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IFTRODUCTION
o Genexral Information

The United Republic of Tansania (945,087 0q. kn.) ecosists of the mainland,
sod the mearby islands ef Zmmsibar snd Pembe. Tunsanie 1ies cn the cast csast
3f Africa, beriered by Ugsnds sad Kanyn to the north; by Zaire te the west and
by Seubis, Nalewi and Nossmbique to the seuth. Zansibar snd Penba are in the
Indisn Ocean about 40 ku. off the csast of the mainlend, north of the comtry's
eapital, Dar es Salasm.

The population 1s estimated at 21 million snd the grewth rate has averaged
alightly in exvess o¢f 3% ever the past decade. The population is mmltirecial

ad smltireligiows.

The grees Demestis Predust (0DP) was estimated at U8 § 2807 milliem 4n 1984
mest of it being esutributed by the agricultural seeter. The manufeeturing
@ ws estimated at U3 § 190 xillion in 1984 and ever the past desade the
mufasturing share to the @P has averaged at a little bdelow 10%,

famseuin's indostrial seeter is maialy in the menufecture of textiles;

cigarettes; farm \mplenenss; transfoxmers and sviteh-gear; pharmaceutiscal
 protnsts; eexeat; Mllet casting steel relling and machine teels; amd foed
pyrocensiag.

Najer expert ereps ivelnde eoffee (30 - 40% of expert earxiangs); esttem,

fobaces, cashommts, sisal amd tea. Cloves prévide sheut 50% of Zemstdar's
expert earuings. ; . . - '
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Iabour force was estimated at 603,193 in 1984 and the percentage litersey is
estimated at 85%. Pepulation im Primary Schools was estimated at 3.54 millioa
in 1961 while the pepulatien in Sesondary Scheocls during the same year was
estimated at 65,000 (Ref. Fo. 7).

The tetal mmmber ef steiemta at the University ef Der es Salaem is about
3,000 while Seksine University of Agriculture at Norogoro takes about

400 stelents. The Paculty ef Bugineering at the Usiversity ef Dar s Salssm
bas abeut 540 stulents esch yeer.

Industrisl training institutes in Tansanis include:

- Dar s Salsam Techmical Callege
« Arusha Tecinical College
- Natienal Vooatisnal Training Centre (Neohi)
- HEagtonal Voeatienal Training Centre (Dar es Salesm)
- Bigh Precisien Teckmiesl Cantre (Dar es Salasm)
- Kidatu Training Cellege (for TANESCO)
- Saruji Training Isstitute (for CPERNT Imdustry) -
~ Sugar Training Imstituts (for STGAR Industry)
- %be TP & 2C Tratatng Centre (Dar es Selasm)
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THE INDUSTRIAL NAINTREANCE FROELEM IN TANZANIA

o An Overview

Iow tecinolegiocsl eapacity e design and mamufacture plant snd machinery required
in iniustry has made Tensania depend eu imperted machinery/equipment for which
the eomtry bas lov gpereting and maintenance akills., VWith fereign exshange
prodlems it has alse bemn difficult to impert spare parts and expertise required
for equipment maintenance, |

Ises of preductien time due to equipment Lreak-down in industry is net caly
an issue ¢of emmcern at entexprise level tut it is new atiraeting serious esnmoem
of the Qevernment. Ioss of production time a8 a result of equipment break-

downs 18 as:Righ as 15% in ~ome industries and generelly btreak-dowm of equipment
1e esusing less ef productien time smounting to millions of skillings per sxmm,

l-amﬂtd“m&uﬁa“ﬁmhm.m@mdﬂn
mmmu-hmm. Nest ocompany mansgements 20w realise on
the need for proper ogquirment maintenance. BEach industry mow has aa sversge of
15% of 1ts total employasut engaged in equipment maintensnce work and most
m--nm.mmm-mmmumum

budgets.

mmmmuﬁmmdwumx_mmm,
reacking the peak in 1979, OveE this period investment grew faster than GOP
(1.0 7.4% per samm ::t to s.oﬂr;r GDP), The impert ecntent of investaent
increased fyom 39% in 1975 0 5% 1a 1979, (Ref. Be, 7). This was mainly in the
form ef mezufacturing investatat. This inorease. in mamifecturing investaemt -
WC-&:«Wm_anwm_ﬂoﬁé!ato-"
-Mum._ulsmztunu;ﬂmﬁ total fivel faveswment ia

industry was PAS 8,000/ millien.
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Plant sad equipment installed in industries in Tansanis have been imported from .
8 large mmber of comntries such as Jepan, UK, USA, Italy, Prence, Belgiwm,
Sweden, Norwey, Pinlaad, Holland, Bulgaris, India, Pekistan, Gesmany, China,
Tugoslavia, Dermark,

Over 90% of industrial plant and equipment is imported and because of this
position, Tansanis gets its equipment supplies fr~— wources which cen effer the
best crelit facilities. Thers is not much ohoice and the result is that there
hmMam.umdethormm“m.
This makes interchangeability of spares snd standardisation diffioult, The
tcmom“,mmm,inchmmtho-jorww
in Tensania have machinery supplies from five different cowntries i.e. Japen,
Prance, Pakistan, China and Switserland,

Deapite the mintenance avareness nentioned in the previons paregrephs,
'miintsnance eulture’' is still wndeveloped in Tanssnia. Alse decause of the
level of industrialisatien process and the small percentage (wmder 30%) of the
mﬂy'l-’hﬂmﬁuumhmmnﬁmthﬁdrm
werk, ‘sschine culture’ is not well developed.

In most industries repair is done after ¢juipment bresk-dowmn. Of a total of
12&.1ﬂumum_1dtorﬁlmat.ﬂy;uly—4lo.vmtcultobm
«festive cquipment preventive acdntenance systeas in force. Nost  indwstries
underiake enly ssrrective maintenance of their equipaent. Iask of effestive
munmww-1muummmiom,m
froquiney of equijment Jreak-Lowm apd spere purts replecemtnt,
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The biggest prodlem in sachinery maintenance and repair is lack of spare parts.
Since most of mschinery in industry are imported spare parts have also got to
be imported, DBut because ef foreign exchange problems spare parts camnot de
readily imported. The result is that vital sachinery remain eut of service
for long perieds causing losses in production time and alse eswsing lesses in
production output which in twm leads inte shortage of supplies of essential
consumer commodities,

At the same tia:, lack ef spare parts does net induce a cood attitade towards
equipaent meintensnce. Ingineers and ether maintenance persommel feel greatly
frustrated when spares required for msintersnce are net available. And yet
the demand for repair and maintenance of equipment in Tansmrds industry will
grov in proportien to the growth of industry itself and the valuwe of imported
mackinery. In 1966 eost inputs in repeir and maintensnce of industrial
equipaent was 125 of all input costs snd in 1980 eost imputs intc repeir sod
maintensnce were estimated at TS 450 millien. (Ref. Bo. 3).

n the sections that fellew this paper desoribes the strategies that the
Goverment is swrrently pursuing with respect to industrial equipment
msintensnce end training; maintensncs metheds and erganisatien eurrently in
foree; spare parts mansgement; Spare parts manufacture; engineering design and
maintecence; sequisitiea of plant adé equipment. At the end Abe paper makes -
mm;umnmtmmmmnmumm
reseurees developmeut in Tanssuia even more successful.




There is 2o clearly defined Goverment poliey em industrial maintemance in
Tansania, A recently introduced Faticnal Science end Technelegy Molicy for
Yansania has, however, underscored cn the need for the establistment and/or
stzengthening of servicing and maintenance systess ef machinery and ether
equipment in industrisl firms, educational institutions, research institutes,
ete, The Covernment has also ¢n several occeasions mele severul efficial
proncunceaents en the need for Proper maintemance snd repair of sll industrisl

squipment,

Tansania’'s Fatieml Scienee and Technology Folicy has also givem due emphasis
on the need for human resources development in all technologiocal aress related
to industrial sschinery and in particular with regard to the development of
mmmmunucudmtwmu-ﬁtmmm
of use apd maintensnce,

The Ninistry of Industries and Trade which is responsidble for the develepment
and cperations ef the majority of industries in Tansania, recently issued scme
directives to all indwstries te:- -

- - » form 'mum'o-um; d_nah '_1.11 spear-head spare parts
- asnufasturing for each emterprises; -

-.mmmn“mwummmu -

. ' R & D aetivities; - ] -

o intreduce preveative mxintenmmce systems for equipment;
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. make use of facilities and skills availadle from other institutions

and industries through sub-coantrecting arreangements;

. eatadblish some documentation system on both maintenance and spare

mmmouehmmuu-dmmmnm«pmu

dgeting,

These are seen as serious efforts at Govermment level to push industrial

mnﬁhntmﬂpodmnqupntmnm

. m >

Bepair and maintenance of equipment is not tanght as a separste subject in
Tansania st degree or diploma level btut it is included wnder machinery design
considerations, At National Vocatiomal Training Centres, however, artisans
mwtmmmdmmuotnuﬂndpnt
including engines, mashine tools, instrments, e¢to.

Industries with strong specialised interests have been more keem in training
their owm technical persemnel. Such institutions inelude PANESCO, TP & C,
STDRCO snd SARUJI. _Other industries which are much more diverse have not beem
50 eriented in developing thelir ew mampower, At the same time a mumber of
intustries bave ne clear View of their technical mazgower requiresents end
they 4o net therefore have sxy sanpower development plans, The Hajority of
private sestor infustries, for instance, have et been keen in treining their
technieal manpower, Mm,w,_anmm -

siventage to attrast trained persemnel from elseshere. -




6=
Zhere have bYeen ocases where Tansanian technical persennel have been semt om

treining abtresd by suppliers of equipmert. These cases are fow snd training has
besn on eperetions and maintensnce of equipment bdeding supplied.

In 1980 NEIDA intreduced Frotlem Oriented Praining (207) in maintenance, FOT
in maintensnee is & pregantic approach to try and tackle meintenancs prodlems
with the training being andertaken at the place of work. IMOT for selected
industries 1s preceded by & survey t0 detarmine maintensnee problems affecting
specifia industries. Specific tailor-mede training progrewmes are them formulated
snd treining is wdertsken st the entarprises comcerned. Truining is esntacted
by training consultszts from NEIDA who are currently being assisted by engineers
from Idhammar Konsult AB of Sweden. The FOT programmes are deing ‘finsneed by
SIDA snd the Geverment of Tansania,

Betwean 1961 and 2986 a tetal of six courses have been ocenduetsd involving a
total nmber ef absut 120 anintensnce engineers and techricisns frem about

25 indwetiries, The truining progremmes have ineluded sush seurres ss Exintensnoce
Trainers Course; NMaintenance Namgment and Organisation; Naintenance Welding;
HySreuliec Nxintenanoe and Brush Flating, The tetal expenditure of rmning these
eourses between 1961 and 1963 slene was TAS 7.22/= millien. (Ref. Be. 2).

In 1964 & tesm of engineérs Ws sent 6n & survey e indwstries which hed beem
MﬂcmmmﬂmmuydmmﬁMMuv
- htmucagmium.;ummmmm
in their wmiqueness in selving speeific msintenanee problems. It was alse Sowid
that by and large the T was ofucative &5 the teehmelogy teught was new or had
leng been neglested by managment. onmo‘oct'ocnuv;-..fmgorrzop-;u
e Tesul’e of the survey vere Lissppeisting as me Teserds were Leps by.industries
ummm-anmummw_-ma—un

under 707 Preogremmes.
Appandiz 'A' 45 & sumary of the mxintemance situaties in 11 Jo. industries,




Nost industries in Tansanis have adequate facilities required for mechanioal
repairs, A survey earrded sut by NEIDA ixn 19682 involving 20 Fo. industries
showed that all of them bad come facilities to carry out mechanical repairs
and that most of them alee had facdilities to ocarry out electrical repeirs,

The equipaent installed in these mechanical workshops include standard metal
cutting tools such as lathe machines, milling machines, drilling maehines,
shaping machines and some welding equipment, Namufacturing and reesmdi tioning
of spare parts is restrioted to smll and medim~sised parts. Recenditioning
of spare parts is mainly through walding and machining, Klectrical repairs
wdertaken include rewinding of motoxs,

In oxder to aseist industries in thelir equipment maintenace efforts, in 1984
NEIDA established a Hhintenance Service unit as its sub-sidiary eompeny ocalled
NETDA Naintensnce Serviees Ltd, (MNS) which offers both theoretical and
practical serviees to industries, The services include oonsul tancy and
training of saintenance pexsermel while prectical services include re-
mumm aod repairs of machines, components and parts; eondition momitering
and cleaning ef hyérealie and lubriostion eils. e aim of these sexvices is

to raise the skills of maistensnoe persoznel in industry; imtroduce modemn
equipnent maintenance systems and techriques which should result in increased

-productien and a redustiem in overall maintemsnce cosis. Teciniques es in-situ

mmm_m_uwuwwwm. - i -




Of a total mmber of 12 No. cempanies stmpled o find eut whether any fora eof
condition monitoring was deing undertaken on their equipment, in 9 No. indus’Ties
mnﬂo!ediummbum Host of the esndition monitoxring
is done through visual inspeations. Nost industries 4o not bhave requisite .
instirmments required for thorcugh condition monitering techniques.

The S has sequired a wide range of instruments for conditien monitoring with
which it is providing services in industry. It is hoped that when industries
have reslised on the importance and benefits of ocondition menitoring they will
mke offorts to acqu ‘¢ instrments most relevant tor‘thdr industries, So fur
the M3 ha# entered into & contrest With 4 Ko. Dar es Salasm based industries
whereby the MNS is providing ocondition monitoring services at regular intexrvals
in cooperetion with maintenance permormel at these industries.

In Tensanis there is a mix of both simple mechamical industrial equipment fitted
with nechazical regulsting controls, and industrial equipment fitted with
ealectronics oontrol, Klectronios repair worksheps in industry are few wad the
few available are poorly equipped. Since it is likely that most of the equip~
nent to be imported will bde alectronic the need for local electromic emgineers
sod electironic repair workshops should increase.

.Organt sation |

Naintenance of industriul equipment-sppesrs under two forms of erganisatien
eharts in Tsnssnia. In some industries oquimtnﬁnt._fmu departamts or
mmmmﬂdwmommmmmmnb--
ortizatel ts profustien departments, In s total of D Fo, industries sod instita-
tions surveysd by NEIDA in 1982, mot‘uw_mmmmu

" separute hn;—bui- while ti» rest were pliced under productien depariments,
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The two simplified charta below are representative of two ceses desarided abeve

FACTORY PRODUCTION !
MANAGER MANAGER ENed
PRODUCTION MAINTENANCE
MANA IER ENGINEER ,
—
ProoucTioN | [EL¥EcTRICAL | [MEcRANIC.
MAINTEN MAINTENA
BLECTRICAL MECHANICAL FORERMAN PERV
SUPERVISOR SUPERVISOR 2 I20R J———s"" RviSc
INE ELECTR M }
op |cmﬂ RCHANIK
ELECTRICIANS MecHaniCs | - L-CRATORS j .
Fig A Fig- 8

In & ommber of cases where maintensnce departments are sub-ordinated wder
production departments, preventive maintensnoe systems have not been carried
out properly. mwwotnmﬁmmormmmhnh
opmtooqd.pntn‘ﬂituﬂhbm lmdmﬁmmmumbm
hm-mnmtorguymmm”-umwthhmlm
taken, Cognisant of this problem, a mmber of industries are reorgamizing thed
uintumonuﬁmbhcmhﬂuﬂhhﬂmﬂ;n;mnchmﬂry
ssnagers or general managers. bomiywn;mdnmﬂﬁtwu
whose maintenance seotions were u;utto from production bad better repair

- - - "u-nnémo:‘nalsun'méom-- - - "
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In most of industries where the Bprvey Was carried out the maintanance method
eploys the use of werk orders which originate from the equipment user sectien
to the maintenance section or departaent. On receipt of & work-order the .
maintensnce section prepares a job-oard which is also weed for eesting

puzposes.

In a mmber of industries cosvered, equipsent maintenance manwals were found te
be availabtle with instructions on both equipment preventive maintenance and
oorTestive maintenance procedures. In some casern detxtled snd assembly
drewings were found,

Appendix 'B' shows the maintenance organisation, and facilities in some 11 No.
industries. g

. Spui Parts anagement

Nost industries in Tansania have adequate spare perts mansgement systeams., In
fact the problea in Tansania is not 50 much on the adequacy or insdequacy of SpErv

perts mansgement systam but rather the absence of spare parts o be managed, .
MMubutmdmummmemo#Md

foreign exchange.

mm;nqun-mmmunm‘uwtmmuw
- or ledger-cards, and in some-industries the uﬂ—cmt-u-ﬁd. Spare perts

are obtained by user seoticn or department from the stores by first reising

some REQUISITION FORM and the spare parts are issusi through so ISSUE FOTE,

mm,:»m-tudmumdutho.:mmormnnlm
- - - ncﬁbmlhido;‘wimﬁuvtﬁmhmuﬁonymﬁauoh
the factery mansger. Mcmmnnoﬂlm-mﬂomm, ene

dealing with yurebesing and the ether dealing with steres.




o Spare Parts Neanufacture

Iack of fereign exchange to obtain spare parts from outaide the cowntry bhas
turned into some kind of & blessing in disguise in Tansania, The situation hes
given 8¢ much challenge to maintenance engineers and technicians that there is
now some degree of clever improvisation and redesign of some of spare parts for
1o0al mszufecture. The Govermment is also wurging all industries to loek into
all possidtle means of meeting most of their spare parts requireamts locally,

Tensania has & mmber of well equipped metal engineering industries whiech if
fully wtilised esuld produce most of the metal-based spare parts needed in the
comtry. Ais already mentioned earlier most industries alse have some mechaniecal
workshops with besic metal cutting tools. What needs to be developed is the
oapability te design or redesign spare parts and oomponents and te have the
right skills to mssnufacture these parts with the acouracy that is reguired,

With respect to rubder and other plastic spare parts there is need to further
develop lecal espabilities to dexign and meke moulds. Tansania, fortunately,
realined on the need for the development of local espabdilities in industrial
design Suring the charting eut of the ihird five-year national development plan
(197%/76 = 1960/81)., Tansania realised that industrial design is an important
alenmt 1n the development of & national industrialisation strategy and establish
PRMDO in 1980, moz—-_nmammx limited -gnmx;guua services
of soulls fer mamufecture ef Tubber parts and alse in re-deaigning industrial
spaze parts. -
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Despite all these efferts in lecalisigg spare parts manufasture, lack of rew
materials required still remain & sericus esnstraint. Taamnia does not produce
1ts om iron sand steel and all requiresents have to be met threugh importaticn. -
Use of peer altermative rew materials has resulted into peor quality spare parts.
Alse spare parts locally ssnufactured have beem ¢f peer quality becamse af lack
of requisite teeling; lack ef physical and metallurgical amalysis fasilities at
industry level; poor workmanship; and lack ef engineering drewings for wse at
shop fleor level.

Appendiz 'C' shews spare perts msoagwent position in 11 Fe, industries/
ompentes,

EGINEERTNC T™SSICE AND NMAINTENAWCE

nwvmwnamwmmv-ummm
wetk it 18 not yet a sufficiently felt need in Tanmnia, There is need for
proper design stuly on imported equipment to determine design oonsiderations
exployed with a view of reviewing or drawing up maintensnce policies compatible
with prevailing oonditions ¢f use asid maintenance. In order to wndertake repair
snd maintensncc of mechinery e«ffectively, it is important to de able to

design or redesign technologies which are more appropriate to : the Tansanmien
aviroment. - _ .

There is, at the noment, very litile-engineering design work going om in
Tnsania induktry. There are very few entezprises taat have design offices and
208t of these exist in pubdlic owned industries,

n.mwabymonisas{'ot-umumor_an.w
- iniustries andmechamioal workships visited euly 10 Fo. had design effices.
mwMﬂuummqﬁn_mqmmaqude

ocomponents for productien. These offices, normally msmmed by ouly & dreughtaman,
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are also used for self-keeping of tecinieal doruments and drewings prvided by
oquipment suppliers.

Bealising the important role that engineering design ocan play in equipmemt
maintinance and repair, TENDO is meking efforts te promote the estabtlistment of
these design officea and will also assist in the treining ef demign engineers,
tecinicisns and dreughtamen at THNDO ddlign-effices. The «im is to develop local
eapatilitien to design and adapt mechinery that are suitable for use amd
asintenance in Tansania, At the same time when looal design capabilities exist
at industry level, effective cs-criination betwesn design engineers sed maintenence
enginears oan make equipment maintenance work more effective and eccnomioal.

>

EEGOTTATIONS AXD ACQUISITION OF FIANT

There is 1o equipment purobasing policy in Tanssnia and many pecple are involved in
2egotiations for the purchese of equipment from ocutside, Nost megotiations on
oquipnent supplies arv 2ot based on technical specifications prepared by receipient
industries. In other weris, Do Serious efferts are made to select equipment to de
imported.

Lminlmhd.m“.nmcmd.dmﬁmmnh_nm'
technology being inported s in Tensenis’s Cemsnt industry. Altheugh uwtilisstion
of oocal as fuel in the ement industry has become & standard feature world-wide,
!Mmtt;uwmnmﬁomu.nmddl. Twe ement
industries in Tacgs snd Dar ee Salasm wers designed for firing with fuel il
enly. (Ret, o, 5).
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In generel eangineers are pot invclved in equipmant supplies negotiations, They
4o not also genezully accompeny their company menagers en negotiations trips te
swpplier comtries ablyoed. The emnly exceptions to this are TANESCO and TAZARA
who seem to have estatlished a system of inwlving thelr enginears and ether
techniocal persommel in negotiations en equipment supplies.

Sinee for the mejerity ¢f cases non-tecimical perscznsl are fnvolved in equipaent
sequisition a let of equipnent is imported in the comntry without due considere-
tion of lecal muintenance and repair capabilities, _nn.-u.mgootoqd)-
ment types is imported into the ceuntry meking it &4ifficult to steandardise
maintenance and repair servieses, mmmmdu?ut
geuerally involved in equipment acquisition process, local expertise in the
preparation of technical speeifications for mschinery suitable for wse in
Tansania, taking into consideration svailability e¢f spare parts and possitdlities
of repair, is wdeveloped. Equally loeal axperéise to sppruise tenders that ean
facilitate better bargairing position with regard to machinery purchese is lacking.

There are & mmber of cases in Tensania where equirment has beem acquired

through some forwign aid or gremt. h&mmmdpiﬁtm-mu
ne eheice en the equipment or technology being supplied. The result is that

. squipment haé been imported at the mercy of design ocnsiderations, snd evem plant
layeut, made by engineers in producer eountries. There are meny oquipment
failures 1n industry Wiich are & result of dexign errors Wt 1% 1s rare et |
engineers in industry have attrituted failures to pessille design erzurs., The
rpture of the shell at the eutlet meuths ¢f & kiln at Vamo Hill Camemt factory ia 19
in Dar es Sslesm while in full pioduétien wes attrivuted to & wreng design.

(Re2. Bo. 5), - ) -




Turnkey projects have also txought into the comntry certain technologies
not appropriate fer wee snd maintenance in Tmsunia. Zven thers xeceipiemt
industriea have doubted oo the suitability of the core technolegy in the
package it has 2ot < bear casy %o wn~-pack and iselate such teclmelegy for
replacement.
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IN SELEOTED INDUSTRIES

ATFEWIX ‘A'

TOTRLYYIReN Y Ve [

S/ | NAME OF INDUSTRY | PRODUO? PRODUCTION NOMEER OF | MAINTENANOR | DOWNTIME AS € OF | ANNUAL MAINTERANCE
. FIR ANNOM BIPIOYRES | PERSONFEL PRODUCTION TIME BUDGAT (TAS '000)
PR B ot | (re00). o (%) |oORcoST (TA8) - P REREET)
1. | Noregero Tameries 2 ;
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7. | Priendship ;
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_ Coas . coxdm - : Vo arraa
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RECONNENDAZIONS

om

1. It 1is important that the Govermment, through the Ninistry of Industries
and Trede, directs each industry to formulate and implement treining
srozrammes for maintemance pexsomnel, Nore efforts thould bde made to
train specinlised mairtenance personnel, Industries must also set aside
funds in their annual expenditure budgets to cater for truining expenses.
And in oxder to enmre that the private sector industries 40 not poach
engineers from public sector industries and inotitutions, the Goverment
has to remove disparities in salaries between the private snd public

sectors,

2 Top msnageaeat in each industry must be made awar ¢ of modern maintenance
techniques in order for them to realiss the need for continwous treining
of thelir maintenance pezsommel. This will stop the current tendenmoy in
208t industries in Tansania where managemments are relying em time-served
tredemmen who are enly capable of umndertaking routine msintensnce services
1like lutrication and repairing simple mechanical equipment after bdreek

3.  After treining, some peifoimance indicaters must be set to show the -
effect of traint. ; te oversll maintenance eost.. The tep menagement of
the industry er ecmpeny wmmmum
uwp eu the treinees performance to esure that the training does result -
into saintmance esst saving snd bigher svallability ef equijment.
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6.
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The Problem OTiented Training (F0T), being conducted by MEIDA in
fansania, has shown some geod results but there is urgent need %o
strengthen the local staffing st MEIDA condusting the ceurses in texms
of mmber and by further training them.

In order +o retain truined mxintenance persomnel, each industry

shouvld evolve some incentive schemes for the maintenanee staff whiech

should include provision of adequate pretective gear and seme material

or nonetary reward for innovative maintenance workers whose work result inte
major cost savings.

The Covernment should oconsider establishing oxr sirengthening existing
training institutes in industrial electronics because there are obvviocus
gepe in this ares in Tansania, This is necessary because tlrere are a
nmber of infustrial machinery that incorporsts & lot of elestrvmic gadgets
and controls for which msintenance and repair akills are lacking,

o Maintwnance Systems and Organisation

1.

Al though some preventive maintenmnce is being undertaken in m&.}u
in Tansmnis there 1is more need to strengthen the prectice. Again top
maagements at-uhmw‘t&c the lead in ensuring preventive
maiftensnce 18 carried sut at their enterprises. The = Kinlatry of
Inlustries and Trude which has already issued a directive on the
establishment er strengthexing of prevenkive maintenance systems for
industrisl equipment should éstablish & meehenism of follew-up on
implementation, In this Tespest gam@mhamsum
Seahnical staff positier se that at least twe experiemced industrial
engineers are in its exployment.
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2. To avoid elashes of interest between production ard maintemance engineers,
maintenance ahould appear as & separete department or section in esch
industry., This arrangment will not enly motivate the maintemance
persomnel but it will allow them to carry eut plumned aaintensnce
scheldules without interference from the produstica departaent.

3. Bach industry should have a separate anmml maintenanse and repair
budget instead of lmping it together with the productien bulget.
lﬂ:nm «penses must also be ssparetely kept to facilitate realistic
preparetion of future maintensnce plans and budgeting,

o Spare PMarts Nanufacture >

1. The Covermment shoulld sszist industries in ebtaining foreign exchange
allocation for the procurement of raw materials for the msnufacture of
spare parts locally. Efforts by the Goverrment to edtain finsneial and
technical sssistance from international funding agencies and friendly
comntries for the expleitation of iron ore at Ligangs in Southern Tansania
should be intensified, Iack of own iron and steel industry will continue
to frustrate efforts en spare parts zanufacture and development of &
mmmmmm'

2 The Government should assist TRMDO 4in proocuring equipment for a national

Centrel Tool Room which will provids the metal engineering sector- snd
~ mechanioal workshops with requisite toeling.

3.  IEngineers in each industry must stuly and identify fast meving parts
_ua_muwmmuammnunmm

- & given peried Be that séonomical bateh level preduoiien eem be wier-
taken. The tendeney eof manufasturing s single spare part for immediate
replacement is axpensive and canses loss in Pprodustion time.

s —— ——— - . . . o e - P e —— - - —
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Vherever possitle spare parts must be msnufactured from engineering
drawings. Vhere equipment is supplied without detailed engineering
drewings then the equipment ahould be disesseaadled to prepare such
drewings. This work should not wait for equipment btresk-dowmn.

Incresased awareness is required on the use of TRNDO services especially
in providing design services in spare parts mmnufacture. Compeny
aanageaents on the other hand must set aside fumds for the establisment of

dexign officve at their eaaterprises, Vhen established these demign offices
will work with TEMDO,

o Negotiations and Aoquisition of Plant

1.

Iocal expertise to prepare detailed technical specifications should be
developed., %o mypplement expertise at industry level, cemtrelised
qcﬁuttmﬂnmlmbmmulqootﬁnﬂm.ﬂb
analyse technical tenders should be estahlished. In the case of
Tensania, TISCO - eould further be strengthened to do this job for

industries whe eannot manage on their owmn.

“Chotee ef techmology er equijment must be done en the tecimiocal advice of

ﬁomloﬁdﬂﬂnﬂnﬁoqdmtcﬂnt. The tendency in
Mﬁ-mu&mm&omzm thenselves in
n:ptutuu for the sequisition of equipment withsut invelving engineers
sheuld be discouraged by the Governent. This will reduce/eurtail
impertation of expensive t0-xwn and 1ifficult to maintain tecimelogles,
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Negotiations and agremments on the acquisition of equipment from eutaide
muet include clauses binding the supplier to previde truining em
asxintenance in the supplier countyy. Arrengements should preferedly

be made for engineers to witness part ef the manufscturing and/er
assembly work in supplier country so that they oan have some idea on
how the equipment is esnstructed.

Suppliers of equipment must supply all techmiocal doewmentatien to
fagilitate ease of maintenance and spare parts mansgment. In perticular
suppliers must supply druwings specifying materials and telerunces.

rd

In all agreements for equipment supplies arTengments en after sales
servise must be made.

It must also be agreed that during such services engineers from supplier
countries train en-the-job local maintenance engineers.
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