job iraining wes held in connection of each repoir
work. Some cpecizl themes were discussed independently cof everydeoy's
wrk,

In each cose of repair was o short consultancy with the
uscr (or users) of the ejuipment alout the rouitin and preventive [

maintcenonce,

On recuest the CIRW made consultancy, gave short courses

about the instrucent, its right use ond its calibration procecure.

The Proposal on future expansion of the CIRW was prepared
on the base of experiences gained turing the reported period, and
very thorouzhly toking in ¢ sideration the possibilities,
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G, Decommandcotions

1) The Hecd of CILK tcke oore of Service Momuals collection.

2) The Hecd of CIRW try to acyuire catalogucs of electronic
components through the Minisiry.

3) The Hend of IRCI urge on mo— - CIRW info the new btuilding in
Shambat,.

.) The Hood of IRCT reinforce CIRW by new stoffwmembers.

5) The Fead of IRCI carry through the steps written in Proposal on
Future Expansinn of the CIRW.
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List_of insirumeris hondled by CIRY

1) Electronically rezulnted furnace (23 x 25 x 10)
Ceological and Minerzl Lesources Laboratory
repaired : 26/10/1980

2) Unicam SP 600 Spectrophotometer Series 2
Oncdurnan Hospital Dacteriology Dept.
repeired 3 28/10/1950

3) Electronically regulcted furrace (23 x 25 x 21)
Geological and Minerol Resourcaes Leborcztory
repaired : 2/11/1980

£) Voltzge Stobilizer T5-666 type No. 5.0253
Geologiczl and ldneral Resources Leboratory
repoired : 24/13/1980

5) Deckman Liquid Scintiliation Counter LS-255
National Hezlth Center Chemicl Dept.
repoired ¢ 28/10/1980

6) inhydro Spray Dryer Lab. 1.Y.0. 67/5
Food Resecrch Center
rcpoired 3 28/12/1900

7) Decknan DU-2 Spectrophotometer
University of Khartoun, Frculty of Fhormacy
ropaired ¢ 18/1/1961

8) Pyc pH-meter Mod., 292
Hetdional Health Center Chemical Dept.
repoired s 20/2/1981

9) Beckmzn DU-2 Spectrophotometer Mo, 81049
Soil Conservation Lcoboratory
repoired : 10/1/1961

10) /IG- charger D 415 type No. 308479

Tobaldy Iattery Foctory
ropoired 3 12/6/1981

JRONIH. G 8
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11) Mettler Zclence H 20 type Ho. 37:.068
Soil Conservation LoLorctory
repaired ¢ 20/9/1931

12) Voltoge Stabilizor
Soil Conservction Laboratory
rejected ¢ 14/12/1981

13) .utoclave (regulated)

Soil Conservotion Loboratory
under repair

1) Electronically regulated furnace
IRCT Food Industries Dept.
regaired t 16/5/i981

15) Flectronicolly reguloted furnace
Soil Conservation Loloratory
repaired 3 8/6/1981

16) Istell Cooled Incutztor Mo, 497
Soil Comservction Loboratory
under repeir

17) Pyc - R Gas Chromatogroprh
Polytechnic of Khartoum
rejectod.

18) Deckman DU-2 Spectrophotoneter
University of Knartoum, Feculty of Pharmacy
repeired 3 8/1/1932

19) Suction punp
Soil Conservotion Loborotory
rejected,

20) Timer (part of a foundry-machine)
Foundary of artoun,
repoired 3 13/3/1961

21) Polerograph type S
University of Khartoum, Faculty of Engincering
under repair,




22)

23)

24)

25)

26)

27)

29)

30)

31)

32)
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Recorder

University of Khartoum, Foculty of Engineering
under repair

Evans Suction pup 850/2.18 type
Pnlytechnic of Khortoun

repaired : 18/3/1581

Philips Elactron microscsope

National Health Center

rejected

Licuid nitrogen eguipnent

Nationzl Hezlth Center

rejected

Marconi Waveforms Gererczior

IRCI ~ CIRW

reprired

Test Oscillator HP 651 D~

IRCI - CIRW

repaired : 16/68/1981

Integrator (part of e textile - machine)
Sudan Textile Industry

Consultancy

Timer (part of a lead-press mechine)
Tet.aldy Dattery Factory

repeired ¢ 8/9/1981

Metiler Electronic balance ME 224BE 22 + Di 25
Geological and Minersl Resources Leboratory
repaired 14/10/1981

Rotek High Current ldopter

IRCI ~ CIRW

repaired ¢ 23/11/1961
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33) Mettler P 162 Lolonce
Polytechnic of Xhartounm
repaired : 10/9/1931
34) Deckmon DU--2 Spectrophotoncter No. 110077L
Vete: inary Reseorch Center
consultancy
35) Reichert Stereo microsccpe No. 337490
Vetewinory Research Center
repaired : 24/11/1981
36) Hettler H6T bLeleonce
Polytechnic »f Khartoun
under repoir
37) Mettler H6T balance
Soil Cerservation Loboratory
under repair
38) Mettler X7T balonce No. 155135
S»il Comservation Lotoratory
repaired ¢ 20/9/19C1
39) Pye itomic ibsorption Spectrophotometer
IRCI - Chemical Indstries Dept.

under repoir

4C) Ether Thernoccurle thernoneters No, 20038; No. 20041

Foundry of Wad Medsni
under repair

£1) Recorder (for Fractional /nalyser LKD)
Veterinary Research Center
repaired ¢ 21/11/1961

£2) Corning 400 Flame Spectrophotometer
Veterinary Research Center
repaired ¢ 23/11/1961

£3) CF-4i Spectrorhotoneter
Veterinary Rescerch Center
repaired s 18/1/1981
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44) VEMV-100V Universcl Eleciron mi.croscope
Veterinery Resecrch Center
’ under repoir
£5) Goxme Rediation Detector i3 - 8100
Notioncl Health Center -~ Racdiation Centra
under repoir
26) Tenperzture contrellers (ports of a press-ncchine)
Tahaldy Battery Feciory
repaired & 22/12/1901
£7) Viscosineter Forranti LD - 2
University of Khertoun, Foculty of Phormancy
repaired ¢ 23./5/1981
28) Dclex SL 16 Spoi-welder pechine 61-065 type
IRCI~ Engineering Dept,
repoired : 26/2/1982
49) inal, Dev. Co. Infro-red analyser Ho. 669:--43:3
Food Resecrch Center

consultancy

‘ 50) Technicon Mzlt-test IT cnclyser
Veterinary Lesearch Center

, repoired s 8/5/1982

51) Opticel balence
Morples Ridgwoy Ltd.,
repaireds 12/;/1982

52) Mettler H 20 balance
University of Khortounm, Faculty of Pharmacy
repcired 3 23/1/1982

53) Cclorineter
Veterinary Research Centor
repaired ¢ 23/1/1962

5.;) Therno--controller
Tol:ieldy DBettery Foctory
repaireds 15/2/1982




55)

56)

59)

60)

1)

62)
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Pye-Unicen SP 600 Spectirophotomater

University of ¥Khortou, Faculty of liedicine
repeired ¢ 18/4/1962

Corning PH-petor

University of Khartoum, Faculiy of lledicine
Consultoncy

Bncknan DU-2 Spectrophotometer

University of Khertoum, Faculty of Fharmacy
consultancy

Decknan groting Spactrophotometer Mod, D3-G
University of Khortoum, Faoculty of Phormacy
ropaired ¢ 26/4/1962

Deckmon Mod., 25 UV-Spectrophot. No, 1002105
Sudanese Chemical Indusiries

consultaucy

Decknan Expondonatic SS~2 PH-neter
Sudonesce Cherical Industries

repoired

Duplex Processer No, MD-103205D

Veterinary Research Center

installation s 6/5/1962

Precision Dalance

Tabeldy Battery Factory

repeired s 2/5/1902
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LNEX IT

o . S S ————

United Notions Development Progrompe

Project of the Government of the
DEAARLEIC REPUDLIC OF THE SUDIN

Proposcl for the Future of Project
SUD/73/045 ~ Central Instrunent Repeir Workshop

Prepored for: Dr., Forcuk El Tayeb
icting Director of the JRCI

By: 5., Deri UNIDO-ecxpert

Khortoun

;.spril 1 ﬁz
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This proposzl has bean prepored at the recuest of IDr, Forouk
El Tayeb ccting Dircector of tke IRCI,

The purpose of the proposcl is to give 2 draft of tasks
necessary for f£ollowing the successful advoncenent of CIRW in the
field of clectronic and suczll electric equipnent after finishing the
Paose One,

I, SUMMLY

Studying the present siiuation it is obvious thet frow every
espects it is worth to continue the CILW's activities in present level

ond to try consolidnting its progress.

To accormplish these objectives there are personal il
motericl conditions,
1) For contimuing the activities in present levels

- to charse on electronic — instrumert ungineer (from the
netional stoff) with the technical zuiding of mointencnce-
work;

2) For comsolidating tke progresss:

- to cherge on engineer ~ econonist (fron the national stoff)
viith the tcchnicel and adninistrcotive dealing of cormiss—
ions;

- to chorge a tecanicion (from the national stalf) with the
technical and administrztive work in the sihould-be instru-
ment store;

~ to recruite ninioun 4 technicizns educated in electronics
for the routine~port of mointonaonce-vork;

-~ it is rejuired 2 new workshop-room as placed that the

transportation of instruments con Le safety and easily
ccconplished;

- it is rejuired an instrument-store with the same arec
28 the workshop=roon's;

- it is recuired a ™hinking-roon” with sepcrate writing
desks for ecch munber of the staff

[
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3) For the distant future:-
in the view of the UNLP support it is cdvisable to transform
the CIGH into Cerntral Likaratory of Industrial Fleetironics
(CLIE) with the possible aid of on UN[DO-experi, CLIE will
be the officicl loborctory of mointenance of electronic eguip-
pent in Sudon, zad will cct cs a cemire for testis and studies
on elecironic and suwall eleciric devices for thc vhole of
indueiry, for geverrcont organizations and for institutions

both in Sudan and abroad.

i Coneral

The past two years' expuriences of CIRW hove proved that
there is 2 definite nced to sevvices of CIRW regarding to sophisti~
caoted electronic and electric instruments in the governmentel and
privete sector of industry, in the cpplied~rescarch institutes, in

health~organizations and in educational institutions.

Funding bockground is not subject of thit-report but it
st be mentioned that CILW had a certzin UNDP/UNIDO surport as
SUD/73/045 rrojuct (which was plarmed for threc pheses) in the Phose
Onc. iccording the common decision of Sudon~Government and UNDP,
the internationsl support of the project will be concelled., Fow-
ever, there is o renl rossibility of future expansion of CTRW's
activities in the ficld of electronic and electric instruments ot

its owm expense,

On the bese of two-yeors-—expsriences and understanding the
present difficulties, the folloving steps ore recomencobles-
~ to continue CIRW's activities ot present level,
~ to consolidate CIEY's progrese; and
~ to develop CIiW into Central Loboratory of Industrizl
Electronics., '

The staff, the instruments, and tools at the CIRW give the
possibility to keep these steps without any larger investment,
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B-CILN's cctivities at present

The CILW-services arel
- direct services (corrective meintenance, preventive meini-
enance, calibration of instruments);
~ indirect services (comsuitancy, training, course giving);
Until now CIRW hos got 60 orders. On the basic of them 38 equipment
were repaired, 12 under repeir, 5 orders mere rejected, and in 5 cases

consultancy or short courses ware held.

CIEW exists 28 o unit of the Engincering Department of the
IRCI, The IRCI os on institutional frcome provides CIRW with different
services aond gives official woys to the clients through its central

adrinistrction section,

CIRW's laborctory-room is located at Mogren, I. serves not
only o8 a workshop, but gives the opportunity of technical kraining
ond is suitable for some res.crch-work, too. (The roof of the lob-
oratory-roon nceds somc maintenonce urgent enough before the reiny-
sesson!) It contzins five workbenches, so, simultcneously 5 equipment
can be under repeair, Dut, the lcboratory-room is very difficult of
access, so, the tronsportation of instruments in and out is difficult,
and possible only through other rooms., The grea of the laborctory-
roon is snall for en intensive work. There is no special insirunent-

store, which makes problems in s sten-tic work.

There is 2 certain "thinking-room", bLut no exclusively for
CIRW-members, The noise level is wvery high, disturbing the theoretical

work of stof{-memlers.

The electricel-power~-suprort of the laboratory-room has the
szme problems as the other parts of Khartoum. During e power-cut it
is impossille to do ~ny work, because the excess-heatercdiating from
the ceiling. L stand-by emergencysgenecrator could be the possible
solution, but for this it must be renewcd th~ whole electric net of
the building, which is very obsolete.

The stoff hos O enginvers and 2 technicians, /At rresent
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one engireer and one technician cre cbrocd for their siudy; and one
engincer has o permonent occupation out of CIRK, The UNiDO-expert,
according his job-description, tokes part in the CIKW's work, muid~
ing it from technical cspects, training on-the-job the staff-menbers,
dealing and consultiay with the clients, s his couiraci cxpircs

on 30 June 1982, he will part from CIRV.

The working organigetion of CIRW Is a8 follows:
imy vork request mast be presented {or confirmed) in writing, cddressed
to adnministrative-section of IRCI. iiter ithe approvel of IRCE 2
nenber of CIRW!s staff checks the ejuipmzent filling out the Pro-
lininary Report. He in common with the Head of CIRW cecide whether

the order will Dbc accepied or rejected,

When the order is for consultoncy, the Head of CIRW sends
sonebedy to fuifill the job ~nd gives the dead-line and the¢ important
vicwpoints.

When the order is for repair, likewise the Head of CIRY
tells off 2 person for duty, giving the deadline, the technical
details, the possille need for speciel spore-parts and reminds hin

of importance of commnications with one who ordered.

If there is ¢ need for special spore-parts, these will be
cccuired by the owner of the ejuipment or ty CIRW,

Finishing the technicel procedure of repair, the repairer
f£ille out a Final Eeport on Completion of Repair and the first part
of on Information Feedback Questionncire, and gives a notice to the
cdministration including the repair-cost which contains a nominal
fee plus cost of parits employed., The bill will be sent by the
Hdmdnietrotion,

The transportation of equipnent is the owner's duty but CIRW
hoe to drow attention to special aspects,

The technical delivery is performed in the workshop of CIRW
or in the spot, when the delivery mst be concelled because of specizl
renson (6.2, temporery power~cut) it will be fixed on other date by




-39 -

mutucl consent, A4t the delivery the owmer (or the operctor) is
advised of the best usnge, the specinlity and the preventive

nointenance of the equipnent,

Six months cfter the repair ome of the CIRW-staff poes to
the spurt, inspects the cuipment and fills out the vhele informove
tion Feedback uestionnaire. In such a woy CIRW can hove comprehen—
sive inforpations sbout the reliability of iis work, a~nd cen moke

the necessary corrections to cystens mnd procedures,

The scientific port ol work of CINW contains the czlibrotion
procedure of electric and elactronic instrumnnts, investigations and
studies of mecsuring methods, giving short courses to operztors of

sophisticated equipment consuliancy about preventive maintenance,

The troining of the Cik-staff is orgaric port of work,
The present CIRU-stoff hos the basic knowledge of electric and
electronic instruments and acquiries the specinlty of repeoiring
technology on-the-job,

To secure the special knowledge for olhers noi participabing
in the present work of CIGW, there were preparcd Technical Mamaal’
Vol, 1 aond Vol. 2, conpleted some other themas 28 how to store

instruments, how to vee inetruments, etc.

C. Tcosks fo::_jhe neor future

To continue CIKW's octivities at present level it needs only
to replace the leaving UNIDO-expert's work in the workshop-work,
For this it is inperative to obrein a well~educated eiectronic
enzineer who knows elcctronic instrunents ot designer's level becouse
of the lack of maintcnance insiructions for sorhisticated equipnent
in Sudon, He will be the technical guide of CIRW, consulting,
treining and helping in practicel meintenance,

It seens thot o momber of the national staff, en electronic
engineor educated in electronic instruments, who is due to oome
home shortly from cbroad, will be appliccble for this job,
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Lt this first step it is recommended to tegzin irmproving ithe
working morale and comrruity relations of the stafl by neans of more
incentives and o pleasing environmmont. 411 the tiwe, at each step
is very important thot the staff-members mst have boin enthusiesn

ond aptitude for their job in each level,

D. Consolidating CIRW'S progress

ha post two vears was the time of estoblishirg the nucieus
of CIRW. The further life of it depends on condition of conscientions
care, Ind the time is o very important factor of this process., The
micleus can vegetate for haif o year (moximun one year!) without
concolidating its prcgress. Toking good care the racleus will begin
developing for a bright futvre,

To consolidate the prosress of CIRW has perscnal and

noterial conditinns,

The personal conditions to cccomplish this task can te
fulfilled portly fron the prescnt national stoff, partly be recruiting

new nenbers.

It is nceded o technically educcted persca with knowledge
of electric and electronic instruments! besics ond with good knowledge

of ccononmy and of administration,

He will deal with the clients, poying facts-finding visits,
being preseant at the recipt cnd delivering of instruments, and
crronging the occesinnal eonplains,

His duty will be to ccquire the standord and special spare-
ports, to be in commuication with the local representatives of
pmamufacturers (or directly with the mamufecturers), to supervise the
administration regarding to CIRW, to prepore ithe repair plans end
to compute the repoair-costs,

(Such o person cen Le find in the present national staff)

Furthermore, at this step there is o need of a technically
educated person who will do all the technicel ond administrative
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work in the instrument-si-re (will be mentioned furthex),

Under the guiding of {ic Huead of CIRW and of ths engineer-
economist, he will do thz tcoking in ond out of insiruments, he will
arronge the tronsportations of instrumeats nnd repoirers to the
spot and back, he will be in charge of care of CILhW-rcperts,

techniczl catzlogues, instruction-manuals, ete.

(This parson wiil be availakle cfter his hone~return froo

the present notional siaff),

To consolidrte the pregress of CIRW it needs the recruaitment
of nirimin 4 technicians educated in electronics, They will do the

routine part of the maintenonce work,

They mst be familiar with the basics of maintenance,
necsurenent technicue, with knowledge of c¢iectronic compenents and

with the ability of report-wiiting.

The training of CIkW-staff in this stoge should be mainly
self-study, organizing by the IACI-manogument, as it was recommended
in the Report No. 2 on Progress very detailed,

The present workshcop-roonm was sufficient for creation of
nucleus of CIRW, but it is ccopletely unfit for comsolidating the
progress, The real remedy is to meve into the new beilding which
wos already promised in the 1975 - contract,

In the new tuilding the CIRW's workshop-room must be so
pleced that the in ond out tronsportotion of instrument should be

cccomplished safety and easily.

It will be rejuired an instrument-store with the same area
as the workshop-room for the instruments (before -, under -, and after
repoir), for the special spare--parts ond for the expensive test~
iastrunents of CIKW,

Further will be required a so called "thinking-roon" with
soparate writing desks for each menber of the staff,

The workshop~room must be equipped a mein-switch and overy
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workbench must have its owa loccl--switch for scofety.

In ecch working-ploce iz needed o food eaxrthirg (meparately
P

fron tha electric-net ), for moamrexent parpose,

Every workplace needs loccl light {$cble iemp). FBvery work—

place must have minimum one lockable drawer.

Bvery workbench needs o large plastic sheet Tor covering it
ot the end of the workday, in svch o wey protecting the godgets on the
tench from the hecvy dust.

Regarding to the test--instruments ond tools, it would be
very uscful for CIRW's work:-
-~ simple, portable oscilloscope for oa-the-sitc werk;

an [M-FM Signal Genercior for the common bands;

a Q@meter;

o twin DC~pouer supply for IC circuits, and
- o DC--AC powerencter; 0,5 clioss; max, 150Vi; for the

. calibration work with adepters; |
Further '
. ~ 2 handy driller-machine;

- 0 proper vicej ond
- different types of files;
because during the electronic equipment' repair it is inevitable to

do some mechanical work,

In connection with the stonderd end special spore~paris it
is recommended from technical, economic, cnd moral aspects 1o
purchose them when CIEH will be rloced in its new premises. (Notes
during the two yeors among the 60 handled equipment thers was only
one which repoir wes friled Lecouse of lack of a spore~part.

Unfortunctely, thie sporc-parts was not coquircble)s

E, Tosks for the distont future,

S

. ifter consolidating the progress the CIRW will have all the
necessary conditions for further development. The highly quclified
. staff won't have ocoupied its whole time with maintenonce, and on the

! ! [

! i [
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other hand a such 2 stzff is worthy of other type of scieuntific work

too0.

Dut technicerl and economical aspects also show the demond
of further Qeveloping. Such a development con be approx. in the
year 1984.

Psychologicel ond economical crgumenss recoumend to alier
the nome also, Studying a lot of aspects, o proper name scems to bes
CENTR/L LALORATORY OF INDISTRIAL ELECTRCNICS (CLIE).

With the cid of an UNIDO-expert, who airenady knows the
conditions and hobits of Sudan, the CLIE con be estoblished during

2 - 3 yecrs,

The assum:d staff of an efficient CLIE at the beginning
o8 to be the staff of CIRW ircrezsed successive to approx. 30
persons, of whom 6 will be e¢icetronic and e¢lectrical engineers, They
will do their job in three groups : nmaintenance, test, studies ond

research,

The CLIE will be cn officinl establishrent which is non-

. prefit moking and self-adoinistering, in the frrope of IRCI, Receiv-
ing no grant, it hos to cover working expenscs bty the cost of its
services, (However, at the leginning UNIDO can support the CLIE's
expenditure on equipment, ond after the state authorities can do the

sane, )

The role of CLIE will be two-fold:
- first, it will be the officicl laboratory of meintenance of
electronic ejuipment in Sudan,
~ secondly, it vill oot as o centre for tests ond studies on elect-
ronic and small electric devices (aprlionces and equipment) for
the whole of incustry, for pgovermment orgonization, and for inst-
itutions Loth in Sudan ond abroaod,

, It will acconzlish, in addition, o certain romber of
special missions agsigmed to it Ly government reuest,
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Hoving an efficiert CLIE the Sudan con opply for acceptonce
of penber of internationzi Certificction Dody (C3j. Feor request o
committee from the hexdpmoriers of CD will noke or inspoct on-visit
a2t CLIE and for its recommendation CLIE will get the xright t- perform
tests according to the CD specifications and to give cartifications
for o certain type of momafactured goods (c.g. electricel houschold
applionces, perisble tools, etc.)

& tris stoge of development the possibie clients of GLIE
will be : Internationel Organizations in frome of CD system; Sudon
ond foreign merufacturers; Sudan Trade Componies; Ministry od
Comrerce; privote morufacturers and coppanies, This state which
will meon o lot of sdvantoges in the internction2l trade con be
estinated for 198u,

The CLIE will be wockirng on

~ 211 electronic and smcll electric ceasuring instruments
cnd devices for industrial use and for standardization
purpose froo DC to high frequency; ' ﬁ

-~ electronic scientific znd medical ejuipnent for industrial
and nedical use, for applied research use from IC to
high frequency;

~ cll1 types of possive end zctive (electronic and small
electriczl) components, including logic and lineor inte-
grcted circuits; L

~ electrical household appliances with electrcnic control
and regulation; 1

- seasors, components of measuring and cutomatic regulation

systens, investers, stabilized power supplies, rectifiers,

What the CLIE will do:-
scheduled rreventive meintenance (on subscription);

]

~ corrective maintenanco; ‘
~ neasurement, cclibretion, checking, testing of electronic
and snall electric cppliances;

testing, celibrating, selecting and setting into operation
of electronic instruments;
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tests for compliance with Sudan-stondards and irternztioncl

recommendations, sufely tests;

- technical oacceptonce tesis, promution of products, insuring
their cherccteristics and performmnce by mecns of
impartial anld official reports o certifications;

- coniracts for investigations ond studies (methods, new
equipmert, ond opplications), for special torgets of
research ond developing (eguipment, nothods, ete.);

- working out special probless by comsultancy, by technical
cssistonce, or by research;

- trzining for specialised staff to carry out preventive
neinten~nce, measurement and salibretion.

Possible clients of CLIE:

= Sudan and forcizm speciclised momfacturers, users,
cormercicl institutions, rercircrs;

- suthorities, civil aad military techajczl staote
establishoents;

- governmentcl and privete sector of industry;

~ Universities, hospitals, medical users;

~ all the present clients of CIL¥,

JS—
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D

list of recomiended sparc-porte for the

repeired instrumenis

1) * Nil

2) V. 50 S type photocell, Ronk El. in U.K.

3) M1

2) 3/l:r:~.r*.sis‘tor 3055 type; 30/'Si diode p400 type;
16/fpse C,54 20x5 slow; 16/fuse i,25. 20x5 slow;
3/PB X 5558 (10) 11/74/T5-6663

5) 3/lanp with min sockel 24V; 0,044;

6) 5/hccter unit 220V; 1 Ku;

7) 3/electrometer tube 2532 Deckman type

8) Ml

9) 3/electromcter tube 2532 Deckman type

10) 2/iBG Metal rectificr 3x24V; 0,5.

11) M1

12) K1

13) Coil for "long" relay 50CC ohm; 48V;

12) 6/panel-soldered glimn~lanpe

15) 6/pcnel-soldered glimm~lompe

16) M1

17) M1

18) 3/clectrometer tute 2532 Deckman type

19) Mil

20) 2/50 F; 70V; electrolyte Condenser

21) L 704 type IC

22) M1

23) M1

24) Wil

25) Ml

26) £4/Zenur diode 5,6V; DZY 8Gtype
£/Zener diode 3,3V; B2Y 88type

% identifying mumber of instrumente, corresponding to /nnex I.
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27) M1

23) elactric clutch; 40 mn dicaeter; 24V; 0,14;

29) M1l

30) M1

31) 2/200 F; 16V; il-Elce.Siemens

32) M1

33) 6/zdjusting screws for knife-cdge

34) M1

35) M1

36) and 37) 50/short ball-choin (Metiler)
50/1long bell-chain (mettler)
20/spec. micrometer—disc (Mettler)

38) Ml

39) M1

40) tipe with thermocouples

41) M1

42) Ml

43) Sliding-wire unit

44) Special bellows

45) K1TT 5 Type IC; (553 op. amp.);

46) Ml

27) pivot plus jewelry

48) M1

49) M1

50) M1

51) 2/Zafir bed for knife-edze

52) Ml

53) Mil

54) M1

55) Ml

56) fluorite electrodes; plastic dishes;

57) 3/electroneter tube 2532 Deckmen type;

58) 10/RCi-IC

Notes the (-) signed iteus are under repair becsuse of lack of the
mentioned spare~part(s).
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59) M1
60) Mil
61) plastic tubes, adapters, membranes;

62) knife~edge Learings.
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__INNEX IV ~ 2a

Sanple of specificction of spare-parts for the inziruncni-ouners,

LIST OF SP.RE PARTS

- -,

FOR _&JPOMuiyC VOLTLIE SPLLL.JZER IN

DESCRTPTION

1- Trensistor
2- Diode, Silicon
3~ Fuse 1/2L 20mrxSmn

L~ Fuse 1,25 A 20mmxHmn

5.~ Printed Doards

MINISTRY OF MINING

TYPE

3055

Goneral Instrunent
P ¢2o0c, IN 5060
"Slow Dlow"
Dnlgin F 286
¥5low Dlow"
Dulzin F 286

K 5558(10) 11/74

QUANTITY

B

30

16

16
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JNNEX TV-b

. . v st

Roteks Precision Colilrctor

Tronsistors

2N.1246 PNP
2N3643 KPN
2N3019 NPH
oN2033 PP
2N29.6 L PNP
oN4859 FET

Integrated Circuits

Diodes

Reloys

Indicators

Mages

U7B 93L22 59%
M 3.6 P

SN 74LO0ON

LM 301 [H

LM 301 /L

1T 1814 P

PM 725C

1340C2

1N914

62R2T-24VDC
62RLT-24VIC
GP3R231ND2000
12430-06-1 (310)

521 .iu,
28E8D

1,5 imp, 313CL.5
3,0 Amp. 313003

N

NaT
Fnirchild
Fairchild
TT

NLD

Foirchild
MOT
TI

hofeiy

Inalog Devices

¥oT

Pre Monoiithic

MOT
Foirchild
Signe

Sigma
CelsClure

iner,Zettler

Dialight
Sylvania

Littlefuse
Littlcfuse

2 piece(s)

T N S )

S I~ T SR U ORI

[AC I ]

o N S N

N

WU
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Ratsk : High Curremt ldcpter

Trorsistors  2MN2019 PN Fairchild 1
2N3643 KD T 1
2N4248 IS NiT 1l
Integrated Circuits LM 301 JiL smelog Devices 1
Diodes 1N514 Fairchild
1IN4002 ¥OT
Reloys 6212124V 0 Sigma 1l
Fuscs 1 1/2 imp. 3130L.5 Littlefuse
15 imp. 313015 Littlefuse
DBollentimes Digital Multimeter
Trensistors  NSD135 PN Priy 2
2N2126 NP MOT 2
’ 2N4124 NP yor 6
215416 PNP ¥OT 1
. E211 JFET--N MOT 1
2N4918 PNP MoT 1
13081 NPy RC4A 1
Integrated Circuits
Cl3140E FET--OP/MP RCL 2
LD 120 CJ HOD=-DVM fnalog Devieces 1
LD 121 CJ MOD-DIG danlog Devices 1
HEF-02C 24:-10256-04 Dellantine 1
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DiocCes ¥T 300 s8I Fairchilad 2
’ 184005 ST HOP 3
1NZ571 SIZEER NOT 1
1N4151 st GE 2
MDL920.m-2 MOT 1
1N4934 sI Foirchild 2
1N759 SI ZENER HOT 1
Transformers  TRX 30364 DC/IC CONV. D/LLANTINE 1
Fuscs 2,0 lop.
1,0 fop.

s * —

Bollantine 3 Counter-Timer
Pronsistors 2N3640 PLP Fairchild 5
23646 NPN Fairchild 3
2N2124 NPN 1OT 10
. 2N2852 UNI MOT 1
21613 NPN MOT 1
. MJE 520 NPN MoT 1
2N3955 JFET N 2
215179 NPN 10T 2
2N4126 PNP MOT 2
MPS 4355 PNP MOT 4
2N2403 PNP MOT 8
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. Integratced Circuits
ICP 8290 TTL  DEC-GOUNNMEQL Signetics 1
SN740CN T 5
MC 10216L HI Spced {np. MOT 1
SKN7473 T 1
LM320T-15 Reg. NiT 2
78%05C 1/2 &L Reg. Fairchild 1
Diodes 1,151 sY GE 5
15201 GE IPT 15
50822800 Schottiry HP 3
1N7584 ST ZEFER MOT 1
IN746 A S1 MOT 1
1¥753 L ST ZENER 10T 1
1N4999 S POWER MO 2
HOOS 1 Z=p. Dricge pod 2
182003 SI POWER NOT 1
Fuses 1/2 fop. 313,500 3.6 Littlefuse 1
. Lomps 73/4 L7 60 M. IMEN ST,
H-P : Distortion Measurement Set
Tronsistors  VCRk2N FET H-P
2305, NP RCA
2N4392 J-FET Hor
Integrated Circuits
1326-0467 op-117P - 12
1826-0315 OP»/}MP H-P
1826=0021 OP=i1P H-P

1826=~0109 0P~ H-P




LK 325H Reg. NOT 2
' LM 346N Rog. Mo? 6
LM 318 0Pe fop. MoT 5
L¥ 310 H Reg. MOT 2
M 1456 € MODs MOT 3 '
Diodes 1901-0040 Switch B-P 30
19€1-0518 Schotiky H~P 5
1601--0535 Schottky H-P 1
1901~0025 Gen. H.P 10
1902-0029 Zener B-P 3
1902-0938 Zener H-P 9
1902-3126 Zener B-F 1
1902--055; Zener H-P 3
1902-0933 Zener H-P 3
1902-1335 Zener H-P Z
1902-3149 Zener B-P 3 H
. 1902-3062 Zunar B-P 2 |
1906-0056 Dridge =P 3
- Thotonodule
19900644, Connect. B-P 3
1990=-0630 Connect. B-P 1
Fuses 0,062 fmp. Normel (1,25x0,25) Littlefuse 5
Relay 0490-1137 Reed H-P 3
0490-0563 12VIC H-P 1




H-P Legzing Multimetor

Trensistors 2N30538
2N917
1853-0:19
185.-0071
1355-0222
1855-0270
18530086
2N3539
2N3055
2N29CA4
1855-=03C3

Integroted Circuits

M 1556 G
SN 7;L81398
18618-0730
1818-0695
1620-1742
1520-1672
1613-009¢6
1826=0.,21
1613-0097

CD 4C77TF

I 10025 DCP
MC 14C01 DCP
CD 4013 D.E
MC 1/526 ICP
W 14049 ICP
W 1,042 ICP
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Op. fmp.

Decoder TTL

ROM
Conp.
Gote
Gote

ST

A A4

SI
SI
SI
SI

Input Hybird

I Conv,

Integr. Hytird

Gote CUOS
Gate CMGS
Gote CHOS
FF CMOS
MV CHOS
IV CMOS
QLD CHOS

KT

H-P
B-P
B-P
H-P
B-P

H-P

XOoT
TI

B-P
H-P
H-P
H-P
H-P
H-P
H-P
R4
MoT
MOT
RCL
MOT
MOT
HOT

[
Vi N W
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Dioc:s

LED ~ VISIDLE HLMP-C3C1

HR 751
1501-0C28
1902-0C29
1N3997.R
19C2-C766
19C2-1329
19023182
19C2-3171
1902-0029
1902-1331
1901-0050
1901-0C.20
2501-0518
1901~C376
DPLD 1C0

C590-1187
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Rect.
Rect,
itect,
Zencr
Zener
Zener
Zener
Zener
Zenexr

Zizner

10CV 6.
40CV 0,754
60CV G, 754
5,6V

18, 2v
6,95V
12,1V

11V

6,19V
6,5V

Switching 0,24
Suitching 50nd
Schcttky

Gen,

Dual 35V SCDIL

Reed

0,375 Jmp 1x0,25 UL(IEC)
€,125 imp SLO~ILO 1,25x0C,25 UL

MOT 3
E-.p 17
B-P 1
MOT 1
H-P 1
H-.P 1
H-P 7
Y 1
H-P 1
H-P 1
H-P 1c
H~P 24
H-P 1
H-P 9
Siliconix 1
H-P 1C
H-p 2C

Littlefuse §

H-P 20
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DO T - o
1 Standerd Spore Parts

Mctol-flin resisters 0,56 5%,

50/1,5 OHH 5¢/4,7 O
50/1C 0w 50/15 O 50/22 Ox 50/33 CHM
100/47 UM 5C/65 OFM 100,10C OHM
fron the following vzlues 50 - 50 pieces:
1,C K 1,2K 1,5K 1,8K 2,k 2,7K 3,3K
3,9%K 4,7K 5, 6K 6, 8K 8,% 10,CK
12K 15K 18K 2K 27K 3X 39K
L7K 56K 6CK 82K 100K
120K 150K 100K 220K 270K 33K 39CK !
47CK 56CK 65CK 820K 1 !
20/1,2M 20/1, 54 2¢/2, 2M 20/, ™M

10/8, 21 1¢/10H

| | i i (BRI T 1 | Il |




Cercnic Condensers X = <40

1¢/2,2 IF 10/4, 7pF 2c/1cp®  2¢/i5 p?

Ceraonic Condensers ™ = ~75C

20/22 pF 20/33pF

Ceraizic Condlnsers TX = -=15C0
50/47 pF

Cercpic Condensers T = -3300

2¢/68 pF 50/1CCpF 50/12C pF

Ceromic Condensers ™ = -560C

20/15C pF 20/27G pF

Ceranic Condensers ™ = + 3300

20/330 pF 20/470 pP 20/680 pF 20/820pF

Ceranic Condensers X = + 12000

20/10C0 pF 20/1500 pF 20/20C pF 50/470C pP
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Cerenic disc copocities 60V

16/0, 022 F 1¢/0,047 b 10/0,c66 F

100/0,10C F 20/0,410 F

Elecirnlytic condensers

1¢/680 F 6,3V
5/220c F 6,3V
5/650 F 16V
s/100c0 F 16V
5/2200 F 16V
1c/aco0 F 63V
10/160¢c F 63V
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[XNEX V-4

—— - -

Dater 26/8/1980

¥r. V. Ivanov

Engineering Incustries Section,
Industrial Operations Division of UNILO,
Viemnn International Center

UNIDO D--2165
£+1£0C Viemna /USTRI.A.

Deor M, Ivanov,
Ref: DP/SUD/73/045 ~ Central Instrument
Repair Workshop

iccording to our discussions, I on sending this letter to
inform you about the project-situation as I fouad it, and about

ry preliminary work,

On the occcsion of the introduction visit to Mr, fbd.ol
Rehman thmed Elcgib, Tirector Council for Scicntific and
Technologicel Riesearch of Natiocnal Council for licsearch, ond
to Dr, Farouk ElTayeb ElHedi, fcting Director of the Industrial
Resecrch and Consultoncy Institute, we looked through the history
oand the present situction of the project, IMr, Peter Quennell,
/saistant Resident Representative of UNDP ot Sudan, gave me the
project~file to understand all tho historiccl details, and to
elaborate a working~plun~draft. With the help of Dr, Fohamed
Osman .bdella Head of the Enginsering Department of the
IRCI, I beconme acuainted with the nationcl staff of the CIRW
(Central Instrument Repoir Workshop). We peid a number of
visits to places such 2s resecorch laborctories, workshops, ond

Universities, wherc there cre electronic instruments of interest

to the project,
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I have checked the instruments cid tools ordered by ULIDO,
s according to the Terminal Report prepared by the URIDO consultant

Ir., Westh, .11 have bLeen recerved, clthough some ore unsuitable,

48 z result of <Lserveotion, I Laove crrived ot the foilowing '
findings -
1) The CIRW is still situated in its origincl place, namely

in one of the scctions of the old building of the Engineering

and workshap Deportment of the IRCI,

Tt secms to be acceptable for the beginning of the
project cctivities, efter certain prepavatious like setting
sockets, arrangement of benches, have teen completed. How--
ever, by all meanr pnssitle, UNYDO and UIDP must press for

completion of the new building, vwhich is extremzly evercuc,

2) We have to tnoke great care for the instruments becuuse
of the tropical conditions rains, send-storms, and the i

extreme heat. We ore now ever more than the hclf of the

» operational preperctory works, despite the 2lmost deily
,"' shortage of the electricity.
' 3) The ossigned material staff of the CIRW, according to

Dr, Mohamed Osman [tdolla, consists of 5 engineers, 2
technicians and 1 typist. They hod attained experience
in the cdiministirative work of the CILlN, like Z:ventories,
forms to fill in, etc. Now we must follow up this work
with useful hints and information for the eperatcrs of
the electronic justruments, It is regrettable that
presently only two engineers from the national staff are
evailable, tut I heve pleasure in informing you that both
of them cre full of enthusiasm o8 regords the CIRW.

2) Most of the instruments and tools provided by UNIDO are
very suited for the beginning of the programme. Dy
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neens of their, we are zlle to provide two working places
fit to mending end ctlilroiing electronic instrumenis.

But among the instrurents ilere zre scme uasuitable for
using heceuse of the lack of the cempleacniory units.
Concerning the hand-tocls, there zre clso some items So
cooplete. Ye hove Legun to inventory them from this

point of view, and to prepare lists for the most imporiant

2dditional instruments nnd tools urgently nceded.

Althongh the national stoff is highly educated in its

field, there is o certain need to learn the special
practical and theoretical knw:iedge of repairing scientific
and industrial instruments, the tradeoff will be the on--the-
job training, I have begun this work, supcrvising the
national staff on the practical work for instrument —
repairing, Dut the regulor training-course is expected

to begin in Septenber for the whole staff, and for some
cuests from other institutes and workshops.

You can see from the zlLove that the importont technical
prerecuisites satisfy the demonds of the present work of the
projoct, It secms to me that I can continue my assignment in
the frame of my job~description., In this moment there is no

need to modify or to complete it.

The UNDP Resident Representative hos suggested that I
follow the course of actions indicated belows-
2) Factual report and short-term workplon,

b) Factual survey of the instrumentation in Fhartounm,

and repair facilities cvailable,
¢) Proposols for the development of the CINWW in the
naxt 2 - 3 yecrs,
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d) Tripartite review in October or November to review our
rroposcls, and to moke decisions for the future of the )
project., (UMDP would like UNIDO Hacdquarters to be
represented. Tlease colle concerning this).

¢) Revision of tho project—document, and preperation of

detailed workplan,
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ANNEX V-b 1

Dute : 25, October 1980

IRTERNAL

UNIDO
Central Instrument Rep:ir or.shor
TR/sur /73 /0k5
Project i The Tenoer:tlc Reruolle of ilo Suluc,

Re~ort O Receal Tro- rese:

emaresscsecevasenascrreelioonee
Toe ~rercrotory worss eatizie. in the Trelicinery Rejpert

(- ~tas . 28/8/19B0) auw rre finis’er unl the CIRW hogra h's .utles

Until now we huve relirea:

- Two Tleetr.nicelly re ulute. fur-ices -t the Ministry of
wintug (1m0

- A S ectrostot. aeter {or B Dolurons Hosibols

- Tue tisui” Sc.oti: ot oo Counter wt the N:oti an? Terlth

Ceater (MHC) o vinutiu, iot LT trouwlese

Kot owe ore dooting with o oTlectur D the NHC.
pe amdite o orroetieat ot theoreticn” irainin. wes Qiiletel
eoreernir: e,

'
Ly
de

T et oreliolanry indor ooting avout the equijeet Lo
rossire@  Nuesty nocire w.s elotorste. owi rrovel ig ruct.ce.

me Picet user oF it e vr, ALlel pottul wilth cooasevion i

Fe lige stalitizer ot Loe Wi,

At the e ol cetuber .ar st Tos _ruwns  oiter Lie tuce
years stuay i1 In lont Mr, roous fhoe” Builan caae houe a3
joine t. uas, wa. Mr. Avcel pottol, o youn. enliecr tecitue 4180 4

escre oL our §tuol. Mot o7 the cre hi hly eluciie. TCTSsIS8,

ve loon Lepwer. to othelr cortleir.tioc oo CI7W.
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is per information of UNDP, the project - budget for 198C -
1901 years is $40.00C,~ in the Ecuipment itenm.

Short-Term Workplan (Noverber — December 1950):-

- To exccnte the ropairing-work of the pH meter of the NHC;

- To cormence the repeiring—work of the 3-phase stcbilizer ot
the MV;

- To begin the collection of facts concerning the equipment

out of work at the Food Research Centre (FRC) by mecns of

the zbove mentioned Questionnaire.

- To arrange the repairing-work progran at the FRC and et the
IRCI,

- To elzborate 2 list for ordering equipment and tools to
conplete the laberetory.

- It is essential an immediate assignrent of two technicians
for the CIRW-Stoff,

- To elcborate the job~descriptions for stoff members,
particulerly in terms of availability level for the CIRW-work.

- It is importont to try to find the co-operation possibilities

with other repcir-workshops,

- It is mandetory to follow the visits ot the future "clients"
of CIRW, ncmely at the industry sector, to get informations
end to give possible advices concerning the equipment and
instruments,

- For this it is very important to follow the completing of
the GQuide Dook for Scientific Instruments and Measuring
Equipoent in Sudan,

- To study the organizing problem of the tripartite review
mentioned in the preliminary report.
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ANREX V - b 2

Dates 28, December 1960

INTERNALL

UNTD0

Centrai Instrument Repair Workshop
DP/SUD/13/025
Project in the Democr:tic Repuklic of the Sudon,

Report on Progress / November - December 190C.

During the period Novenber - Decoumber we have repeired:

- o 3-phase stobiliger at the Ministry of Mining;
- Inhydro sproy-dryer ot the Food Research Centre;
- Spectrophotometer ot the Soil Preservation Institute.

Is o result of our visits the CIIW hos got commissioned for
repairing instruments cnd ecuipnent from

= Teheldy Foctory

= Faculty of Thormocy

- Food Research Center

~ Ministry of Jgriculturec.

To eloborote the list for ordering equipuent and tools to ccaplete
our laborstory is Leing made continumously., Detto s list of

spare-perts,
The course of checking equipment of CIRW was continued,

4 continuous procticol and theoretical on=the-job training wos

completed.

There werc chonges ot CIRW-staffs
Mr. [bdel Fottoh mechanicnl engineer left usg
Mr., Elshiekh [lLdelgadir clectronic engineer ond
Mr, ibdel Yonein electronic engineer ore new staff-nmembers.
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. Short-Tern Workrlen / Jomory — February 1631,
- To contimue the repairing work satisfying the comnmissions,
- To follow : =) the ccllection of facts concernirg the ,

equipnent out of wotrk;

b) ihe completing of the Guide Dook for Scientific
Instruments and Messuring Eguipment in Sucong

¢) cloborating tha job--descriptions for stalf-
nembers;

@) chesking of equimment of CIRW;

¢) the on-the-job—training-

- To make proposals for stady tours.
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ANNEX V b 3
Dotes 23 Febracry 1902

UNLDO
Centrzl Instrunent Lep-air Workshop
DP/3UD/73 /045

Project in the Demoecrctic Reputlic of the Sudoa,

Keport on recext progress

¥2 have been contiming the repairing work satisfyirg the

comaissions.

We prepared o "Finnl Report" —form concerning with the equirnent
repcired, which contains item "Recommendntions", Mony tines

we ore not aoble to mcke on exwct repzir, e.3., becanse of lack
of original spore ports. In such 2 case we sutgest recommendo—~
tions cond the owner of the equipment heos to muze decisions
concerning the wcy of ncintencnce, Such hoppened repairing o
3-phase stabilizer for the Ministry of Jgriculiure, The
anzlysis of the equipment showed that stcbiiizer has not enough
relictility, and only one unit of the three is worih economically
for repairing. So we wrote down our recounendations ond the
owner had to decide vhether to repair 21l the thresz uwnitz or

only the one sugpgested.
The precticcl and theoreticzl on-the-job itraining wos contimued,

Short~Tern Workpion / March - fApril 1901,

- To contimie the maintenance-work satisfying the commissions,
~ "o ncke proposals for study tours,
- Yo find ¢ possibility for rewinding middle-sized electrometers

end transfornmers,

- To elaborate o sumnary-report cbout the past ronths,
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UNITSD H.TLONS LEVELCPRENYE DPROGRANGTS

Froject of thc Governnent of the
DFRIOGRAYIC REFULLIC OF THE SUDLN

§Uﬂ 3!055 ~ Cenircl Instroment Repair Workshop (] (Dn:*..*_:e One)
Kepomt on Progress to Dite and ¥iars for the Fulure Feriod
Section 1, Short History of the Project
Section 2. Technical Progroone

fHisa Imventer

B, Orgenizotion

C, Duiidings

D, Policy Decisions
E, Systenatic ¥ork
F. Treoining

LNNEX I LIST OF INSTIAMEITS ON PLOJECT
LNNEX II CIRM “CLIENTS" LIST
INNEX IIX QUESTIONN.IRE FOR THE CIRW GUIDE BCOK
(NEEX IV~2  JOD DESCRIPTTON CF NATIONL ST.FF MIMER # 1 (SAWLE)
SNNEX IV-L JOD TESCRIPTION OF FATIONJL STAFF MWIDTR # 2 {S{FLE)
[NHEX TV-c  JOB DESGRIPT:ON OF N.TION.L ST.FF MAJDER # 3 /SilPLE)
LNNEX V SULVEY CF ELECTRONIC IMSTRUMINTATION
ZNNEX VI FIN/L RLPORT CN COMPLETION CI' REDAIR
[NWEX VI INVENTORY OF THE INSTRUMENTS SO FAR KEPATRED

(OR UNDEL REPLIL).

Khartoun
Morch 1901
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1. Short History cf the ProZect

D e S RN

In the year 1976, the National Council for Research INCR;‘, in
collchorction with the Irdusirial Hesearch and Comsuliiney Institute
(IRCI), decided to esiclblish the Centrzal Instrument H=poir borkshop
(CIRK) with technical support by UIDP/UNIDC.

Short--tern UNIDO consulionts visited the Sudan, z2nd found that the
courtry hos a cousiducolle mantity of sophisticoted instrument, 4
lost of thenm are even left adie, or wvre scrapped for lock of maintenance,
There wzs prepared o list of electironic ingtruments ond handy fools
necassary for the CIRW, In accordance with il instruments and tonis

were delivered to the 10I (Sce snnex I),

On Ist of Juiy 156C, the UWIDO erpert in mointenonce, repair
and calibration of electric ond elecironic instruments, arriveld, aond
the preparatory work hns begun to establish an inliticl mucleas for

nointenance nzinly for elecironic eguirnment, |

ifter visits to vorious places {Sce innex IN), the CIRW started
to meintain eguipoent of diverse owners, likc Ministry of Indusiry;
finistry of Mining; Hinisiry of lsriculture; Ministry of Health, the
University; and the privetc sector, Gaining expericnces in such a
woy now we cre prepered to give meintennnce services to such portuers
os3~

= the industry and indusirial rescarch institutes;
J H

agricultural relcied indusiriess

= health reloted lchorntories;

universities;

- privote sector

Iiny work-recucst must Le presented or confirmed in writing,
(.v’.n ordinary letter is nde,uste for nmoking an order for work).
Cur addresss~

Industrial kesearch ond Consultancy Institute
Central Instrumeiht Kepair Workshop

IO, Dox 263,

Khartour, Suden,
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2, Technical Prosrorme

e L TP Y

Long-roanme objective

e o ane

The long-ronge objactive of the project is io promote the
economic development of the Sudan through pood mairicnance which is
the key to sound developpmeni of indusivy., It will ke performcd in
three phases; the decdline for the first phese, i,e. the establish-
nert of o small maintenanse unit for electronic ecuipnment; is the

end of 1932,

It reziuires nancgement os well os technieal skills and techaical

knowledge, besides pcosuring instrunents and tools.

Trmediatc oljectives for the first prasc

ta

L. To have on up~to--date inventory of electronic equipmens .n
the Sudan,

B. To have 2n crganizetion suitalle; ot leasi as 2 muclaus,
i, P, oy & P

- A L e G

C. To have suitable buildirgs,

D. To have suitable policy-decisions,

BE. To huve & systematin work according to short term workpioms,

v e cam — . -

P, To have iraining for the stoff in 211 levels,

-

sy Tnventory.

fin inventory of electronic eyuipment in the Sudon has been
started, in the Guide Book for Electronic Instrumsnt and Measuring

Ecuipment in Sudon, elctoraied in the freme of the CTLV,

The first version of this book will contain about OC poges,
coliecting the informations from 54 places (the dato-collecting work
begun in 1976 by meons of o Muestionnzire, see Aanex 1If), This
firsi version oust Le followed Ly other versiorns in future, becouse
the informations of this Dovk are essenii:zl regarding maintenance,
colibration ond standordizotion. (For this we need the help of our

crtners), This Look should be the Lase of the systematic maintenance

and consultoncy work.
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De Crgonisction
The orgenigotion chart of tha IRCI is not yat approved by the
. Iﬁnistry.
It is plonned that the CIDH will be o Departnment (instecd of o
Unit) in the IRCI structure.

The working orgonizction of . Cilid suitable for Sudan is toking
its shope.

1t seens that the rired matcix-orgenization (Lased on ihe
rrinciple that ecch person is assuned to alterncte lLetween difierent
roles, cond each person is assumed to cover more than one work-role)
would be the beci, becouse of the large voriety of ihe maintenance
protlems. Iut the overlopping betwecn roles must be limited,
heccuse sone degree of speciiiigation is royuired, The organization
is "mixed", so the techniciens and labour-boys have their hieranrchicel
system relctive to the enginccrs, but among ihemsel.es they also

must have & pure metrix-orgonizeotion,

The Working-Ovzonizotion Chort of CIBW's Flectronics Tivision,

|GEIEP OF DEPT o** DELT

E ~ Engincer
T~ Technician
L - Lzhour=boy
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A very important part of orgarnization is the development of ithe
. natjon=l staff, 1In a developing country such as thsz Sudan, it is not
reasonoble to have a narrow specizlizction fer repairirg, However,
even in the classification of equipment, it is noi pnssible io say
thot this equipment is pure-electronic or pure-mechanic (cr optic,
etc,) According to this, the members of the neational staff mest have
sufficient knowledge in differert themes, meanwhile tliey have their
basic studies in the elecircnic-elcctric field, and they have different

tasks also, as is scen in Anrvex IV,

Oar linkage to NUR is economical ond scientific, The NOR gives
the salary for Cii¥W-memhers and sometimezs NCR gives vs advices
A 4

evaluating cur policy decisicns,

We can get a hend frem other departments of IRCI, such os the

mechoanical workshop cnd the administrative seciion.

At the begimning of the firwst phase this structure works well,
but after 2 short pericd we will need our own adnministrative scction 5

. end our own precision-nmechonic workshop,

Linkages to consuncrs we have to build up. First of 211 it rust
be technical one, but we cammot neglect the hamen links as wzll 23 the

business links,
C. p_uildin_g_s_ .

The CILW is located within the IRCI at Mrgren, in one of the old

buildings. {

It has 2 separate laboratory (a.bout Tm x 5n = 2.75m) equipped with

7 workbenches, 3 cupboards, and a shelf for instrumcnis,

Becouse of the changing electricity-supply we usc electro~

mechanical stabilizers to have 220V constantly.
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The gir-conditioner is not o cuestion of lwmry. alrmost cll
. . . . s 0
cf the equipzent have their tuchnisal poarimeters gpecified ot 20°C

ombient temperature,

The meintencnce -work is partly praciiczl, partly theoretical
werk., So, the members of the board need 2o so-called ¥thinking room"
with separate writing-desks, the sane woy 2s the administrative
secticn needs (or mors exactly will need) office~room. 4lso, frem
the beginning, the naintenance work necds stores. It Is the acture
of such worlk, that pony tires the equipment under repair must be
reteined for 2 certein time, v,g. waiting for specinl parts or specinl
covoperative works. Generally, the needed crea of stores are cqual

to the needed arec of laboratories.

Now we have the most nccessary testing instrunents, bui there
are some Special instruments wvhich we nced clso, Tn the near future
we will prepare requisitions aad specificaticns for them, The same

we con say ocbout the tools,

For cur administrative section we wall nced some basic office
nochines, IRCI has 2 1litrary and many books in it are very useful for
our purpose, but we need some spocicl booklets, and catalogues for
our work. To get them it seems advissble to he contacted with
Technical Information Dank (INTID) of UNIDO,

The UNDP-budget gives us the possibility to procure equipment and
spare parts, Within its limits we want to get what seems to be the
nost inportant in this phases to solve our transpcrtation problens,
Our "clients" arc loczted in different places of Khartoun (and of the
Sudan), Most of the items of ecuipment to be repeired arc very large,
s0 the repairers have to work in the field, carrying their necsuring
instruments and tools, Another problem is that the repoired equip~
nent needs 2o very careful transportation because of its high sensitivity
for shocks, So, without solving our tronsportation problems suffici-~
ently, the CIRW will not be able to work.
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D. Policy Decisions

Policy decisions are necded regording priority of nointenance
itself in the vorious sectors of industry of Sudan., Dut at present,
the nmancgement of CIRW mokces such decisions, toking into considero-
tion technical and economic parameters only, To heve 2 fairly correct

decision we use 2 Questionnaire, «laoborated not long oago (see fnnex V),

E, Systenatic Yovlk,

Systematic work is the backbone of good muinienance, invoiving
the calibr~iions eof instruments and safety tests on measuring instruments

cnd equipment.

£t the very beginning we nade visits to our "clients", .3 2
result of these we hove Jound the most frequent fzults are couse by
excess heot. fccording to it, we begun the repoiring work elimdnating
this.

We kesp loboroiory-note~books, recording 211 technical events and
problems concerning with our work. Desicde it we hove files for each
equipment repaired, containing the prelininary report (fnex V) and the
final report (innex VI), including the special spere-parts's list,

The cnalysis of the repciring-cost is also to be found in the file,

In 2z lost of coses the owners of equipnert have no monuals or
dezcriptions of the cquinment, It mckee large difficulties, but we
try our best to get techniccl informations on equipment, It secms

adviscble to contact the formerly nentiorned INTYD ir this metter too.

The problem of effective communicctions with foreign monufacturers
and companies is also an important part of systematic work., Very often
we need e.g, Specizl spore.ports from them, During the past six months
we have found that the indirect comnection through local declers is
very difficult and ineffective, So we have to set up a section for

direct contract with foreign memufacturers,

The stctenent of the insbiruments repeired, end under repair,

(innex VII) shows the cffectivencss of our work,




F. Treining
In CIRW the trairinz is o function of werk-process. Generzlly,
it haos the "on~the~job" form, Lut wlso we hnve discussious about

interesting techniczl questions regarding our daily work,

Sone instruncat-~manufacturers hove special training materizl
for their technical staff. For o long period it seems to be useful
to study such $rainiug material. The Hewleti--Packard ficm, onc of
the faoous instrumont-monufacturers, sent us a proforma~invoice abcut
their training-meterial on video-tapes which deels with the semi-
concuctorized instruments. It would be very useful for training
purposes for us (and for other technical staff), because in the

Sudan there are o lot of H~P instruments.

We ore in the possession of cnother vseful training-tocl; the
study-trips. The UNIDO tudget has a certoin amount of noney for it.
Hoving six months' experiences we are able to nike recommendotions

for short study-trips,
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LIST OF INSTRUMENTS ON PROJEOT
No., Desoription [El‘Zuf:’rBi{;t
1. STTILOMI S ROSCOPE M3 1,673~
2. SERPEX HYCLOTHERMOGRAPH 7 D&T 558, —
3. VOLTACE ST/BILIZER TYPE VS~2 1,84Y,---
L. VARTADLE TRAMNSFOIMER WRFGAVOLT" MODEL 403
C-PIV (S) COMPL, 633, —
5. DECADE INDUTTOR BOX Di-4 1,2C9,—-
6., CALIDRITION GENERATOR TYPE PG-506 1,695, ~-
Te TIME MARK GENDR/TOR TEZTRONIC, RPPW TG 501 1,302, —
8. LEVELED SINE WAVE CENS-TOR, TYPE SG 503 1,302,-~
. 0SC1iLISCOPE DUAL TRACT 465 5,050, —
10, PULSE CENERAYOR, TYPE PG 500 1,329, ~
11. INSUL/JTON TESTER C1--500C, COMFPLETE 1,307.—
12, LOGIC KIT 5P214 476, ~—
13, CCMPLIUTOR 10529.. 583, ==
14, WIDE DAND OSCILLITOR, TYPE 651D 1,120, —
15. LOGGING IMULTIMETER 3.67L 2,464 4w
16. PULSE GENERLTOR 728, ~
17. DISTORTION FACTCR METER 3294 2,128, ~
18, DEC/DE CAPACITOR BCX TYPE 2975 300, ~
19, VIIVE CIIAR/CTERTSTIC METHR MODFL VCM 163 1,178,-=
20, COIL WINDING MIGHINE, MODEL CW 1 G518,
21, DIGIT.L MULTTMETER MODEL 13036 4=05-31 836, ~—
22, DIGIT/L FREQUENCY COUNTER MODEL 55003 1,235,
23, WIDE DIND VOLTMETER MODEL 30454 6054+
2, LOW DISTORTION [UDO OSCILLATOR, TYPE J3D 7780~
25, MULTIMETER, UWICOR 3N COMFLETE 896
26, F/RNELL HT POWLR SUPPLY, TYPE E350 302, ~—
27. F/RNELL DENCH POHER SUPPLY, TYFE L30-2 268 4 ~ee
20, F/RNELL DENCH POWER SUPPLY, TYPE Li2..1CC 350, m=
29, ROTEX PRECISION C.LIBLTOR, MODEL 320 5775,
30, HIGH CURRENT /DAPTER, MCDFL 350 1,645 ¢~
31, DC KEFEREMCE ST/NDARD MODEL 731-D 1,007, ~
32, INDUSTRI/L V.CUUM CLE.KER MODEL NILFISK GS
80 SPECI/L 442, ~
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LAY IT
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CIRW " CLIENTS" LIST

The following institutions have been visited by CIRW staff:

1,

2.
3.

4.

5
6.

Te
8.

.
10,
11,

12,

13,
14.

Laboratories of Geology and Mineral Resources (Ministry of
Mining)

Tabaldy Battery Factory (private sector)

Industrial Research end Consultancy Institute Lzboratories
(Ministry of Industry).

Centrel Electricity and Water Corporation Laboratories
(Ministry of Eiergy).

Food Research Centre Laboratories (Ministry of Agriculture),
Soil Conservation land-use and Water Progromme (...".....)
Biological Leboratories (National Health Centre).

Chemical Loboratories (seee™ees.s)

Bacteriology Laboratories (Omdurma.n Hospital).

Applied Resacrch Loberstories (University of Khartoum, Faculty
of Science).

Applied Resezrch Loboratories (University of Khartoum, Faculty
of Pharmacy)

Applied Research Loboratories (University of Khartoum, Faculty
of Agriculture),

Sudon Soap Company (Ministry of Industry).

Sudnn Textile Factory (Ministry of Industry).

lost of the lzborztories referred to have applied technological

rescarch or industricl progrommes of activitics,

s
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QUESTLONNAIKE FOR THE CIRW GIIIDE BCOK .

INSTRUMENT PECORD CARD

UBer Nﬁme: (X A RS N PN PR NN AN RS RN N AR N RSN RN NN AN NN AN AN NN NN R AN RN

Address: 2060000000000 PP P 0LORCPROIGEOIDNOEOIOOPICEERRARAGSIBBOEROORRELILISPIEROGRIMIOSIOGDRIGDY

Instrument Nomes seeeesesceasccccessscccscscnseccssssceccessccoccone
Momifocturer's Nome: seececcsceccsosscsscssscssnssonsesscsscsscnccs
Mormfacturer's AdAreSS: seecovsscsoscssscssccssccnsssvssvccssosossse
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ANFRX IV-a

Ry

Job Description of national staff member No, 1

Title:

HEGH

Education:

Other gquelifications:
Work experiences

lins of job: Toke pert in the work of CIAH staff as on eleciro
iclectronic) enginecr, charged with
~ To liaisc with the "clients",
- To orgonize co-cpecation with other institutes
and mecintenance groups;
- To locate faults in equipnent to be repaired

working IC cnd very low-frequency range;

To keep the laboratory-noter took;

To take part in the steff-troining coursej

~ To moke technical and periodic repurts.
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‘ LRUED TV-h

—— ——_ ———

Scnple

Job Dascription of national staf _1enber # 2

Titles

fige:

Educotions

Other qualifications:

Lirs of job: Tcke port in th~ work of CIRV staff 28 en eleciro
(electronic) engineer, chorged with:
~ To prepore the prelimincry renorts of equipment

to be repaired working on low-frequency range;
To study the basic theories related to electronic

conpcnents (tranistors, diodes, resistors, capacitors,

etc, );

To tcke port in the staff-training coursss

To give an on~the~job training for the technicians;

To ncke technicel and periodic reports.
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AFTEX TV-c

- —— . r——

Swirle

- e i e

Job description of nctioncl stalf nenber #3

Titles

iges

Bdaucotion:

Other qualifications:

Work cxperience?

fins of jobe

Poke port in the work of CIRW siaff =3 an electronic

(electro) engineer, cherged with

To perform checkout procecdures on the repeired
equipnent;

To study the besic theorics related fo regnizted

and control circuits;

To give on-the-job trainirg for the techniciaons;

To noke officinl reports ccncerning repcired equipnent
2t the beginning and at the end of the repalring work;
To do rcpriring work on equipnient of audio-frequencies,




AMEXV

aen 1

e o —

SGRVEY OF ELFCTRONIC INSTRUMENTATION

QUESTIOHN/IRE

DiTB: cevecevnsccccecss
DONRE BY ¢ socecsccecccs

N/1E OF THE OWNER:

PL.CE:

HAME OF THE EQUIPHENT:

PRICE: DLTE OF INST/LL/TION:

I NUP.CTURER ¢

TYPE:

MANUIL:

THE TMPORT/ICE OF THE EQUIFIENT TO THE OWNER:

SPECIFIC/TIONS:
INPUT:
OUTPUT:

POVER:
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IMPORTER:

Present Condition:

(1) DROKEN P.RTS:

(2) RusT:

(3) MISSED COMPONENTS:

(4) TRINSISTORISED OR V/CUUM TUDES:
(5) HOW LONG IS IT OUT OF WOIK:

(6) WH.T IS THE F.ULT .CCORDING TO OPER.TOR?

ANIEX

Poge 2
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P HWFEX

Poge 3

QUESTIONS TO OPERATOR:

1. WORKING .OURS PEi DAY:

2. ENVIRONMENT OF WORK AND PRCDLEVNS:

3. IS THERE .NY REGUL/R MAINTENANCE?

4. NO, CF OPER.TORS /ND THEIR QUiLIFICATIONS:

5. WS IT REP/IRED BEFORE?

6, THE LAST TIME IT WAS REP/IRED AND THE POSSIBILITY OF
T/LKING WITH THE REPATRMN:
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LNNET VI

v - oo

Poge 1

e “pmmarm——

FIN/1l, F-PORT ON CCGMPLEITON OF RuP.IR

Done by:

None of the equipnent:
Date in:

First inspection:
Disconnections:
Droken/bissed conponents:

Excess heated crecs:

Tested results after 1st inspections

Conditions

Recormendotions:

Job no,:

Dote out:
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Foult trocing:

Final test:

Results:

Spere perts us ed/needed:

. Final recommendations for the owner:

Dateds

ANNEX VI

o - —— o ——

Prge 2

——emr e

Worki ng/ Not working:

Signctures
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Inventory of the instr_unents so foxr repoired (o“ under ropa.ir)

1. Electronicelly regulated furnaces (Ministry of Mining)

2. Spectrophotoneter (Omdurmon Kcspitzl)

3, 3-vhose sicbilizer (Ministry of Mining)

4. liquid scintillation counter (National Health Centre)

5. & hydro Sproy-Drier (ifinistry of fgriculture)

6. Spectrophotometer (University of Khartoun)

7. Spectrophctometer (Ministry of /griculture)

8. .EG Chorger (Toboldy Foctory)

9. lutoclave (linistry of Agriculture),

10, Oven (Industrizl Resecrch =nd Consultancy Institute).
. 11. Oven (Ministry of /griculture).

12, 3-phase stabilizer (Ministry of Agriculture),

13, Incubc*or (Minietry of /griculture).

14. fatoclave (Food Reseorch Center)

15. Ges-chromotograph (Polytechnic of Khartoun),

-
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ANNEX V-4

UNITED N.TIONS DEVELOPVENT PROGRIMME

Project of the Government of the

DEMOCR/TIC REPUBLIC OF THE SUD/N

SUD/73 /045 ~ CENTRAL INSTRUMENT REPZIR WORKSHOP (Phase One).

Report 2 on Progress to Dote and Plans for the Future Period

Prepared for the Triportite Review
by
the UNIDO Expert

S.DERI Dipl, EE

KH.RTOUM
Nov, 1981
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. SUD[?}/O45 —~ Centrc) Instruaent Repeir Hbrkshog_ﬁPhase One)L

Report 2 on Progress to Dcte ond Plons for the Future Project

Section 1, Introduction

Section 2, Summary of Reporting Period (Jon, Dec. 1981)

Section 3, Technical Progrcrme

o~ Systecnatic repair, meintencnce and celibration

programne for electronic instrunents
b~ Suitoble Orgonizotion
o~ Suitoble Duildings
d~ Policy decisions
e- Systenatic work
f- Staff Trcining.

. Scction 4, Conclusions and recommendations

Section 5, lorkplan for the immedicte future.

s




1.

INTRODUCTION

The Centrol Instrunent Repair Workshop (CIEW) project
hos on implementotion history from 1 July 1980, The :.: 3t ,
six months period wos reported on in Report # 1, while this
Report # 2 contains a factual account of the further progress
of project implementction ond an identification and analysis
of mcjor problems and achievements. At the samc time it octs
out a workplan for the immediate future.

This repcrt is prepared as a background paper for the
project's tripartite review which is tentctively scheduled
to toke ploce in December or Jamuary, according to convenience

of the participeting poxrties,
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Surmery of Report # 2, covering the Reporting Period

Jomiory — December 1961

This report deals with the progress of project implementation
and vith the identificction ond cnalysis of major problenms
and achicvenents during the reporting periocd.

Overcll Stovus of Projecti—~  The muclous of the Central
Instrunent Repair Workshop (CIRW) is now well esticblished.

Mojor Problens: The new premises of the workshop cre not yet

completed. There ore difficulties in direct contmcts with
instrunent-noamufacturers, and a lack of service mamuals for

instrunents to be repoired.

Project fctivities: Good progress is reported on organized

repoir-nethods, The Technicel MNamual 1 ("4 guide to instrunent
cocponents") is ready, and under preporation is the Techricel
Momol 2 (Instrunent units; instruments®). There have been

repaired 11 instruments completely; ond 7 more instrunents are

under repair,

lork Programme for the Immediate Futures

To corry on the orgonizing work ond instrument repairs; to
pursue the training and consultoney; 1o elaborate on inforna-
tion feed-back system cbout repeirs, to inmprove the reliability
of the work,
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3. Technicalﬁgzggrammee

o . e 0P S s - o

Long-range Objectives

There it no change in the leng range
cbjective develonment of the workshop. The deadline for the
first phese wil. .e, very likely, the middie of 1982, at which
time the workshop will not be fully established; further phase
will bte required.

Tamediate (bjectivess- to produce:

A, A systematic repair, meintenance and czlibreiion programne for

electronic instruments;

B, suitable orgonization;
C., suitable Luildings;

D, policy decisions;

E, systenctic work;

F. staff trcining.

In the Report # 1 were listed the soms inmczdiate objestives, The
tripoxrititie review will check whether they cre obtained or not,
Drowing on inmplopmentotion experiencs, the review will mede on
assesspent of the immedicte objectives of the prcject, too, and

whether they rcmoin feosible and velid,
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de  Systemotic Repeir, mmintencnse crd enlibroation proemesme for

electronic instrunants,

s described in Report # 1,the project is urdertcking an
up~to~-dcte inventory of electronic equipment in the Suden, =s the
besic for the systcmatic mointenance and calibrotion work., The
Guide- Bock for Flectronic Instruments and Mecsuring cquipment in
Suden (elsborated within the fromewsrk of the CIRW's terms of
reference) has not yet come out. Now it is clear that it will not
contoins ensugh porameters to be exhaustive about the real condition
of exch instrument. In any cose, it mrt be published as soon as
possible, beccuse of the very importont basic information contaired in
it, This first cdition rust be followed by other edition in future

supplenented by necw dote.

$till retained is the method of fact--finding visits as adopted
in the beginning. During such o visit it is ea2sy to mcke suitcble
checking cnd gathering of cssenticl infornation chout clectironic
instrunents out of work, and to hove cdeguate nctes to prepore the
Inventory., (The Survey of Electronic Instruments (See fnnex I)
will be very useful for those notes),

This work, especiclly the cvaluation of the datz, demcnds =~
will prepared instrunent-repoir engineer., The methods and techniques
of selecting the proper instrument for 2 correctly scheduled repcir,
naintencnce and cclibretion progromme are described in the Technieal
Mool 1 (CIRW) fron pege 12 - 17 -

Without doubt, sefety (in 211 respects) has priority among
then, Byt 2lso very important cre the economic aspects, the
conplexity of required repcirs; time needed for repoirs; required special

spore parts; the repoiring facilities of CIRN,
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B, Suitable Orgonizotionz-

- m— - W . G s 88 @ -

4 the beginning, it cecned thot o mixed-noirix orgonization
schene wos suitzble for the CIRY, This working orgamizetion chart
is scen in Report # 1 poge 4. DBut in proctice, the project has
developed o nore flexible work-organiz-tion scheme. According to
it, the Hecd of the CIRW hos direct contact with each nmenber of
the group, the utucl orgaonization of small teams. But the basic
principle of the nixed-matrix schene (each person to alterncte
between different roles, ond each person assumed to cover more tho

one work-role) hos remained ummedified o8 o target.

Regording the job—descriptions for nationnl staffi nembers, it
is very inportznt to havwe bosic theoreticai knowledge in the

electronic/electric field, and some knowledge of technology.

Only the sinplest instruments cre purely electronic, or
nmechariccl, etc, ... The more sophisticoted ewuipnment often
contsins mixed units. (E.g. the light reccives of spoctrophoto-
netor nced sufficicnt theorcticzl and practical knowledge in
different specizlizction from the ."repo.irer,) But the basic trzit
for o successful repair non ist-

o high level of motivation end interest in the repairing-work

It is advisoble to nmeditote whether todoy linkcoge between CIRW
and the Induztrial Ruscorch and Consultancy Institute (ii0I) is the
best, from point of vicw of incentives, of motivation, and of

intercst in the repairing work for CIRW-necbers,

it the beginning of this project the concept that CIRW might
reccive o hond from other deportments of the IRCI, worked well,
But now, especially since  he administrciion unit of the IRCI hes
moved awcy froo the Workshop, the CIRW nceds its own administrative
scotion, The lack of its own administrative facilities (e.g. CIRW
has no typewriters or typist) definitely preovents the systematic
integr-ted development of the Workshor.
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Orgenized repoiring of furs considerable variely to the repairer,
tdepencing on" the conditions, This is roferred to in deteil in
Technical Numal # 1. One thing is cocmon in 211 methods: to keep
correctly & lcboratory NoteBook, It is ot ecuough to just write
dowm dcota~information hos to follow sone form that will encble
anyone recding that information to understand just what it peans,

4 well-kept, doted, und signed notebook is 2 document of proof
(which incidentally is admisszhle before a court of low). The
project has produced some results in this direction but not enough
for o well organized CIRV,

|
§
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C. Suitcble Buildings:-

One of the mcjor problems is thet the new nrermises of the
Workshop ot Shambat ore not conpleted yot. The CIRW is still
located in on old bullding, where the working conditions are often
difficult. (E.g. when it is raining, inside the workshop drips
the rain through the ceiling. Daring the reported period three
times it was necessary to drain water cut of .very previocus test

instrunents, dry and maintain them).

Lt the beginning of the project = proposzl for a proper earthing
woe declined becouse of the forthcoming moving into the new building,
Eventuclly, &= provisioncl ecrthing was npode but it is not relicble
enough for the wurk being corricd out. For the same reason a moin
switch for the whole i’ ~hop wcs not installed, The real remedy
for those (oné for othcer such problems) is of course to move into
the new building, In this cos2 -the requircd Yquiet-room®, office—

roous cond stores will clso be zovoilable for the project.

D, Policy-Decisions:

J8 origiaally conccived, the projecet hos three phascs, and the
achievenents during the reporting period ore ports of the first phase

(i.e. the estcblishment of an electronic instirucent division),

It mey be thot theoretically the project is in the first phase, but
praectically it is repeiring mechanicel instruments such as precision
belonces, ete, which truly belong to the second rthase,

It would be very useful ot this point to revise the overall
objective of the entire project, cltering the Jominotions, (E.g.
ot the Symposion of the lModern Science-fased State, in Khertoun,
orgeni zed by the National Council for Research, wes used the
expression: Mcintenscnce of mechonical ond electrical machines and

oppliznces and fine-nmeasurement cquipment ).
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it the scme time it is recorncnded to check the effectivencss
of a lorge ceatrel repcir workshop, conporing it to the effective-

ness of various smcller ones.

is the present building has no security locks, the project has
postponed the ordering of ceriain stondord spore ports and iustru—

nent cccesseries until the nove inio the new premises,

Thie ordeving of new types of kesting instruoents depsnd

decisions about the future development of the CTRY,

[ [ { [ [ [ [ i [




B, Systenctic Works-

The CIEW is now prepored to provide mcintenance services to
industry ond industiicl research institutes, universitics and

the privcte sector,

Iny work request mst be presented or confirmed in writing,

({n ordinary letter is adequate for moking an order for work).

sfter the werk—ordering, o r~mber of the CIRW-staff checks
the equipment, filling out the Survey of Elecironic Instruments,
ifter discussions with the Head of CIRW, the order will be

accepted {or not accepted).

On scvercl occosions, the customer refused to pay for the
sost of repairs when invoiced. feccordingly, the customer is now
worned in -3cdvance thot poyment is a condition of acceptance
for repair. Work begins only after cgreemdnt on these conditions

or poygent is recched,

The steps of techniccl procedures of repoir one can be found
in the cbove mertioned Technicel Momal # 1,

The effectiveness of the CIRW con be judged by its contacts
with the clients, Without exoggserating one coan tell thet most of

the clients cppecl to CIRW repectedly with their repcir problenms,

The statement of the instruments repaired or under repeir,
and the consultoncy ossignments for the reporting period can bte

secen in Jfmnex II,

It has occurred thot the client has necded training for hir
opercters, /s on important stage of the preventive maintentnce,

the project has carried this out as 2 consuliancy or short course,

ifter first inspections the CIRW rejected 3 orders becouse the

repoir would not have been economical for the owmers, (inother
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reosons when the equipnent is teco old, it is impoissible to get

specicl spare parts from the mrmfacturer),

Twn of the under-repair egupment need specicl spore paris.
The project has ordered them from the mamfacturer (Mettlor

procision balonces: special discs and ballchains).

Finishing 2 repair, the repairer fills cut the Fincl Report
on Completion of Rapoir (See fnnex III). In this report, the
most inmportant peragraph is the Recrmmendaticns., The environment,
the operction, the future nccessity of spare ports, and the next
checking-time of *he repoired equipment ore the noin sections to

be conpleted.

Finally, on information-feedback system will complete the
proccdure of systematic repairing work, There was sone discussion
on the project cbout which is the best method cf geoining information
feedback on the repairs, Iz it encugh to seid 2 form to f£ill out to
the oumer of the instrument, or is it beiter to go there and mode
an inspection, We ogreed thet the best methcd is, in the Finel
Report to be wriiten ™ext checking-time” to give an opportunity rfor
the repairer to £ill out o (later to be dcveloped) from. In suck
o wzoy the project will have comprehensive information zbout the
relicbility of the repoiring work, to moke the neccssary corrcctions

to systems ond procedures,
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F. Stoff-Troining:

In o repoir workshop the training is an integral port of the
work-process. Not only the imrunerable iypes of up-io-date
components need o natericl knewledse, but ‘ne equipment repnir
itself needs a thorough study.

The besic knowledge, everybody may obbain on reguler courses,
and fron baoks ond period. ls, But the specizliy of rc xiring
technology one has to ccquire hise¢lf, The thecretizel pert by
recding, the practical part by experimenting (and reading the
very fow Techricel Mnmals available on this motter),

. workshop mencgenment, which is not only competent and experienced,
but is colso familior with ond actively intere~ted in the project,
has to prepore o training-plon (See Jnnex IV) for each member of
the group. Such a trci-f-g ploan is o form which contains infornma~
tion about the educction level and post-graducte courses of the
oember, his instructer s name, and the topics of self--study.
(The instructer should be o specialist in the topics of sclf

study).

The instructer mst be o qualified person, his tosk will be
to propose the subject-notter for self-study, and monthly to
consult with the trained sbout it. (One person coald be en
instructor for more thon one person, and ot the same time one
could be treinee ond instructer, too.)

The followings cre the main meons of self-troining:-

- hove a good handbook

~ raad periodicals resulorly

- tcke advontoges of librories

- tokoe odvantoges of using o laboratory Notebook,

But in the actual training there is no substitute for personcl
contcet with the instructor,
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LA farther essential fastor is the development cnd maintenance
of good working relotionship ond cooperaticn with the colicagues,

ind, last but not Iiest, is to be aware of CIRW!'s role,
Proctical oversecs tr::ining(on—-the—job) ic possible, but it

is economically justified only in specicl coses when the person

has zlready been well prepored for i,
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4. Conclusions and Recomnendotions:i—

The micleus of the Cenival Instrument Repoir Workshop is now
vell estcblished,

The noncgenent is fonilicr with ond cetively interesied in the
rroject.

The nationcl-stoff, especinlly theoreticolly theoreticolly, in
well prepored. (The everydey-repcir will be done 28 a routine
work)s They are able to pcrticipate in the future development
of the CIRW,

Dut they can not produce ot their naximn in the present
workshop btuilding.

It is recormended:

Thot the mancgment study the ecrlier possitility of moving
into the new building.

5- Workplan for the Immeciate Future:-

Le To corry on the orgenizing and instrument

repairs deadlinescontimous
B, To pursue the trcining ond consultoncy deaclinetcortimuous
C. To finish the Technicol Mamal # 2

cbout instrument dec@linesMarch 1982

D. To prepare o proposal cbout the future

of GIRW, deadlinesfipril 1982
E, To elaborate an information feedback

system acbout repairs, decdlinesfipril 1982
F. To prepcre the project~finel report

draft, decdlinesMay 1982

S




AEX 1

e . e 2t st

Poge 1

SURVEY OF ELoCTEONIC INSTRIMENTS

Da'te: eevdsciesssessrene

Lana by ®esosdoescessnrrveve ‘

NAME OF THE OWNER: 1

FL.iCE:

NIE OF THE EQUIPHMENT:

PRICE: LTE OF INST/LLITICN:

. W.NUF:CTURERs

TYPE

l MANUIL ¢

THE IIPORT.INCE OF THE EQUIPMENT TO THE OVIER: '

SPECIFIC.TIONS:

INPUTS:

oUTPUT:

PUWFR:

IMPORTER:
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Present Condition:

(1) BROXEN P/RTS:

(2) HUST:

(3) MISSED COMPONSNTS:

(4) TRINSISTORISED OR V/CUUH TUBES:
(5) HOW LONG IS IT OUT OF WORK:

(6) WHAT IS THE F/ULT .CCORDING TO OPEZR.TCR:

MY I

——— -

Poge 2
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ANEL T

-

QUESTIOKS TO OPER.ATOR:

1~ WORKING HOURS PER DLY:

2~ ENVIRCNMENT OF WORK PRCDLITR:

3- IS THERE /ANY REGULJR M INTEN.NCE:

4- N¥O, OF OPERSTORS [ID THEIR QUILTFIC/TIONS:

5~ W.S IT REPLIRED DEFORE:

6~ THE L.ST TIME IT W.S REP.JRED [ND THE POSSITILITY OF
T/LKING WITH THE REP.IRLN:
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T EL
List of Insitrmertas
(rop— repaired; under rep. = uader rep&ir)
1. Suction puop (Soii) rejected
2. Sucticn punp \Poly) reg
3. Polcrogroph (univ) under rep
4. Recorder (univ) urnder rep
5. Electron Microscore (KKC)  rejected
6. Licuid Nitrogen equipment  §3i: 0 rejected
7. Tiner (F,¥.) rep
8. Imtegroter (Tex) consultancy
9, Balcnee K/T {Soil) rer
10, Delance P162 (Poly) rep [
11. Chrono-Scin (IRTI) rep ’
12, Bolence HET (Poly) under Rep
13, Bolonce HET (S0il) wunder rep
14, Test Oscillztor (IRCI) under rep |
15, Morconi Woveforms Gen, (IRCI) rep
16. Delznce HPO (sHil) rep
17. Timer (T:b)  rep
18, Spectrophot (Vniv) rep
19, Rotok Hi¢ Load, (LR2I) rep
20, Electronic balance (MIN)  rep
21, itomic Jbsorption Spect, (IRCI) under rep
22, Therrocomple thermoneter (F,W,) under rep
Soil = Soil Conserv. Dept.; F.Kes = Foundry of Khortoum,
Teh = Tabeldy Fact, Tex., = Suden Textile Fact,
Poly = Polytechnic of IKhortoun; Min, = Ministry of Mining;
Univ = University of Xhorioun; P, W, = Foundry of Wad Medcni

NHC = Nationzl Heclth Centre;




FIN.L, RFFCRT ON COMILRTION OF RE

ANEX LTY

Pome 1

Ec IR

Done by ¢

Nene of the eguipnents

Date in:

Mrst Inspection:

Disconnections:

Droken/missed componentss

Excess hected areos:

* Tested results ofter 1st, inspeciion:
Condition:

Lecormmendotions

Job RNo.

Date out:




Foult treocing:

Final Tast:

Results

Spore ports used/heeded:

Recomnendotions for the Oumer:

Dcteds

Next checkinyz tines

LMY TIX

- —— e & B

Page'g

Working / Vot workings

Signature:




LSTTEXXY

—— s .

Preining Plong

For : 9909000000 0000008830080088¢s0R000 (na:!e)

P E00E 00 EED12000032000080000830000 (Tﬁ.tle)

Instrucioris nome ond title

The troinec's jobs

PO PPwE s INGSI 28208588 0000e 60
2 0857000000000 UINBLPISLEIENNIS

200 0006080000000 0 020 00000000810

to have o good knowledge about
cigital voltncter
cecoescssssssvsanceceessecrosse
wecessse.cooussossesorerenssnee
how to evalucte the measuriug
sseresasssceceeseccsese seasces
error in tcmperaturs neasurement

909 CPSPEPOEQPEOORPTITOINDONOEOIOIOPIOIRNSOOYS

Justificotions of meetings with the instructor:

I, 1I1, 111,
VIII, IX, X,
1982
1983
Speciel renorkss

1v,
X1,

v, VI, VII,
X1,

. Khertoun, -8 Deceitber, 1981

Signature,

{ [ [

! tol !




- 115 -

[FHEX OV - e

P

Project of the Gevermment of the

DEMOCRATIC RWPUDLIC CF THER STUDLI

. - ———

SUD/73/C45 ~ Central Instrument

Repair Workshop (Pl:mse One)

Report of the Triportite Review of
19 December 1981

Prcsent 3'
Dr, Forouk El1 Toyeb (Chairman) Director, ICT. |
Dr, Mohecmed Osmeon ibdellen Fead of CIRHd,

Dr, Omer Rufczie Nztional Counsil for Recearch

Mr. fecrth op Rues UMDP Resident Representative

Mr., Scndor Deri UNIDO Expert

Ir, Peter Quennell UNDP .ssistant Resident

Representative.




Intrasduction

- ———e . ¥ ~——— S

This vos the first tripcrtite Review since the UNTDO Expert
crrived in nid-1980. ‘The project Docunent wrs, in fact, signed in
1975, but implementction hod 1o be delcyed for severcl yeors os o
result of financicl constreints upen UNDP, In 1976, o UHIDO consultont
compiled o list of .lectronic test and repzir equipnment, which wes
ordered in 1979 znd (cxcept for o vehicle) delivered and stored ot the
IRCI perding the arrival of the Expert in 1980,

Background dccuments for the review included the Projzct Dnzument,

znd the two reports (copies cttoched) prepored by the Expert in 1681,

Surrery of Discussion

Ir, Forouk begon by welcoming participents, and providing o resune [
of the IiCI's history and terms of reference. The IRCI wos creanted in ’
1965, when the Coveriment, UWIDO and UNDP sigred o plen of zction for o
technicel cssistance project to develop the TROI's muncgericl and
technical copebility. Dhese Gue lasted froa 1665 to 1969, Phose Two
from 1969 to 1373, UFIDO provided vorious experts to hecad the
Depertnents, and equipnent for the testing lebercstories, workshops
end pilot plants, The UNDP budgets totzlled £380,000 for Phoze One,
cnd $529,000 for Phese Tvo.

The IRCI's institutional objectives ore to undertoke resecrch for
industry for (z) new industrial projects: cconomic crd technical
evaluctions, including studies of markets, loczal raw moterials,
rroduction technologies, copacity and type of moamifaciuring processes,
nochinery required, investrents required costs, and profits anticipeted;
(b) exdsting industricl projectss trouble-shooting, coatrols for
production, finoncial systems, and upsrading of plant, /{lso, lab-
orctories for quality control hove been set up, ond & stendords-

specifications department, DTifferent mctericls are tested ~
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focds, lecther, textiles, efc; cnil research into new matevicls,
such 2s Delanites (a fruit Leing anzlysed under o UHil) sub—contract)

is undertcken.

The IRCI sUill hos accommedotion protlesms. The CIH occupies
the best of five Jovernment houses now being used by IRCI. To speed
conpletion of the new IRCI Headquarters Loborziories ot Shembat
(Khartoun Nbrth), on cnergetic ycung enginecr hos been appointed,
and o further £1.25 rmijlion allott=d, Port-occupancy will teke ploce
in Morch or pril 1982, The IRCI is covered Ly = new ict; znd o Doard
of Directors will be cpprointed reporting directly to the Minister
of Incustry.

When the CIRW project was daveloped, in 1975 it was ngreed thot
the Netionol Council for Research (ICR) would pay the staff sclcries,
end the IRCI would provide the cccommodetion ond the cdainistration;
the NCR and IRCI would share the costs of mrterizls, The project
begon well (when it finally tegeon) with the Fxpert's nrrivel, severcl
fellowships, the cormissioning of the equipnert, and the initiation
ot the technical progrorme of clectironic repair and calibration.

The CIRW is prcving to be highly useful to the IRCI, the University,
Ministry of Health, linistry of Jgriculture, Geological Survey,

ond the privote sector. Nominal fees plus cost of pruris are charged
for repedirs, A4 lionual of Iastruments hos been prepored, but not os

yet published -~ This is the NCR's responsibility. DPhose Cne of the
project covers electronic irnstruments; Phase Two is to cover mechenicel,
optical, ond bio-mechonical instruments, and o lihrary; TPhase Threse

is to extend capacity into mobile repcir-workshops and the troining

of instrunent operctors ond technicians, Iiin difficuliies include

o lack of spare parts, ond the delays in the HCR contributions to the

CIRl's recurrent costs,
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>, .p Rees encuired ctcut the CIRW's duel role, in serving the
Ministry of Industry cad the IR, Dr. Forcuk indicated thoi no
difficulties have arissn, thot 21l the IRCI's work is by contract,
and that they ore kept informed, The IRCI will be requesting a
UNIDO mission to evalucte the CIRW project's progress to date and its
possible future development. The IRCI wiil clso rejuest replocerent
by UNDP of the 420,000 not committed for eguipnment in 1981, Fren the
KR, £11,000 is awcited for salories, More staff will be reqiired o

the CILV exponds in the future.

I'r. 4ip Rees folt thet this Review's main concern should pe:
where does the project po to frow its present jcod position? The
first mejer advance should of course be the new building, which the
IRCI coan now push for completion of more sirongly, os the new lNinister
is personally interested, Then there will te o settling-in- period,
With rezord to future techniccl assistconce, UNDP has agein come under

n

e

seecre finoncicl constraints, the moin recsons bteing o reduction
glotal contributions, and 2 particulsr peciulem of overcommitment in
the Sudon. Ee would like to stggect woys of sceking clternative future
funding, cos it is required so immedictely. The project's preseni
progress is good justification, os is the new building, znd the IERCI's
and NCIi's gocd support - especizliy in the Decade of the lisdern
Scientific State proclained by HE the President. Th: perties to the
project should remein positive, and prepare o good proposal for
prospecting for funding. Unless the Ministry of Indusiry has
considerable pull in the Ministry of Finonce and Economic Pleonning
(ITEP) and the Council of Iinisters, the 1982-86 UNLT Country
Progsrorne would not include provision for Phases Two and Three.

He regretted that, due to pressure of work, the MFEP was unable to
attend all scheduled tripartite reviews, this one included, but the
Iinistry of Industry and the ICR are welcome to discuss proposals

for Phases Two and Threc,
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Fr. Deri enquired cbout TIE3C0O funding possitilities, o= the
project is in the orea of scieuce, Mr. ap Rees replicd thet UIELCO
hos little Regulaor Progromme funding, certaiuly less thon UNIDO,

One possibility micht be the Interim Fund for Science and Technology;
another, UMIZO tmiti-Li arrongsments for further equipnent and
consultants, The faci thot new premises were fortheoning, the presence
of highly-trained counterports, and an obvious end-poinv to the

project, w.uld impress both UHDP and other possible donors.

Dr, Forouk indiccted that he would like UNIDO's early help in
preporing o Pacse ’I‘Ho/"l‘hrce roject Document; cnd the replocenment
in 1983 of the $20,C00 rcquired for more cquipnent ond study-tours,
These cre the two urgert priorities. Mr. ap Rees endorsed the
proposal for o UIIIDO evcluaticn mission, preferally o Headquorters
mission o8 costs would be mch less than for an outside consultancy.
He cdvised Dr. Trrouk to inform the Ministry of Fincnce and Econonic
Plenning of any actions the IRCI envisaoged in developing new proposcls.
He cdded that he wes moest impressed ot the value of tho equipment
alrecdy repsired by the CIEY (1ist a’ctached), end ot the quality of
IRCI porticipotion in the project. He endersed Dr. Forouk's warn
eppreciction of the hard work put in by the Ixpert, Mr, Deri, in

the last 18 months. (ir, Deri completes his essignment in nid-3952).

Dr, Forouk raoised the final natter of study-tours for notional
stoff of estoblished workshops in similar countries (vizjilgeriz),

which Mr, ap Rees rmch favoured, and hoped to see orgonized in 1582,

Dr, Forouk thonked o1l participants and closed the Review,

I | I | | [l J
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LIST CF INSTRUMTNTS REPSTRED TY

- . ——

Instrunesnt regaired

1. Electron. reg. furnace(23x25x0)
2. Spectrophotoneter (SP 600)

3. Electron. reg. furnaces(23x25x21)2 pos

2, Voltege stabilizor (3 phoses)
5. Liguid Szint,. Counter(computer reg. )
6. Sproy Dozer

7. Spectrophotoncter (DU-2)

8. PH-necier (Pye)

9. Spcctrophotenmeter (DU-2)

10, [EG~charger (3 phase)
11,Bclence (H 27)

12, Voltoge stobilizer (3 phase)
13, ntoclave (regulated)
1/,Elcctron, reg., furncce
15,Electron, reg. furncce
16.Incubator (cooled)

17.Gos chrometogreaph

18, Spectrophotometer (DU~2)
19,Suction puamp

20.Tiner (part of a foundry machine)
21, polorog:z oph

22, Recorder

23,5uction punp

2.yElectron microscope
25.Liquid nitrogen equip.
26,1rrconi Vaveforms Gen,
27.Test Oscillotor

28,Chrono=scan

I

NAC
WHC
IRC
IRC
IRC

crud

e

Siaosns Voine

UsS

r=p. 1, 200.-
rep. 800, -
rep. 3,600.~
TCP. 2,500.~
rep.  (aigh)

TET 14,500, -
TEP. 7,000.~
rep. 400, ~
rep. 7,000,
repe 35,000~
rep. 600, —~
ric —— e

u/rep. 2,000.-

rep 800.~-
TEp. 2300,
u/}ep, 500,
rjd ———

rep 7,000, ~
rjd
rep  (high)

u/rep 1,200.-
u/rep 300.~

ren 200, ~
rjd e
rjd e

rep 1,200,~
u/rep 1,120.-
rep 25,000.-
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LIST OF THSTRNELTS REPLIRED LY CTRW (Cont'd)

Irsirunent repzired

29.
30.
i1.
32,
33.
34
35.
36,
7.
38,
39.
40,
1,
2.
43.

45.
46.

Crize

— o g—

Steotus Valtue

Uss

Integrator (part of textile mochine) TPX  con  (high

Tiner (pa.r‘t of press—nachine)
Electronic balance (1T2242125)
Rotek High Curren idopter
Balunce (P1¢2)
Spectrophotoneter (DU-2)
Stereo microscope

Balance (HET)

Balance (H6T)

Balance (K77T)

l[tomic [bsor, Spectiophctcm.
Thermocouple thernonecter
Recoréer (for Fractional imalyscr)
Flame Spectrephoton,

CP-4 i Spectrophoton.

Electron microscopc

Gamme radiation det,

Temperct : controller (port of o
press. noch,

{bbrevictions:

rep = repoired TF
u/rep = under rerpair IRCI
rjd = rejected PK
MIN = linistry of lining X
OH = Omdurmen Hospitol TEX
NHC = Nationcl Heclth Centre VR
FRC = Food Reseorch Centre i
UK = University of Khartoum, con
SC = Soil Conserv, Dept.

F

TED (rizh)

N rep  5,000.-
IRC  rep  1,600—

K
VR
VR
IX
sC
SC
IRC
™
VR
VI
VR
VR
N:IC
TF

L

i

rep 1,200.~
con 7,000.~
rep 1,000, -~
u/rep 300, -~
u/rep 300, -
Trep 800.~
w/rep 8,000.-
w/rep 80.~
Tep 800, ~
u/rep 1,800.~-
u/rep 2,000, -
u/rep (hich)
u/rep  (high)
rep

Tabaldy Fact.

Industriol Res, Cons, Inst,
Folytechnic of Khertoum
Foundry of Khartoun

Sucen Textile Foct,
Veterinery Res. Centre
Foundry of Wed Medani

consultoncy
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MANNEX V -~ f

o .

UNDP / UNIDO

CENTRAL INSTRIMENT REPAIR WORKSHOP

SuD/73/045
(Phose One)

12/4/1982

Tos Mr, P.{. HiRJU
Senior Industrizl Development Field ldviser

Fronm: S. Deri

Subject: Summory of Project Implcmentation,

This report hos been prepored o8 the request of Mr. P,., Hoerju,
SIDF.. The purpose of the report is to summerize of project
implementation for the period July 1980 ~ Morch 1982, giving o
brief cccount of project sctivities cnd mejor problems, (This
report does not include the figures of the project Budget ).
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1) The Project Document wes sigrec in 1975. In 1976 a UHIDO
Consultant compiled £l list of requircd cquipment ond tools,
vhich was ordercd in 1979 cnd delivered and stored zt the
IRCI pending the arrivel of the expert in 1980, who arrived
in mid - 1989,

2) The CIRW is still situated in its original place in one of ©
the Sectiors of the old building of the Eagineering Deporiment
of the IRCI,

The nationzl staff hes 3 engineers ond 2 technicions as
aveilables,

The instrunents znd tools proved gencrally useful for repeair.

3) .ifter the operctional preperatory works the project wes oble
t0 begin the repcir in September 1980, Poying focts-finding
visits to foetories, lcboralories anc worksheops it wes ensy
to mcke suitcble checking and gothering of essential infornme-
tion obout electronic instrumenis out of work, J.ii the begin- ;
ning the equipnent to be repair were chosen from didnctic
aspects, but now the dote of ordering deteraines the sequence

‘ of repeir (except the cose of emergency).

£) The trzining is an integral port of the work-process in CIRW,
The netionzl staff has the basic knowledge of clectronic
instrunents, but the speciality of repairing technolcgy hes
to be acquired on-the-jok. How to use neasuring instruments,
how to find faults, and such questions cre discussed in
connection of the everydoy work, mony tines special themes cre
trected. These, completed some other themes, cre included in
TECHNIC.L 1L3TUSL VOL, 1 and VOL, 2 securing in such a way the

specicl knowledse for others who ore not eble to participate

in the present work of CIRW,




5)

7)

- 127 =

The docunents relotirg to meintenance cre very impertzirt both
technical end officisl recsons. .JLny work~regiast rmst be
presented (or confirmed) in writing. 4fier the cpproval of
administration & nember of the CIRW-stafl checks the equipnment,
filling out o “SURVEY OF ELECTRONIC INSTRUMENT". Ile in common
with th2 Hecd of CIRW decide whether the order will be accepted
or rejested, (’I’ho poyment is 2lso o condition of ceceptance,
so works begin only ofter ogreensnt on it). Pinishing the
technicol procedure of repair, the repairer filis out o "FTILL
REPORT on COMFLETION OF EEP:iIRM, 4t the scme time he sends

o short "REPORT? o the odministration section remarking the
repcir-cost which contains 2 nomincl fec plus cost of poxis
enployed, from where the "LEVOICE" will be sent to onc who
ordered. J[n MINFORILTICH FEEDBACK™ quecstionneire is under
prepare now, It will help to improve the relicbility of CIRW's

work.,

lLccording the noture of mointencnce, CIRM gives sliort courses
to operctors of sophisticated equipment, consults with the
owner of equipnent cbout preventive mcintenonce, studies (and
corrects if necessary) the mecsuring ° methods, ete. The
calibration-procedures cre clso to bLe mentioned cricrg these
scientific services,

The CIRW has got some experiences regording to elecironic
equipucnt purchase, transport, storoge and installation, being

211 these importont parts of meintenence,

Until now CIRW heos got 58 orders of which 36 repeired, 12 cre
under repeir, 5 were rejected and in 5 coses consultoncy or
short course was held, 4t o rough puess the volue of these
handled equipnent is minirum US$180,000,~ without counting the

extrenely high values of large machines and devices,




8)

9)

10)
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M-jor problenms which werc sericusly impeding project iaplementations
a) The new premisces ¢ the CIRW are not ol complaeted; (it weSs
nentioned in ench Repert cad discussiouns, logt v the Tripor-
tite Review),
b) difficulties in cequiring specicl sprre poris; ( it wzs tried
to overcome by direct contoct with equipnment-mamfocturcrs
znd their lecal representa'tives);
c) Lack of Service Momals ond Cotologues, (detto as in cose b.)

125t by help of UNIDO HQ.)

Perturbing foctors of Project Iaoplementation:

~ frcquent power cuts,

- difficulties in public irousporiation,

~ 1leck of pick~up car for the CIRW,

— lerge geogrovhicol distonce between the CIRW and the

odministration section,

Tesks for the necr Future:

o) to elcborcte the "INPORMITION FEEDBICKM questionnoire
b) to prepare & proposcl chout the future of CIRY;

c) to complete the study—tour arrangenent;

@) to prepore the Project-Final Report droft.

Written Documents coming out until todoy:

o) Prelinminary Report to Vienno 28/5/80
b) Dimonthly Report to Vienno 23/10/80
c) " noon 29/12,60
a " noow 26/2/31
¢) Report orn Progress 12/3/61
f) Technicsl Monuel 7% 1 29/9/61
g) Bcport # 2 on Progress 6/11/81

h) Report of the Tripartite Review 19/12/61
i) Technical Momual # 2 26/2/82
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FOR

"The repair ond nmeintenance of 2il types of electronic,
electricel, electro-nechcniczl, Optical, mediczl, texlile and

. chenmiczl engineering Instruments efc."

INDUSTRI.L RESEIRCH [3D CONSULT/NCY
ILSTITHTE
P, 0O, T0X 268
K RTOUN!  SUDLY,




- 127 -

CONTENTS

- e e re am S wm aa

I Introducticn
II Objective of the project

III DProject fLctivitics

2, Phose 1
b, Phose II
¢, rhose IIT




-~ 128 -

Introductions

For some time it hos Leen realizod in the Sudon ihot
neostring ond control instrments in indvstry and scicence
do not find the recuired repcir, mzintencnce ond calibra-
tion for normal and efficient performonce. They ore even

left idle or erc scrapped for lock of only ninor repcirs,

F-r this reoson the Industriel Resecrch and Consulto-
ncy Institute (Z.R,CoI) incolicberaiion with the Neticnal
Council for Resecrch (N,C.R), has dccided to esteoblish =

central Instrunents repcir workshop.

Is o first step to ossess the extent of the protlen
o short term consultont visited the Sudon under the

cuspices of the T.ReCoi, The expert found:

1. The couatry hos o comsiderchle quentity of sophisticated
instrunents in the following Cotesories:
electronic, checriccl engineering, textile, optical,

nechonical,

2. fnong these Instrunents there is o grect variety in

brands, specifications, design and country of origin.

3. These instrunents cre repcired and mointained in a
hephezord woy by o veriety of ogents, small workshops,
e¢tc. In many ccses there are no meintencnee facilities
ot 211, In other coses the technicues and skills involved
cre entirely beyond the existing level of facilities.
There is o vertuclly corplete absence of scientifically
treined stoff, with users, ond with the agents and

workshops which should provide the rerair and maintenance,
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is o result, ~n inordincte cmount of insirumenvs lie idle,
T'ot only does this represeat mich umtilized copecity, bat
this situcticn leads to unnecesscry waoste of foreign

currarcy, beccuse of the tendency o reploace indispinscble

units Ly new cnes.

The rrevious observotions noke it necossary to consider
ihe establishment of o ceniccl repair ond meintenonece Lody,
Consequently the Incdustriczl Resaorch -~nd Consultoncy
Institute and the Notional Council for Resecrch howve
eprrocched international cgents for essistonce in establish-
ing 2 nucleus for repear and paintenonce of scientific

instrunenis.

II, Objective of the Project,

Long ronge objectives

Tre long ronge objective of vhe project is to promcte
the ec:nomic development of the Suden by impooving the
effectiveness of scicentific ond Indastrizl reseerch end

tests,

Impedicte oljectives
The immedicte objectives cre

1, to estctlish on initial micleus for meinterance and
repeir of scientific insirunments cs o ruaning operaiion,

2. to improve the cepacity of the counterparts siaff of
this nuclcus,

3, to lzy the foundation for an cutoncmous fullfledged

centrzl insiruments repoir workshon,
D




ITI., Project ictivities:
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L3

Due to the linited resources, the development of the werk-

shop has tecn divicded into three phascs.

-~
LT

'b .

Phese 1.

The UNDP hzos clrecdy contributed to the estohlishment of
phase 1 which is the clectronic division, The project
excouting agsncy is UNLDO in consultztion wdth UNZSCO,

The project czlls for “one expert for two yecrs, His main
tosks will be to build up o smell repoir ond printencnce
unit which will be cble to give services to o limted
mutber of users, He is clso expected to draw vp o programne
for the exponsion of the unit into 2 centrel workshop coble
to cater natiomwide for users of scicntific instrunments,
This inplics spocifyirg detailed necds in terms of staff,

cccomodation ond equincent,

This division will te the lorgest one of the workshop,
conprising sections of ichorctory insiruments, chermitol
engineering instrunments, textile instruments, nmedicel
instrunents ond elcctro-nechanicel instrunents, This
division will te equipped with o complete cel of electronic
test instruments thot ore nceded to check and service nll
types of elcctronic instrunments including medical electronic

cpportuses,

Phase"lz

In this phrse it is plonned to estcoblish the following
divisions which arc esscenticl to the different instruments
field.

[P —
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)
1. Hechoriccl instrument ond workshop divisior-
. 2, Optieccl instrunents ond Gless tlowing divisicn
3. Spore ports divisicn,
Lo Librcry ond Informotion services division,
c.fhose TIT
Tuis phasc constitutes the complementrry sicg: for o well
integrated centrol unit providing highly technicel and enginecering
service to the econony, The nmojor divisions cre.
1. Mobile scrvicing division,
2. Training of =ervice perscrcol division
3. Consultancy planning ond Installiotion division.
The first phose however, will be covered by UNLDO and
UNESCO, Estoblishment of the other phase by foreign aids is
a
foreseen simltancously,
L]
’
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FPost Title:
Duties:

[N

'

’
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25 Moy 1979

UNTDO
JOB DESCRTPTION
DP/SUD/73/045/11-01/31,9.C

Engincer in Meintenance, Ropair and Calitroticn of

Flectronic Insiruments and dpparctus.

The expert will be attached to the Electrical Division

of the IRXCI and will sprcifically be expected toi-~

1, Orgenize o systensti - repeir, nointenance and
calibrotion preogramme for eleciric and electronic
instrunents and epparntus,

2. Supervise the cdoiristrotive ond conmircial aspects

of the progrcame,

3. Troin the counterpzrt personncl in instruments repoir

and meintenonce,

4. Toke port in zand supervise the work in the workshop.

5. Prepore o procurenent progromme for the required
bosic spare-ports urgently nceded for the satting
up of meintenance ond repoir services,

6., Prepore recuisitions ond specifications for the most
inportont sporesports urgently needed for the setting
up of meintencnce and repoir services.

7. Jssist ond advise on setting up the plans on future
expongion of the CIRW,

final

report, setting out the findings of his nission and

The expert will zlso be expected to prepore o

his recommendctions to the Government on further cction
vhich mdght be token,




Work Plen

Long “onge Objective:
(1985)

Irmedicte Objectives:
(1932)

For these I hove to:

(contimons)

(ty Jamory 1981)
(vy Jpril 1981)
(contimous)

(by June 1981)

(vy October 1961)

(by June 1982)

(by June 1982)
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LT VITT

——n b -tk

Settings up o  otionaliwide centrel iastrumecintos
tion repair workshop (CLRW) in the frome of
the Indmastrial ond Scientific Orgonizations

of Suden.

Esteblishing o real nucleus for pointennnce
and repair of industrizl and scientific
instruments ot the IRCI, Orgenizing the
notionalwide instrumentation-repair systen

for the industricl and scientific equipnent,

—~ osoist ond advise on the settiing up of the
clectronic—~instrunents repeir workshop ot
the IRCI.

- find and visit the electronic-insirunments
rovcir workshops coxisving in Suden,

- Make recommendations on coordinating the

activities of these with this project;

nointenance and repair works

— ccnduct on~the~job trcining for the naiional
stoff of the CIEW and other specialists on
nointenonce ond repeir techmques;

-1 .'we rorusitions and specificatioas for the
instrunents and tools urgently needed for
the CIRW;

- Orgenize o systemotic repcir, maintcnance
ond calitration programme for the national
wide system;

- resigt and advise on setting up the plans

on future expension of the CIKi,
28/8/1980
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LIST CF INSTRUIENTS C% PROJECT

-—— . s a a

No. Description U3 Doller
Fruivalent
. STERIOMICROSCOPE IB 1,673.~
. SZRDEX HIGROTIERIOGRAPH 7 DAY 55C. =
3. VOLTLGE ST/ADILIZER TYPE V-2 1,849, -~
4, VALRDABLE TRINSFORIER "AHGLVOLT®™ MODEL 403
C-PTV (S) COIPL, 623.~
5. DECLDE INDUCTCR BOX I1-4 1,209,
6. CJLIDRATION GENERATOR TYPE PG-506 1,695,~
7. TIME MiRK GENERZTOR TEXTROMIC, RTPYW TG 501 1,302.--
8. LEVELED SINE WAVE GENFRLTOR, TYPE SG 503 1,302,~
9. OSCILLOSCOPE DU.L TRICE 465 5,050, ~
10, PULSE GT{ER/TOR, TYPE PG 508 1,329,~
11, INSULATION TESTER CI-500C, CCIPLETE 1,307.~
12, LOGIC KIT 5P214 4760~
13, COMP.R.TOR 10529. 588,~
14, VIDE B/ND OSCILL.TOR, TYrE651D 1,120,~
15, LOGCING MULTIMETER 3,674 2y ihle~
16, PULSE GENER.TOR 728.~
17, DISTORTION E.CTOR IMETEL 339. 2,128,-
18, DEC/DE C.DACITOR DOX TYIL 2975 300,~-
19, V.LVE CH.R/CTERISTXC LETER MODEL VCIi 163 1,178,-
20, COIL WIWDING M. CHINE, MODEL CW 1 978,—
21, DIGIT.L MULTIMETER MODEL 13036 /i~05-31 886,~
22. DICIT/L FREQUENCY COUNTER lCDEL 5500 1,235.~
23, VWIIE D.ND VOLTMETER MOTIL 30454 605, -
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LIST OF INSTRUIFLIS ON PROJECT (Cont'c)

— — e ——— ——

No. Description U Daller
Eivalent

2{. LOW DISTORTICN .UDIO OSCILL.LTOR, TYPE JJ 778.~
25, ITULTIMETER, UNWICOR 3N CCMPLETS 896, ~
26, FLEEAT OD POUER SUPPLY, TUPE 350 282,
27, F.ROELL DENCH POWFR SUPLLY, Til® L30-2 263,-
28. TF.RNELL DEHCH POWER SUPPLY, TYPE L12-10C 350,
29, ROTEX PRECTSION C/LIDRATOR, MODEL 320 91775.=
30, HIGH CURRENT [D.DPTBER, IICTRL 350 1,6.5,~
31, DC ReFZIREICE ST/NDAID MOLIL 731~ D 1,007,~
32, INDUSTRI.L V.ICUUL CLE.N:R MODEL NITLFISK GS

80 SPECI.L Si20~







