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1 -LT h o a u c t  i  o h

Every branch o f  in d u stry , every te c h n ic a l f i e ld  uses c. g rea t 
number o f  in strum ents, Likewise th e  Sudan in d u s try  has a consj derable 
q u a n tity  o f  instrum ents, m illions o f  d o lla rs  worth, e sp e c ia lly  th e  
so p h is tic a te d  e lec tro n ic  instrum ents, and many o f xhen ore ly ing  
unused duo to  th e  lack  o f  maintenance, when, perhaps ju s t  a  simple 

re p a ir  would he necessary .

The previous p ra c tic e  o f  maintenance was in  Sudan th a t 
instrum ent-aanufacturors sent th e i r  employees to  inspect and m aintain 
th e  e le c tro n ic  instrum ents manufactured by then  every second year 
(or when i t  was needed), nfcaut 8 years ago th i s  s i tu a t io n  has 
changed, th e  m aintenance-people have not c.-.no rep ea ted ly . To send 
th e  fa u lty  equipnent to  the  m anufacturers, i t  could cost tK .ce the  
p ric e  o f  th e  whole equipment,

Then th e  N ational Council fo r Research (IWR) and th e  

In d u s tr ia l  Research and Consultancy I n s t i tu te  (iRCl), as deeply 
in te re s te d  p a r tie s  in  maintenance o f  e le c tro n ic  equipment, decided 
to  e s ta b lish  th e  C entral Instrum ent Repair Workshop (CIRtf) ana 
requested  th e  a i r  o f  UNDP/UN1DC through th e  Sudan Government. The 
agreement p ro toco l was signed on Hay 1975 between the  Sudan Govern
ment and UNIDO about th e  p ro jec t C entral Instrum ent Repair Workshop 
SUD/73/0,;5.

lie cording th e  p ro toco l, th e  p ro jec t hc.s 3 Phases, Phase 
One covers e lec tro n ic  instrum ents and equipment; Phase Two i s  to  
cover mechanical, o p ticaJ  and biomechanical instrum ents and a 
l ib r a ry ;  Fnase Three i3 to  extend capa-city in  o mobile workshop and 
th e  t ra in in g  o f instrum ent opera to rs and toohn ic ions.

I t  woe agreed th a t fo r  Phase One th e  UNDP's con trib u tio n  
would be USS153,45G,— and the Sudan Government's co n trib u tio n  would 
be LS33,260,— fo r  th e  s a la r ie s  o f stoff-nem bers and m ateria l 

co n trib u tio n  providing a new b u ild in g  fo r th e  p ro je c t.

«
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The o r ig in a l o b jec tives (see Annex Vl) o f  t  he p ro jec t were:—
— long range o b jec tiv es : to  promote th e  economic development o f th e  

Sudan t y  improving the  e ffec tiv en ess  of s c ie n t i f i c  and in d u s tr ia l  
re search  and t e s t ;

-  immediate o b jec tiv es : to  e s ta b lish  an i n i t i a l  nucleus fo r maint
enance and re p a ir  o f  s c ie n t i f i c  instrum ents as a running o p era tion ; 
to  improve th e  cap.acity o f th e  co u n te rp a rts ' s t a f f  o f  th is  nucleus;
to  lay  th e  foundation fo r an autonomous fu lif le d g e d  C en tral Instrum ent 
.Repair Woi’Kshcp.

The p ro jec t became o p era tio n a l w ith th e  UNIDO-expert' s 
a r r iv a l  mid-1980, beginning Phase One, th e  o b jec tiv es  o f h is  m ission 
(see Annex V II) are  in  good harm onization w ith th e  p ro je c t 's  o b je c tiv es . 
The o b jec tiv es  o f  th e  p ro jec t vrore a tta in e d  during th e  rep o rted  
period , (a d e ta ile d  analy sis  can be found in  th e  r e p o r t ; )  by performing 
r e a l  re p a ir , maintenance, and c a lib ra t in g  work fo r th e  in d u stry  
(both th e  p r iv a te  and governmental s e c to r) , fo r  th€; medical acid 
educational in s t i tu t io n s ,  and fo r the  app lied -resea rch  la b o ra to r ie s . 
T raining serv ices  o f  th e  p ro je c t, inc lud ing  th e  Technical Manual 
Vol. 1 and Vol. 2, which contain  tech n ica l programmes and sp ec ia l 
knowledges, help to  f i l l  up th e  empty-space o f  em igrated tech n ic ian s  
in  th e  f i e ld  o f maintenance o f e lec tro n ic  equipment.

Taking the  opinion o f n a tio n a l-co u n to rp a rtn e r in to  consid.er- 
a tio n  th e  p ro jec t began i t s  o p era tio n a l work w ith Phase One, planned 
fo r two y ears.

At the  beginning of 1982 th e re  was planned a new Country 
Programme fo r Sudan and because o f s c a rc i ty  o f  funds the  Sudan 
Government and UIJDP agreed to  cancel th e  Phase Two and Three o f the  
p ro je c t. This i s  th e  reason th a t th i s  Terminal Report deals only 
with Phase One. (The mentioned P ro je c ts ' Review has found th a t  CIRU 
f u l f i l l e d  completely th e  ob jec tiv es  and th e  Review -  p reparer,
Mr. Raman was impressed, a t th e  good progress th a t  has been made in  
e s ta b lish in g  on E lec tron ic  Workshop w itn a q u ite  im pressive "o rd er- 

book").
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« i^Dstract

A) The p ro jec ts  outputs ar«.->-
— System atically  rep a ired , m aintained, and c a lib ra te d  e le c tro n ic  

end e le c t r i c  inscrum ents in  th e  nucleus o f  CIuK;
— Forma.1 tra in in g  personnel ir . r e p a ir  end maintenance;
— Proposal on fu tu re  Expansion o f  th e  CIRW;
— Technical Manual Vol. 1 and Vol. 2;

B) The inpu ts o f  th e  p ro jec t was made of
— so p h is tic a te d  e lec tro n ic  and e le c t r i c  instrum ents mainiy out 

o f  work;
— uses o f these  in strum en ts; and
— th e  n a tio n a l s t a f f  o f  th e  p ro je c t.

C) Resources fo r th e  p ro jec t from th e  Sudan Government: -
— in s t i tu t io n a l  frame;

— laboratory-room ;
, -  fellow ships and study to u rs .

Eron Ul'IBP/b' iIDO
— te s t  instrum ents .and to o ls ;
— assignment o f an in te rn a tio n a l export.

D) C o n stra in ts : -
— lack  o f money;
— d i f f ic u l t ie s  in  communication with manufacturers

E) S trategy  was:
p ro jec t must he a c iic e  in  Khartoum in  th e  d ire c t re p a ir , maint
enance, and c a lib ra t io n .

P) Evaluation:
although th e  implementations o f p ro jec t have not te en  Iways 
p e rfe c t, hut they  have been s a t is fa c to ry  enough.

G) Recommendations:
about Service Manuals c o lle c tio n , a cq u is itio n  o f e lec tro n ic  
components' Catalogues;

* about th e  new b u ild in g , new staff-nem ber3, and about th e  Proposal
on Fhture Expansion of CIRW.
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I .  E5VTEW OF THE PROJrKT

Fcr reviewi ng th e  p ro jec t i t  seem" u se fu l th e  
a.pproach method, enumerating and eirplaining th e  main components as 

follows
A- Output;
B- Inpu t;
C- Resources; 

m * Constraints;

E- S trategy ;
F- Evaluation;
G— Recommendations.

A. Outputs

The p ro je c t’s outputs a r e : -
— S y s te n a tic a lly  rep a ire d , maintained., and c a lib ra te d  

e lec tro n ic  and e le c t r i c  instrum ents and apparatus in  the  
nucleus o f CIEW: (Annex l ) .

— Formal t ra in in g  personnel in  re p a ir  and maintenance;
-  Proposal on fu tu re  expansion o f  tn e  CIRW; (innex I I ).
— Technical IIanua.1 Vol. 1 and Vol. 2; (Annex I I I ) ,
-  P repara tion  o f l i s t s  o f  s p a re -p a r ts ; (annex IV).
-  Reports produced on th e  p ro je c t;  (Annex V),

Repa i r .

From th e  beginning o f  th e  o p e ra tio n a l period  o f th e  p ro je c t, 
i . e .  from mid 1980, th e re  was an urgent end heavy demand fo r  p ra c tic a l  
re p a ir  o f  so p h is tica te d  e le c tro n ic  instrum ents. A fter o rganizing  the  

adm in is tra tiv e  and th e  te ch n ica l program o f  re p a ir  (Annex I I .  p .3 )  th e  
p ro jec t was g iv ing  valuable help through in s tru m en t-rep a ir  fo r th e  
in d u s try  (governmental and p riv a t sec to r as w e ll) , fo r th e  a.ppliod- 
resoarch  la b o ra to r ie s , fo r  th e  educational in s t i tu t io n s ,  and fo r th e  

medical in s t i tu t io n s .

The d e ta ile d  te ch n ica l prograxi o f  re p a ir  one can f in d  in  

th e  Technical Manual Vol. 1 p. 19-30.f
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Maint onanco.

This expression genera lly  means th e  preventive maintenance, 
which begins w ith tho  acquisition o f th e  instrum ent. P roperly  s e le c t -  
ed instrum ents fo r th e  environnent c f  Sudan w ill  have long working- 
l i f e .  Technical Kanaual Vol. 2 contains a  chap ter: "Some h in ts  fo r  
instrum ent-buyers in  Sudan” on pages 69 -  75«

The instrum en t-opera to rs  w ith proper use can a lso  extend 
s ig n f ic a l ly  the  tro u b le -f re e  l i f e  c f  instrum ents. Иге reconnenàed 
d u tie s  o f  in strum ent-opera to rs one can f in d  in  Technical Manual Vol.

1 p. 3 -  12.

The scheduled maintenance i s  very  im portant, to o . Some 
so p h is tic a te d  instrum ents have such in s tru c tio n s , but mainly they 
d o n 't. In  connection o f each re p a ire d  instrum ent the  p ro jec t has 
drawn the  owners' a t te n tio n  to  i t  o r performed sho rt consultancy 
regard ing  to  i t .

Tho p ro joc t gave sh o rt courses about the  r ig h t  usage o f 
* specir.1 instrum ents a t

Geological and Mineral Resources Laboratory 
.  Tabaldy B attery  Factory

Faculty  o f Pharmacy 
Facu lty  o f  Medicine 
Sudanese Chemical In d u s tr ie s  
V eterinary  Research Center

In  ad d itio n , maintenance- r e fe rs  o f s to rage  and tra n sp o r ta tio n  
o f instrum ents, as w ell. Poor s to rage  can ¡лаке sh o rte r  an e lec tro n ic  
equipment l i f e  than  th e  everydays' usago (e .g . because o f t r a t s ) .  
Unthoughtful tra n sp o r ta tio n  can make severa l damages, to o . In  connec
t io n  w ith each re p a ir  th e  p ro joc t drew tho owners' a t te n tio n  to  them, 
besides th e  Technical Manual Vol, 2 deals v/ith th ese  problems d e ta ile d  

on pages 75 -  77.

1
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C alib ra tio n .

I t  i s  c concomitant procedure o f  re p a ir  rnd maintenance, 
and in  th e  case o f  sim ple instrum ents i t  can be done f a i r ly  e a s ily :  
such c a lib ra tio n s  need no much tim e and no sp ec ia l p rep a ra tio n s .

But in  th e  cose o f  so p h is tic a te d  analysing  instrum ents th e  
p reparato ry  works and tn e  c a lib ra t io n  i t s e l f  need a c e r ta in  type o f 

re s  car ch-wo r<k.

Some instrum ents need reg u la r ca lib ra tio n -p ro ced u re  and 

reasonable i t  must be done by th e  instrum en t-opera to r.

The p ro jec t gave sh o rt courses with p ra c t ic a l  dem onstrations 
about c a lib ra t in g  so sp ec ia l instrum ent a t :

Geological and Ilino ral Resources Laboratory

Faculty o f Pharmacy
Sudanese Chemical In d u s tr ie s

Food Research Center
S o il Qonservation Laboratory
National H ealth Centor.

The nucleus of CIRIf.

A fter arranging  th e  workshop a id  doing th e  p reparato ry  works 
th e  p ro jec t was ab le  to  begin th e  re p a ir  in  September 1980, i n . i t s  
o r ig in a l place, vdth th e  n a tio n a l s t a f f .  On-the-job was evoluted 
th e  adm in is tra tiv e  o rg an iza tio n , the w ork-organization, and tho 
techn ica l program*.

The main s tep s  o f the  s;.T3tenatic work : (Rnnex V -  d)

-  ordering  l e t t e r  from th e  c lie n t to  the  IRCI;
-  perm ission .fo r th e  work from IRCI's managnent;

-  in sp ec tio n  o f  instrum ent to  be rep a ired ;
-  f i l l i n g  in  th e  P relim inary  R eport;

-  re p a ir  and c a l ib ra t io n  work;
-  f i l l i n g  in  th e  F ina l Report and th e  f i r s t  p a rt o f Feedback 

of Inform ation; (bnnex X)
•  f in a l checking in  th e  presence o f owner;
-  note to  tho  ad m in is tra tiv e  sec tio n  o f IRCI fo r  preparing

the  b i l l .
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A ìm b I  S te ff  ho» A  te s i»  te n à ife *  ©f ©Xeetroaic iw tn M B tif  
but A * sp e c ia li!?  o f  repc&rìag teebaoleg? bas to  he aaguired «a- 
tbo-job . Beo to  use Becsorlag instruneats, boat to  fia d  fa u lts , 
te »  to  ideo a  re o l rapai*, end saeh questiona ero discusse* la  
ooosecrtìon ©f tbo evaryda? unric, Non? tin a s  specia l tbeaee ere 
trc&tod.

U ntìl acn Clì?W beo got 62 arder© o f f à d  40 t o »  r e p d n l ,  
12 arò under rogai?, 5 nero rojoctcd and iv. 5 eaces consultane? or 
short ose»»  uashelA , (At a  raagb gaess tho value o f tbeso bendo* 
equìpoent i s  «rf »«■*»■> U5$l80.000,— «dthout oaaating tho Bartrenoly 
bigh valuto o f largo pochi nes ©ad t o l t o ) *

A m» test-inetrepeat* and tool» o f CIBK, supporto* paini? "oy 
UKUX), prove* useful fa r repair end ealibrotion.

Sbratti training.

In tho IM vorsity o f Gesira is  0 Teahnologiccl FhcuTty 
settìng up to support and serve thè neede o f Sudanese industry. %  
aeans o f eo-operatioa o f industriai arganisctions i t  provi dos 
training uitb practical sapertene© under rota conditions. A is  year 
tbo Industriai Liaison tt&t o f University o f Sesiro osked thè CIBW 
to perfora tbo foratoi? nentionod industriai training fto  tuo -of 
studente in ito  fie ld  o f oloctronic instrunentation.

Durine tb is treining-cours© a osabor o f tbo Sbcult? is  go- 
ing to v is it CIKW to eoo tb o  progress of students. According to tho 
egroeaent CUftì hos to  send a brief ©sport to tbo Ifaiversit? on 
attendane© aad perforaeaoe of studente.

Proposai on A ta ro  erpsnslon,

A  tbis docunent projoct proposed tbree step ter thè future 
action o f CUSf (et ito  ow  «spense)*

(a) to oontinuo CUBf'o activitieo  ai preooat lovolf 
(h) to  conoolidato CIHW's progress; ead 
(e) to dcvolop CIRW iato Central Loboratory o f Induotriol 

Electronic©,

1 1 1
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u te  lfift  tte p  hss tfts iu d o d | voogogíSi  n i  ¡nyotelogioal 
reosons. D etailed coaáiticnE fo r ei.eh step  one cas fiad  ia  £aaax H .

Teeha&eol Vol» 1 oad. Yol» 2

Otese arañáis essen tio lly  contain a l l  ted m ica l problème and 
knowledge» whioh are (car m n ) olose ooaneeted to  the p ro jeet. Xa 
mob a  voy th e  spécial knowledge, tro in ed  t e  th e  people on-the~jobf 
i s  seocring fo r othere vho are aot able to  p a rtic ip ó te  in  th e  présent 
mtfc o f C1HK. Teehtdoal Montai Yol. 1 ásale with the bocio taovledge 
o# teohwior.l progroa o f neistenenee» th e  techaieo l etepe of rep a ir 
mark, th e  iastnannts-eoG poneats, f i r e t  o f a l l  freo  p ractioel point 
o f view. Cae coa fia d  i a  i t  eaeh p rac tio a l dote ehioh are net poeeible 
te  fiad  i a  general teohnieal books. Techo!col Manad Yol» 2 tre c ts  
with im truoenrt-unltB , frota the epeoial capeóte o f Clfllí. The 
epectrophotooeters ore tree te d  deto iled , becouse theee iastraneat»  
aode th e  ao jar port o f CXEIf’e an te . Sofety précaution» for people 
and fo r devioee ore vory inportnnt in  mtch work. TÿpLcal fouit»  
eoecon in  Khartona ore onalysed ia  bobo page». Soné other in te re s tin g  
theneet lolB es; Perfornonce cheek; Storoge of instruaen ts; Trcns- 
pocrtation o f instrum ents; CIBW serv ices.

The Teohniocl Bemol i s  not p erfec t, but is  Botisfactory as 
a support fo r CIHH. I t  m e aot odited or correct ed fo r publishing 
beeaaeo o f look o f t ic e .

Both th e  Voluae 1 ond Voluae 2 are given to  the Librory of
IBCI.

te s t  o f Spore-perts,

In  oozmeotion with rep e ir and aaintenonce i t  i»  oentioned 
repoatedly (and te rrifÿ in g ) th e  parobleo of spore-ports. I t is  worth 
to  study i t  in  th e  f ie ld  o f elootronie instruisent» ond equipoent, 

hondlod by CIftH.

In os e le c tro d o  instruaen t the aam faeturers use standard 
oooponents ond spécial oooponents.
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with a  sample o f  such sp e c if ic a tio n . The instrum ents 36*) 3 7 .)  40. ) 
44* ) cad 45*) need sp ec ie ! sp a re -p a rts  to  complete t h e i r  re p a ir .

Reports  produced on th e  p ro jec t (see /nnex V .)

(a ) Prelim inary  Report 28/8/0O
deals w ith i n i t i a l  p roject-w ork and problems;

(b) Throe b i—monthly rep o rt 28/10/80 29/ 12/80 26/2/81
in  them th e re  a re  rep o rted  p e rio d ic  progress and problems;

(c ) Report #  1 bn Progress 12/3/81
i t  was advised by ARR in  charge not to  prepare re p o rts  bi-m onthly, 
but fo r  longer period . This Report gave a  comprehensive review 
o f progress to  date and plans fo r  th e  fu tu re  period;

(d) Report #  2 on Progress 6 / l l / 8 l
i t  was prepared as a  background paper fo r  th e  t r i p a r t i t e  review;

(e) Report o f  th e  T r ip a r ite  Review 19/12/81
deals w ith th e  d iscussion  done on th o  Review, and contains a  
l i s t  o f  instrum ents re p a ire d  by CIRii;

( f )  Report about Sum ary o f  P ro jec t Implementation 12/ 4/82 
i t  was prepared by th o  requost o f  Hr. P .4 . Harju, SIDFA, 
summering o f  p ro jec t implementation fo r  th e  period  Ju ly  I960 -  
March 1982, g iv ing  a  b r i e f  account o f  p ro jec t a c t i v i t i e s  and 
major problems.



-  14 -

E. Inp u ts .

The inpu t o f  tho  p ro je c t Virus na.de o f i—
-  so p h is tic a te d  e le c tro n ic  and e le c t r i c  instrum ents and 

apparatus, mainly out o f work;
-  u sers  o f  th e se  instrum ents; and
-  th e  n a tio n a l s t a f f  o f  th e  p ro je c t.

E lectroni c  and e le c t r i c  in s t ru ments.

These a re  e s s e n tia l  in  th e  fa c to r ie s ,  la b o ra to r ie s  fo r  
app lied  research , in  education and in  medical se rv ic e . I t  i s  p o ssib le  
to  c la s s ify  then  according th e i r  employment as chem ical, b io lo g ic a l, 
te le co m u n ic a tio n a l, e tc , instrum ents, but from th e  viewpoint o f  
r e p a ir  and maintenance th e  n a tu ra l c la s s i f ic a t io n  i s  according to  th e  
k ind  o f th e i r  e le c tro n ic  components. In  th i s  way th ey  can be c a lle d  
f i r s t  second th i r d  - ,  or fo u rth  -  generation  o f e lec tro n ic  
equipment. The re p a ir  and maintenance technology depends on th e  
c la ss  o f generation , SIIZW i s  f i t  to  handle mainly f i r s t  - ,  and 
second -  generation , and in  some cases th o  th i r d  -  generation  o f 
e le c tro n ic  equipment, but u sab le  fo r th e  fo u rth  — generation  hand
l in g . (More d e ta ile d  in  Technical Manual Vol. 1 p. 16 -  18 ) ,

4mong th e  instrum ents handled by th e  p ro je c t, th e re  were 

only f iv e  (5 .)  3 1 .)  4 5 .)  49 -) 59. ) f*on th e  th i r d  -  gen era tio n , th e  
o thers  wore from th e  f i r s t  and second -  one.

G enerally, th e  instrum ents handled by CIRW were out o f  work. 

The main causes o f  f a u l t s s -
~ the  age o f  instrum ent;
-  wrong in s ta l l a t io n  (e .g . lacjc o f  v c n t i l la t io n ) ;

-  abuse o f instrum ent;
-  th e  severe environment;
-  u n su itab le  tra n sp o r ta tio n ;
-  u n su itab le  s to rag e ; and
-  lack o f  re g u la r  maintenance.

ii
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A lo t  o f cases th e  f a te  o f  in s tilm en t i s  determined by 
unproper s e le c tio n . (E .g . a  reco rd er uses co lored  ribbons fo r  p r in tin g , 
and was out o f  work fo r  a  long t in e  because o f d ried  rib b o n s).

Sonetines th e  r e a l  cause o f  defects i s  a  supplementary 
device. (E .g. th e  brand-new hi$i-power b a tte ry  charger becane wrong 
th re e  t in e s .  Studying thoroughly th e  opera tion -cond itions i t  was 
d iscovered th a t  K„ SO, ac id  was dripping  out from th e  b a t te r ie s  under 
charge, and made an unwanted e le c t r i c a l  sho rt to  th e  e a r th , although 
th e  charging c i r c u i t  was " f lo a tin g ”, and th i s  caused th e  f a u l t s ) .

I t  happened th a t  a  PH — n a te r  fo r rep ea ted  measurenents gave 
randon r e s u l t s .  The study  o f measuring-method rev ea led  th a t  th e  sp e c ia l 
f lu o r ite -e le c tro d e s  were keeping in  "normal way" in  a  g la ss  chemical 
beck, although th e re  i s  antagonism between f lu o r i t e  and g la s s .

In  c e r ta in  case th e  o r ig in a l O perational In s tru c tio n s  wbb 
wj jng and caused th e  burn-out th e  electrom eter tube two tim es.
Changing two s tep s  in  th e  o p e ra tio n a l procedure, th e  equipoert i s  

0,KC more than  one year.

Occurred th a t  th e  equipment was 0,IC, only th e  measurement 
technique was not th e  b e s t , In  such cases th e  "repair-m ethod" was 
g iv ing  a sh o rt course w ith p ra c t ic a l  dem onstrations.

(These examples show c le a r ly  th a t  sometimes i t  i s  not 
enough re p a ir in g  th e  equipment. G etting a r e a l  success needs a v;ido- 
scope o f a c t i v i t i e s ) .

Users o f  in s t r umen ts .

In  th e  man-machine connection th e  man i s  very im portan t. A 
p e rfe c t equipment has no value because o f misuse, or even becomes 

damaged because o f abuse.

Studying th is  s i tu a t io n  i t  was found a woll-known fa c t ;
Sudan i s  lade o f t ra in e d  la b o r-a s s is ta n ts , and th i s  i s  one o f th e  
reasons o f  frequen t misuse o f so p h is tic a te d  equipment.

One can suppose th a t  in  case o f a s c ie n t i f i c  instrum ent th e
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s c ie n t i s t  knows v e i l  h is  equipment. Dut s c ie n t i s t  o f  Sudan have 
got t h e i r  graduation  c h ie f ly  in  h igh ly  developed c o u n trie s , where 
th e  resea rch  in s t i tu te s  a re  p len ty  o f  l t io r a to iy  -  a s s is ta n ts .. There 
th e  r e a l  opera to r o f  an equipment i s  a  la b o r -a s s is ta n t  o r la b o r-  
te ch n ic ia n , w hile th e  re sea rch e r knows th e  equipment on ly  from th e  
viewpoint o f  i t s  r e s u l t s .

The work o f instrum ent-user i s  proper and e f f ic ie n t  only 
when he understands thoroughly h is  in stru isen t, knowing i t s  p o s s ib i l i t ie s  
and th e  b a sic s  o f  measurement-technique, as a  f i r s t  a id , CIRW t r i e d  
to  t r a in  th e  r ig h t  use  o f  equipment in  sh o rt-co u rse  form, imong th e  
so p h is tic a te d  equipment handled by CIRW, th e  most frequen t type was 
th e  spectrophotom eter's . In  th e  Technical Manual Vol. 2 i t  i s  
prepared a  very  d e ta i le d  program o f  t h e i r  usage. The p ro je c t u t i l i s e d  
t h i s  program in  th e  case o f every spectropho tom eter-repa ir. (The r ig h t  
u se  o f  an equipment i s  an im portant component o f  m aintenance).

The N ational S ta f f .

H iis i s  a lso  on im portant component o f  th e  in p u t. Hie 
insti-uments a re  rep a ired , m aintained and c a lib ra te d . The instrum ent- 
u se rs  a re  tra in e d  fo r  th e  co rrec t use o f  in strum ent. The national 
s t a f f  i s  t ra in e d  to  do th e  CIRU's a c t iv i t ie s  , (N evertheless, one o f 
th e  b e st helpmates o f th e  p roû  an engineer who was not a

member o f  th e  n a tio n a l s t a f f

According to  t h e i r  g raduation , th e  members o f  th e  n a tio n a l 
s t a f f  have th e i r  b a s ic  knowledge in  th e  f i e ld  o f  e le c tro n ic  instrum ents. 
Each member o f  th e  n a tio n a l s t a f f  took p a rt in  one o r another form 
o f education abroad. (Note: more s u ita b le  s e le c tio n  o f such s tu d ie s  
could make b e t te r  r e s u l t s  fo r  th e  fu tu re ) .

The work o f  th e  n a tio n a l s t a f f ’s member i s  a  proper one.
He has to  do a  h igh ly  c la s s i f ie d  th e o re th ic a l work mixed physica l 
a c t i v i t i e s ,  many tim es in  a  fa c to ry  o r in  a  p la n t. Besides he must 
know how to  deal w ith c l ie n ts  ga in ing  from them very  precious in fo r
mations regard ing  to  th e  f a u l ts  o f  th e  equipment to  be rep a ired .
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And he has not got always h is  due re sp ec t "because re p a ir  and 
Dcinfcehunoe i s  considering  as a  supplying p rov ision , Although, 
e sp e c ia lly  in  such a  developing country as Sudan, he nost know h is  
su b jec t in  d e s ig n e r 's  le v e l ;  and to  be r e a l ly  su ccessfu l, he must 
have an in te rd is c ip l in e r  knowledge in  th e  f i e ld  o f  technology.

The b a s ic  knowledge i s  ob ta inab le  on re g u la r  courses, and 
from books and p e rio d ic a ls . The sp e c ia lty  o f  re p a ir in g  technology 
everybody has to  acqu ire  fcinsel.fi th e  th e o re t ic a l  p a r t by reading , 
th e  p ra c t ic a l  p a r t by experimenting» The n a tio n a l staff-member have 
th e  p o s s ib i l i ty  to  understand  i t  through on-the-job  tra in in g  in  CIRW.

A fu r th e r  e s s e n tia l  fa c to r  i s  th e  development and maintenance 
o f  good working re la tio n s h ip  and co-operation  w ith  th e  co lleagues, 
ind , l a s t  bu t not l e a s t ,  i s  to  be aware o f  CIRtf's ro le .
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C. resources

According to  th e  C{preemont-protocol mentioned In  IfffRQIXJCFIOii, 
th e  Sudan Government supported th e  p ro jec t w ith :—

-  in s t i tu t io n a l  frame;
-  laboratory-room ;
-  assignment o f  n a tio n a l s t a f f ;  and
-  fe llow ships and study to u rs .
Prom UHtP/UKIDO th e  p ro jec t was supported w ith :—
-  t e s t  instrum ents and to o ls ;  and
-  assignment o f  an in te rn a tio n a l expert.

I n s t i tu t io n a l  frame: -

The CIIiH e x is ts  as a u n it  c>f th e  Engineering Department o f 
th e  IRCI. ( i t  i s  planned th a t  CIRW w ill  be a  department in  th e  new 
s tru c tu re  o f  th e  IRCI, but th e  new o rg an iza tion  ch art i s  not yet 

approved by th e  M in istry ).

Hie Head o f  tho  Engineering Department i s  a t th e  same tim e 
th e  Head o f  CIRW as th e  n a tio n a l co u n terp artn er. Some n a tio n a l 
staff-m em bers, as employees o f IliGI-Engineering Department, are 

engaged out o f  CIRW, to o .

The JliCI as  an in s t i tu t io n a l  frame provides CIRW with d iffe ren t 
se rv ices  and gives o f f i c i a l  ways to  th e  c l ie n ts .  The c e n tra l 
adm in is tra tio n  s e c tio n  i s  very u se fu l, but sometimes, because 
o f in e r t io - e f f o c t  o f  la rg o  in s t i tu t io n s ,  moves w ith d if f ic u l ty .  
Solving re p a ir  problems needs f l e x i b i l i t y  which can be assured by 
nor© frequent V is i ts  o f top -execu tives in  CJRVJ.

Laboratory-room ,

Laboratory support fo r  th e  p ro jec t had been provided by 
adding a room to  a  converted domestic premises a t  Mogren. (This was 
a  temporary expedient, and i t  was planned fo r  CIRW to  move in to  th e  
now b u ild in g  o f IRCI in  Shombat).

The p ro jec t has begun i t s  o p e ra tio n a l a c t i v i t i e s  in  th i s  
p lace, arrang ing  th o  laboratory-room . (Annex IX). How i t  contains



f iv e  wooden benches on fix ed  places f i t t e d  with proper e le c t r i c a l  
connectors; one f ix e d  bench fo r  s to r in g  th e  equipment under re p a ir , 
covered by a  blackboard. This serves not only as a fo ld in g  screen, 
bu t i t  i s  very  u se fu l fo r  te ch n ica l explanations during on--the-job 
tra in in g . In  fro n t o f  th e  blackboard th e re  i s  a  wooden ta b le  which 
makes th e  laboratory-room  su ita b le  fo r  s n a il  conferences. The 
n e ta l  s h e lf  as a  s to re  holds th e  t e s t —in strum en ts . Ihx them ore , 

th e re  a re  in  th e  room: a small desk fo r th e  labor-boy and two small 
ho lders f e r  th e  vo ltage  s ta b i l iz e r s .

The laboratory-rooD  has a  f l a t  ro o f  which ra d ia te s  th e  heat 
in to  th e  room or sunny days (end through which th e  r a in  d rip s in to  
th e  room when i t  i s  ra in ing)»

The n a tu ra l l ig h t  cones through two windows, th e  a r t i f i c i a l  
l ig h t  i s  always necessary fo r  any work.

I t  i s  d i f f i c u l t  to  measure th e  e f fe c t  o f  a  b r ig h t ly  pain ted  
w all o r c lean  o ff!co s  on th e  p ro jec t impl-¿mentation, Dut one oust 
never overlook th e  ro le  o f  a  p leasing  environment in  e s ta b lish in g  
good working morolo and community r e la t io n s .  There i s  no doubt th a t  
an environment th a t  encourages sa fe ty  and promotes reasonable confort 

w ill  help  reduce personnel turnover and improve employee morale.

¿Bsignment o f  n a tio n al  s t a f f .

The n a tio n a l s t a f f  was appointed in  1975» O ff ic ia l ly  i t  
co n s is ts  o f  4 engineers, 2 tech n ic ian s , a rd  1 ty p i s t .  P ra c tic a l ly , 
a t th e  mid o f 19&0 th e re  were only 2 persons qb aval la b le s , and 
th ese  days one o f th e  engineers i s  s t i l l  i n  h is  fe llow ship , abroad.

Ecsic t r a i t s  fo r  a  successfu l repair-m an are* -
-  high le v e l o f  m otivation;
-  in te r e s t  in  th e  rep a ir in g  work; and
-  ap titu d e  fo r  th e  job.

The s t a t e  o f th e  can d id a te 's  h ea lth  must be O.K# p a r t ic u la r ly  th e  
good eyesight i s  im portant. R ecru iting  personnel must be aware o f 
th e  im p lica tio n s  o f  employing people w ith d e fec tiv e  colour v is io n .

-19 -
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In  -the e leo tro ii.e s  f ie ld ,  m istaken id e n t i ty  o f  colour could  lend  to  
se rio u s  acc id en ts , not only to  an in d iv id u a l but to  a l l  who sub
sequently  opera te  th e  re p a ire d  equipment.

I t  i s  worth to  note th a t u n fo rtu n a te ly  engineering schools 
graduate many men and women who have l i t t l e  a p titu d e  fo r engineering 
and who w il l  never be su ccessfu l eng ineers . N evertheless, CIRW 
needs persons having both enthusiasm and a p titu d e  fo r  th e i r  job in  
each le v e l .  (Sometimes th e se  two fe a tu re s  are  more im portant th an  
th e  o f f i c i a l l y  c e r t i f ic a te d  graduation)#  And th e  h ire d  people must 
have th e i r  main occupation a t CIRW.

Fellowships and study  to u rs .

Hie Sudan Government supported sev e ra l fellow ships as 
tra in in g - to o ls  fo r  th e  n a tio n a l staff-m em bers. G enerally th e se  
fellow ships proved u se fu l (or w ill  prove u se fu l in  th e  fu tu re ) , 
but th e re  a re  some signs th a t  they  wore not s p e c if ic  fo r th e  need 

o f  th e  p ro je c t.

A study to u r i s  ju s t i f i e d  economically when i t  i s  well 
prepared fo r  studying  th e  maintenance requirem ents o r o rgan izations 

engaged in  maintenance in  a  developing country.

Test instrum ents and to o ls .

In  1976 a UNIDO-consultant compiled a l i s t  o f  requ ired  devices 

fo r  th e  CIRW. These were ordered in  1979 and de liv e red  and s to re d  
a t th e  IRCI pending th e  a r r iv a l  o f  th e  in te rn a tio n a l expert u n t i l  
mid 1980. The l i s t  o f  th ese  instrum ent can be seen in  Annex V -  c 
page 9.

The to s t  instrum ents and to o ls  proved g en era lly  u se fu l fo r 
th e  p ro je c t’s work, a lb e i t  some o f  them are  not necessary a t a l l  
a t th i s  s tag e  o f CIRW, (E ,g. th e  o sc illo sco p e  c a lib ra t in g  s e t ) .

Problems a r is e n : th e  D is to rtio n  Meter and th e  Rotek 
Adapter su ffe red  damages during th e i r  tra n sp o r ta tio n , (e .g . a t  
th e  D is to r tio n  Meter a l l  th e  knobs a re  broken), th e  HP-Test 
o s c i l la to r  was wrong a t  th e  f i r s t  check, th e  oscilloscope  c a l ib ra t

1 1
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in g  s e t  had not i t s  case (so , i t  was w ritte n  a  l e t t e r  to  UNIDO-HQ 
and th e  case a rr iv e d  second h a l f  o f  I9Q1 ) ,  th e  expensive DC Reference 
Standard was expensive "because o f  i t s  c e r t  iff. c a te  tra c e a b le  to  th e  
N ational Dureau o f Standards in  Boulder, Ut S, but th e  v a l id i ty  o f  th e  
c e r t i f i c a t e  was conpletely  out o f  date a t th e  f i r s t  checking, th e  
sane happened in  th e  case o f  Rotek P rec is io n  C a lib ra to r, th e  charge
ab le  b a t te ry  in s id e  one o f th e  D igi+al M ultimeters was out o f  work 
because o f th e  long s to rag e  t in e .

The most u se fu l equipment:
-  Voltage S ta b i l is e r s  (they  were provided to  p ro te c t th e  

t e s t  in s tru n en ts  ag a in s t th e  la rg e  and frequent voltage 
f lu c tu a tio n s  from th e  m ain);

-  M ultimeters (fo r  th e  everyday 's work),
-  O scilloscopes (although th ey  a re  so p h is tic a te d  enough fo r  

th i s  stage  o f ClliW),
-  Rotek P rec is io n  C a lib ra to r w ith  th e  Eigh Current Adapter 

( in  th e  c a lib ra t io n  s e rv ic e ) .

I t  would have been very  u se fu l fo r  th e  project-w ork:
-  a sim ple, p o rtab le  o sc illo sco p e ,
-  an ¿KWH Signal Generator fo r  th e  common frequency-bands,
** u Q — meter,

-  a  tw in  DC*-power supply fo r  IC -c irc u its .

Regarding to  th e  to o ls ,  CIRW needs: 

a  handy d rille r-m ach ine ,
-  a  proper v ice ,
-  d if fe re n t types o f  f i l e s ,

because th e  e le c tro n ic  equipment' r e p a ir  i t  i s  in ev tab le  to  do some 
mechanical worl

Assignment o f  an in te rn a tio n a l expert.

In  I 980 UNIDO assigned an in te rn a tio n a l  expert fo r  one year 
d u ra tion , ¿is h is  con trac t was extended fo r  one more year, h is  m ission 
w ill expire  on 30 June 1932.
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L. C onstrain ts

CIRW i s  working in  th e  in d u s tr ia l  environment c f  Sudan, so 
th e  major fa c to rs  e ffe c tin g  th e  Sudan Industry  a t  th e  same tim e a re  
s e r io u s ly  impeding i t s  im plem entation. Some o f  them i-

-  lade o f money,
-  frequent pow er-cuts,
-  d i f f i c u l t i e s  in  pub lic  \ra n s  pc r t  a t ion .

Some ty p ic a l  CIRW*s problems
-  d i f f i c u l t i e s  in  communication w ith instrum ent-m anufacturers, 

and
-  lack  o f  Service Manual and Catalogues.

Lade o f money.

The most s ig n if ic a n t consequence o f th is  co n s tra in t i s  th e  
sm all s iz e  o f  th e  p ro je c t. Although in  th e  f i e ld  o f  re p a ir  and 
maintenance th e  " c r i t i c a l  mass" i s  o f  g rea t importance. E .g . to  
conso lidate  th e  p ro jec t-p ro g ress  CIRW needs more personnel (4 more 
tech n ic ian s  as a  minimum).

There a re  d if fe re n t types o f  in cen tiv es , but th e  most 
e f fe c t iv e  o f  them i s  th e  money, s tim u la tin g  fo r b e t te r  and more work.

3y means o f a  lo t  o f  money i t  would be p o ssib le  to  have own 
proper b u ild in g  fo r  th e  CIRW, fu rn ish in g  i t  th e  most adequately, 
providing w ith w e ll- tra in e d  people in  s u f f ic ie n t numbers fo r  design
ing  and in s ta l l in g  maintenance program s e tc .

The lack  o f  money co n stra ined  CIRVJ rem aining i t s  o r ig in a l 
p lace , having Bmall number o f  personnel r e a l ly  not s u f f ic ie n t  fo r  th e  
most urgent repair-w ork n e ith e r . (The lack o f expensive mobile work

shop i s  only mentioned).

Frequent pow er-cuts.

The h indering  e ffe c t o f  t h i s  co n stra in t i s  obvious knowing 
th a t CIRW needs e le c t r ic  power fo r  i t s  work.

A r e la t iv e ly  s i l e n t ,  economical emergency-generator w ith
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s u f f ic ie n t  power fo r  the work and autom atized i s  expensive enough.

Lack o f  such a genera to r th e  workplan and program o f CIRW 
must Ъе very f le x ib le . Curing th e  re p o rted  period  th e  power—c u ts ' 
tim e were u t i l i z e d  fo r  fa c ts - f in d in g  v i s i t s ,  o r fo r  d iscussions 
about d iffe re n t problems. (lieedles3 to  mention th a t  when power- 
cu t, th e re  i s  dark and very hot in  th e  laboratory-room ).

Di f f ic u l t i os in  public  tra n sp o rt atlon.;

Kien th e  p u b lic  t ra a ip o r ta t io n  i s  com pletely o r p a r t ia l ly  
para lysed  in  Khartoum, th e  o f f i c i a l  working hours a re  i l lu s o ry .
To ward o f f  t h i s  arid such problems i t  seems th e  b e s t method i s  th e  
f le x ib le  work-time.
Communication w ith i n s t rum ent-палиfac tu r o r s .

Communication w ith iiastrm aent-m anufacturers has v i t a l  
importance fo r  С1Ш, because th e  sp e c ia l sp a re -p a rts  and te ch n ica l 
inform ations a re  acqu irab le  only through i t .  Knowing i t ,  p ro jec t 
t r i e d  to  get d ire c t  con tac t to  th e  m anufacturers, but a l l  th e  attem pts 
proved in e f fe c t iv e . There were attem pts to  g e t in d ire c t  con tact to  
thorn through th e  lo c a l  d eale rs  and re p re se n ta tiv e s , a lso  without 

success.

Presumably an o f f i c i a l  contact through th e  M inistry  w ill  

g ive s a t is fa c to ry  so lu tio n  o f  th i s  problem.

Lack o f Service Manua ls  and C atalogues.

The p ro jec t has experiences th a t  in  Sudan th e  m ajo rity  o f 
e lec tro n ic  equipment has no Service Manuals, although the  re p a ir  
adjustment and c a lib ra t io n  without p rec ise  in s tru c tio n s  i s  many 

tim es hopeless.

One o f th e  so lu tio n  o f t h i s  problem i s  to  employ engineers 
who know th e  equipment to  be re p a ire d  in  desig n ers ' le v e l .

/no ther so lu tio n  can be to  get th e  Service In s tru c tio n s  
from th e  instrum ent-m anufacturers(but th i s  ve rs io n  does not 

promise too  much).

H
H
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5br th e  fu tu re  i t  i s  worth th in k in g  over th a t  everybody who 
purchases so p h is tic a te d  e lec tro n ic  instrum ent should ask, C3 a 
condition  o f s a le , two copies o f  Service Manuals from th e  m anufacturer, 
and one o f them w ill  ho in  custody o f CIHW.

But the  CIRW has to  begin th is  S erv ice  Manual c o lle c tin g  
ju s t  now. Every Service Manual passed through th e  workshop must be 
copied and put down to  th e  SMS (Service Mai.anal C o llec tio n ).

To acqu ire  proper catalogaos about e le c tro n ic  components 

i s  a lso  a  very hard  ta s k . The p ro jec t r ie d  to  ask components1 
m anufacturers through th e  U2JTD0-HQ, bu t u n t i l  now not a  simple 
catalogue a rr iv e d . Suppcsingly, th e  h e lp  o f  th e  M inistry , w ill  be 
productive, and th e  most important b a sic—catalogues w il l  promote 

CIRW's work.

J!
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S e ttin g  out from th e  r e s u l ts  o f  fac ts-fin & in g  v i s i t s  and th e  
s iz e  o f  p ro jec t i t  was c lea r  th a t  p ro jec t must he ac tiv e  f i r s t  o f  a l l  
in  Khartoum in  th e  d ire c t re p a ir , maintenance, and c a lib ra t io n . Ey 
op tim ization  o f  resources i t  seemed p o ssib le  to  e s ta b lish  to  nucleus 
o f  CIRU which served fo r dual purpose s as a  channel o f  learn ing  
th in g s  th a t  cannot be s tu d ie d  e f fe c t iv e ly  by o th er methods, and as a 

p lace  to  p ra c tic e  use o f  knowledge.

Through th e  everydays1 work i t  was a  p o s s ib i l i ty  to  under
s tan d  th e  m a te ria l and personal c o n s tra in ts  and f ig h tin g  against 
them i t  was p o ssib le  to  gain  very precious experience which could 
be u se fu l in  e s ta b lish in g  a  na tional-w ide  maintenance system.

The o ther method, namely studying  th e  problems th e o re t ic a l ly  
and preparing  essay s and re p o rts  and p lan s, seemed p la in ly  as a 
waste o f  tim e. In  an average p lace, where so p h is tic a te d  e lec tro n ic  
instrum ents a re  used, th e re  are  about $0 d if fe re n t type o f such 
instrum ents, w ithout any te ch n ic ian  w e ll- tra in e d  in  maintenance.
To prepare m aintenance-plans fo r $0 d if fe re n t type o f  instrum ents 
needs about 2 years fo r  one tra in e d  perron, /uid the  problem o f 
maintenance remains because a t th e  u sers  th e re  a re  d e fic ien c ie s  o f  
w e ll- tra in e d  people in  maintenance. (During th e  rep o rted  period  
f iv e  w e ll- tra in e d  sen io r tech n ic ian s  lo f t  th e i r  employer, iu s t 
CIRW's c l ie n t" ,  permanently leav ing  Sudan.)
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F. Evalua tio n

¿lthcugh th e  imolarnentat ions o f  p ro jec t have not been 
always p e rfe c t, but they  have been s a t is fa c to ry  enough.

Arranging th e  laboratory-room  i t  was p o ss ib le  to  begin 
th e  CIRW' s o p era tio n a l v;ork.

Developing th e  app ro p ria te  r e p o r ts ' sy s ten  CIRW now has 
i t s  o ffic ia l-w ay  fo r  ac tin g .

F ac ts-fin d in g  v i s i t s  su pp lied  a  c o lle c tio n  o f data to  melee 
decisions about the  p ra c tic a l work.

On—the*-job t ra in in g  was h e ld  in  connection o f  each re p a ir  
work. Some sp ec ia l themes were d iscussed  independently o f  everyday 's 
work.

In each case o f re p a ir  was a  sh o rt consultancy w ith th e  
u se r (or u se rs )  o f  th e  equipment about th e  ro u tin  and preventive 
maintenance.

On recpiest the  CIRW made consultancy, gave sh o rt courses 
about the  instrum ent, i t s  r ig h t  use and i t s  c a l ib ra t io n  procedure.

The Proposal on fu tu re  expansion o f  th e  CIRW was prepared 
on th e  base o f  experiences gained during th e  re p o rted  period , and 
very  thoroughly tak ing  in  r s id e ra tio n  th e  p o s s ib i l i t i e s .

ii i
ii i
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G. Iteconnsndatio n s

1) The Head o f CIRV.' tak e  core o f  Service Manuels c o lle c tio n .
2) The Heed o f CIRW t r y  to  acquire catalogues o f  e lec tro n ic  

components through th e  M inistry .
3) The Head o f IRCI urge on mo- - CIRW in to  th e  new b u ild in g  in  

Shan't a t .
4) The Head o f IRCI re in fo rc e  CIRW by new staffrm einbers.
5 ) The Head o f IRCI ca rry  through th e  s tep s  w ritten  in  Proposal on 

Rrtrure Expansion o f  th e  CIRW.
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A n sa  i

L is t o f  instrum ents handle d  by CIRU

1) E lec tro n ic a lly  re g u la ted  furnace (23 x 25 x 10)
Geological and M ineral Resources Laboratory 

re p a ire d  : 26/IO /L98O
2) Unican SP 600 Spectrophotometer S eries  2 

Ondurnan H ospital B acterio logy Dept, 

re p a ire d  i 28/IO /19SO
3) E lec tro n ic a lly  reg u la ted  furnace (23 x 25 x 2 l)

Geological and Mineral Resources Laboratory 
rep a ired  : 2/ H / 198O

4) Voltage S ta b il iz e r  T5-666 type No. 540251 
Geological and M ineral Resources Laboratory 

re p a ire d  : 2 4 /ll/ l9 8 0
5 ) Beckman L iquid S c in t i l la t io n  Counter LS-255 

N ational Health Center Chemical Dept, 
re p a ire d  : 28/ I 0/ 19SO

6) /jihydro Spray Dryer Lab, l.U . 0 , 67/5 
Food Research Center

rep a ired  : 28/ 12/ 198®
7) Beckman BU-2 Spectrophotometer 

U niversity  o f  Khartoum, Faculty  o f  Pharmacy 

re p a ire d  t I 8/ 1/ 198I
8) Pyo pB-meter Mod. 292

N ational Health Center Chemical Bept. 
re p a ire d  : 20/ 2/1981

9) Beckman DU-2 Spectrophotometer No. 81049 
S o il Conservation Laboratory 
re p a ire d  : IO/1/ 198I

10) ¿EG- charger D 415 "type No. 308479 
Tabaldy B attery  Factory 
rep a ired  : I 2/ 8/ 198I

11
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11) M ettlor Science H 20 type  Ifo. 374068 
S o il Conservation Laboratory 

re p a ire d  : 20/9/1931
12) Voltage S ta b il iz e r

S o il Conservation Laboratory 

re je c te d  : 1 4 /l2 /l9 8 l
13) Autoclave (reg u la ted )

S o il Conservation Laboratory 

under re p a ir
14) E le c tro n ic a lly  re g u la ted  furnace 

IECI Fcod In d u s tr ie s  Dept, 

re p a ire d  : 16/ 5/1981
15) E le c tro n ic a lly  re g u la ted  furnace 

S o il Conservation Laboratory 

re p a ire d  t 8/ 6/ 198I
16) ¿ s t e l l  Cooled Incubator No. 497 

S o il Conservation Laboratory 
under re p a ir

17) Pye -  R GaB Chromatograph 
Polytechnic o f  Khartoum 

re je c te d .
18) Beckman Dti-2 Spectrophotoneter 

U n iversity  o f  Khartoum, F acu lty  o f  Pharmacy 

re p a ire d  s 8/ 1/1982

19) Suction punp
S o il Conservation Laboratory 

re je c te d .
20) Timer (p a rt o f  a  foundry-machine)

Ibundary o f Khartoum, 

re p a ire d  t 13/3/1981
21) Polcxograph type 5

U n iversity  o f  Khartoum, Faculty  o f  Engineering 
under r e p a ir .
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22) Recorder
U niversity  o f  Khartoum, Facu lty  o f  Engineering 
under r e p a ir

23) Evans Suction pimp 850/2418 type 
Polytechnic o f  Khartoun 
re p a ire d  : 18/ 3/1981

24) PhiM rs E lec tron  microscope 
R ational H ealth Center 
re je c te d

25) L iquid n itro g en  ecpiipncnt 
R ational H ealth Center 
re je c te d

26) Marconi Waveforms Generator 
IRCI -  C.XRW
re p a ire d

27) Test O sc illa to r  HP 651 B'
IRCI -  CIRW
re p a ire d  : I 6/ 8/ 198I

29) In te g ra to r  (p a rt o f  a  t e x t i l e  -  machine)
Sudan T ex tile  Industry
Consultancy

30) Timer (p a rt o f a  lead -p ress  machine)
Totaldy B a tte ry  Factory

rep a ired  : 8/ 9/1981
31) I lo t t le r  E lec tro n ic  "balance ME 22+BE 22 + BA 25 

G eological and M ineral Resources Laboratory 

rep a ired  : I4/IO /198I
32) Rotek High Current Adr.ptor 

IRCI -  CIRW

re p a ire d  ; 2 3 / l l / l9 8 l
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33) K e ttle r  P 162 balance 
Polytechnic o f  Khrjrtoun 

re p a ire d  : IO/9/ 19SI
34) Beckman IXJ~2 Spectrophotometer No. 110077L 

V eterinary  Research Center 
consultancy

35) Reichert S tereo ndcrosccpe No. 337499 
V eterinary  Research Center 
re p a ire d  : 24/ I I /L 98I

36) K e ttle r  H6T balance 
Polytechnic o f  Khortoun 
under r e p a ir

37) K e ttle r  H6T halance
S o il Conservation Laboratory 

under re p a ir
38) K e ttle r  K?T balance lfo. 154145 

S o il Conservation Laboratory 

re p a ire d  : 20/ 9/ 198I
39) ly e  Atonic Absorption Spectrophotometer 

IHCI -  Chemical In d s tr ie s  Dept.

under re p a ir
4C) E ther ‘nieraoccuplo thermometers No, 20038; Ifo. 20041 

ibundry o f  Wad Kedani 
under re p a ir

41) Recorder (fo r F rac tio n a l Analyser LICD)
V eterinary  Research Center 
re p a ire d  : 2l / l l / l 98l

42) Corning 400 Flame Spectrophotometer 
V eterinary  Research Center 

rep a ired  t 2 3 / l l / l9 8 l
43) CF-4A Spectrophotometer 

V eterinary  Research Center 
rep a ired  : I 8/ 1/ 198I
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44) VEMV-100V U niversal E lec tron  microscope 

V eterincry  Research Center
under re p a ir

45) Gcocia R adiation D etector 113 -  8100 
N ational Health Center — R adiation Centra 
under re p a ir

46) Temperature c o n tro lle rs  (p a rts  o f  a  press-m achine) 

Tabaldy B atte ry  ih e to ry
rep a ired  £ 22/ l 2/ i 9ol

47) V iscosim eter F e rra n ti LB -  4
U niversity  o f  Khartoum, Faculty  o f  Phamancy 

re p a ire d  : 23/5/1981
48) B aler SL 16 Spot-welder machine 6I-O65 type 

IliCI- Engineering Dept.

re p a ire d  : 26/ 2/1982
49) 4nnl. Dev. Co. In f ra - re d  analyser 116. 669n--4343 

ibod Research Center
consultancy

50) Technicon J fc l t- te s t  U  analyser 
V eterinary  Research Center 

re p a ire d  s 8/ 5/1982
51) O ptical balance 

Harpies Ridgway L td ., 
re p a ire d : 12/4/1932

52) Met t i e r  H 20 balance
U niversity  o f  Khartoum, Faculty  o f Pharmacy 

rep a ired  : 2 3 /l/l9 3 2
53) Colorim eter

V eterinary  Research Center 

rep a ired  : 2 3 /l/l9 3 2
54) Thermo—c o n tro lle r  

Tabaldy B attery  Factory 

re p a ire d : 15/ 2/1982
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55) fye-Uhican SP 600 Spectrophotometer 
U n iversity  o f  Khcrtou, Faculty  o f Medicine 

re p a ire d  : I 0/ 4/ 19G2
56) Corning PB-metor

U niversity  o f  Khartoum, Faculty  o f  Medicine 

Consultancy
57) Bookman DU-2 Spectrophotometer 

U n iversity  o f  Khartoum, Faculty  o f Pharmacy 

consultancy
58) Beckman g ra tin g  Spectrophotometer Hod. DB—G 

U niversity  o f  Khartoum, Faculty  o f  Pharmacy 

re p a ire d  : 26/ 4/1962
59) Beckman Mod. 25 UV—Spectre '¡hot. No. 1002105 

Sudanese Chemical In d u s tr ie s  

consultancy
60) Beckman Ezpandonatic SS—2 FB-oeter 

Sudanese Chemical In d u s trie s  

re p a ire d
61) Duplex Processor No. MP-103205D 

V eterinary  lies oar ch Center 
in s ta l l a t io n  : 6/ 5/1982

62) P rec is io n  Balance 
Tabaldy B a tte ry  Factory 

re p a ire d  : 2/ 5/ 19C2

1 1 1 1 1 1
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E lis  proposal has been prepared a t  th e  re ru c s i o f  Dr. Ihrouk 
El Tayeb ac ting1 D irec to r o f  th e  IliCI.

The purpose o f  th e  proposal i s  to  g ive a  d ra ft o f  t risks 
necessary fo r  follow ing th e  su ccessfu l advancement o f  GIRW in  th e  
f i e l d  o f  e lec tro n ic  and sm all e le c t r i c  equipment a f t e r  f in ish in g  th e  
Phase One.

I .  SUMH/a?

Studying th e  p resen t s l iu a t io n  i t  i s  obvious th a t  from every 
aspects i t  i s  worth to  continue th e  CIRtJ's a c t iv i t ie s  in  present le v e l 
and to  t r y  co n so lid a tin g  i t s  p rogress.

To accomplish th ese  o b jec tiv es  th e re  a re  personal attd 
m ate ria l cond itions.
1) îb r  continuing  th e  a c t i v i t i e s  in  p resen t lev e ls

-  to  charge an e le c tro n ic  — instrum ent engineer (from th e  
n a tio n a l s t a f f )  w ith th e  te c h n ic a l guid ing  o f  maintenance- 
work;

2) îb r  conso lida ting  th e  p rogress:
-  to  charge an engineer -  economist (from th e  n a tio n a l s t a f f )  

w ith th e  te ch n ica l and ad m in is tra tiv e  dealing  o f  commiss
io n s;

-  to  charge a  tech n ic ian  (from th e  n a tio n a l s t a f f )  w ith the  
te ch n ica l and ad m in is tra tiv e  work in  th e  should-be in s t ru 
ment s to re ;

-  to  r e c ru i te  minimum 4 te ch n ic ian s  educated in  e lec tro rj.c s  
fo r  th e  ro u tin e -p a r t o f  maintenance-work;

-  i t  i s  req u ired  a new vrorkshop-room as p laced th a t  th e
tra n sp o r ta tio n  o f instrum ents can be s a fe ty  and e a s ily  

accomplished;
-  i t  i s  re-piirod an in s tru m en t-s to re  w ith th e  same a rea  

as th e  workshop-room's;
-  i t  i s  req u ired  a  "thinking-room " with sep ara te  w ritin g  

desks fo r each member o f  th e  s t a f f

1 1 1
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3) For th e  d is ta n t fu tu re
in  th e  view o f th e  UNDP support i t  i s  advisable to  transform  
th e  CIRW in to  C en tral Laboratory o f In d u s tr ia l  F leo tro n ics  
(CLIE) w ith th e  p o ssib le  a id  o f an UXIDO-expert. CLIE w ill  
be th e  o f f i c i a l  lab o ra to ry  o f  maintenance o f e le c tro n ic  e^piip- 
□ent in  Sudan, and w ill  ac t as a  cen tre  fo r  t e s t s  and s tu d ie s  
on e le c tro n ic  and sm all e le c t r i c  devices fo r  th e  whole o f  
in d u stry , fo r  government o rgan izations and fo r  in s t i tu t io n s  
both  in  Sudan and abroad.

L* Gene ra l

The past two years* experiences o f CIRW have proved th a t 
th e re  i s  a  d e f in i te  need to  se rv ices  o f  CIRW regard ing  to  so p h is ti
ca ted  e le c tro n ic  and e le c t r i c  instrum ents in  the  governmental and 
p r iv a te  se c to r  o f  in d u stry , in  th e  app lied -research  in s t i tu te s ,  in  
h ea lth -o rg an iza tio n s  and in  educational in s t i tu t io n s .

Finding background i s  not sub jec t o f  th is .r e p o r t  bu t i t  
must be mentioned th a t  CIRW had a c e r ta in  UNDP/UMIDO support as 
SUD/73/045 p ro jec t (which was planned fo r  th ree  phases) in  th e  Phase 
One. According th e  common decision  o f Sudcn-Government and UliDP, 
th e  in te rn a tio n a l support o f  th e  p ro jec t w ill be cance lled . How
ever, th e re  i s  a  r e a l  p o s s ib i l i ty  o f  fu tu re  expansion o f CIRW's 
a c t iv i t i e s  in  th e  f i e ld  o f  e le c tro n ic  and e le c tr ic  instrum ents a t 

i t s  own expense.

On th e  base o f  tvo-years-experiences and understanding th e  
p resen t d i f f i c u l t i e s ,  th e  follow ing step s  are  recommendable:-

-  to  continue CIRW's a c t iv i t i e s  a t present le v e l,
-  to  conso lidate  CIRW's p rogressj and
-  to  develop CIRW in to  C entral Laboratory o f In d u stria l.

E lec tro n ic s . '

The s t a f f ,  tho  instrum ents, and to o ls  a t the  CIRW give th e  
p o s s ib i l i ty  to  keep th e se  s tep s  w ithout any la rg e r  investm ent.
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B-CIRK's a c t i v i t i e s  a t p resen t

The CIRW-serviccs a re ;

-  d ire c t se rv ices  (c o rre c tiv e  maintenance, preven tive maint
enance, c a lib ra t io n  o f  instrum en ts);

-  in d ire c t  se rv ice s  (consultancy, t r a in in g , course g iv in g );
U n til now CIRW has got 60 o rd e rs . On th e  b a s ic  o f  them 38 equipment 

were rep a ired , 12 under re p a ir , 5 o rders «ere  re je c te d , and in  5 cases 
consultancy o r sh o rt courses yore held .

CIRW e x is ts  as a  u n it  o f  th e  Engineering Department o f  th e  
IRCI. The IRCI as an in s t i tu t io n a l  frame provides CIRW w ith d if fe re n t 
se rv ices  and gives o f f i c i a l  ways to  th e  c l ie n ts  through i t s  c e n tra l 
adm in is tra tio n  se c tio n .

CIRW’s laboratory-room  i s  lo ca ted  a t ifogren. I .  serves not 
only as a workshop, but gives th e  opportun ity  o f  te c h n ic a l ¿ ra in in g  
and i s  su ita b le  fo r  some re s t  rrch-work, to o . (The ro o f o f  th e  lab
oratory-room  needs some maintenance urgent enough befo re  th e  ra in y -  
season l )  I t  con tains f iv e  workbenches, bo ,  sim ultaneously 5 equipment 
oan be under r e p a ir .  Dut, th e  laboratory-room  i s  very d i f f i c u l t  o f 
access, so, th e  tra n sp o r ta tio n  o f  instrum ents in  and out i s  d i f f i c u l t ,  
and possib le  only through o th er rooms. The area  o f th e  lab o ra to ry - 
room i s  sm all fo r  an in te n s iv e  work. There i s  no sp e c ia l in s tru n e n t-  
s to re , which makes problems in  system atic  work.

There i s  a c e r ta in  "thinking-room ", but no exclu siv e ly  fo r  
CIRW-members. The no ise  le v e l i s  very high, d is tu rb in g  th e  th e o re t ic a l  
work o f staff-m em bers.

The e lec trica l-pow er-support o f  th e  laboratory-room  has th e  
same problems os th e  o th e r p a rts  o f Khartoum. During a power-cut i t  
i s  im possible to  do any work, because th e  excess-heoW radiating  from 
th e  c e il in g . A stand-by emergency^generator could be th e  p o ssib le  
so lu tio n , but fo r  t h i s  i t  must be renewed th e  whole e le c t r i c  net o f 
th e  bu ild in g , which i s  very o b so le te .

The s t a f f  has 4 engineers and 2 te ch n ic ia n s . At present
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one engineer and one te ch n ic ian  are  abroad fo r  t h e i r  study ; and one 
engineer has a  pernanenb occupation out o f  CIRW. The TJNI DO-expert, 
according h is  jo b -d esc r ip tio n , tak es  p a rt in  th e  GIHWi s  work, guid
in g  i t  iro n  te ch n ica l aspects, t r a in in g  on -the-job  th e  staff-m em bers, 
dealin g  and consu lting  w ith th e  c l ie n ts ,  As b is  con trac t expires 
on 30 June 1982, he w ill  p a rt from CIRW.

The working o rg an isa tio n  o f CIRW Is  as fo llow s;
Any work -request must be presented (or confirmed) in  w ritin g , addressed 
to  adm iiusfcrative-Bection o f IRCI. ATfcer th e  approval o f IRCI a  
member o f  CIRW'.s s t a f f  checks the  equipment f i l l i n g  out th e  Pr e
lim inary  Report, He in  common w ith th e  Head o f CIRW decide whether 
th e  o rder w ill  be accepted o r re je c te d .

When th e  o rder i s  fo r  consultancy, th e  Head o f CIRW sends 
somebody to  f u l f i l l  th e  job and gives th e  d ead -line  and th e  im portant 
view points.

When th e  order i s  fo r  re p a ir , likew ise  th e  Head o f  CIRW 
t e l l s  o f f  a person fo r  duty, g iv ing  th e  dead line, th e  te ch n ica l 
d e ta i ls ,  th e  p o ssib le  need fo r Bpecial sp a re -p a rts  and reminds him 
o f  importance o f  connunications w ith one who ordered.

I f  th e re  i s  a need fo r  sp ec ia l sp a re -p a rts , th e se  w ill  be 
acqu ired  by th e  owner o f  th e  equipment or by CIRW.

F in ish ing  th e  te ch n ica l procedure o f  re p a ir , th e  re p a ire r  
f i l l s  out a F inal Report on Completion o f Repair and th e  f i r s t  p a rt 
o f  an Inform ation Feedback Q iestionnaire , and gives a  n o tice  to  th e  
adm in is tra tio n  including  th e  re p a ir -c o s t which con tains a  nominal 
fee  p lus cost o f p a r ts  employed. The b i l l  w ill  b< sen t by th e  
A dm inistration.

The tra n sp o r ta tio n  o f equipment is  th e  owner's duty but CIRW 

has to  draw a tte n tio n  to  sp ec ia l a sp ec ts .

The te c h n ic a l de livery  i s  performed in  th e  workshop o f CIRW 
or in  th e  sp o t, when th e  de liv e ry  must be cancelled  because o f sp ec ia l 
reason  (e .g . temporary power-cut) i t  w ill  be fix ed  on o ther date by
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mutual consent. At th e  d e liv e ry  th e  owner (or th e  op era to r) i s  
advised o f th e  t e s t  usage, th e  spocia li+ y  and th e  preventive 
maintenance o f  th e  equipment, a

Six months a f te r  th e  re p a ir  one o f th e  CIRW-staff goes to  
th e  sp o rt, in sp ec ts  the  equipment and f i l l s  out th e  whole inform a
t io n  Feedback qu estio n n a ire . In  such a way CIRW can have comprehen
s iv e  inform ations about th e  r e l i a b i l i t y  o f i t s  work, and esn make 
th e  necessary  co rrec tio n s  to  systems end procedures.

The s c ie n t i f ic  p a rt o f work o f GIJi’rf contains th e  c a lib ra t io n  
procedure o f  e le c t r ic  and e le c tro n ic  instrum ents, in v e s tig a tio n s  and 
s tu d ie s  o f  measuring methods, g iv ing  sho rt courses to  operato rs o f  
so p h is tic a te d  equipment consultancy about preventive maintenance.

The tra in in g  o f  th e  C IR 'i-staff i s  organic p e rt o f  work.
The p resen t CIRW-staff has th e  b asic  knowledge o f e le c t r ic  and 
e lec tro n ic  instrum ents and acq o irics  th e  sp e c ia lty  o f  re p a ir in g  
technology on -the-job .

To secure th e  sp e c ia l knowledge fo r  o thers  not p a r tic ip a tin g  
in  th e  p resen t work o f CIRW, th e re  were prepared Technical Manual’ 
Vol, 1 and Vol. 2, completed some o ther themes as how to  s to re  
instrum ents, how to  use instrum ents, e tc .

C. Tasks for  th e  near fut u r e

To continue CIRW's a c t iv i t ie s  a t present le v e l i t  needs only 
to  rep lace  th e  leav ing  UNIDO-expert1s work in  th e  workshop-work.
For th i s  i t  i s  im perative to  obrain  a  w ell-educated  e lec tro n ic  
engineer who knows e le c tro n ic  instrum ents a t d e s ig n e r 's  le v e l because 
o f th e  lack  o f maintenance in s tru c tio n s  fo r  so p h is tic a te d  equipment 
in  Sudan. He w ill  be th e  te ch n ica l guide o f CIRVi, consu lting , 
t r a in in g  and help ing  in  p ra c t ic a l  maintenance.

I t  saeDS th a t  a  member o f  th e  n a tio n a l s t a f f ,  on e lec tro n ic  
engineer educated in  e lec tro n ic  instrum ents, who i s  due to  oooe 
home sh o rtly  from abroad, w ill  be app licab le  fo r t h i s  job .

j
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¿ t  t h i s  f i r s t  s tep  i t  i s  recommended to  begin  inproving th e  
working n o ra le  and community re la t io n s  o f  th e  s t a f f  by m ans o f  more 
in cen tiv es  and a  p leasin g  environnent. ¿11 trie tim e, .at each s te p  
i s  very im portant th a t  th e  staff-members mist have hotn  enthusiasm 
and ap titu d e  fo r  t h e i r  job in  each le v e l .

D» C onsolidating  CIRW's progress

‘Ibe post two years was th e  t in e  o f  e s ta b lish in g  th e  nucleus 
o f CIRW. The fa r th e r  l i f e  o f  i t  depends on co nd ition  o f conscientions 
ca re , ¿nd th e  tim e i s  a  very im portant fa c to r  o f  t h i s  process. The 
nucleus can vegetate  fo r h a l f  a  year (maximum one y ear2 ) w ithout 
co nso lida ting  i t s  p rog ress. Taking good care  th e  nucleus w ill  begin  
developing fo r a b rig h t f u t r r e .

To conso lidate  th e  progress o f  CIRW has personal and 
m ate ria l cond itions.

The personal conditions to  accomplish th i s  ta sk  can be 
f u l f i l l e d  p a r tly  from th e  p resen t n a tio n a l s t a f f ,  p a r t ly  be re c ru it in g  
new members.

I t  i s  needed a te c h n ic a lly  educated person w ith knowledge 
o f  e le c t r ic  and e le c tro n ic  in s tru m en ts ' b a s ic s  and w ith good knowledge 
o f  oconony and o f adm in is tra tio n .

He w ill deal with th e  c l ie n ts ,  paying fa c ts - f in d in g  v i s i t s ,  
being present a t th e  re c ip t and d e liv e rin g  o f  instrum ents, and 
arranging  th e  occasional complains.

His duty w ill  be to  acquire  th e  standard  and sp ec ia l sp a re - 
p a r ts , to  be in  communication with th e  lo c a l re p re se n ta tiv e s  o f 
manufacturers (or d ire c t ly  w ith th e  m anufacturers), to  superv ise  th e  
adm in is tra tio n  regard ing  to  CIRW, to  prepare th e  re p a ir  plans and 

to  compute th e  re p a ir -c o s ts .

(Such a  person can bo f in d  in  th e  present n a tio n a l s ta f f )

Furthermore, a t th i s  s tep  th e re  i s  a  need of a te c h n ic a lly  
educated person who w ill  do a l l  th e  te c h n ic a l and ad m in is tra tiv e

i i i
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work in  th e  in strum en t-sx -re  (w ill be mentioned fu r th e r ) .

Under th e  guiding o f the  Heed o f CIRW and o f tha  engineer- 
economist, he w ill  do th a  tc iting  in  and out o f instrum ents, he w ill 
arrange th e  tra n sp o rta tio n s  o f instrum ents and re p a ire rs  to  the  
spot and "back, he w ill  be in  charge o f care o f  CIRW-ropcrts, 
te ch n ica l cata logues, in struction-m anuals, e tc .

(Thi3 person w ill  be a v a ilab le  a f te r  h is  hone—re tu rn  from 
th e  present n a tio n a l s t a f f ) .

To conso lidate  th e  progress o f  CIRW i t  needs th e  recruitm ent 

o f  minimum 4 tech n ic ian s  educated in  e le c tro n ic s . They w ill  do th e  
ro u tin e  p a rt o f  th e  maintenance work.

They must be fa m ilia r  w ith th e  b asic s  o f  maintenance, 
nonsuremfint technique, w ith knowledge o f  e lec tro n ic  components and 
w ith th e  a b i l i ty  o f  re p o rt-w ritin g .

The t r a in in g  o f  CIRW-staff in  th i s  stage  should be mainly 
se lf -s tu d y , o rganizing  by th e  IRCI-nanagement, as i t  was recommended 
in  th e  Report No. 2 on Progress very d e ta iled .

Hie present workshop-room was s u f f ic ie n t  fo r  c rea tio n  o f 
nucleus o f  CIRW, but i t  i s  completely u n f i t  fo r  conso lida ting  th e  
progress. The r e a l  remedy i s  to  move in to  th e  new bu ild in g  which 
was a lready  promised in  th e  1975 -  c o n tra c t.

In  th e  new b u ild in g  th e  CIRW's workshop-room must be so 
Pi aced th a t  th e  in  and out tra n sp o r ta tio n  o f instrum ent should be 
accomplished sa fe ty  and e a s ily .

I t  w ill be req u ired  an in s tru m en t-s to re  w ith th e  same area  
as th e  workshop-room fo r  th e  instrum ents (before under - ,  and a f te r  
r e p a ir ) ,  fo r th e  sp e c ia l sp a re -p a rts  and fo r  th e  expensive t e s t -  
instrum ents o f CIRW.

F arther w ill  t e  re q u ired  a so c a lle d  "thinking-room" with 
soparate  w ritin g  desks fo r  each member o f th e  s t a f f .

The workshop-room must be equipped a main-switch and every



workbench must have i t s  own lo ca l-sw itch  fo r  s a fe ty .

In  each working1-p i ace i s  needed a  good earth in g  (sep ara te ly  

fron  tho  e le c t r ic -n e t ) ,  fo r  mooHurement purpose.

Every workplace needs lo c a l l ig h t  ( ta b le  lamp). Every work

place m s t  have minimum one lockable drawer.

Every workbench needs a la rg e  p la s t ic  sheet fo r  covering i t  
a t the. end o f th e  workday, in  such a  way p ro te c tin g  tho  gadgets on th e  
bench from th e  heavy dust.

Regarding to  th e  te s t- in s tru m e n ts  and to o ls ,  i t  would he 
very u sefu l fo r  GIRW’s w ork;-

-  simple, p o rtab le  o sc illo scope  fo r o n - th e -s ite  work;
-  an AM-M S ignal Genera Lor fo r  th e  common hands;
~ a Q-metnr;
-  a tw in EC-power supply fo r IC c i r c u i ts ,  and
-  a DC-AC powtavmeter; 0 ,5  c la s s ;  max. I 50VA; fo r  th e  

c a lib ra t io n  vrork w ith adap ters;
Pbrther
-  a handy d rille r-m ach ine ;
-  a proper v ic e ; and
-  d if fe re n t types o f  f i l e s ;

because during th e  e le c tro n ic  equipment' r e p a ir  i t  i s  in e v ita b le  to  
do some mechanical vrork.

In  connection w ith th e  standard  and sp e c ia l sp a re -p a rts  i t  
i s  recommended from te ch n ica l, economic, end moral aspects to  
purchase them When CIRW w ill  be p laced in  i t s  new prem ises. (Wote: 
during th e  two y ears  among th e  60 handled equipment th e re  was only- 
one which re p a ir  was f a i le d  because o f lack  o f a sp a re -p a rt. 
U nfortunately, th i s  sp a re -p a rts  was not acquirable)*

E. Tasks fo r  the  d is ta n t fu tu re .

A fter co n so lid a tin g  th e  progress th e  CIRW w ill have a l l  th e  
necessary conditions fo r  fu r th e r  development. The h igh ly  q u a lif ie d  
s t a f f  won't have occupied i t s  whole t in e  w ith maintenance, and on th e
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o th e r hand a  such a  s t a f f  i s  worthy o f  o th e r type o f s c ie n t i f i c  work 
to o .

But te c h n ic a l and econonical aspects a lso  show th e  demand 
o f fu r th e r  developing. Such a development can he approx, in  th e  

year 1984.

Psychological and economical arguments recommend to  ab le r 
th e  name a lso . Studying a  lo t  o f  a sp ec ts , a proper name seems to  hes 
CENTRAL LABORATORY O'? INDUSTRIAL ELECTRONICS (CLIF).

With th e  a id  o f  an UlflDO-expert, who alrea.dy knows th e  
conditions and h a b its  o f  Sudan, th e  CLXE can he e s ta b lish e d  during 
2 - 3  y ea rs .

The assumed s t a f f  o f  an e f f ic ie n t  CLIE a t th e  beginning 
has to  be th e  s t a f f  o f  CIRK in creased  successive to  approx. 30 
persons, of whom 6 w ill  be e le c tro n ic  and e le c t r i c a l  eng ineers. They 
w ill  do t h e i r  job in  th re e  groups : maintenance, t e s t ,  s tu d ie s  and 
re sea rch .

The CLIE w ill  bo an o f f i c i a l  establishm ent which i s  non
p ro f i t  making and se lf-a d m in is te r in g , in  th e  frame o f IRCI. Receiv
ing  no g ran t, i t  has to  cover working expenses by the  cost o f  i t s  
s e rv ice s . (However, a t the  beginning UNIDO can support th e  CLIE's 
expenditure on equipment, and a f te r  th e  s ta t e  a u th o r it ie s  can clo th e  
sam e,)

The ro le  o f CLIE w ill  be tw o-fo ld :
-  f i r s t ,  i t  w ill  be th e  o f f i c i a l  lab o ra to ry  o f maintenance o f 

e le c tro n ic  equipment in  Sudan.
-  secondly, i t  w ill  ac t as a cen tre  fo r  t e s t s  and s tu d ie s  on e le c t

ro n ic  and small e le c t r i c  devices (appliances and equipment) fo r 
th e  whole o f in d u stry , fo r government o rgan ization , and fo r  in s t 
i tu t io n s  both in  Sudan and abroad.

I t  w ill  accomplish, in  ad d itio n , a c e r ta in  number o f 
sp ec ia l m issions assigned  to  i t  by government req u est.



Having on e f f ic ie n t  CLIE th e  Sudan can apply fo r  acceptance 
o f  c e n te r  o f  in te rn a tio n a l C e r t if ic a t io n  Body (CU). 5br request a 
c o a a itte e  iro n  th e  headquarters c f  CB ui 11 nake or. in s p e c t ' o n -v is it  
a t  CLIE and fo r  i t s  recommendation CLIE w ill  ge t th e  r ig h t  to  perform 
t e s t s  according to  th e  CB sp e c if ic a tio n s  and to  g ive c e r t i f ic a t io n s  
fo r  a  c e r ta in  type o f  manufactured goods (c .g . e le c t r i c a l  household 
app liances, p o rtab le  to o ls , e t c . )

/it th i s  s tag e  o f development th e  p o ssib le  c l ie n ts  o f  CLIE 
w il l  be i In te rn a tio n a l O rganizations in  frame o f CB system; Sudan 
and fo re ign  m anufacturers; Sudan Trade Conpnnies; M in istry  o f 
Conr.erce; p r iv a te  m anufacturers and companies. This s ta t e  which 
w ill  neon a lo t  o? advantages in  th e  in te rn a tio n a l tra d e  can be 
estim ated  fo r  198c .

Hie CLIE w ill  be working on
-  a l l  e le c tro n ic  and sm all e le c t r i c  measuring instrum ents 

and devices fo r  in d u s tr ia l  use and fo r  s tan d a rd iza tio n  
purpose from DC to  high frequency;

-  e le c tro n ic  s c ie n t i f ic  and nod ical equipment fo r  in d u s t r ia l  
and medical use, fo r  ap p lied  resea rch  use from DC to
high frequency;

-  a l l  types o f  passive and a c tiv e  (e le c tro n ic  and sm all 
e le c t r i c a l )  components, in c lud ing  lo g ic  and l in e a r  in te 
g ra ted  c i r c u i t s ;

-  e le c t r i c a l  household app liances w ith e le c tro n ic  co n tro l 
and re g u la tio n ;

-  seaso rs , components o f measuring and autom atic re g u la tio n  
systems, in v e s te rs , s ta b i l iz e d  power su p p lie s , r e c t i f i e r s .

What th e  CLIE w ill  dos-
-  scheduled preventive maintenance (on su b sc rip tio n );
-  c o rre c tiv e  maintenance;
-  measurement, c a lib ra t io n , checking, te s t in g  o f  e le c tro n ic  

and sm all e lo c t r ic  app liances;
-  te s t in g ,  c a lib ra t in g , s e le c tin g  and s e t t in g  in to  opera tion  

o f  e le c tro n ic  instrum ents;
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-  te s tB  fo r  compliance w ith Sudan-standards and in te rn a tio n a l 
recommendations, s a fe ty  t e s t s ;

-  te c h n ic a l acceptance t e s t s ,  promotion o f products, in su rin g  
th e i r  c h a ra c te r is t ic s  and performance by means o f 
im p a rtia l and o f f i c i a l  re p o r ts  and c e r t i f ic a t io n s ;

-  co n tra c ts  fo r  in v e s tig a tio n s  and s tu d ie s  (methods, new 
eq u itn en t, and a p p lic a tio n s ) , fo r  sp e c ia l ta rg e ts  o f  
research  and developing (equipment, methods, e t c . ) ;

-  working out sp ec ia l problems by consultancy, by te ch n ica l 

a ss is tan c e , or by re sea rch ;
-  t r a in in g  fo r  sp e c ia lis e d  s t a f f  to  ca rry  out p reven tive  

maintenance, measurement and c a lib ra t io n .
P o ssib le  c l ie n ts  o f  CLIE;
-  Sudan and fo re ig n  s p e c ia lis e d  m anufacturers, u se rs , 

commercial in s t i tu t io n s ,  re p a ire r s ;
-  a u th o r i t ie s ,  c iv i i  and m il i ta ry  te c h n ic a l s ta t e  

e s t  a b li  shment s ;
-  governmental and p r iv a te  se c to r  o f  in d u stry ;
-  U n iv e rs itie s , h o sp ita ls , m edical u se rs ;
-  a l l  th e  p resen t c l ie n ts  o f  CIRW.

l l
l l
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m m  iv—o.

l a s t  o f  r e coaiended spare-par t s  fo r  th e 

re p a ire d  instrum ents

1) * Nil
2) VA 50 S type p h o to ce ll, Rank E l. in  U,K.

3) Nil
4) 3 / t r a n s is to r  3055 type ; 30/Si diode p400 type; 

16/fpse C,5A 2Ci5 slow; 16/fUse 1 , 25A 20x5 slow; 
3/FC AK 5558 (10) 11/ 74/T5- 666;

5) 3 /lao p  w ith min sockel 24V; 0 ,04A;
6) s A ^ t e r  u n it  220V; 1 KW;
7) 3 /e lec tro m ete r tube 2532 Beckman type
8) Nil
9) 3 /e lec tro m ete r tube 2532 Beckman type
10) 2/AEG Metal r e c t i f i e r  3x24V; 0, 5A

11) Mil
12) N il
13) C oil fo r  ,flongw re la y  500C oho; 48V;
14) 6/p an e l-so ld e ro d  g lino -laope
15) 6/p a n e l-so ld e re d  glim n-lcnpe
16) №.1

17 ) i a i
18) 3 /o lec trom eter tube  2532 Beckman type

19) Mil
20) 2/ 5O F; 70V; e le c tro ly te  Condenser
21) L 704 type IC
22) Nil
23) Nil
24) Nil
25) Nil
26) 4/Zener diode 5*6V{ EZY 88type 

4/Zoner diode 3 ,3V; BZY 88type

# id e n tify in g  number o f  instrum ents, corresponding to  Annex I .
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27)
23)
29)
30)

31)
32)

33)
34)
35)
36)

30)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57) 
50)

l a i
e le c t r ic  c lu tc h ; 40 on dicnc-ter; 24V; 0, 1À;

i a i
i a i
2/200 P; 16V; 41-Elce.Siemens 

N il
6/a d ju s tin g  screws fo r  kn ife-edge

R ii

Nil
and 37) 50/s h o r t  t a i l - c h a in  (K e tile r )  

50/lo n g  ta i l - c h a in  ( n e t t l e r )  
20/sp e c . r& crom eter-disc (M ettle r)

18.1
N il
t ip s  w ith thermocouples

RL1
H il
S lid ing-w ire  u n it  
Special te llo w s
K1TT 5 T^pe JC; (553 op. amp.);

SL1
pivot plus jew elry

N il
Nil
Nil
4 /Z a fir  bed fo r  knife-edge
Nil
N il
Nil
N il
f lu o r i te  e lec tro d e s ; p la s t ic  d ishes; 
3 /e le c tro n e te r  tube  2532 Beckman type; 
lO/HCA-IC

Note: th e  ( - )  s igned  item s a re  under re p a ir  because o f lack  o f th e  
mentioned sp a re -p a r t( s ) .



-  52 -

59) 1R1
60) m
61) p la s t ic  tu b es, adap ters, ceribranee*

62) kn ife-edge b earings.
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ANNEX 17 -  aa

Sonpie o f  sp e c if ic a tio n  o f  sp a re -p a rts  fo r  th e  instrancn t-ow ners.

LIST 0? SPARE PARTS

FOR AUTOMAJ.'ïC VOLTAGE STAPH J  ZBR IN 

MINISTRY OF MINING

DESCRIPTION rpvpg QUANTITY

1 - T ran s is to r 3035 3

2 - Diode, S ilico n General Instrum ent
P 4OC, IN 5060 30

3- R ise l/2A  2Qncz5nn "Slow Blow"
Bulgin F 286 16

4 - R ise 1.25 A 20mx5nn "Slow Blow"
Dulgin F 286 16

5 -  P rin te d  Boards AK 5558(10) I I /74 3
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ШВХ IV—Ъ

Ресопдended standard  вреде p a rts  fo r  CIR»J1 в Test in s tru n en ts

Itotele; Precision Cr.liLrc.tor

T ran sis to rs 2H4248 PHP N4T 2

2N3643 KPN N41 2

2N3019 BPH F a irc h ild 1

2N4033 PKP F a irc h ild 1

2N2S46 A PNP TI 2
2N4859 PET N4T 1

In te g ra te d  C ircu its

U7В 93L22 59* F a irc h ild 1

JE 846 P МОТ 2
SN 74LOOÏÏ TI 2
LM 301 : л N4T 1

LM 301 4L 4nalog Devices 1

Ш 1014 P MOT 1
PM 725c Pre M onolithic 1

Diodes 1ИС-0С2 MOT 2

1N914 F a irc h ild 2

Relays 62R2T-24VDC Signa 2
62R4T-24VDC Sigca 1

GP3B231ND2000 С ,Г .C lare 2

42430- 06-1 (310) 4 n e r ,Z e ttle r 1

In d ica to rs 521. le , D ia ligh t 1
28ESB Sylvania 2

Rises 1,5 A4?. 31301.5 L i t t le fu s e 5
3,0 4np. 313003 L i t t le fu s e 5

piece (в)



-  55 -

Ifatek : High Current Adapter

T ran sis to rs 21G019 NPN F a irc h ild 1

2N3643 KPN ■ NAT 1

2N4248 и г р NAT 1

In teg ra ted  C irc u its  LM 301 AL Analog Devices 1

Diodes IN 9 14 F a irc h ild 1

IÎI4OO2 ШТ 1

Relays 62R2T-24VD0 Sigma 1

Plises 1 1/2 Апр. З1ЗО1.5 L itt le fu so 2

15 Anp. З1ЗО15 L itt le fu s e 5

B a llan tin e : D ig ita l Mult im eter

T ran sis to rs NSD135 KPN NAT 2

2N4126 PNP MOT 2

2II4I 24 NTH EOT 6

2N 5416 PNP EOT 1

E211 JFET-N MOT 1

2II49I 8 PNP mot 1

СД3081 KPN RCA 1

In teg ra ted  C irc u its
CA3140E FET-OFAMP RCA 2

LD 120 CJ MOD-DVM Analog Devices 1

LD 121 CJ KOD-DIG Analog Devices 1

REF-02C 24-Ю256-0Л B allan tine 1

i

*



Diodes PD 300 SI F a irc h ild

1K4005 ST MOT

1N4571 S/ZEIffiR KOI

1H4151 SI GE

MDA920A-2 MOT

1N4934 SI F a irc h ild

Ш 5 9 SI ZEÏÏEH IIOT

Transformers TRX 3036A DC/üG COM, BALLAKTïIŒ

R ises 2 ,0  Аир.

1 ,0  Аир.

B a llan tin e  : Count, c r-T iner

T ran sis to rs  2N364.O PIjP F a irc h ild

2K3646 BPH F a irc h ild

2N4124 HPN MOT

2Ы4852 ШЕЕ MOT

2H1613 NP1I MOT

ШЕ 520 KPN IIOT

2N3955 JFET HAT-

2115179 ЫРЫ HOT

2N4126 PKP MOT

KPS 4355 PNP MOT
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In tegratoci C irc u its
ICP 8290 m  DEC- •COUllTElt S ignetios 1
SH740CN TI 5
MC 10216L HI Spocd Atìp. KOT 1
SH7473 TX 1
LÌO4OT-I5 Rcg. HAT 2
78K05C l /2  A Rng. R iirc h ild 1

Diodos IIJ4I 5I SI GE 5
111281 GE ITT 15
5082-2800 Schottfcy HP 3
1N758A SI ZERER MOT 1
1H746 A SI MOT 1
1B753 A S i  ZEKER HOT 1
1N4999 S i POWER MOT 2
W005 1 Isz p . Bridge FI 2
1N4003 SI POWER KOT 1

Pubos 1/2 Anp. 313.500 3.U L it t le fu s e 1

Lanps 73/4 j f  60 MA 1CT SUL

H-P : L is to r tio n  Measurenent Set

T ransisto re  VCE2N FET H-P 1
2II3054 KPH RCA 2
2N4392 J-FET MOT 2

In teg ra to d  C irc u its

1326-0487 OP-AIT H-P 12
1826-0315 op, akp H-P 6
1826-0021 op- att B-P 2
1826-0109 OP-AMP H-P 2
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LK 325H Reg. MOT 2

LH 346N Rog. MOT 6

LM 318 0?. 4np. HOT 5

LK 310 H Reg. MOT 2

M3 1496 G M0Do MOT 3

Diodes 1901-0040 Switch H-P 30

1901-0518 Schottky H-P 5

I 9OI-O525 Schottky H-P 1

19C1-0025 Gen. H-P 10

1902-0029 Zener H-P 3

1902-0938 Zener H-P 9

1902-3128 Zener H-P 1

1902-0554 Zener H-P 3

1902-0933 Zener H-P 3

1902-1335 Zener H-P 4

1902-3149 Zener H-P 3

1902-3062 Zener H-P 2

1906-0096 Bridge P-P 3

Photonodule

1990-0644 Connect. H-P 3

1990-0630 Connect. H-P 1

Rises 0,062 iinp. Normal (1,25x0,25) L it t le fn s e  5

Relay 0490-1137 Reed H-P 3

O49O-O563 12VDC H-P 1



I
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В-P Legging H zltim etcr

T ran s is to rs  2НЗО5З0 

2K'917

1853-  O419
1854-  OO7I
1855-  O222 
I 855-O27O 
I 853-OOG6 

2H3439
2Я3055
2H2904A
1855-ОЗСЗ

In te g ra te d  C irc u its
MC 1458 G 

SH 74L8139H
I 818-O73O
I 818-O695

1820-1742
1820-1672
I 813-OOS6
1326-0421 

1813-0097 
CD 4077EF 
MC I 4OO25 BCP 
MC 14С01 BCP 
CD 4013 D/JD 
ж  14528 BCP 
М3 14049 BCP 
11/ 14042 BCP

HPH 31 KOT 3
PSP SI KDT 2
PSP SI H-P 15
SPS SI B-P 5
ЛЕР B-P 1
JïïrF B-P 3
PNP SI B-P 1
NPN SI MOT 1
HPN SI MOT 3
PKP SI HOT 1
JFET B-P 1

Op. Amp. KOT 3
Decoder TTL TI 1
ROM B-P 1
Coop. B-P 1
Gate B-P 1
Gate H-P 1
Input Hyfcird H-P 1
AC Conv. B-P 1
In te g r . Цу-Vird H-P 1
Gate CMOS RCA 1
Gate CMOS MOT 1
Gate CMOS MOT 1
FF CMOS RCA 5
Ш CMOS MOT 1
о т  cmos MOT 1
«JAD CMOS MOT 1

«
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Diodes

MR 751 Root. 10CV CL MOT 3
1901-CC2S Rect. 4CCV 0,75L E-P 17
190I-0C29 Rect, 60CV 0,75A B-P 1
1H3997¿R Zener 5, 6V MOT 1
19C2-C766 Zener 18 ,2V H-P 1
1902-1329 Zener 6, 95V H-P 1
1902-3102 Zener 12.1V H-P 7
1902-3171 Zener 11V II -P 1
1902-0049 Zener 6,19V H-P 1
1902-1331 Zone** 6,9V H-P 1
1901-0050 Switching 0 ,2 A H-P 1C
19C1-0C40 Switching 50a/. H-P 24
2901-0518 Schcttky H-P 1
1901-0376 Gen, B-P 9
BPLD ICC Dual 35V 5 On/. S ilico n ix 1

Relays C49C-1187 Reed H-P 1C

Rises 0,375 ¿nr 1x0,25 UL(IEC) H-P 2C
0,125 /op SLO-BLO 1,25x0,25 UL L i i t le fu s e  5

LED -  VISIBLE HLMP-C3C1 H-P 20

«
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4NKSX IV -  c

Standard Spare Parts

Mctal-fliin resisters 0,5W 5̂ .

50/ 1,5  OHM 5C/4,7 OHH
50/lC  OEM 50/15 OHM 50/22 OHM 50/33 OHM
ICO/47 UHM 5C/6& OEM ic o /io c  OHM
from th e  follovring values 50 - 50 p i ecess
1,C K 1 ,2K 1,5K 1,8K 2,2K 2,7K 3,3K
3f9K 4,7K 5,6K 6,8K 8,2K 10 ,CK
12K 15K 18K 22K 27K 33K 39K
47K 56K 6CK 82K 100K
12CK 150K 1Û0K 220K 27CK 330K 39CK
470K 56CK 68CK 820K 1M
2 0 /l, 2M 2 0 /l, 5M 2C/2.2M 20/ 4, 7M
10/8f 2M 1C/10M
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Cercnic Condensers TK « + 0

lC /2 ,2  BP 1 0 /4 ,7pF 20/lCpP 20/15 pP

C ersnic Condensers T5C = ~75C

20/22 pP 20/33pP

Cera m c Co-’id^nsors tk ~ -1500

50/47 pP

Cercnic Condensers IK = - 3300

20/68 pP 50/lCGpF 50/12C pP

Cercnic Condensers TK = - 56OC

20/15C pP 20/270 pP

Ceranic Condensers TK = + 3300

20/330 pP 20/470 pP 20/680 pP 2C/820pP

Ceramic Condensers TK = > 12000

20/L0C0 pP 20/1500 pP 20/20G pP 50/4700 pF
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Cenante гУ.бс cc.pr.citi*¿s _6CV

10/ 0,C22 F 10/0t C47 F lo /o ,C 6G F

lOC/0,100 P 20/0t470 P

Electro lytic condense1" 3

10/680 P 6,3V
5/2200 P 6,3V
5/680 P 16V
s/lOOO P 16V»
5/2200 P 16V
ic /100 p  63V
ío /io o c  Р 63V
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ANHE5 V-d

Date: 26/ 8/1900

Mr* V. Ivanov
Engineering In d u s tr ie s  Section,
In d u s tr ia l  Operations D ivision  o f UNIDO,
V icn n n ln te rn a tio n al Center

UNIDO D-116-6
¿-1400 Vienna A ustria ,

Decx Hr. Ivanov,
Ref: DP/SUD/73/045 -  Centr a l  Instrum ent 

Repair Workshop

According to  our d iscussions, I  on sending th i s  l e t t e r  to  
inform you about th e  p ro je c t—s itu a t io n  as I  found i t ,  and about 

my prelim inary  work.

On th e  occasion o f  th e  in tro d u c tio n  v i s i t  to  Mr. Abdel 
Rahman Alined E lcg ib , D irec to r Council fo r S c ie n t i f ic  and 
Technological Research o f R ational Council fo r Research, and 
to  Dr. Farouk ElTayeb ElHadi, Acting D irecto r o f  th e  In d u s tr ia l  
Research and Consultancy I n s t i tu te ,  lie looked through th e  h is to ry  
and th e  p resen t s i tu a t io n  o f th e  p ro je c t, Mr, P e te r Qacnnell, 
A ssistan t Resident R epresentative o f  UNDP a t Sudan, gave me th e  
p r o je c t - f i l e  to  understand a l l  th e  h is to r ic a l  d e ta i ls ,  and to  
e lab o ra te  a worki ng-pl on-dr a f t . With the  help  o f  Dr. Kohaned 
Osman Abdalla Head o f th e  Engineering Department o f  the  
IRCI, I  become acefuainted w ith th e  n a tio n a l s t a f f  o f  th e  CIRW 
(C entral Instrument Repair Workshop). We paid  a  number o f 
v i s i t s  to  p laces such as research  la b o ra to rie s , workshops, end 
U n iv e rs itie s , where th e re  a re  e le c tro n ic  instrum ents o f  in te r e s t  

to  th e  p ro je c t.

1 1 1 1



I  have checked th e  instrument^ and to o ls  ordered "by U1JID0, 
according to  the- Terminal Report prepared by th e  UIUDO consu ltan t 
Hr. Westh. jJ .1 have been received , although some a re  u n su itab le .

ns a  r e s u l t  o f  observation , I  have a rriv e d  a t th e  follow ing 
find ings
1) The CIRW i s  s t i l l  s i tu a te d  in  i t s  o r ig in a l p lace , namely

in  one o f th e  sec tio n s  o f  th e  o ld  b u ild in g  o f th e  Engineering 
and workshop Department o f  th e  IRCI.

.It seems to  be acceptable  fo r  th e  beginning o f  th e  
p ro jec t a c t i v i t i e s ,  a f te r  c e r ta in  p repara tions l ik e  s e t t in g  
sockets, arrangement o f  benches, have been completed. How
ever, by a l l  means p o ssib le , UNIDO and UNDP must p ress  fo r  
completion o f th e  new bui Id ing, which i s  extremely everduo.

2) We have to  take  g rea t care  fo r  th e  instrum ents because 
o f th e  t ro p ic a l  conditions ra in s , sand-storm s, and th e  
extreme h e a t. We a re  now ever more than  th e  h a lf  o f  th e  
o p era tio n a l p rep ara to ry  works, d esp ite  th e  almost d a ily

’ shortage o f  th e  e le c t r i c i ty .

3) The assigned  m ate ria l s t a f f  o f  th e  CIRW, according to  
Dr. Mbhaned Osman n td a lla , co n sis ts  o f 5 engineers, 2 
tech n ic ian s  and 1 ty p i s t .  They had a tta in e d  experience 
in  th e  ad m in is tra tiv e  work o f th e  CIRW, l ik e  in v e n to rie s , 
forms to  f i l l  in ,  e tc . Now we must follow  up th is  work 
w ith u se fu l h in ts  and inform ation  fo r th e  o p era to rs  o f 
th e  e le c tro n ic  instrum en ts . I t  1b r e g re t ta b le  th a t 
p re sen tly  only two engineers from th e  n a tio n a l s t a f f  a re  
av a ilab le , t u t  I  have p leasure  in  inform ing you th a t  both 

o f then  a re  f u l l  o f  enthusiasm as regards th e  CIRW.

4) Most o f  th e  instrum ents and to o ls  provided by UNIDO axe 
very s u ite d  fo r  th e  beginning o f th e  programme. By
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means o f th e i r ,  we tire ¿Lie to  provide two working places 
f i t  to  nending end cr.liL rr.ting  e le c tro n ic  instrum ents .
But among th e  instrum ents th e re  i r e  seme u n su itab le  fo r 
u s in g  because o f th e  lack  o f  th e  complementary u n i ts .  
Concerning th e  hand—to o ls ,  th e re  are  a lso  some item s to  
complete. Vfe have begun to  inventory  them from th i s  
point o f view, and to  prepare l i s t s  fo r  th e  most im portant 
ad d itio n a l instrum ents and to o ls  u rg en tly  needed.

5 ) -Although th e  n a tio n a l s t a f f  i s  h ighly  educated in  i t s  
f ie ld ,  th e re  i s  a  c e r ta in  need to  le a rn  th e  sp ec ia l 
p ra c t ic a l  and th e o re t ic a l  knwoiedge o f re p a ir in g  s c ie n t i f ic  
and in d u s t r ia l  instrum ents, th e  tra d e o f f  w ill  he th e  on -th e - 
job tr a in in g . I  have begun th is  work, superv ising  the  
n a tio n a l s t a f f  on th e  p ra c t ic a l  work fo r instrum ent — 
re p a ir in g . But th e  reg u la r tra in in g -co u rse  i s  expected 
to  begin in  September fo r the  whole s t a f f ,  and fo r  some 
guests from o th e r in s t i tu te s  and workshops.

You can sec from th e  above th a t th e  im portant te ch n ica l 
p re re q u is ite s  s a t i s f y  th e  demands o f th e  presen t work o f  th e  
p ro je c t. I t  seems to  me th a t I  can continue my assignment in  
th e  frame o f my job—d esc rip tio n . In  th i s  moment th e re  i s  no 

need to  modify o r to  complete i t .

The UNBP Resident R epresentative has suggested th a t I  

follow  th e  course o f  ac tio n s  in d ic a ted  below :-
a) Factual rep o rt and sho rt-te rm  workplan.
b ) Factual survey o f the  instrum enta tion  in  Khartoum, 

and re p a ir  f a c i l i t i e s  a v a ilab le .
c) Proposals fo r  th e  development o f  th e  CIRW in  th e  

n a rt 2 - 3  y ears.
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d) T r ip a r t i te  review in  October or November to  review our 
proposals, and to  make decisions fo r  th e  fu tu re  o f th e  
p ro je c t. (UNDP would l ik e  UNIDO Headquarters to  be 
rep resen ted . P lease cable  concerning th i s ) .

e) Revision o f  th e  p ro jeo t—document, and p reparation  o f 
d e ta ile d  workplan.
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ANNEX V-b 1 

Cete : 25, October 1980

L 5 J L L S J L 4 L !

UNIDO

C entral Instrum ent Rep. i r  Cor’.shop

:t /su!'/73M5
P ro jec t ia  The Democratic Republic of the Sular:.

Report Or. Recent Progress:

T':c preparatory vnr'.s lentia >e * in the TTcli ..iri-ry Report 

atei1 : 28/8/ 1900) now ; re i i i i s ’ et ani ti c CI?V hop-i Ms -uties 

Until now vie Cave rep. ire j :
• Two r,lectrm icully regulate.i DurrIces t  t»e Ministry of 

Miniai (Mtf);

-  A S’ «etra: ' " t  . actor f - r  the ih .iu rn a  PD-S'
• The !.■> ;ui I Sc • .¡ti. ct. a Counter at the N ti .rnl Tier’ tit 

Center (MIC) e’: v.vi:.utiiii >t j £  troubles:

jgi.v, '.-jre are .io Haw wit!; pTI- x te r  :f  the NHC.

Me..u'di 1 !e •' pr-etica! ,n‘ the--r e tic i’ lrai.iir._ tics c>.viete:'. 

Co icori Ir ■ the;.

Tr a;et ¡ .ro iia i v..ry i n i b r - ' t i  as about the equi; .xr.fc t  > -:e 
rep a ired  Questi ;tax Ire  axs e la b o ra te . cna r r e v s ’ in Lr a c t .c e .

The f i r s t  user - i’ i t  uve Y r, A -ie i r itta :;, with eunaectlar. o f -

3 » i ~SC Stab; l.incr -t liX VTi.

At the e - ... c i- October _ur s t  a ; ' L s  ¿Town: c f t e r  l.ie  t ’.;:;» 
years s tu .y  in In d ia n ’ Yr» ’/H xur AL .o' S u lix .n  ca.ie Ikvjc m i  
ja in e  t-.. u s , ;m  Mr. A. e l  p a ttu ii, a youu;. e a .i.ie c r  Cecine -also u 
.ie.-i.jcr  o i our s ta i .”, HoM o* t,h« 1 arc h i.M y  c '«cate.. persons, 

he loo > i'cr.vc.r. fc: th e ir  partic i'*  .t lo i:  a , CI'lv.
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in  per inform ation o f  UHDP, th e  p ro je c t — "budget fo r  1930 -

1931 years i s  $40,000,- in  th e  Equipment item .

Short-Term Workplan (Hovember -  December lpGo)?-

-  To execute th e  repairing-w ork o f  th e  pH meter o f  th e  NHC;
-  To commence th e  repairing-w ork  o f th e  3-phase s ta b i l i z e r  a t 

th e  MM;
-  To begin th e  c o lle c tio n  o f fa c ts  concerning th e  equipment 

out o f  work a t th e  Pbod Research Centre (ERC) by means o f 
th e  above mentioned Q uestionnaire.

-  To arrange th e  repairing-w ork  program a t th e  MKJ and a t  th e  
IRCI.

-  To e lab o ra te  a l i s t  fo r  o rdering  equipment and to o ls  to  
complete th e  lab o ra to ry .

-  I t  i s  e s s e n tia l  an immediate a ss ig n ren t o f two tech n ic ian s  
fo r th e  CIRW-Staff.

-  To e lab o ra te  th e  jo b -d esc rip tio n s  fo r  s t a f f  members, 
p a r t ic u la r ly  in  terms o f  a v a i l a b i l i ty  le v e l fo r th e  CIRW-work.

-  I t  i s  im portant to  t r y  to  f in d  th e  co-operation  p o s s ib i l i t ie s  
w ith o th er repair-w orkshops.

-  I t  i s  mandatory to  follow  th e  v i s i t s  a t  th e  fu tu re  ••c lien ts” 
o f  CIRW, namely a t  th e  in d u s try  se c to r , to  get inform ations 
and to  g ive p o ssib le  advices concerning th e  equipment and 
instrum ents.

-  fb r  th i s  i t  i s  very im portant to  follow  th e  completing o f 
th e  Guide Book fo r  S c ie n tif ic  Instrum ents and Measuring 
Equipment in  Sudan.

-  To study  th e  organizing problem o f th e  t r i p a r t i t e  review 
mentioned in  th e  p re lim inary  re p o r t .



ANNEX V - b 2

Datc-i 28, December 1980

I N T E R N A L

UNIDO

C entral Instrum ent Repair Workshop

DP/sUD/73/0<5
P ro jec t in  th e  Democratic Republic o f  th e  Sudan.

Report on Progress /  November -  December 1980.

During th e  period  N6ven ter — Decorator vie have repaired?
-  a 3-phase s t a b i l i s e r  a t th e  M inistry  o f  Mining;
-  Anhydro sp ray-dryer a t th e  Fbod Research Centre;
-  Spectrophotometer a t th e  S o il P reservation  I n s t i tu te .

As a  r e s u l t  o f  our v i s i t s  th e  CIRW has got commissioned fo r 
re p a ir in g  instrum ents raid equipment from

-  Tabaldy Factory
-  Faculty  o f  Pharmacy
-  Food Research Center
-  M inistry  o f  A gricu ltu re .

To e lab o ra te  th e  l i s t  fo r  o rdering  equipment and to o ls  to  ccap le t 
our labo ra to ry  i s  being made continuously. Detto : l i s t  o f 

sp a re -p a rts .

The course of checking equipment o f Clliti was continued.

A continuous p ra c t ic a l  and th e o re t ic a l  on-the-job  t r a in in g  was 

completed.

There were changes a t CIRW-staff:
Mr. Abdel F attah  mechanical engineer l e f t  u s;
Mr. Elshiekh ALdelgadir e lec tro n ic  engineer and
Mr. Abdel Konein e lec tro n ic  engineer a re  new staff-members
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Short-T e rn  Workplan /  January — Febru a ry  l c3b.

-  To continue th e  re p a ir in g  work s a tis fy in g  th e  connussions.
-  To follow  : a ) th e  c o lle c tio n  o f fa c ts  concerning th e

equipment out o f  work;
b ) th e  completing o f th e  Guide Book fo r  S c ie n tif ic  

instrum ents ar.d Measuring Equipment in  Sudan;
c )  e lab o ra tin g  th e  jo b -d escrip tio n s  fo r  s t a f f -  

neribers;
d) ch irk in g  o f  equipment o f  CIHW;
e) th e  o n -th e -j o b -tra in in g -

-  To make proposals fo r  study to u rs .

»

1
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iiNNEX V-b 3

Date: 25 February 19ol

UKIDO
C entral Instrum ent Repair Workshop 
DP/3UD/73/045
P ro jec t in  th e  Democratic Republic o f th e  Sudan.

Report on recen t p rogress

We have been continuing th e  re p a ir in g  work s a t is fy in g  th e  

commissions.

We prepared a. "P inal Report" - fo ra  concerning w ith th e  equipment 
rep a ired , which contains item "Recommendations". Many t in e s  
we a re  not able to  make an exact re p a ir ,  e„g, because o f  lack 
o f o r ig in a l spare p o rts , In  such a  case vie suggest recommenda
tio n s  and th e  ovmer o f  th e  equipment has to  mate decisions 
concerning th e  way o f maintenance. Such happened re p a ir in g  a 
3-phose s ta b i l iz e r  fo r  th e  M inistry  o f R g ricu ltu re . The 
analysis  o f  th e  eequipment showed th a t  s ta b i l i z e r  has not enough 
r e l i a b i l i t y ,  and only one u n it o f  th e  th re e  i s  worth economically 
fo r  re p a ir in g . So we wrote down our recommendations and the  
owner had to  decide whether to  re p a ir  a l l  th e  th re e  u n its  or 

only th e  one suggested.

The p ra c t ic a l  and th e o re t ic a l  on-the-job  tr a in in g  was continued, 

Short-Term Workplan /  March -  A pril 19OI.

-  To continue th e  maintenance-work s a tis fy in g  th e  commissions.
-  To make proposals fo r  study to u rs .
-  To fin d  a p o s s ib i l i ty  fo r  rewinding m idd le-sized  e lec trom eters 

and transfo rm ers.
-  To e lab o ra te  a summary-report about th e  post months.



- 73 -

Stro/73/045

Report on

Section  1, 
Section  2.

ANNEX I
annex i i

ANNEX I I I  
ANNEX IV-a 
ANNEX IV--L 
ANNEX IV-c
annex v  
annex v i
ANNEX VII

Khartoum 
March 1961

J 1

A N N E X  v  - c

UNITED NATIONS BEVELOFkENT PROGRAMME

P ro jec t o f th e  Government o f th e  
DEMOCRATIC REPUBLIC 0? THE SUDAN

— C entral Ins tru n ent Repai r  Workshop (Phns e One) 

^o g ress  to  Date and Plans fo r  th e  Future Period

Short H istory o f th e  P ro jec t 
Technical Programme 

A, Inventory 
B0 O rganization 

Co B uildings 
Bo P o licy  Decisions
E. , System atic work
F. T raining

LIST OF IHSTITJEENT5 ON PROJECT
CIRW “CLIENTS’' LIST
QUESTIONNTjriE FOR THE CIRW GUIDE BOOK
JOB DESCRIPTION OF NATIONAL STAFF MSIPER #  1 (SAMPLE)
JOB DESCRIPTION OF NATIONAL STAFF MUIDER #  2 (SAMPLE)
JOB DESCRIPTION OF NATIONAL STAFF KEKDER #  3 (SAMPLE)
SURVEY OF ELECTRONIC IJiSTRUI-CiINTATICN
FINAL REPORT ON COMPLETION OF REPAIR
INVENTORY OF THE INSTi&MSNTS SO FAR REPTu RED

(OR UNDEu l3EP*J.u)#
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1. Short H istory  c f  th e  P ro jec t

In th e  year 1976, th e  National. Council fo r  Research I WR}t in  
c o lla b o ra tio n  w ith th e  In d u s tr ia l  Research ancl Consultancy I n s t i tu te  
(lliC l), decided to  e s ta b lish  th e  C en tral Instrum ent Repair Workshop 
(CJIRli) w ith te ch n ica l support by ülUDP/üNUX),

Short—te rn  IM!\D0 consu ltan ts  v is i te d  th e  Sudan, and found th a t  th e  

country  has a  considerab le  - n a n t i t /  o f  so p h is tic a te d  instru isen t. A 
lo s t  o f  then  a re  even l e f t  id le ,  or a rc  scrapped fo r lack o f maintenance. 
There was prepared a l i s t  o f e lec tro n ic  instrum ents and hancy to o ls  
necessary  fo r  th e  C1RW. In  accordance w ith i t  instrum ents and to o ls  
were d e liv e red  to  th e  I  AGI (See iinnex l)»

On 1st o f  Ju ly  193c, th e  UNIDO expert in  maintenance, re p a ir  
and c a lib ra t io n  o f e le c t r ic  and e le c tro n ic  instrum ents, a rrived , and 
th e  p rep ara to ry  work has begun to  e s ta b lis h  an in i t ia . l  nucleus fo r  
maintenance mainly fo r  e lec tro n ic  equipment.

A fter v i s i t s  to  various p laces (Sec Annex XT. ) , th e  GXIiW s ta r te d  
to  m aintain equipment o f d iverse owners, l ik e  M inistry  o f Industry ; 
M inistry  o f Mining; M in istry  o f  A gricu ltu re ; M inistry  o f  Health, th e  
U niversity ; and th e  p riv a te  sec to r. Gaining experiences in  such a 
way now we a re  prepared to  give maintenance serv ices  to  such p artners  

n s : -
-  th e  in d u s try  and in d u s tr ia l  re sea rch  in s t i tu te s ;
-  a g r ic u ltu ra l  r e la te d  in d u s tr ie s ;
-  h ea lth  r e la te d  la b o ra to r ie s ;
-  u n iv e r s i t ie s ;
-  p riv a te  sec to r

Amy work-recpiost must be p resen ted  o r confirmed in  w ritin g .
(An o rd inary  l e t t e r  i s  adequate fo r  making an order fo r work).

Our address
In d u s tr ia l  Research and Consultancy I n s t i tu te
C en tra l Instrum ent Repair Workshop
P .0 . Box 263,
Khartoum, Sudan.
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2, Teohmcal № r.grr/ri*

Long-range o b jec tiv e

The long-range o b jec tiv e  o f  th e  p ro je c t i s  to  promote th e  
economic development o f  th e  Sudan through good maintenance which i s  
th e  key to  sound development o f  in d u s try . I t  w ill  he performed in  
th re e  phases; th e  deadline fo r th e  f i r s t  phase, i . e .  th e  e s ta b lish 
ment o f  a small maintenance u n it fox* e le c tro n ic  equipment, i s  th e  
end o f 1932.

I t  req u ire s  management as w ell as te ch n ica l s k i l l s  and teo im ical 
knowledge, besides measuring instrum ents and to o ls .

Immediate o b jec tiv es  fo r th e  f i r s t  phase

A. To have an up-to--date inven tory  o f e l ec tro n ic  equipment An 
th e  Sudan.

B. To have an organ ization  su ita b le , a t le a s t  as a nucleus.

C. To have su ita b le  b ra i dings .
D. To have s u ita b le  po llcy-d e c is io ns ,
E. To have a  systematic^ work according to  short term workplans.
P. To have t r a i l i n g  fo r th e  s t a f f  in  a l l  le v e ls .

A* Inventory.

An inven tory  o f e lec tro n ic  equipment in  th e  Sudan has been 
s ta r te d , in  th e  Guide Book fo r E lec tro n ic  Instrum ent and Measuring 
Equipment in  Sudan, elaborated  in  the  frame o f  th e  CTKW,

The f i r s t  version  o f th i s  book w ill  contain  about 60 pages, 
c o lle c tin g  th e  inform ations from 54 p laces (th e  d a ta -c o lle c tin g  work 
begun in  1973 by means o f a i& estionnaire, see Annex H i ) .  Tills 
f i r s t  version  must be followed by o th e r versions in  fu tu re , because 
th e  inform ations o f  th i s  Book a re  e s s e n tia l  regard ing  maintenance, 
c a lib ra t io n  and s tan d a rd iza tio n . (For th i s  we need th e  help o f our 
p a r tn e rs ) , This book should he th e  base o f  th e  system atic  maintenance 
and consultancy work.
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Б . O rganisation
Hie o rg an isa tio n  ch art o f  tho  ISCI i s  not yot approved by th e  

M inistry .

I t  i s  planned th a t  th e  CIIÍIÍ id .ll be a  Department ( in s te a d  o f  a 
U nit) in  th e  IIíCI s tru c tu re .

The working o rg an isa tio n  o f . CxiSf su ita b le  fo r  Sudan i s  tak in g  
i t s  shape.

I t  seems th a t th e  idxed-4a a tr ir-o rg n n iza tio n  (based on th e  
p r in c ip le  th a t  each person i s  assuned to  a lte rn a te  between d if fe re n t 
ro le s ,  and each person i s  assuned to  cover moro than  one w ork-role) 
would be th e  b e s t, because o f th e  la rg e  v a r ie ty  o f the  maintenance 
problems. But th e  overlapping between ro le s  must be lim ited , 
because some degree o f s p e c ia l is a t io n  i s  requ ired . The o rg an iza tio n  
i s  "mired", so th e  tech n ic ian s  and labour-boys have th e i r  h ie ra rc h ic a l 
system r e la t iv e  to  th e  engineers, but among th e o se l.e s  they  a lso  
must have a pure m atrix -o rgan iza tion .

The W orking-Organization Chart o f  CIBWs E lec tro n ics D iv is ion.

E -  Engineer 
T- Technician 
В -  Labour-boy



A very im portant p a rt o f  o rg an iza tion  i s  th e  development o f th e  
n a tio n a l s t a f f .  In  a  developing country such as th e  Sudan, i t  i s  not 
reasonable to  have a  narrow sp e c ia liz a tio n  fo r re p a ir in g . However, 
even in  th e  c la s s if ic a t io n  o f equipment, i t  i s  not po ssib le  to  say 
th a t  th i s  equipment i s  p u ro -e ie o tr-n ie  or pure-mechanic (c r o p tic , 
e t c . ) According to  t h i s ,  th e  members o f th e  n a tio n a l s t a f f  must have 
s u f f ic ie n t  knowledge in  d if fe re n t themes, meanwhile th ey  have th e i r  
b a sic  s tu d ie s  in  the  e le c tro n ic -e le c tr ic  f ie ld ,  and they  have d if fe re n t 
ta sk s  a lso , as i s  seen in  Annex IV.

Our linkage to  HCR i s  economical end s c ie n t i f i c ,  The 1ER gives 
th e  sa la ry  fo r CIRW-members and sometimes HCR gives us advices 
ev a lu a tin g  our po licy  decis io n s .

We can get a hand from o ther departments o f  IRCI, such as th e  
mechanical workshop and the  ad m in is tra tiv e  sec tio n .

At th e  beginning of th e  f i r s t  phase th is  s tru c tu re  works w ell, 
but a f te r  a short period  we w ill  need our own ad m in is tra tiv e  sec tio n  
and our own precision-m echanic workshop.

Linkages to  consumers we have to  b u ild  up. F i r s t  o f  a l l  i t  must 
be te ch n ica l one, but we cannot neg lec t th e  human lin k s  03 w ell cs th e  
business l in k s ,

C. Bu ild in gs

The CIRW i s  lo ca ted  w ith in  th e  IRCI a t Mogren, in  one o f th e  o ld  
b u ild in g s .

I t  has a sep ara te  lab o ra to ry  (about 7m x  5m 7. 2.75m) equipped with 
7 workbenches, 3 cupboards, and a  s h e lf  fo r  instrum ents.

Because o f th e  changing e le c tr ic ity -su p p ly  we use e le c tro 
mechanical s ta b i l iz e r s  to  have 220V co n stan tly .
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The a ir-c o n d itio n e r  i s  not a question o f lu x iry . Almost a l l  

o f  th e  equipment have th e i r  te ch n ica l par-jceters sp e c if ie d  a t 20°C 
ambient tem perature.

The maintenance -work i s  p a r t ly  p ra c tic a l , p a r tly  th e o re t ic a l  
work. So, th e  members o f  th e  board need a so -c a lle d  ‘th in k in g  room” 
w ith sep ara te  w riting -desks, th e  same way as th e  ad m in is tra tiv e  
se c tio n  needs (o r mere exactly  w ill  need) office-room . Also, from 
th e  beginning, th e  maintenance work needs stores» I t  i s  th e  mature 
o f  such work, th a t  many t in e s  th e  equipment under re p a ir  must be 
re ta in e d  fo r a c e r ta in  t in e ,  e .g . w aiting fo r sp e c ia l p a r ts  o r sp ec ia l 
c o o p e ra tiv e  works. G enerally, th e  needed area  o f  s to re s  a re  equal 
to  th e  needed area  o f la b o ra to r ie s .

Kow we have th e  most necessary  te s t in g  instrum ents, but th e re  
a re  sono sp ec ia l instrum ents which we need a lso . In  th e  near fu tu re  
we w ill prepare re q u is it io n s  and sp ec if ic a tio n s  fo r  th en . The sane 
we can say about th e  to o ls .

For cur ad m in is tra tiv e  sec tio n  we w ill need some b a s ic  o ff ic e  
machines, IRCI has a  l ib r a r y  and many books in  i t  a re  very u se fu l fo r 
our purposo, but we need some sp ec ia l booklets, and catalogues fo r  
our work. To get them i t  seems advisable to  be con tacted  w ith 
Technical Inform ation Bank ( IWTIC) o f  UKIDO.

The UNDP-budget gives us th e  p o s s ib i l i ty  to  procure equipment and 
spare p a r ts . W ithin i t s  l im its  we want to  get what seems to  be the  
most important in  th i s  phase: to  solve our tra n sp o r ta tio n  problems.
Our " c l ie n ts ” a re  lo ca ted  in  d iffe re n t places o f Khartoum (and o f th e  
Sudan). Most o f  th e  item s o f equipment to  be re p a ire d  a re  very  la rg e , 
so th e  re p a ire rs  have to  work in  th e  f ie ld ,  ca rry in g  th e i r  measuring 
instrum ents and to o ls . Another problem i s  th a t  th e  re p a ire d  equip
ment needs a very c a re fu l tra n sp o rta tio n  because o f  i t s  high s e n s i t iv i ty  
fo r  shocks. So, without so lv ing  our tra n sp o rta tio n  problems s u f f ic i 
en tly , th e  CIRW xri.ll not be ab le  to  work.
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D, Po lic y  D ecisions

P olicy  decisions a re  needed regard ing  p r io r i ty  o f maintenance 
i t s e l f  in  th e  various sec to rs  o f in d u stry  o f  Sudan. But a t p resen t, 
th e  management o f  CIRW makes such decisions, talcing in to  considera
t io n  te ch n ica l and economic parameters only . To have a f a i r ly  co rrec t 
decision  tie use a CJiestionnaire, e labo ra ted  not long ago (see .Annex V),

E, Sy s tematic Work.

System atic work i s  th e  backbone o f good maintenance, involving 
th e  c a lib ra tio n s  c f  instrum ents and s a fe ty  t e s t s  on measuring instrum ents 
and equipment.

At th e  very beginning v/e made v i s i t s  to  our ••c lien ts '1. /*3 a 
r e s u l t  o f  th e se  we have found th e  most frequen t fa u l ts  a re  cause by 
excess h e a t. According to  i t ,  we begun th e  re p a ir in g  work e lim inating  
th i s .

We keep lab o ra to ry —note-books, record ing  a l l  te ch n ica l events and
• problems concerning w ith our work. Beside i t  we have f i l e s  fo r  each 

equipment rep a ire d , con tain ing  the  p re lim inary  re p o rt (Annex V) and th e
• f in a l  re p o rt (Annex VI), inc lud ing  th e  sp e c ia l s p a re -p a r ts 's  l i s t .

The an aly sis  o f  th e  re p a ir in g -c o s t i s  a lso  to  be found in  th e  f i l e .

In  a  lo s t  o f  cases the  owners o f equipment have no manuals or 
desc rip tio n s  o f  th e  equipment. I t  makes la rg e  d i f f i c u l t i e s ,  but we 
t r y  our b est to  get te ch n ica l inform ations on equipment. I t  seems 
advisable to  con tac t th e  form erly mentioned lIvTIT! in  th is  n a t te r  to o .

The problem of e ffe c tiv e  communications w ith fo reign  manufacturers 
and companies i s  a lso  an im portant port o f  system atic  work. Very o ften  
we need e .g . sp e c ia l sp a re -p a rts  from them. During th e  past s ix  months 
v/e have found th a t  th e  in d ire c t connection through lo c a l dealers is  
very d i f f i c u l t  and in e f fe c t iv e . So we hove to  se t up a  sec tio n  fo r 
d irec t con trac t w ith fo re ig n  m anufacturers.

The statem ent o f  th e  instrum ents rep a ire d , and under re p a ir ,
(Annex V II) shows th e  e ffec tiv en ess  o f our work.

I
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Fc T raining

In  CIRW th e  t ra in in g  i s  a func tion  o f work-process. G enerally, 
i t  has th e  "on-the-job" form, hut a lso  we have d iscussions about 
in te re s t in g  te ch n ica l questions regard ing  our d a ily  work.

Sone instrum ent-m anufacturers have sp ec ia l t r a in in g  m ate ria l 

fo r  th e i r  te ch n ica l s t a f f .  For a long period  i t  seems to  be u sefu l 
to  study such t r a in in g  m a te ria l. The Hewlett-Packard firm , one o f 
th e  famous instrum ent-m anufacturers, sen t us a  pro.fo.naa-invoice about 
th e i r  tra in in g -m a te r ia l on video-tapes which deals w ith the  semi
conductor! zed instrum ents. I t  would be very u se fu l fo r  t ra in in g  
purposes fo r  us (and fo r  o ther te ch n ica l s t a f f ) ,  because in  th e  
Sudan th e re  a re  a lo t  o f  H-P instrum ents.

We are  in  th e  possession o f another u se fu l t r a in in g - to o l;  th e  
s tu d y - tr ip s . The UÎHDO budget has a c e r ta in  amount o f money fo r i t .  
Having s ix  months' experiences we are  ab le to  n;.ke recommendations 

fo r  short s tu d y - tr ip s .

i
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ANNEX T

LIST OF INSTRUMENTS ON PROJECT

No. D escrip tion U3 D ollar 
Equivalent

1 . 3iT3&o&>:cR0scaPE no 1 ,673.—
2. SEïïPEX IIYC ROTEEPEIOGRAPH 7 DAY 558----
3. VOLTAGE STABILIZER TYPE VS~2 1 ,849 .—
4. VARIABLE TRÆF.FOIMER 'TiEGAVQLT» MODEL 403

C-PTV (S) COMPL. 633.—
5. DECADE INDUCTOR BOX Dl-4 1 , 209. —
6., CALIBRATION GENERATOR TYPE PG-5O6 1 ,695 ,—
7. TIME HARK GENERATOR TE?,TRONIC, RTPN TG 501 1 , 302. —
8. LEVELED SINE WAVE GFJRJi^OR, TYPE SG 503 1 , 302. —
9. 0SC1LISC0PE DUAL TRADE 465 5 ,050 .—

10. PULSE GENERATOR, TYPE PG 5O0 1,329----
i l . INSULATION TESTER Ci-^OCC, COMPLETE 1;307.—
12. LOGIC KIT 5P21A 476—
13. COMPARATOR IO529A 583.—
14. WIDE BAND OSCILLATOR, TYPE 65IB 1 , 120. —
15. LOGGING MULTIMETER 3467A 2,464.—
16. PULSE GENERATOR 728. —
17. DISTORTION FACTOR METER 339A 2,128__
18. DECADE CAPACITOR BOX TYPE 2975 300. —
19. VALVE CIIAiRACTERISTIC METER MODEL VCM 163 1 ,178,—
20. COIL WINDING MACHINE, MODEL CW 1 978.—
21. DIGITAL MULTIMETER MODEL 13036 A-05-31 836__
22. DIGITAL FREQUENCY COUNTER MODEL 55OOB 1,235—
23. WIDE BAND VOLTMETER MODEL 3045A 605. —
24. LOW DISTORTION AUDO OSCILLATOR, TYPE J3B 778.—
25. MULTIMETER, UNICOR 3N COMFLETE O96__
26. FARRELL IIT POWER SUPPLY, TYPE E350 382. —
27. FARNELL BENCH POSER SUPPLY, TYPE L30--2 260. —
28. FAJINELL BENCH POWER SUPPLY, TYPE L12.-1CC 350.—
29. RÛTEX PRECISION CALIBRATOR, MODEL 320 5 ,775 .—
30. HIGH CURRENT ADAiPTER, MODEL 350 1 ,645.—
31. DC REFERENCE STA-NDAJÏD MODEL 731-E 1 ,007 ,—
32. INDUSTRIAL VAiCUUM CLEARER MODEL NILFISK GS

80 SPECIAL 442----
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CIRW '» CLIENTS" LIST

The follow ing in s t i tu t io n s  have been v is i te d  by CIRW s ta f f s

1. L aboratories o f Geology and Mineral Resources (M inistry  of 

Mining)
2. Tabaldy E a tte ry  Factory (p r iv a te  s e c to r)
3. In d u s tr ia l  Research and Consultancy I n s t i tu te  L aboratories 

(M inistry  of In d u stry ).
4 . C entral E le c tr ic i ty  and Water Corporation L aboratories 

(M inistry  o f Energy).
5 . Pood Research Centre L aborato ries (M inistry  o f A g ricu ltu re).
6. S o il Conservation land-use and Water Programme ( . . . " . . . . . )
7 . B io lo g ica l L aboratories (Motional H ealth C entre).
8. Chemical Laboratories ( , . , . " ......... )
9. B acterio logy L aboratories (Omdurman H o sp ita l).
10. Applied Research L aboratories (U niversity  o f Khartoum, Faculty  

o f Science).
11. Applied Research L aboratories (U niversity  o f  Khartoum, Faculty  

of Pharmacy)
12. Applied Research L aboratories (U niversity  o f  Khartoum, Faculty  

o f A gricu ltu re).
13. Sudan Soap Company (M inistry  o f In d u s try ) .
14. Sudan T ex tile  Factory (M inistry  o f  In d u stry ).

Most o f  th e  la b o ra to rie s  re fe r re d  to  have app lied  techno log ica l
resea rch  or in d u s tr ia l  programmes of a c t i v i t i e s .
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QUESTEOÌJNAI RE POR IR E C T.RW CTIID2 BOOK ,

B BTHUMEMT RSOORD CARD

User Nome: .......................................................................................
Address: ..................... ..................................................... .
Instrum ent None: ...........................................................................
M anufacturer's None: ................. ............................ ....................
M anufacturer's Address: ................... ............ ............................
S e r ia l No. : ............................................ Model No. : . . . . .
Purchase P rice  : ................................ Date o f  Purchase:
Any a d d itio n a l te ch n ica l d a ta : ......................... *..................

Ponction:

Present condition  o f Instrum ent working or not working; I f  no t, why?

Is  Service Ilonual/C ircuit d ieg, a v a ilab le  w ith you? 
Yes/ifo
Repair Hi s to ry :

Nature of Defect Date Action token spare p a rts  
( I f  ary)



Job Descript Ion oT national s ta ff member Ko. J.

T it le :

Aio:

Education:

Other q u a lif ic a tio n s :  

Viork experience:

¿ins o f  jo t :  Take p e rt in  th e  work o f CIliif s t a f f  as an e le c tro  
¿ e le c tro n ic )  engineer, charged with
-  To l i a i s e  itfith th e  ''c l ie n ts " ,
-  To organize co-operation  w ith o ther in s t i tu te s  

and maintenance groups;
-  To locr.te f a u l ts  in  equipment to  he re p a ire d  

working DC and very low-frequency range;
-  To keep th e  la b o ra to ry -n o te r took;
-  To take  p a rt in  th e  s ta f f - t r a in in g  course;
-  To make te c h n ic a l and p erio d ic  re p o rts .
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Semple

IK ton J?-b

Job B oscrip tion  o f n a tio n a l c ia f  lenber #  2

T i t le :

Education:

Other q u a lif ic a tio n s :

¿ins o f job: Tcke p a rt in  tho  work o f С1Ш s t a f f  cs an e le c tro
(e le c t ro r ic )  engineer, charged w ith:
-  To prepare th e  p relim inary  rep o rts  o f equipment 

to  be re p a ire d  working on low -frequency range;
-  To study th e  b a sic  th eo rie s  r e la te d  to  e le c tro n ic  

components ( t r a n is to r s ,  diodes, r e s i s to r s ,  cap ac ito rs , 
e t c . );

-  To trice p a rt in  th e  s ta f f - t r a in in g  course;
-  To g ive on on-the-job  tra in in g  fo r th e  te ch n ic ia n s ;
-  To make te ch n ica l and period ic  re p o r ts .
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лятас iv—с

Soijple

Job d e sc rip tio n  o f n a tio n a l s t a f f  nonber #  3

T i t le :

.¿ge:

Education:

Other q u a lif ic a tio n s :

Work experience:

/iins o f job: Токе p a rt in  th e  work of CIRVI s t a f f  оз an e lec tro n ic
(e le c tro )  engineer,,, charged with
-  To p e rfe rn  checkout procedures on th e  re p a ire d  

equipnent;
-  To study  th e  b a sic  th e o rie s  r e la te d  to  reg u la ted  

and co n tro l c i r c u i t s ;
-  To give on-the-job  tra in in g  fo r  th e  te ch n ic ian s ;
-  To ncke o f f ic ia l  re p o rts  concerning re p a ire d  equipment 

a t th e  beginning and a t th e  end o f th e  re p a ir in g  work;
-  To do re p a ir in g  work on equipnent o f  aud io -frequencies.
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AKNET V 

Pc?r. 1

SURVEY OP ELECTRONIC IISTHUKEMTAJION

QUESTIONNAIRE

DATE:

COKE BY :

NAHE OP THE OWNER:

place:

HAIE OP THE EQUIRIEHT 

PHICEï

iliiHÜP¿̂ CTUHER «

DATE OP INSTALLATION:

TYPE;

MANUAL:

THE IMPORTANCE OP THE EQUIPMENT TO THE OWNER:

SPECIFICATIONS:

INPUT:
OUTPUT:

POWER;



IMPORTER:

Present C ondition:

(1) BROKER PARTS:

(2) RUST:

(3) KISSED COMPONENTS:

(4) TRANSISTORISED OR VACUUM TUBES:

(5 ) HOW LONG IS IT OUT OP WORK:

(6) WHAT IS THE FAULT ACCORDING TO OPERATOR?



- 89 -

¿ r a  у

Page 3

QUESTIONS TO OPERATOR:

1. WORKING .OURS PER DAY:

2. ENVIRONMENT OP WORK AND PROBLEMS:

3. IS THERE ANY REGULAR MAINTENANCE?

4. NO. CP OPERATORS AND THEIR QUALIFICATIONS:

5. WAS IT REPAIRED BEFORE?

6. THE LAST TIME IT WAS REPAIRED AND THE POSSIBILITY OP 
TALKING WITH THE REPAIRMAN:



FXîI/I» REPORT OH COMPLETION OP REPAIR

Done "by:

None o f -the equi prient:

Date in :

F ir s t  in sp ec tio n :

D isconnections :

Droken/nnssed conponents:

Ebtcess heated  areas:

Tested r e s u l ts  a f te r  1 s t in sp ec tio n :

C ondition:

Job n o .:

Date out:

Reconuendations
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/JBNEX VI 

Pago 2

Fault tracing:

Final te st:
Working/Kot working:

Results :

Spero parts used/needed:

Pinal roconnendations for the owner:

Dated;
Signature:

l
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¿m x  v i l

Inventory  o f th e  instrum ents so fa r  rep a ired  (or under re p a ir )

1. E le c tro n ic a lly  reg u la ted  furnaces (M inistry  o f Mining)

2. Spectrophotoneter (Ondurnan K csp ita l)

3. 3~nha.se s ta b i l i z e r  (M in istry  o f  Mining)

4. L iquid  s c in t i l l a t i o n  counter (N ational H ealth C entre)

5. A hydro Spray-D rier (M inistry  o f A gricu ltu re)

6. Spectrophotoneter (U niversity  o f Khartoun)

7. Spectrophotoneter (M inistry  o f A gricu ltu re)

8.  AEG Charger (Tnbnldy Factory)

9. Autoclave (M inistry  o f  A gricu ltu re).

10. Oven ( in d u s tr ia l  Research and Consultancy I n s t i tu te ) .

11. Oven (M inistry  o f  A g ricu ltu re ).

12. 3—phase s ta b i l i z e r  (M in istry  o f  A g ricu ltu re ),

13. Incubator (M inistry  o f  A gricu ltu re).

14. Autoclave (Food Research Center)

15. Gas-chronatograph (Polytechnic of Khartoun),

%
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ANNEX V-d

UNITED NATIONS DEVELOPMENT PROGRAMME

P ro jec t o f tho  Governnent o f th e  

DEMOCRATIC REPUBLIC OP THE SUDAN

SUD/73/O45 ~ CENTRAL INSTRUMENT REPAIR WORKSHOP (Phase One). 

Report 2 on Progress to  Date and Pleins fo r  th e  Phture Period

Prepared fo r  th e  T r ip a r t i te  Review
by

th e  UNIDO Expert

S.DERI D ipl. EE

KHARTOUM 

NOV. I 98I
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SHD/73/O45 -  Centre.! Instrum ent Repair  Workshop (Fhc.se One), 

Report 2 on Progress to  Date and Plans fo r  th e  Eb.tu.re P ro jec t

Section 1, In tro d u c tio n

Section  2, Sunnary o f Reporting Period (Jan. Dec. 1981)

Section 3, Technical Progrcxsae
o - System atic re p a ir ,  maintenance and c a lib ra t io n  

progranne fo r  e lec tro n ic  instrum ents 

b— S u itab le  O rganisation 
c -  S u itab le  Buildings 
d- P o licy  decisions 
e -  System atic work 
f -  S ta f f  Training.

Section 4, Conclusions and reconnendations

Section  5, Workplan fo r  th e  im e d ia te  fu tu re .
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1. ICTRODPCTION

The C en tral Instrum ent Repair Workshop (CIRW) p ro jec t 
has an implem entation h is to ry  fron  1 Ju ly  1980. The 11 3t 
s ix  months p e rio d  was rep o rted  on in  Report #  1, while th is  
Report #  2 con tains a  fa c tu a l account o f  th e  fu r th e r  progress 
o f p ro jec t inp lenenta.tion  and an id e n t i f ic a t io n  and analysis  
o f  major problems and achievements. At th e  same t in e  i t  ac ts  

out a  workplan fo r th e  in c ed ia te  fu tu re .

This rep o rt i s  prepared as a background paper fo r  th e  
p r o je c t 's  t r i p a r t i t e  review which i s  te n ta t iv e ly  scheduled 
to  take  p lace in  December or January, according to  convenience 

o f th e  p a r t ic ip a t in g  p a r t ie s .
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2. Summary o f Report #  2, covering th e  Reporting Period 
_____________ January  -  Decembe r  1962^_______________

This rep o rt deals with th e  progress o f p ro jec t implementation 
and w ith th e  id e n t i f ic a t io n  and an a ly s is  o f major problems 
and achievements during th e  rep o rtin g  period .

Overal l  Staxus o f P ro jec t ; -  The nuclous o f th e  C entral 
Instrument Repair Workshop (CIRW) i s  now w ell e s ta b lish e d.

Ma jo r  Problems: The now premises o f  th e  workshop are not yet
completed. There are  d i f f ic u l t ie s  in  d ire c t contacts with 
instrum ent-m anufacturers , and a lack  o f  se rv ice  manuals for  
instrum ents to  be rep a ired .

P ro jec t /a c t iv i t ie s : Good progress i s  rep o rted  on organized
repair-m ethods. The Technical Manual 1 ("A guide to  instrum ent 
components”) i s  ready, and under p rep ara tio n  i s  the  Technical 
Manual 2 (instrum ent u n i ts ;  instrum ents” ). There have been 
rep a ired  11 instrum ents completely; and 7 more instrum ents are 
under re p a ir .

Uork Programme fo r th e  Immediate Future;

To carry  on th e  organizing work and instrum ent re p a irs ;  to  
pursue the  tra in in g  and consultancy; to  e lab o ra te  an informa
t io n  feed-back system about re p a irs , to  improve the  r e l i a b i l i t y  
o f th e  work.

l l ll
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3. Technic a l  Program e *

o b jec tive  development o f th e  workshop. The deadline fo r  th e  
f i r s t  phase wil* .e , very l ik e ly , th e  middle of 1982, a t  which 
tim e th e  workshop w ill not be fu l ly  estab lished} fu r th e r phase 
w ill  be requirecL.

Immediate O bjectives:— to  produce:
A. A system atic  re p a ir , maintenance and c a lib ra tio n  programme fo r  

e lec tro n ic  instrum ents;
Б. s u ita b le  o rgan ization ;
C. su ita b le  b u ild in g s;
D. po licy  decisions;
E. system atic  work;
F. s t a f f  tra in in g .

In  th e  Report #  1 were l i s t e d  th e  same im o d ia te  o b jec tiv es . The 
t r i p a r i t i t i e  review vrill check whether they  ere obtained o r not. 
Drawing on in p lornenta tio n  experience, th e  review w ill made an 
assessment o f the  immediate o b jec tives of th e  p ro je c t, too , and 
whether they  remain fe a s ib le  and v a lid .

i I
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Sy s te mati c  Repair, maintenance end c a l ib r a t i on pT0.7rr.nnfe for  
e lec tro n ic  instrum ents.

As described in  Report #  l , t h e  p ro jec t i s  undertaking an 
u p -to -d a te  inventory  of e lec tro n ic  equipment in  the  Sudan, as th e  
b a sic  fo r  th e  system atic maintenance and c a lib ra tio n  work. The 
Guide- Book fox- E lec tron ic  Instrum ents and Measuring equipment in  
Sudan (e labora ted  w ith in  th e  framework of th e  CIRW:s te rn s  o f 
re fe ren ce ) has not yet cone ou t. Now i t  i s  c lea r  th a t  i t  w ill not 
contains enough parameters to  be exhaustive about th e  r e a l  condition  
o f each instrum ent. In any case, i t  must be published as soon as 
p o ssib le , because o f the  very im portant b asic  inform ation contained in  
i t .  This f i r s t  ed itio n  must be followed by o ther ed itio n  in  fu tu re  
supplemented by new date.

S t i l l  re ta in e d  i s  th e  method of fa c t -finding v i s i t s  as adopted 
in  th e  beginning. During such a v i s i t  i t  i s  easy to  make s u ita b le  
checking and gathering  o f e s s e n tia l  inform ation about e lec tro n ic  
instrum ents out o f work, and to  have adequate notes to  prepare the  
Inventory. (The Survey of E lec tro n ic  Instrum ents (See Annex i )  
w ill  be very u se fu l fo r those n o te s) .

This work, e sp ec ia lly  th e  evaluation  o f th e  data, demands a 
w ill  prepared in s tru m en t-rep a ir engineer. The methods and techniques 
o f s e le c tin g  th e  proper instrum ent fo r  a c o rre c tly  scheduled re p a ir , 
maintenance and c a lib ra t io n  programme are  described in  th e  Technical. 
Manual 1 (CIRW) from page 12 -  17 -

Without doubt, s a fe ty  ( in  a l l  re sp e c ts )  has p r io r i ty  among 
them, Byt al3o very im portant are  th e  economic aspects, the  
complexity of requ ired  re p a ir s ;  t in e  needed fo r re p a irs ;  req u ired  sp ec ia l 
spare p a r ts ;  th e  rep a irin g  f a c i l i t i e s  o f CIRU.
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B. Suita b le  Qrgani z a t io n ;-

At th e  beginning, i t  eecned th a t  a mixed-matrix o rgan ization  
schene was su ita b le  fo r  th e  CIRW, This working o rgan ization  chart 
i s  seen in  Report #  1 pa.ge 4. But in  p rac tice , th e  p ro jec t has 
developed a nore f le x ib le  work-organiza.tion schene. According to  
i t ,  the  Hoad of the  CIRW has d ire c t contact viith each neriber o f 
the  group, th e  uf u a l o rgan iza tion  o f sn a il  teams. But th e  basi c 
p r in c ip le  o f th e  mixed-matrix schene (ea.ch person to  a lte rn a te  
between d iffe re n t ro le s ,  and each person assuned to  cover nore than  

one w ork-role) has renrJLncd unnodified  as a ta rg e t .

Regarding th e  jo b -d esc rip tio n s  fo r  n a tio n a l s t a f f  nenbers, i t  
i s  very im portant to  hare b asic  th e o re tic a l  knowledge in  th e  
e le c tro n ic /e le c t r ic  f ie ld ,  and some knowledge o f technology.

Only th e  sim plest instrum ents a re  purely e lec tro n ic , or 
mechanical, e tc . . . .  The nore so p h is tica ted  equipment o ften  
con trin s nixed u n i ts .  (E .g. th e  l ig h t receives o f spectrophoto
meter need su f f ic ie n t theoreticc.1  and p ra c tic a l  knowledge in  
d iffe re n t sp e c ia liz a tio n  from th e  r r e p a i r e r , ) But the  b a s ic  t r a i t  

fo r a su ccessfu l re p a ir  nan i s : -
a high le v el  o f m otivation and i n t e re s t in  th e re p a ir !n g-work

I t  i s  advisable to  m editate whether today linkage between CIRVJ 
and th e  In d u s tr ia l  Research and Consultancy I n s t i tu te  (lUOl) i s  the  
b e s t, from point o f view of in cen tiv es , of m otivation, and of 
in te r e s t  in  the  re p a ir in g  work fo r CIRW-menbers.

At th e  beginning of th is  p ro jec t the concept th a t CIRW might 
rece iv e  a hand from o ther departments of the  IRCI, worked w ell.
But now, e sp ec ia lly  s in ce  'ho adm in istra tion  u n it of th e  IRCI has 
moved away from the  Workshop, th e  CIRW needs i t s  own adm in is tra tiv e  
sec tio n . The lack o f i t s  own adm in istra tive  f a c i l i t i e s  (e .g . CIRW 
has no typew riters or ty p i s t )  d e f in i te ly  prevents th e  system atic 
in te g ra te d  development o f th e  Workshop.
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Organized rep e l ring- ofjj\u*s considerable v a r ie ty  to  th e  re p a ire r , 
'•depending on" th e  co n d itions. This i s  re fe rre d  to  in  d e ta i l  in  
Technical lianual #  1. One th in g  i s  common in  a l l  methods? to  keep 
c o rre c tly  r. lab o ra to ry  BoteBook. I t  i s  not enough to  ju s t  w rite  
down d a ta -in fo rn a tio n  has to  follow  some form th a t w ill  enable 
anyone reading th a t  inform ation to  understand ju s t  what i t  means.
A w ell-kept, dated, and signed notebook i s  a document o f  proof 
(which in c id e n ta lly  i s  adm issible befo re  a court o f law). The 
p ro jec t has produced some r e s u l ts  in  th i s  d ire c tio n  but not enough 
fo r  a w ell organized CIRVi.
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C. S u itab le  B uildings ?-

One o f th e  major problems i s  th a t th e  new premises o f th e  
Workshop a t Sharibat a re  not completed y e t. The CIRW i s  s t iT l  
lo ca ted  in  an o ld  b u ild in g , where th e  working conditions a re  o ften  
d i f f i c u l t .  (E .g. when i t  i s  ra in in g , in s id e  th e  workshop drips 
th e  r a in  through th e  c e il in g . During the  rep o rted  period  th re e  
t in e s  i t  was necessary to  d ra in  water out o f -very previous t e s t  
instrum ents, dry and m aintain them).

At th e  beginning o f th e  p ro jec t a proposal fo r  a proper earth in g  
was declined  because o f th e  forthcoming moving in to  th e  new b u ild in g . 
Eventually, a p ro v is io n a l earth ing  was made but i t  i s  not r e l ia b le  
enough fo r th e  wurk being c a rrie d  out. For th e  sane reason  a  mean 
sw itch fo r  th e  whole •!<•' 'hop was not in s ta l le d .  The r e a l  remedy 
fo r those  (and fo r o ther such problems) i s  o f  course to  move in to  
th e  new b u ild in g . In  th i s  case rfche req u ired  "quiet-room ”, o f f ic e -  
rooms and s to re s  w ill  a lso  be av ailab le  fo r th e  p ro je c t.

D. Policy-Deci sions t
As o r ig in a lly  conceived, the  p ro ject has th re e  phases, and the  

achievements during th e  rep o rtin g  period a re  p a rts  o f th e  f i r s t  phase 
( i . e .  th e  establishm ent o f  an e lec tro n ic  instrum ent d iv is io n ) .
I t  nay be th a t th e o re t ic a l ly  the  p ro jec t i s  in  th e  f i r s t  phase, but 
p ra c t ic a l ly  i t  i s  re p a ir in g  mechanical instrum ents such as p rec isio n  

balances, e tc , which t r u ly  belong to  the  second phase.

I t  would be very u sefu l a t th is  point to  re v ise  th e  o v e ra ll 
o b jec tiv e  o f th e  e n tire  p ro je c t, a l te r in g  th e  dominations. (E.g. 
a t the  Synposion o f th e  Modern Science-Based S ta te , in  Khartoum, 
organs zed by th e  N ational Council fo r Research, was used th e  
expression: Maintenance o f mechanical and e le c t r i c a l  machines and 
appliances and fine-measurement equipment).
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At th e  sene t in e  i t  i s  recorjacndecl to  check th e  effec tiveness 
o f a la rg e  c e n tra l re p a ir  workshop, coopering i t  to  th e  e ffe c t iv e 

ness o f  various s n a lle r  ones.

i s  th e  p resen t b u ild in g  has no se c u rity  locks, th e  p ro jec t has 
postponed th e  o rdering  o f c e r ta in  s tandard  spare  p a rts  and in s tru -  
nent accesso ries  u n t i l  th e  nove in to  th e  new p ren ises .

The o rdering  o f new types o f  te s t in g  instrum ents depend 
decisions about th e  fu tu re  development o f th e  CTUVi.

l l
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E. System atic  Work : -

The CIRW i s  now prepared to  provide maintenance serv ices  to  
in d u stry  and in d u s tr ia l  research  in s t i tu te s ,  un i\re r s i t i c s  and 
th e  p riv a te  sec to r.

Any work request must be presen ted  o r confirmed in  w ritin g .
(/in. o rd inary  l e t t e r  i s  adequate fo r  making an o rder fo r  work).

A fter the  work—or dering, a  r  amber o f the  CJRW-staff checks 
th e  equipment, f i l l i n g  out th e  Survey o f E lec tro n ic  Instrum ents. 
A fter d iscussions w ith the  Head o f CIRW, th e  order w ill  be 
accepted (or not accepted).

On severa l occasions, the  customer re fu sed  to  pay fo r the  
cost o f re p a irs  when invoiced. Accordingly, th e  customer i s  now 
warned in  -advance th a t payment i s  a condition  of acceptance 
fo r re p a ir .  Work begins only a f te r  agreement on th ese  conditions 
or payment i s  reached.

The step s  o f tech n ica l procedures o f re p a ir  one can be found 
in  th e  above mentioned Technical Manual #  1,

The e ffec tiv en ess  o f the  CIRW can be judged by i t s  contacts 
w ith th e  c l ie n ts .  Without exaggerating one can t e l l  th a t most o f 
th e  c lie n ts  appeal to  CIRW rep eated ly  w ith th e i r  re p a ir  problems.

The statem ent o f th e  instrum ents rep a ired  or under re p a ir , 
and th e  consultancy assignments fo r  th e  rep o rtin g  period  can be 
seen in  Annex I I .

I t  has occurred th a t the  c l ie n t  has needed tr a in in g  fo r h is  
opera to rs . As an important stage  o f th e  preventive maintenance, 
th e  p ro jec t has c a rr ie d  th is  out as a consultancy or short course.

¿"fter f i r s t  inspections th e  CIRW re je c te d  3 orders because the  
re p a ir  would not have been economical fo r  th e  owners, (/no ther



reasons when the  equipment i s  tco  old, i t  i s  im possible to  get 
sp ec ia l spare p a rts  from th e  m anufacturer).

Two o f th e  und er-rep a ir equipment need sp ec ia l spare p a r ts .
The p ro jec t has ordered then  from th e  manufacturer (H ottlor 
p roc ision  b a lances: sp ec ia l d iscs and b o llc h c in s) ,

f in ish in g  a re p a ir , th e  repai r e r  f i l l s  cut the  P inal Report 
on Completion o f Repair (See Annex I H ) .  In  th is  re p o rt, the  
most im portant paragraph i s  the  Recommendations. The environment, 
the  operation , th e  fu tu re  n ecess ity  of spore p a r ts , and th e  next 
checking-tine o f th e  rep a ired  equipment ore th e  main sec tio n s  to  
be completed.

F in a lly , an inform ation-feedback system w ill complete the  
procedure o f system atic re p a ir in g  work. There was some discussion 
on th e  p ro jec t about which i s  th e  best method c f  gaining inform ation 
feedba.ck on th e  re p a ir s .  Is  i t  enough to  send a form to  f i l l  out to  
the  owner o f the  instrum ent, or i s  i t  b e t te r  to  go th e re  and made 
an in sp ec tio n . We agreed th a t  th e  b e st method i3 , in  the  P inal 
Report to  be w ritten  "next checking-tim e" to  give an opportunity  fo r 
th e  re p a ire r  to  f i l l  out a ( la te r  to  be developed) from. In such 
a way the  p ro jec t w ill have comprehensive inform ation about the  
r e l i a b i l i t y  o f th e  re p a ir in g  work, to  make th e  necessary co rrec tio n s  
to  systems and procedures.
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F. S ta ff-T ra in ing ;

In  a re p a ir  v;orkshop th e  t ra in in g  i s  an in te g ra l p a rt o f the  
work-process. Not only th e  innumerable typos o f u p -to -d a te  
components need a  m ateria l knowledge, but ix-e equipment re p a ir  
i t s e l f  needs a thorough study,

The basic  knowledge, eveiybody may o b ta in  on reg u la r courses, 
and from books end period! r l s .  But th e  sp e c ia lty  o f re p a ir in g  
technology one has to  acquire h i s e i f .  The th e o re tic a l p a rt by 
reading , the  p ra c tic a l p art by experimenting (and reading  the  
very few Technical Manuals av a ilab le  on th is  m atter).

A workshop management, which i s  not only competent and experienced, 
but i s  a lso  fa m ilia r  w ith and a c tiv e ly  in te re s te d  in  th e  p ro je c t, 
has to  prepare a  tra in in g -p lan  (See Annex IV) fo r  each member o f 
th e  group. Such a  t r a d i n g  plan i s  a form which contains informa
t io n  about th e  education le v e l and post-g raduate  courses o f th e  
member, h is  in s tru c te r  s nano, and th e  to p ic s  of s e lf -s tu d y .
(The in s tru c te r  should be a s p e c ia l is t  in  th e  to p ic s  o f s e l f  
s tudy).

The in s tru c te r  must be a  q u a lif ie d  person, h is  ta sk  w ill  be 
to  propose the  su b jec t-m atte r fo r  s e lf -s tu d y , and monthly to  
consult with th e  tra in e d  about i t .  (One person coaid be an 
in s tru c to r  for more than one person, and a t the  same time one 
could be tra in e e  and in s tru c to r ,  t o o . )
The followings a re  th e  main means of s e lf - t r a in in g } -
-  have a good handbook
-  to ad  perio d ica ls  re g u la rly
-  take advantages o f l ib r a r ie s
-  take advantages o f u sing  a  lab o ra to ry  Notebook.
But in  the  ac tu a l tra in in g  th e re  i s  no s u b s t i tu te  fo r personal 
contact with th e  in s tru c to r .
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A fu r th e r  e s s e n tia l fa c to r i s  th e  development end maintenance 
o f good working' re la tio n sh ip  and cooperation with the  co lleagues. 
.And, l a s t  hut not I oast, i s  to  he aware o f CIRW’s ro le .

P ra c tic a l  overseas tra in in g (o n -th e -jo b ) i s  possib le , but i t  
i s  economically ju s t i f i e d  only in  sp ec ia l cases when th e  person 
has already  been w ell prepared fo r i t .

l l 
l l

l l l
l l l
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4. Conclusions and Recommendations

The nucleus o f  th e  C en tral Instrument Repair Workshop i s  nov 

w ell e s tab lish ed .
The management i s  fa m ilia r  w ith and a c tiv e ly  in te re s te d  in  the  

p ro je c t.
The n a tio n a l- s ta f f ,  e sp e c ia lly  th e o re t ic a l ly  th e o re t ic a l ly , in  

w ell prepared. (The everyday-repair w ill  he done as a ro u tin e  
work). They are  ab le  to  p a r t ic ip a te  in  th e  fu tu re  development 

o f  th e  CIRW.
But they  can not produce a t th e i r  maximum in  the  present 

workshop b u ild in g .
I t  i s  recommended:
That th e  managment study th e  e a r l ie r  p o s s ib i l i ty  o f moving 

in to  th e  new bu ild in g .

5“  Workplan fo r th e  Immec-late R itu re :-

A. To carry  on th e  organizing and instrum ent
re p a irs

B. To pursue th e  tr a in in g  and consultancy
C. To f in is h  th e  Technical Manual #  2

dead line: continuous 
deadli ne : cor.t i  nuous

about instrum ent
D. To prepare a  proposal about th e  fu tu re

deadline:M arch 1982

o f  CIRW. dead line:A pril 1982

E. To e lab o ra te  an inform ation feedback 
system about re p a irs . deadline«A pril 1982

F. To prepare th e  p ro je c t- f in a l  rep o rt 
d ra f t . deadline+May 1982
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.  n m x  1

Page 1

SURVEY OF ELECTRONIC INSTRUMENTS

Date: ....................................
Lone L y ..................... ..

N/I1E OP THE OWNER:

FLLCfi:

BZX05 OP THE EQUIPMENT:

PRICE: DATE OP I1JST/LL/TICN:

, MANUFACTURER:

TYPE
0

JIAIIU/JL:

THE IMPORTANCE OP THE EQUIPMENT TO THE OWNER:

SPECIFICATIONS:

INPUTS:

OUTPUT:

POWER:
«

BIPORTER:

1



P r e s e n t  C o n d it io n :

(1) BROKEN PARTS:

(2) RUST:

(3) MISSED COMPOiEHTS:

(4) TRANSISTORISED OR VACUUM TUBES:

(5 ) HON LONG IS IT OUT OP WORK:

(6) WHAT IS THE FAULT ACCORDING TO OFEILuTGR
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¿ I K

3

QUESTIOI'iS TO OPERATOR:

1-  WORKING HOURS PER DAY:

2- ENVIRONMENT OF WORK PRCBLETB:

3- IS THERE ANY REGULAR MAimiOJCE:

4- NO. OF OPERATORS AND THEIR QUALIFICATIONS:

5 -  WAS IT REPAIRED BEFORE:

6-  THE LAST TIME IT WAS REPAIRED AND THE POSSIBILITY OF 
TALKING WITH THE REPAIRMAN:
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annex LI

l i s t  o f  InatrUHOrt r* • •

(rop - rep a ired ; under rep . = under re p a ir )

1. Suction punp (S o il) re je c te d

2. Suction punp (Poly) rep

3. Polarograph (univ) under rep

4. Recorder (univ) under rep

5. E lectron  Microscope (krc) re je c te d

6. L iquid Nitrogen equipment ;(hhc) re je c te d

7. Timer (P,K. ) rep

8. In te g ra to r (Tex) consultancy

9. Balance K/T (S o il) rep

10. Balance P162 (Poly) rep

11. Chrono-Scin (iRCl) rep

12. Balance H6T (Poly) under Rep

13. Balance H6T (S o il) under rep

14. Test O sc illa to r (IRCl) under rep

15. Marconi Waveforms Gen, (IRCl) rep

16. Balance E^O (S o il) rep

17. Timer (Tab) rep

l8 .  Spectropho+ (Uni v) rep

19. Rotok Hi; Ad. (iRCl) rep

20, E lec tron ic  balance (min) rep

21. Atomic Absorption Spect. (IRCl) under rep

22, Thernocomple thermometer (F.W.) under rep

S o il = S oil Conserv. D ept,; P.K. = Foundry o f  Khartoum.

Tab *= Tabaldy P a c t,; Tex. = Sudan T ex tile Pact.

Poly = Polytechnic o f Khartoum; Kin. = M inistry  of Mining;

Univ = U niversity  of Khartoum; P.W. = Foundry of Wad Medani

HIIC « N ational Health Centre;
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;uT?EX_XIl 

Pr^e 1

f in ;l  report on cokplption  of repbie

Done by : Job fro.

Name o f  t iie  equipment:

Date in :  Date out:

F ir s t  Inspection :

D isconnections:

Broken/missed components:

Excess heated a reas:

Tested re s u lts  a^fter 1 s t. in sp ec tio n :

Condition: 

pLeconnendat i  ons

4



13 -

Fault tracing:

Page 2

Final Test: Working /  Hot vrorking:

Results

Spcxe prxts used/needcd:

Reconnenclations for  the Owner:

Dated: Signature:

Next chocking t in e :
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p i

Train ing Pirn ;

(nane)
( U t le )

In stia ictor 's  nano and t i t l e

liae tr a in e e 's  jo ts  l )  to  have a good knowledge about
g ig i t a l  voltm eter

2) how to  evaluate the measuring

error in  temperature measurement

J u s t if ic a t io n s  o f  meetings with the in stru cto r:

I ,
VIII,

1982

1983

I I , I I I ,
IX, X,

IV,
XI,

V,
XII,

VI, V ili

Special remarks:

Khrrtoun, 8 December, 1981 Signature,

l l l ll
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iJ'flEX V — e

Project o f  the Government o f  the  

DEMOCRATIC REPUDLIC CE THE fRTDDlT

SUD/73/045 -  Central Instrument 
Repair  Workshop (Phase One)

Report o f  the T rip artite  Review o f  

19 December 1981_________

Present

Dr. Fnroulc El Tayeb (Chairman)

Dr. Mohamed Osman Abdalla

Dr. Oner Rufaie

Mr. Garth ap Rees
Mr. Sandor Deri

lir. Peter Quennell

D irector, IRCI.

Keo.d of CIRVi.

Rational Council for Research 

UHDP Resident R epresentative  

UMIDO Expert 
UXDP in s is ta n t  Resident 

Repres ent at iv e .
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Intro enac t io n

This V.T.S the f i r s t  t r ip a r t i t e  Review s in ce  the ür~DO Expert 

arrived  in  mid-1980. The project Document was, in  fa c t , signed in  

1975» hut implementation had to  he delayed fe r  severa l years as a 

r e su lt  o f  f in a n c ia l con stra in ts  upon tMDP. In 1976, a UNIDO consultant 

compiled a l i s t  o f  e lec tro n ic  t e s t  and repair equipment, which was 

ordered in  1979 '-nd (except for a v eh ic le ) delivered  and stored  at the 

IRCI pending the a rr iva l of the Expert in  I 98O,

Background documents fo r  th e review included th e Project Document, 

and the two reports (cop ies atta.ched) prepared by the Expert in  1Q81.

Summary o f  D iscu ssion

Dr. Farouk began by welcoming p a rtic ip an ts, and providing a resume 

o f  the iRCI's h is to ry  and terms o f  referen ce. The IRCI was created in  

I 965, when th e Government, UNIDO and UNDP signed  a pirn o f  action  for a 

tech n ica l a ss is ta n ce  project to  develop the IHOI's managerial and 

tech n ica l c a p a b ility . Phase One la s te d  from 1965 ho 1969» Fha.se Two 

from 1969 to  1973. UÏÏIDO provided various experts to hea.d the  

Departments, and equipment for  the t e s t in g  lab ora to r ies , workshops 

and p ilo t  p la n ts . The UNDP budgets to ta lle d  £380,000 for  Phase One, 

and £529»000 for Phase Two.

The 11201's in s t itu t io n a l ob jectiv es  are to  undertake research for  

industry for (a) new in d u str ia l p ro jects: economic and tech n ica l 

evaluations, includ ing stu d ies  o f  markets, lo c a l raw m aterials, 

production tech n o log ies , capacity  and type o f  manufacturing processes, 

nc-chinery required, investm ents required c o s ts , and p r o fits  an ticipated; 

(b) e x is t in g  in d u str ia l p ro jects: trou b le-sh ootin g , controls for  

production, f in a n c ia l system s, and upgrading o f  p lan t. Also, la b -  

orc.tories fo r  q u a lity  control have been se t  up, and a stendards- 

sp e c if ic a t io n s  department. D ifferen t m aterials are te s te d  -
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f o o d s ,  l e a t h e r ,  t e x t i l e s ,  e t c ;  an d  r e s e a r c h  i n t o  new m a t e r i a l s ,  

s u c h  a s  B a l a n i t e s  ( a  f r u i t  b e in g  a n a ly s e d  u n d e r  a  UliiDO s u b - c o n t r a c t )  

i s  u n d e r ta k e n .

The IR C I s t i l l  has accom m od ation  p r o b le m s . The C liiU  o c c u p ie s  

t h e  b e s t  o f  f i v e  Governm ent h o u s e s  now b e i n g  u s e d  b y  IR C I. To s p e e d  

c o m p le t io n  o f  t h e  new IR C I H e a d q u a rte rs  L a b o r a t o r ie s  a t  S h an b at 

(K hartoum  N o r th ) ,  an e n e r g e t i c  y c u n g  e n g in e e r  h a s  b e e n  a p p o in te d ,  

an d  a  f u r t h e r  £1 .2 5  m i l l i o n  a l l o t t e d ,  P a r t - o c c u p a n c y  v i i l l  t a k e  p la c e  

i n  M arch o r  A p r i l  19 8 2 . The IR C I i s  c o v e r e d  b y  a  new A c t ; an d  a  B o a rd  

o f  D i r e c t o r s  w i l l  b e  a p p o in t e d  r e p o r t i n g  d i r e c t l y  t o  t h e  M in is t e r  

o f  I n d u s t r y .

When t h e  CIRW p r o je c t  was d e v e lo p e d , i n  1975  i t  w as a g r e e d  t h a t  

t h e  N a t io n a l  C o u n c i l  f o r  R e s e a r c h  (ICR) w o u ld  p a y  t h e  s t a f f  s a l  c r i e s ,  

an d  t h e  IR C I w o u ld  p r o v id e  t h e  a c c o n n o d a t io n  an d  t h e  a d m in is t r a t i o n ;  

t h e  iC R  an d  IR C I w ould  s h a r e  t h e  c o s t s  o f  m a t e r i a l s .  The p r o j e c t  

b e g a n  w e l l  (when i t  f i n a l l y  b e g a n )  w it h  t h e  E x p e r t ’ s  a r r i v a l ,  s e v e r a l  

f e l l o w s h i p s ,  t h e  c o m m iss io n in g  o f  t h e  e q u ip m e n t, and t h e  i n i t i a t i o n  

o f  t h e  t e c h n i c a l  programme o f  e l e c t r o n i c  r e p a i r  an d  c a l i b r a t i o n .

The CIRW i s  p r o v in g  t o  b e  h i g h l y  u s e f h l  t o  t h e  IR C I, t h e  U n i v e r s i t y ,  

M i n i s t r y  o f  H e a lth ,  M in is t r y  o f  A g r i c u l t u r e ,  G e o lo g i c a l  S u r v e y , 

an d  t h e  p r i v a t e  s e c t o r .  N om in al f e e s  p lu s  c o s t  o f  p a r t s  a r e  c h a r g e d  

f o r  r e p a i r s .  A M anual o f  In s tr u m e n ts  h a s  b e e n  p r e p a r e d , b u t  n o t as  

y e t  p u b l is h e d  -  T h is  i s  t h e  I C R 's  r e s p o n s i b i l i t y .  P h a s e  One o f  t h e  

p r o j e c t  c o v e r s  e l e c t r o n i c  in s t r u m e n t s ;  P h ase  Two i s  t o  c o v e r  m e c h a n ic a l,  

o p t i c a l ,  and b io - m e c h a n ic a l  in s t r u m e n t s ,  an d  a. l i b r a r y ;  P h ase  T h re e  

i s  t o  e x te n d  c a p a c i t y  i n t o  m o b ile  r e p a ir - w o r k s h o p s  an d  t h e  t r a i n i n g  

o f  in s tr u m e n t  o p e r a t o r s  and t e c h n i c i a n s .  Main d i f f i c u l t i e s  in c lu d e  

a  l a c k  o f  s p a r e  p a r t s ,  and t h e  d e la y s  i n  t h e  ICR c o n t r i b u t i o n s  t o  t h e  

CIRVJ's r e c u r r e n t  c o s t s .
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Кг. Rocs enquired r.’ccut the CIEW s dual r o le , in  serving' the 

M inistry o f  Industry and the liCK. Dr. Farcuk in d ica ted  that no 

d if f ic u l t ie s  have ar isen , that a l l  the IRCI's work i s  Ъу contract, 

and that they are kept informed. The IRCI w il l  be requesting а 

UNIDO ra ssio n  to evaluate the С1Ш p ro jec t's  progress to  date and i t s  

p o ssib le  future development. The IRCI v a i l  a lso  request replacement 

by UNDP o f  the *¡20,000 not committed for equipment in  l? 8 l .  From the  

IICP, £17>,000 i s  awaited fo r  s a la r ie s .  More s t a f f  w ill  be required as 

th e CIRU expands in  the fu ture.

Mr. Ap Rees f e l t  that th is  Review's main concern should be: 

where does the project go to  from i t s  present good p osition ?  The 

f i r s t  major advance should o f  course be th e new bu ild ing , which the 

IRCI can nov; push for  completion o f  more stron gly , as the new M inister 

i s  personally  in te r e ste d . Then there v a i l  be a s o t t l in g - in -  period. 

With regard to  future tech n ica l a ss is ta n ce . UNDP has again come under 

severe f in a n c ia l co n stra in ts , the main reasons being a reduction in  

global con trib u tion s, and a p articu lar problem o f  overcommitment in  
the Sudan. He would l ik e  to  suggest ways o f  seeking a lter n a tiv e  future  

find ing, a.s i t  i s  required so immedia.tely. The p ro jec t's  present 

progress i s  good ju s t i f ic a t io n ,  as i s  the new b u ild ing , and the IRCI's 

and NCR's good support -  e sp e c ia lly  in  the Decade o f  the Modern 

S c ie n t i f ic  S tate proclaimed by HE the President. The p arties to  the  

project should remain p o s it iv e , and prepare a good proposal for  

prospecting for funding. Unless the M inistry o f  Industry has 

considerable p u ll in  the M inistry o f  Finance and Economic Planning 

(KEEP) and the Council o f M inisters, the 1982-86 UNDP Country 

Programme would not include provision  for Phases Two and Three.

He regretted  th a t, due to  pressure o f work, the MFEP was unable to  

attend a l l  scheduled tr ip a r t i t e  review s, th is  one included, but the  

M inistry o f Industry and the HCR are welcome to  d iscuss proposals 

for Phases Two and Throe.
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Kr. Deri enquired ¿bout UNESCO funding p o s s ib i l i t i e s  , as the  

project i s  in  th e area o f  sc ien ce . Mr. ap Roes rep lied  that UIGMCO 

has l i t t l e  Regular Programme funding, cer ta in ly  le s s  than UNIDO.

One p o s s ib i l ity  might be the Interim Fund for Science and Technology; 
another, UNIDOmulti^-bi arrangements fo r  further equipment and 

consultants. The fa c t that nev premises were forthcoming, the presence 

o f h igh ly-tra ined  counterparts, and an obvious end-point to  the  

p roject, would impress both UiEP and other p o ssib le  donors.

Dr. Fcrouk in d ica ted  that he would lik e  UNIDO's early  help in  

preparing a Phase Two/Throe Project Document; and th e replacement 

in  1983 o f the $20,COO required for  more equipment and study-tours. 
TJiese are the two urgent p r io r it ie s .  Kr. ap Rees endorsed the  

proposal for a UUIDO evaluation  m ission, preferably  a Headquarters 

m ission an costs would be much le s s  than for an outside consultancy.

He advised Dr. Farouk to  inform the M inistry o f  Finance and Economic 

Planning o f any action s the IRCI envisaged in  developing new proposals. 

He added that he was mest impressed at the value o f  the equipment 

already repaired by the CIRVI ( l i s t  attached), and at the q u a lity  o f 

IRCI p artic ip ation  in  the p ro ject. He endorsed Dr. Farouk’s warm 

appreciation o f th e  hard work put in  by the Expert, Mr, Deri, in  

the la s t  18 months. (Mr. Deri completes h is  assignment in  n id -3.982) .

Dr. Farouk ra ised  the f in a l  n atter  o f  study-tours for  national 

s t a f f  o f  estab lish ed  workshops in  s im ilar  countries (v iz ;A lg e r ia ), 

which Mr, ap Rees much fa.voured, and hoped to  see  organized in  1982.

Dr. Farouk thanked a l l  p artic ip an ts and c lo sed  the Review.
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LIST OP IMTRTV^HTS REPAIRED BY CTj:U

In s tr u m e n t r e p a i r e d C rg . S t a tu s V a l u e
U5 S

1 .  E l e c t r o n ,  r e g .  f u r n a c e ( 23x 25x lO ) in ir r a p . 1 , 2 0 0 , -

2 . S p e c tr o p h o to m e te r  ( S P  6 0 0 ) O H r e p . 8 0 0 .-

3 .  E le c t r o n ,  r e g .  f u r n a c e s ( 23x 25x 2 1 )2  pos ETN r o p . 3 , 6 0 0 . -

4 . V o l t a g e  s t a b i l i z e r  (3  p h a s e s ) L IE U r e p . 2 ,5 0 0 .-

5 .  L iq u id  S a i n t .  C o u n t e r ( c o n p u t s r  r e g ,  ) MG r e p . ( n ig h )

6 .  S p r a y  D o zer E R G r e p . 1 4 , 5 0 0 , -

7 .  S p e c tr o p h o to m e te r  (DU-2 ) UK r e p . 7 , 0 0 0 , -

8 .  F H -n e ie r  (P y e ) NHD r e p . l«

8S
l-

9 . S p e c tro p h o to m e te r  (DU-2 ) SC r e p . 7,0 0 0 .™

1 0 . AEG-cha_rger (3  p h a s e ) TP r e p . 3 5 , o e o r -

1 1 . B a la n c e  ( H  2 j) s c r e p . 6 0 0 , -

1 2 . V o l t a g e  s t a b i l i z e r  (3  p h a s e ) s c r j d

1 3 .A u to c lc .v e  ( r e g u l a t e d ) s c u / r e p . 2 ,0 0 0 .-

1 4 .  E le c t r o n ,  r e g .  f u r n a c e IRC r e p 8 0 0 .-

1 5 . E le c t r o n ,  r e g .  fd r n a o e SC r e p . 8 0 0 .-

l6 .I n c u b a „ to r  ( c o o le d ) s c u / r e p . 5 0 0 .-

17 .G a .s  ch ro m a to g ra p h HC r j d

1 8 . S p e c tr o p h o to m e te r  (DU-2 ) UK r o p 7 ,0 0 0 .-

1 9 , S u c t io n  pump s c r j d

2 0 .T im er ( p a r t  o f  a  fo u n d r y  m a ch in e ) PK r e p ( h ig h )

2 1 . jo la r o g iu p h UK u / r e p 1 , 2 0 0 , -

2 2 .R e c o rd e r UK u / r e p 3 0 0 . -

2 3 .S u c t io n  pump PK r e p 2 0 0 .-

2 4 r E lo c tr o n  m ic r o s c o p e HHC r j d —

2 5 .L iq u id  n i t r o g e n  e q u ip . I'lHC r j d

2 6 . l ia r  c o n i  W aveform s G en. IRC r e p 1 , 2 0 0 . -

27 . T e s t  O s c i l l a t o r IRC u / r e p 1 , 1 2 0 . -

2 8 .C h rom o-sca,n IRC r e p 2 5 ,0 0 0 .-
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LIST OF INSTRUMENTS REPAIRED BY CIRW (Cont'd)

Instrument rep a ired  Crg. S ta tus Value
uss

29. In te g ra to r (part o f t e x t i l e  machine) TEX con (high)
30. Timer (p a rt o f  press-m achine) TP rep (high)
31. E lec tron ic  balance(ME22+B125) KIN rep 5, 000. -
32. Rotek High Currsn ¿idap+er IRC rep 1. f 600r—
33. Balance (PIC2) HC rep 1 , 200. -
34* Spectrophotometer (DU-2) VR con 7 , 000. -
35. Stereo microscope VR rep 1 , 000. -
36. Balance (H6T) nc u /rep 300. -
37. Balance (H6T) SC u /re p 300. -
38, Balance (K7T) sc rep C

o
O 0

 
• 1

39* a tonic  /Jbsor. Spectrophctcn. IRC u /rep 8 ,0 0 0 .-
40. Thermocouple thermometer FU u /rep 8 0 .-
41. Recorder (fo r F rac tio n a l Analyser) VR rep l•

000
0

42. HLame Spectrcphoton. VR u /rep 1 ,800 .-
43. CF-4A Spectrcphoton. VR u /re p 2 ,0 0 0 .-
44* E lectron  microscope VR u /rep (high)
45. Gamma ra d ia tio n  dot. NHC u /rep (high)
46. Temperat’ ! c o n tro lle r  (part o f a TP rep

p ress, naoh.
142,600.-

Abbr evi a t i  ons :

rep e rep a ired TP 8 Tabaldy Fact.
u /rep ts under re p a ir IRCI = In d u s tr ia l  Res. Cons, Ii
r jd = re je c te d Hi = Polytechnic o f Khartoum
KIN ts M inistry o f Mining FK = Foundry o f Khartoum
OH = Ondurman H ospital TEX = Sudan T ex tile  Fa.ct.
IJHC ts National Health Centre VR es V eterinary  Res. Centre
FRC S Fbod Research Centre PH = Foundry o f Wad Kedani
UK cs U niversity  of Khartoum. con S5 consultancy
SC cs S o il Conserv. Dept.
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ANNEX V -  f

UNDP /  UNIDO

CENTRAL INSTRUMENT REPAIR WORKSHOP

SUD/73/O45
(Phase One)

12/ 4/1982

To: Hr. P.A. HARJU
Senior IndustricJ. Development ELeld Adviser

From: S. Deri

S ubject: Summery o f P ro jec t Implementation.

This rep o rt has been prepared as the  request of Mr. P. A. Harju, 
SIDFA. The purpose o f th e  rep o rt i s  to  summarize o f  p ro jec t 
implementation fo r th e  period  Ju ly  1980 -  March 1982, g iv ing  a 
b r ie f  account o f p ro jec t a c t iv i t ie s  and major problems. (This 
repo rt does not include the  fig u res  o f th e  p ro jec t Budget),
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1) The Pro ject Document was signed in  1975» I 11 1976 a UEIDO
Consultant compiled c.l l i s t  o f  req u ired  equipment and to o ls , 
■which was ordered in  1979 £nd d e liv e red  and s to red  a t th e  
IRCI pending th e  a r r iv a l  o f th e  expert in  I 98O, who a rriv ed  

in  n id  -  198*).

2) Tlie CIRW is  s t i l l  s i tu a te d  in  i t s  o r ig in a l p lace in  one o f R 
th e  Sections o f  the  o ld  b u ild in g  o f th e  Engineering Department 
o f  th e  IRCI.
The n a tio n a l s t a f f  has 3 engineers and 2 techn ic ians as 
aval la b le s .
The instrum ents aoid to o ls  proved gen era lly  u se fu l fo r  re p a ir .

3) l i t e r  th e  o p era tio n al p reparato ry  works the  p ro jec t was able 
to  begin th e  re p a ir  in  September I 98O, Paying fa .c ts-find ing  
v i s i t s  to  fa c to r ie s , la b o ra to rie s  and workshops i t  vias easy 
to  make s u ita b le  chocking and gathering  o f e s s e n tia l inforna.- 
t io n  about e lec tro n ic  instrum ents out o f work. 71 th e  begin
ning the  equipment to  be re p a ir  were chosen from dida.ctic 
aspec ts, but now th e  date o f  o rdering  determines th e  sequence 
o f re p a ir  (except th e  case: o f  emergency).

4) The tra in in g  i s  an in te g ra l  p a rt o f th e  work-process in  CIRW. 
The n a tio n a l s t a f f  has th e  b a sic  knowledge of e lec tro n ic  
instrum ents, but th e  s p e c ia l i ty  o f re p a ir in g  technology has 
to  be acquired  on -the-job . How to  use measuring instrum ents, 
how to  f in d  fa u l ts ,  and such questions are  discussed in  
connection of th e  everyday work, many tim es sp ec ia l themes are 
tre a te d . These, completed some o ther themes, are  included in  
TECHHIC4L IDuTUlL VOL. 1 and VOL. 2 securing  in  such a way the  
sp ec ia l knowledge fo r o thers who a re  not able to  p a r tic ip a te  
in  the  present work of CIRW.
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5) The documents r e la t in g  to  maintenance m e very in p o r ta r t  lo th  
te ch n ica l end o f f ic ia l  reasons, Any work-requasi mist "be 
presen ted  (or confirmed) in  w ritin g . A fter the  approval o f 
adm in is tra tio n  a  member o f th e  CIRW-staff checks th e  equipment, 
f i l l i n g  out a "SURVEY OP ELECTRONIC INSTRUMENT". lie in  common 
w ith th e  Head of CIRW decide whether th e  order w ill  be accepted 
or re je c te d , (The payment i s  a lso  a condition  o f acceptance, 
so works begin only a f te r  agreement on i t ) .  F in ish ing  the  
te ch n ica l procedure o f re p a ir , th e  re p a ire r  f i l l s  out a "FINAL 
REPORT on COMPLETION OP REPAIR". At th e  sane time he sends
a short "REPORT" to  tho adm in istra tion  sec tio n  remarking the  
re p a ir -c o s t which contains a nominal fee  plus cost o f p a rts  
employed, from where th e  "INVOICE" w ill  bo sent to  one who 
ordered. An "INFORMATION FEEDBACK" questionnaire  i s  under 
prepare now. I t  w ill  help to  improve th e  r e l i a b i l i t y  o f  CIRW’s 
work.

6) According th e  nature  o f maintenance, CIRW gives short courses 
to  operators of so p h is tica ted  equipment, consu lts with th e  
owner o f equipment about preventive maintenance, s tu d ies  (and 
co rrec ts  i f  necessary) the  measuring methods, e tc . The 
ce.libration-proceduros ene a lso  to  be mentioned among these  
s c ie n t i f ic  se rv ices .
The CIRW has got some experiences regard ing  to  e lec tro n ic  
equipment purchase, tra n sp o rt, s to rag e  and in s ta l la t io n ,  being 
a l l  th ese  im portant p a rts  o f maintenance,

7) U n til now CIRW hen got 58 orders o f which 36 rep a ired , 12 are 
under re p a ir , 5 vrore re je c te d  and in  5 canes consultancy or 
short course was held . At a rough guess th e  value of the.se 
handled equipment i s  minimum USJJ180.000, -  without counting the  
extremely high values o f la rg e  machines and devices.



8 ) ïfc .jo r  p r o v ie n s  w h ich  v/ere s e r i o u s l y  im p e d in g  p r o je c t  im p le m e n ta t io n  

r.) The new p r e r i x o s  c f  t h e  CIRU a r e  n o t y e t  c o m p le te d ; ( i t  was

m e n tio n e d  i n  e a c h  R e p o rt an d  d i s c u s s i o n s ,  l a s t  a t  t h e  T r i p a x -  

t i t e  R ev iew )»

b )  d i f f i c u l t i e s  i n  a c q u i r i : i g  s p e c i a l  s p a r e  p a r t s ;  ( i t  w as t r i e d  

t o  o verco m e "by d i r e c t  c o n t a c t  w it h  e c p iip n e n t-m a rra fu c tu re rs  

an d  t h e i r  l o c a l  r e p r e s e n t a t i v e s ) ;

c )  L a c k  o f  S e r v i c e  M an u als and C a t a lo g u e s ,  ( d e t t e  as i n  c a s e  b .  ) 

l a s t  b y  h e lp  o f  UNIDO H Q .)

P e r t u r b in g  f a c t o r s  o f  P r o j e c t  Im p le m e n ta tio n :

— f r e q u e n t  pow er c u t s ,

— d i f f i c u l t i e s  i n  p u b l i c  t r a n s p o r t a t i o n ,

— l a c k  o f  p ic k - u p  c a r  f o r  t h e  CIRW,

— l a r g e  g e o g r a p h ic a l  d i s t a n c e  b e tw e e n  t h e  CIRU and t h e  

a d m in is t r a t i o n  s e c t i o n .

9 )  T a sk s  f o r  t h e  n e a r  R i t u r o :

a )  t o  e l a b o r a t e  t h e  ’’ I xTPORîLjTION  PEEDhACK1' q u e s t io n n a ir e

b )  t o  p r e p a r e  a  p r o p o s a l  a b o u t t h e  f u t u r e  o f  CIRW;

c )  t o  c o m p le te  t h e  s t u d y - t o u r  a rra n g e m e n t;

d ) t o  p r e p a r e  t h e  P r o j e c t - P i n a l  R ep o rt d r a f t .

1C ) W r it te n  D ocum ents c o n in g  o u t u n t i l  t o d a y :
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a )  P r e l im in a r y  R e p o rt t o  V ie n n a 28/8/80

b )  b im o n th ly  R e p o rt t o  V ie n n a 28/10/8 0

c ) n 11 II II 29/ 12/8 0
g ) 11 11 11 11 2 6 /2 /8 1

e ) R e p o rt on P r o g r e s s 12 / 3 / 8 1

f )  T e c h n ic a l  M anual # 1 2 9 /9 /8 1

g )  B e p o rt  #  2 on  P r o g r e s s 6 / 1 1 / 8 1

h ) R e p o rt o f  t h e  T r i p a r t i t e  R ev iew 1 9 / 1 2 / 6 1

i )  To c lin i  c a l  M anual # 2 26/2/82
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A.I'ISX V I

INDUSTRIAL RESE ARCH AKD CONSULTAJSC'f 
I N S . !  TTTE

PROJECT SVD/73/0 45

TJV  CENTRAL IHSTITO-IEW? REPAIR WORKSHOP 

FOR

"T he r e p a i r  an d  m a in te n a n c e  o f  a l l  ty p o s  o f  e l e c t r o n i c ,  

e l e c t r i c a l ,  e l e c t r o - m e c h a n ic a l ,  O p t i c a l ,  m e d ic a l ,  t e x t i l e  and 

c h e m ic a l  e n g in e e r in g  I n s tr u m e n ts  e t c » "

INDUSTRIAL RESEARCH AND CONSULT ARC I  
INSTITUTE 

P . 0 . DOX 268 
KHARTOUM SUDAN,
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1 .  I n t r o d u c t io n  ?

Р о г s o n e  t i n e  i t  h a s  b e e n  r e a l i z e d ,  i n  t h e  Sudan t h a t  

m e a s u rin g  an d  c o n t r o l  in s tr u m e n ts  i n  i n d u s t r y  an d  s c ie n c e  

do n o t f i n d  t h e  r e q u i r e d  r e p a i r ,  m a in te n a n c e  an d  c a l i b r a 

t i o n  f o r  n o r n a l  a n d  e f f i c i e n t  p e r fo r m a n c e . T h e y  a r e  e v e n  

l e f t  i d l e  o r  a r e  s c r a p p e d  f o r  l a c k  o f  o n ly  m in o r r e p a i r s .

P a r  t h i s  r e a s o n  t h e  I n d u s t r i a l  R e s e a r c h  an d  C o n s u lta 

n c y  I n s t i t u t e  ( l « R , C . l )  i n c o l i a b c r a t i c n  u n til t h e  N a t io n a l  

C o u n c i l  f o r  R e s e a r c h  (N .C .F c), h a s  d e c id e d  t o  e s t a b l i s h  a  

c e n t r a l  I n s t r u n e n t s  r e p a i r  w o rk sh o p .

F s a  f i r s t  s t e p  t o  a s s e s s  t h e  e x t e n t  o f  t h e  p ro b lem  

a  s h o r t  te rm  c o n s u l t a n t  v i s i t e d  t h e  Sudan u n d e r  t h e  

a u s p ic e s  o f  t h e  I „ R . C . I .  The e x p e r t  fo u n d ;

1. The country has a considerable q u an tity  o f so p h is tica te d  
in s tru n e n ts  in  th e  follow ing Ca+egories;
e l e c t r o n i c ,  c h e c n i c a l  e n g in e e r in g ,  t e x t i l e ,  o p t i c a l ,  

n ech am . c a .l .

2 . ¿ c o n g  t h e s e  I n s t r u n e n t s  t h e r e  i s  a  g r e a t  v a r i e t y  i n  

b r a n d s ,  s p e c i f i c a t i o n s ,  d e s ig n  an d  c o u n t r y  o f  o r i g i n .

3. These in s tru n e n ts  are  rep a ired  and m aintained in  a 
haphazard way by a v a r ie ty  o f  agents, small workshops, 
e tc . In  папу савез th e re  are  no maintenance f a c i l i t i e s
at a l l .  In other cases the techniques and s k i l l s  involved  

are e n tir e ly  beyond the e x is t in g  le v e l  o f  f a c i l i t i e s .

There i s  a v e r tu a lly  conplete absence o f s c ie n t i f ic a l ly  
tra in e d  s t a f f ,  w ith u se rs , end w ith the  agents and 
workshops which should provide th e  re p a ir  and maintenance.



4. As a r e s u l t ,  on in o rd inate  amount o f  in s Lrunenvs l i e  id le .  
Hot only does th is  represent m en u n u til iz e d  capacity , h a t 
th i s  s i tu a t io n  lends to  unnecessary waste o f fo reign  
currency, because o f the tendency to  rep lace  ind ispensab le  
u n its  by new ones.

The previous observations nake i t  necessary  to  consider 
th e  establishm ent o f a cen tra l re p a ir  and maintenance body. 
Consequently the  In d u s tr ia l Research and Consultancy 
I n s t i tu te  and th e  National Council fo r  Research ha.ve 
approached in te rn a tio n a l agents fo r  a ss is tan ce  in  e s ta b lish 
ing  a nucleus fo r  re p a ir  and maintenance o f s c ie n t i f ic  
instrum ents.

H . O bjective o f th e  P ro jec t.

a. Long range ob jectives
The long range ob jective  o f  t,he p ro jec t i s  to  promote 

th e  ec:nomic development o f th e  Sudan by improving th e  
e ffec tiv en ess  o f s c ie n t i f ic  and In d u s tr ia l research  and 
t e s t s .

b . Immediate ob jectives
The immediate ob jectives are

1, to  e s ta b lis h  an i n i t i a l  nucleus fo r maintenance and 
re p a ir  o f  s c ie n t i f ic  instrum ents cs a running opera tion ,

2. to  improve the  capacity  o f  tho  counterparts  s t a f f  of 
th is  nucleus,

. to  la y  th e  foundation fo r an autonomous fu ilf le d g ed  
c e n tra l instrum ents re p a ir  workshop.

3
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I I I .  F r o j e c t  A c t i v i t i e s t

Dug  t o  t i l e  U n i t e d  r e s o u r c e s ,  t h e  d ev e lo p m en t o f  t h e  w ork

sh o p  h a s  b e e n  d iv id e d  i n t o  t h r e e  p h a s e s .

c.. P h a se  1 .

The UNDP h a s  a l r e a d y  c o n t r i b u t e d  t o  t h e  e s t a b l is h m e n t  o f  

p h a s e  1  w h ich  i s  t h e  e l e c t r o n i c  d i v i s i o n .  The p r o je c t  

e x e c u t i n g  a g e n c y  i s  UNIDO i n  c o n s u l t a t i o n  w it h  UiliUCO.

The p r o j e c t  c a l l s  f o r  '.one e x p e r t  f o r  tw o j e a r s .  H is  m ain 

t a s k s  w i l l  b e  t o  b u i l d  u p  a  s m a l l  r e p a i r  and m a in te n a n c e  

u n i t  w h ic h  w i l l  h e  a b le  t o  g i v e  s e r v i c e s  t o  a  l i m i t e d  

number o f  u s e r s .  He i s  a l s o  e x p e c t e d  t o  draw  u p  a  programm e 

f o r  t h e  e x p a n s io n  o f  t h e  u n i t  i n t o  a  c e n t r a l  w o rk sh o p  a b le  

t o  c a t e r  n a t io n w id e  f o r  u s e r s  o f  s c i e n t i f i c  in s t r u m e n t s .

T h is  im p l ie s  s p e c i f y i n g  d e t a i l e d  n e e d s  i n  t e r n s  o f  s t a f f ,  

accom m od ation  an d  e q u ip m e n t.

T h is  d i v i s i o n  w i l l  t o  t h e  l a r g e s t  on e o f  th o  w o rk sh o p , 

c o m p r is in g  s e c t i o n s  o f  l a b o r a t o r y  in s t r u m e n t s ,  ch errlfca l 

e n g in e e r in g  in s t r u m e n t s ,  t e x t i l e  in s t r u m e n t s ,  m e d ic a l  

in s t r u m e n t s  an d  e l e c t r o - m e c h a n ic a l  in s t r u m e n t s .  T h is  

d i v i s i o n  w i l l  b e  e q u ip p e d  w it h  a  c o m p le te  s e t  o f  e l e c t r o n i c  

t o s t  in s tr u m e n ts  t h a t  a r e  n e e d e d  t o  c h e c k  an d  s e r v i c e  a l l  

t y p e s  o f  e l e c t r o n i c  in s tr u m e n ts  i n c l u d i n g  m e d ic a l  e l e c t r o n i c  

a p p a r t u s e s .

b .  P h a s e  I I

I n  t h i s  p h a s e  i t  i s  p la n n e d  t o  e s t a b l i s h  t h e  f o l l o w i n g  

d i v i s i o n s  w h ich  a r c  e s s c n t i a . l  t o  t h o  d i f f e r e n t  in s tr u m e n ts  

f i e l d .



-  131 -

M e c h a n ic a l in s tr u m e n t  cm cl w o rk sh o p  d i v i s i o n  •

O p t i c a l  in s tr u m e n ts  ancl G la s s  b lo w in g  d i v i s i o n  

S p a re  p o r t s  d i v i s i o n .

L ib r a r y  an d  I n fo r m a t io n  s e r v i c e s  d i v i s i o n ,

c .  Fhc.se  I I I

T h is  p h ase  c o n s t i t u t e s  t h e  c o m p lim e n ta ry  s t a g e  f o r  a  w e l l  

i n t e g r a t e d  c e n t r a l  u n i t  p r o v i d i n g  h i g h l y  t e c h n i c a l  and e n g in e e r in g  

s e r v i c e  t o  t h e  econom y, The m a jo r  d i v i s i o n s  a r e .

1 .  M o b ile  s e r v i c i n g  d i v i s i o n ,

2 . T r a in in g  o f  s e r v i c e  p e r s o n a l  d i v i s i o n

3 . C o n s u lta n c y  p la n n in g  an d  I n s t a l l a t i o n  d i v i s i o n .

The f i r s t  p h ase  h o w e v e r, w i l l  b e  c o v e r e d  b y  UNIDO and 

UNESCO. E s ta b lis h m e n t  o f  t h e  o t h e r  p h a se  b y  f o r e i g n  a id s  i s  

f o r e s e e n  s im u lt a n e o u s ly .

f

4
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ijT'jp.x v it

25 to y  1979

UNIDO
JOD DESCRIPTION 

DP/SPP/73 /045/11-^1/31. 9 • C

P o s t  T i t l e :  E n g in e e r  i n  M a in te n a n c e , R e p a ir  and C a l i t r a t i c r .  o f

E l e c t r o n i c  In s tr u m e n ts  and A p p a r a tu s .

D u t i e s :  The e x p e r t  w i l l  h e  a t t a c h e d  t o  t h e  E l e c t r i c a l  D i v i s i o n

o f  t h e  IR C I an d  v a i l  s p e c i f i c a l l y  b e  e x p e c t e d  t o j -

1 .  O r g a n iz e  a  s y s t c m a t i  - r e p a i r ,  m a in te n a n c e  an d  

c a l i b r a t i o n  program m e f o r  e l e c t r i c  an d  e l e c t r o n i c  

in s tr u m e n ts  an d  a p p a r a t u s ,

2 . S u p e r v is e  t h e  a .d n i n i s t r a t i v e  an d  c o m m e rcia l a s p e c t s  

o f  t h e  program m e,

3. T rain the  counterpart personnel in  instrum ents re p a ir  
and maintenance,

4 . T ake p an t i n  and s u p e r v i s e  t h e  w ork i n  t h e  w o rk sh o p .

5 .  P r e p a r e  a  p ro cu re m e n t program m e f o r  t h e  r e q u i r e d  

b a s i c  s p a r e - p a r t s  u r g e n t l y  n e e d e d  f o r  t h e  s e t t i n g  

u p  o f  m a in te n a n c e  an d  r e p a i r  s e r v i c e s .

6 . P r e p a r e  r e q u i s i t i o n s  an d  s p e c i f i c a t i o n s  f o r  t h e  m ost 

im p o r ta n t  s p a r e x p o r t s  u r g e n t l y  n e e d e d  f o r  t h e  s e t t i n g  

up  o f  m a in te n a n c e  and r e p a i r  s e r v i c e s ,

7 .  d e s i s t  an d  a d v i s e  on  s e t t i n g  u p  t h e  p la n s  on  f u t u r e  

e x p a n s io n  o f  t h e  CIRVJ.

The expert w ill  a lso  be expected to  prepare a f in a l  
re p o rt, s e t t in g  out the  find ings o f  h is  m ission and 
h is  recommendations to  th e  Government on fu r th e r  ac tio n  

which might be taken.



V -  133 -

Work Fle n

L o n g  Range O b je c t iv e s  

( 1 9 8 5 )

Im m ed iate  O b j e c t i v e s ;  

(19 3 2 )

F o r  t h o s e  I  hc,ve t o :  

( c o n t in u o u s )

( b y  J a n u a ry  1 9 8 l)

(b y  A p r i l  1 9 3 l)  

( c o n t in u o u s )

( b y  June 1 9 8 1 )

( b y  O c to b e r  1 9 & l)

(b y  June 19 8 2 )

( b y  June 19 8 2 )

£ F b n m

S e t t i n g  u p  a  a tio n u lv r i.d e  c e n t r a l  in s tr u m e n t  op

t i o n  r e p a i r  vrorkshop (CIRW) i n  t h e  fra m e o f  

t h e  I n d u s t r i a l  an d  S c i e n t i f i c  O r g a n iz a t io n s  

o f  S u d an .

E s t a b l i s h i n g  a  r e a l  n u c le u s  f o r  m a in te n a n c e  

an d  r e p a i r  o f  i n d u s t r i a l  an d  s c i e n t i f i c  

in s tr u m e n ts  a t  t h e  IR C I. O r g a n iz in g  t h e  

n a t io n a lw id e  i n s t r u m e n t a t i o n - r e p a i r  s y s te m  

f o r  t h e  i n d u s t r i a l  and s c i e n t i f i c  e q u ip m e n t.

-  a s s i s t  and a d v i s e  on t h e  s e t t i n g  u p  o f  t h e  

e l e c t r o n ! c - i n s t r u m e n t s  r e p a i r  w o rk sh o p  a t  

t h e  IE C I .

-  f i n d  an d  v i s i t  t h e  e l e c t r o n ic - i n s t r u m e n t s  

r e p a i r  w o rk sh o p s e x i s t i n g  i n  S u d an .

-  Hake reco m m en d a tio n s  on c o o r d i n a t i n g  t h e  

a c t i v i t i e s  o f  t h e s e  w it h  t h i s  p r o j e c t ;

-  a s s i s t  an d  a d v i s e  i n  im p o r t in g  o f  t h e i r  

m a in te n a n c e  an d  r e p a i r  w o rk ;

-  c o n d u c t o n - t h e - jo b  t r a i n i n g  f o r  t h e  n a t i o n a l  

s t a f f  o f  t h e  CIRW and o t h e r  s p e c i a l i s t s  on 

m a in te n a n c e  an d  r e p a i r  t e c h n i q u e s ;

-  j  A re  r e q u s i t i o n s  an d  s p e c i f i c a t i o n s  f o r  th e  

in s t r u m e n t s  an d  t o o l s  u r g e n t l y  n e e d e d  f o r

t h e  CIRW;

-  O r g a n iz e  a  s y s t e m a t ic  r e p a i r ,  m a in te n a n c e  

an d  c a l i b r a t i o n  program m e f o r  t h e  n a t i o n a l  

w id e  s y s te m ;

-  a s s i s t  an d  a d v i s e  on s o t t i n g  u p  t h e  p la n s  

on  f u t u r e  e x p a n s io n  o f  t h e  CIRW.

28/8/1980
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LAV OUT OF C.I.ivVV- LAB  

TOTAL A R L A  '6 76 6 30 = ¿2 .58 M
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Feed-back inform ation  

(about former repair)

Nme o f  F'-fuipment; 

Type:

S er ia l number:

Name o f  the owner: 

Address:

Date o f  Last Repair: 

Repaired Faults:

-  135 -

/jrasx x

Date: . . . . .  

Done by: .»

Present condition  o f  equipment : good; sa t is fa c to r y ;  wrong

Remarks: (accuracy; d i f f ic u l t ie s  in  operation; blown fu ses , e t c . )



V

V

-  136 -

■APiEXjÇn

LIST OP INSTRUMENTS Oil PROJECT

No. D escription  US D ollar
______________________________________________________ F-yui valent

1 . STEREOMICROSCOPE M3 1 ,6 7 3 . -

2 . SEHDEX HYGROTIIERMOGRAPH ? DAY 5 5 3 , -

3 . VOLTAGE STADILIZER TYPE VS- 2  1 , 849.--

4 . VARIABLE TRANSFORMER "REGAVOLT11 MODEL 403

C-PTV ( s )  COMPL, 6 3 3 . -

5. DECADE INDUCTOR BOX Dl-4 1 ,209 .»

6 .  CALIBRATION GENERATOR TYPE PG-5O6 1 , 6 95 , -

7 . TIME MARK GENERATOR TEXTEONIC, RTPW TG 501 1 ,3 0 2 . -

8 .  LEVELED SINE WAVE GENERATOR, TYPE SG 503 1 ,3 0 2 . -

9.  OSCILLOSCOPE DUAiL TRACE 465 5 , 050. -

10 .  PULSE GENERATOR, TYPE PG 508 1 ,3 2 9 , -

11. INSULATION TESTER C I-500C , COMPLETE 1 ,3 0 7 . -

12 . LOGIC KIT 5P21A 4 7 6 . -

13. CONPAJIATOR 10529A 588 . -

1 4 . WIDE BAUD OSCILLATOR, TYPE65ID 1 , 120 , -

15 . LOGGING MULTIMETER 3467A 2, 464 . -

16 . PULSE GENERATOR 7 2 8 . -

17 . DISTORTION FACTOR METER 339A 2 ,1 2 8 , -

18 . DECADE CAPACITOR DOX TYPE 2975 3 0 0 .-

19. VALVE CHARACTERISTIC METER MODEL VCM 163 1 ,1 7 8 , -

20. COIL WINDING MACHINE, MODEL CW 1 9 7 3 . -

21. DIGITAL MULTIMETER MODEL 13036 A -05-31 886. -

22. DIGITAL FREQUENCY COUNTER MODEL 55OOE 1 ,2 3 5 . -

23. WIDE DAND VOLTMETER MODEL 3045A 605. -

I

II

L



L IS T  0 ? INSTRUMENTS ON PROJECT (C on t ' l.)

No. D escrip tion  U3 D ollar
___  Eçu i. v a le n t

2 4. LOW DISTORTION AUDIO OSCILLATOR, TYPE J3B 7 7 3 .—

2 5 .  MULTIMETER, ÜIJICOR 3N COMPLETE 896. -

2 6 . FARMED!.. HT POWER SUPPLY, TYPE E3 5O ? 8 2 .~

2 7 . FATa’ELL DENCH POWER SUFFIT; T H E  L 3 0 -2  268 , -

28 . FARNELL DENCH POWER SUPPLY, TYPE L 12 -10 C  3 5 0 .-

2 9 . ПОТЕК PRECISION CÆIDRATOR, MODEL 320 „ 5 , 7 7 5 . -

30. HIGH CURRENT ADFJTER, MODEL 350  1 , 645 . -

3 1 .  DC REFERENCE STANDARD MODID 7 3 1 - ’ D 1 , 0 0 7 . -

3 2 . INDUSTRIAL VACUUM CLEANER MODEL MIL FISK  GS




