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CHAPTER 8 MAINTENANCE AND
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3 1 Present State of Employee Trammg at TANESCO

_ 'I‘ANESCO has a well- eqmpped trammg center in Morogmo 200 km west of Dat ¢s
Salaam. This centet prov1des various type of training to technical and clerical workers of all
job types as classes In-addition to fresh person trammg for the change of jobs, re-education

- for improving the levels of skill of employees, etc. is offéred here. The training for the

- maintenance” personnel of the dlstnbunon department is ‘divided into two courses i.c. the

hncsman course and the supervnsor course accordmg to dutles and levcl of Sklll

The tralnmg at IANESCO can largely he dmded into domestlc training and overseas
tzammg Overseas training has been lmplcmented with the aid of foreign donors, including
- JICA, SIDA, and NORAD ete. Domestic training consists of studies at the University of Dar -
es Salaam, intensivé training at the Training Center in Morogoro; and on—thcgob trammg
‘ (OJT) at the departments where employees are ass1gned : :

Wrth the prlvatrzatlon near at hand 'IANESCO is‘in a severe ﬁnanc1al condmon Smce
1994 it has not recruited .any new employccs at all, With the aim of cutting expenses, the
company is entlustmg its securily operation to an outs1de com_pany and this brought forth a
massive scale of excess personinel, It has béen strwmg to make the most effective use of its
‘ex1stmg manpower by, for instance, re—educanon its excess pcrsonnel and redeployment them '
 to the other departments. Those who were formerly working in the security department are
encouraged to change their jobs to the hnesmen for the maintenance of distribution facilities,
because the shortage of manpower is very seveére in the job of linesman. For that purpose,
TANESCO offers introductory training to them al the Training Center frequently The trainers
are mostly members of the DAMP staff They carry tralmng materials w1th them cach time
they give a trammg sessmn o : :

. *l The Trammg Center has various sizes of classrooms conference rooms and a
+ dining room and even a big dud1tor1um capable of accommodating 400 persons. For
‘the people who come from afar to receive training, there are two hostels, each of
which has 80 rooms. In addition, the Center has a guesthouse for VIPs with two suite
rooms. Tt is equipped with a gymnasium and outdoor athletics facilities for soccer
and track athletics. On the premises there are ~wooden poles for the distribution line

- works training, and steel towers for the transmission line works training. There are

- also materials for training in hot-line woxks When these facilities are not used, they

- are made avallable to outsuiers on a chargcable basrs '

8. 2 Background of the Dar es Saiaam Power Drstnbutlon
-and Mamtenance Pro;ect (DAMP) |

' W1th the sharp mcrease in power demand - by theé business booming after trade
liberalization and lack of systématic mainfenance have caused many part of system in Dar es
Salaam left under poor operating condition. In order to improve the situation, TANESCO,
with the fund cooperation of European countries and a series of assistance of grant aid from
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Japan, camed out extenswe dxstnbuhon fietwork lehabllltatlon piO}CCtS qulte succcssfully
Nevertheless, there are still many olds facilities those were kept in operation without proper
maintenance, In order to bring the distribution network in the city to'a satlsfaetory operatmg
eondltlon, conmderable mput and ener gles werc st1ll Icquued :

" In the gleater part of Tan7ama 111cludmg Da1 s %alaam, the power supply systems that
were far from reliable were impeding the progress of social and economic activities, Under

those conditions; it was an extremely important task to improve the maintenance capabilities

of TANESCO and implement proper mamtendnce of both the emstmg and rehablllt'ited. )
facilities of the company ' S . : S

Eventually, _TANESCO at ItS own expense and thh 1ts own know~how launched the .
“Dar es Salaam Power Distribution and Maintenance Pro1ect (DAMP)” in Dar. es Salaam, -

~ DAMP on inception has some problems regarding  technical capability - and skill on

_mamtenancc and tools and equipment necessary to maintain the Dar es Salaam power supply, -
For that reason, the Ministry of Energy and Minerals (MEM) askcd the Japanese government_ '
' for technical cooperatxon needed to carry out the DAMP pl‘Q]ect '

In response to the request from the MEM the Japanese g,overnment catried out a m1m~ '
project to back up the DAMP, The project period was three yeais, from January 1996 to
January 1999. The project consisted -of the supplying of tools and materials needed for
-~ training maintenance personncl for the DAMP project and the providing of technical gmd'mee '
to TANESCO staff in Japan and in Tanzania. Throughout the project period, a JICA expert
resided in Tanzania to support the project management as an advisor and- coordmator In.
addition, four Japanese experts in power distribution technology stayed in Tanzania for a short -
period of time to provide TANESCO technical staff with practical training in techmques to .
control rnamtendnce data, technolopy for work execution, etc. During the project period, three =
TANESCO engineers received training in Japdn on control and management of power -
dlstrlbunon systems : : o

Under the guldanee of Japanese enrrmeers, the DAMP steadlly 1mproved its techmeal -

strength and came fo conduct various types of work on distribution lines, maintenance of '

equipment, control of materials, technical education and training, ete. for itself. The activitics
of DAMP that is armed with appreciable mobility (large-scale equipment and vehicles) and
high standard maintenance technology, are greatly contrlbutlng to the 1mprovement of the'
power distribution system in Dar es Salaari to date.

Smce JICA technical cooperation ended, the. DAMP pro;ect has been camed on uncier :
the management of TANESCO (Kmondom North Reglonal Ofﬁce) and aehleved the
following works '

(hy 5 engmee1s 2 teclmlclans 24 lmesmen and 30 casual laborers are tralned to a -

- - competent level as far as distribution lines construction and maintenance.

(2) Those technical staffs who returned to reg;onal offices after eompany restructurmg are
performing well, They are leaders and trainers of others,

(3) DAMP always dispatches trainers to a Training Center at Morogoro to conduet
training/seminars to linesmen, supervisors, semor engmeers and managers as far as
maintenance as concerned, : .

(4)  All 11kV poles are numbered for 1dcnt|ﬁcahon This fac1lltate planmng and executlon' '
of maintenance work.
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(S) As part of OJT DAMP executed big projects which regional offices wotc unable to
cxeeute because of lack of qppropnate tools, eqmpment and expertise. To mention sotne,
~ such big projects are;
A) Construction of 33kV line fccdmg Chang' ombe 33/11kV substation and 11KV lines
" from the substation. The substation was consuucted to lmprove power 1chab1hty at -
- Chang'ombe industrial area.
B) Construction of 33kV line feeding Bahari Be‘lCh 33/1 1KV substation 'md 11kV lines
~ from the substation. The substation was constructed to improve power reliability at
- Kunduchi area including all Beach tourist hotels. The new bubstatlon also released
" the load of Mbezi substation.
Gy Rehabilitation of Mbegani 33/0. 4kV Substatmn at Bagamoyo : : :
D) Low voltage - distribution lines maintenance at Upanga and Kdllakoo The
maintenance works in these arcas involved clmngmg of old wires, rotten poles and
: 1mprovmg line connections. After the cxercise, Upanga and Karlakoo re51dence are
- . NOW enjoying electricity with minimum interruptions.
E) - Relocation of electric facilities allowing roads expansions. Pacmtleq located were
along Kawawa road Ubungo Mlandizi road Bagamoyo road and Kl_]ltonyama
‘strect roads, - :

, TANESCO mtends to develop the efﬁcxent functlons of the DAMP not only Dar es
- Sa}aam but throughout the country in the future '

: 8 3 Present Condltlon and Problems of DAMP

In recent years contmual rehabmtatlon and 1emforccment have appremably improved
; the condition of the distribution network of TANESCO. However, service mterruptlon still
occurs almost everyday The maintenance force is almost always put into construction of new
facilities and emergency work, including restoration of troubled facilities: it is seldom used
for preventive patrol or trammg of techmcdl petsonnel, Unde1 thlS condition, the Ievel of
B mamtenance has heen commg down

8. 3 1 Shortage of Manpower (Competent Staff)

 The mltlal purpose of DAMP was to 1mpr0ve the rehability of power supply in Dar

es Salaam through enhancement TANESCO maintenance capability on power distribution

. networks. and implementation of p'rope‘r maintenance of all the distribution facilities

- (rehablhtated and obsolescent ones) m Dar e Salaam and to train techmcal staff engaged
in mamtenan(,e of the facilities.

Lookmg at the present actwltios of DAMP however DAMP is extremely busy with

urgent field operations, such as’ construction and restoration of distribution lines. The
drastic reduction of manpower”? make DAMP conduet only OJT to the remained staff and
. casual laborers attached to DAMP. In other words, DAMP is ‘also functlonmg as a mere
construction agency. It is true that pract1ca1 training of linesmen has been carried on, but

- very few linesmen benefit from this training due to the fact that only a small number of

- linesmen are now engaged to DAMP, Since the period of JICA cooperation expired, the
 training in preventive maintenance that is very necessary for facility management, such as
preparing and updating maintenance data (line ledger, récords of measured loads, etc.), has
been shifted to individual region. The trainers for preparing, updating maintenance data are
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o the ex-DAMP staffs who returned to their lles-peoti've' fegzoné undei 'coriipany restrti’cturmg' '
in anticipation that they share their acquired knowledge and sktlls with their feHow work
mates. This was the plan tight from the begmnmg ' -

*2: As of July 1998 when the Japanese engineers were in 'lanzama DAMP had a
staff of 40 (sec Fig. 8. 1). However, the number of staff members decreased to 17 in

March 2001 (see Fig. 8.2), although there were some 30 casual Iabozers employed to
help with mamtenance work. .

Project Manager -

-Fig. 8.1

Project Manager

- | Directot Operations (1)

I

Asst. Proj. Manager
Regional Manager (1)

Project Engineer

Blacks_ﬁlﬁth n -

]

Drivers (4}

I [

Engineer (1) |

Supervisor (1) |

Foreman{1) - |

[ Cashier (1)

Li.nesma.n (6) . | ]

F1g 8 2 Orgamzation Chart of DAMP (2001 March)
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Asst. Proj. Manager| - NCA
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Project Englucer” § -
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{Personal Secretary(l)[ f Accounls Assl, (1)[ . 'Mainichance . Design & Planning | - | Supplies Asst (1) |
_ ' Engireer (1) - Engmeer(l) : o . -
Pcrsonncl CEcrk(I) E DFWEFS 65 ] IO B ‘ e
* |Security Guards (4) : “Maintenance |D&PSupcrwsor(l)| T
LT Supejwsor (1) S
R : Llectrlemns (2)
S Toremen (2) | Draughtsman (1)
o T ~ITracer {1)
1 Lmesmcn(lZ), | |Data Compiler (1)

Organization Chart of DAMP (1998 July)
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"In Arush’t and thmaruaro, as well as Da1 es %alaam there is an ftcuto shot’tago of
: mamtonanoe personnel, especially competent (skilled or experienced) persons who have
sufficient technical knowledge and can manage field maintenance work propetly. While
those experienced persons are ever dwindling in number due to retirement, death from a
_ sickness, transfer to sonie other workplace, efc., vacancies are not filled at all, As a result;
in Aiusha'and‘K'ilimanjalo even though routino maintenance work is done, there is much
“delay in initial response and the ﬁmqhmgs of sloppy workmanship, making the pe150n
concerned deplore that there is no progress in mainfenance technology. :

In order to stop such a technological setback, DAMP must enhance its training
function and stnve to acqulro effective new techniques and transfe1 them to the younger
generation :

8. 3 2 Shortage of Malntenanoe Tools and Eqmpment

" The sholtage of mamtcnance tools and equtpmout is a problem common w1th all ‘

: regional offices of TANESCO. In Dar cs Salaam, the tools, large-scale equipment, and

vehicles owned by. DAMP are expected as a biggest support to improve the level of
maintenance work. IIoweve1 many of those. tools and equipment have become useless
_ because of aging, rough use, improper maintenance, cte. Equipment which has become

- useless is seldom replaced, and only the few pieces of- equlpment that remain are used

excessively. In Arusha and Kilimanjaro regions, the service area is so wide that making a

B _round trip can take much time, However, there are too few vehicles that can be used to

. carry malntenauoe gangs and eqmpment Th1s is onc of the factors of mefﬁolcnt-
mamtenance - : S :

: 8.3. 3 Shortage of Repa:r Matenals -

_ _ "IANESCO has a system that enablcs the 22 roglonal ofﬁoes throughout the- country '
to utilize stooked repair materials mutually. When it comes to replenishing repair materials,

however, the regional ‘offices in Arusha, Kilimanjaro, etc. often find it hard to sccure the - '

. required repair materials because of chronic qhor‘tage of funds.

Some materials, such as wooden poles and wires can be procured locally but on the

other hand materials such as 1nsulatorq and hardware are all imported. For that reason, it
: takes muoh time that the necessary materlals arc dehveted to the rogional offices.

8. 3 4 Organlzat!on

, At the present DAMP is respon51ble mamly for planmng and executing mamtonance
- and repair work required to improve the reliability of power supply with the 33 kV and 11
kV distribution network in Dar es Salaam. Concerning the low voltage (240V/415V)
distribution lines, emergency repair work is outside the scope of responsibility: DAMP
only performs maintenance of those lines when requested by regional offices. DAMP is
also responsible for training maintenance personnel. Although the linesman training are -
provided as required, the supervisor training for the engineering staff has only basad on
OJT. Trammgs of engmeers was done in Japan durmg the pro;ect period.

Since DAMP is admtmstratwely supportcd by Kmondom North region and Serves
also other 3 regions i.e. Kinondoni South, llala and Temeke regions, more support is

© 251-



CHAPTER 8 MAINTENANCE AND TRAINING

required from the 1eg1ons so that DAMP functions satisfy the need of all four regions. . In
addition, the local regions of Arusha and K111manjﬂro strongly wish to benefit from the
- function of DAMP (itaining of mamtenance persohnel, 1mprovement of mamtcndnce '
' techmques mtroductton of aclvanced maintenance, etc) = .

8 4 Improvement Measures

8. 4 'I Rev:ewmg the Funct:ons of DAMP

The plesent condltlon of TANESCO’s mamtenance is in extremely hard snuatlon due .
"o shortagc of manpower, materials and- equlpment those are attributed to the shortage of
- funds and the cost-cutting measures of the company. At the site of maintenance, the work -
executed at the right time and by the right method is seldom found. This is due'to shmtage
of skilled technical staffs who are equipped with adequate pr actical knowledge aud skzll -
: requlred to properly the whole thmg about mamtenance work R '

o DAMP is contnbutmg, much to the fostermg of ordlnary lmesman by, for exampie _

~ dispatching trainers to the ‘[raining Center at Morogoto on a regular basis; However, its
. function ‘of training skilled-technical staffs needs strong- réinforcement and be continuous -
* 5o that DAMP can foster personncl required for proper maintenance of facilities. Asa’

~ result, TANESCO wﬂl no longer suffer frequent equipment troubles which, in the worst '

* case, have resulted in an equipment breakdown, fire, ctc. In order 10 dissolve the problem y

- of shortage of capable maintenance personnel it is indispensable to restore and reinforce

. the training function of DAMP. In this respect we propose that TANESCO should review. '
- the followmg ﬁmchons of DAMP.

(1) Separatlon the functlon of executmg works

At present the prmczpdl functlon of DAMP is to help carry out works whxch relate '_ '_ '

- to 1mprovement of power supply reliability (installation of new equipment, expansion,
maintenance ete.) which can hardly be executed by individual regmnal offices alone, by

“using the machines and tools that DAMP owns. Through doing such works, DAMP
performs both actual maintenance and OJT to the staff. But some of the works have
already become such routine jobs that the individual regional offices should be ‘able to-
carry them out for themselves, only they have fo be provided with necessary tools and
materials. DAMP should be providing them with proper guldance and advice as required.
Therefore DAMP must strive to assure the requned level of quality of work by, for -
example, mobilizing members of the former staff of DAMP, TANESCO should make

" DAMP concentrate on the training by executing carefully selected maintenance work% as
OJT which are dlrectly related to the required techmque and skllls at the sxtec; '

(2) Posntzonmg DAMP as orgamzatlon for fostermg techmcal staffs

DAMP should focus on fostermg personnel who tram linesmen and fostermg SV
trainers of supervisor level who are supposed to become leaders, especially in the field of

* maintenanice. DAMP is also required to prepare a plan for creating an environment in
which the people who have been trained by DAMP and dlspatched to local offices can
work comfortably and cfficzently : .
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| .(3.) S'co.pe' of training at DAMP

(a) Trammg of lmesmen
~ (b) Training of tramcrs who tram linesmen
(c) Training of superwsors who supervzse maintenance work -
(d) Remtrammg of trainers and supervisors for 1mprovemont of thenr skills
(e). Momtormg of mamtenance sites and provndulg of emergency support

: (4) Spre'ldmg and transferrmg mamtenance tcchmques

(a) Each of ths persons who have completed the DAMP trammg course.

shall becone the leader at the placc of assxgnment and provide educatlon .

and gu;dance to his group. - - :
(b) DAMP shall monitor the conditions of ﬁeld opemtions and grasp the
degree of dissemination of maintenance techniques.
(d) In case a difficult maintenance problem arises, DAMP shall help solve lt
(e Tramers who have accumulated practical experience in the field shall

return to DAMP as trainers there and reﬂect thelr experlences in the

DAMP trammg courses. .

_ By repeatmg the above steps "[ANESCO shouid mamtam zmd nnprove its
mamtcnance technology o :

" (5) ’lrammg tramers '_ ?

In order to r recover the maintenance capacity of TANESCO fo at least the tevel at
 the time of completion of the DAMP project (January 1999), it is desirable to assign to
- each office at least one person (leader) who.has completed the DAMYP training course

~ and to make him train trainers in the office. In the area covered by the present pr oject, the
number of leaders required for this purpose is 4 in Dar es Salaam and 2 in Arusha and
Moshi, respectwely o :

As the ﬁrst step, each reglonal office shall pIan to improve the quahty of
maintenance in terms of maintenance planning and skill by keeping the same numbers of
linesmen trainers as that_ of 8V trainers. Although it is important for each regional office
to secure the required number of trainers as soon as possible, fostering perSonﬁel through
education by a foreign lecturer ‘and having them gain practical experience takes
~ ‘considerable time. In the education plan, each office is supposed to foster at least one-half
- “of the required number of trainers by the end of the second year and the remaining half by

the end of the third year : :

' Every candldate tiamers dlspatched from the mdmdual reglonal offices to DAMP
* shall receive 3- month introductory and basic education provided by foreign lecturers, 6-
month practical training (includes OJT) provided by the DAMP staff, and 3- month
intensive education provided by foreign lecturers before he returns to his regional office,
In érder to enhance the effect of his guidance in his office, education of SV and linesman
trainer shall be prov1ded at the same time and for the same period of time, after which the
SV and linesman tralner shal] be assigned to the office in pairs.
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| 8 4.2 Organlzation

' The missions of DAMP are 10 fosler petsonnel engaged in mamtenance of thc entire
distribution facilities of TANESCO and improve the level of the company’s maintenance
technology. Therefore, it is undesirable that DAMP is under the control of Kinondoni
North Regional Office that is only one of the many field operations departments: Since the -
activities. of DAMP form part of the company’s manpower development plan, DAMP
should be an organization that is prowded with reasonable budgetary measures from the

~ standpoint of the entire company. In this context, DAMP should be put under the direct _
control of the Distribution Department of the TANESCO haadquarterq 'lhe pmpOScd '
‘position of DAMP is shown in Fig. 8.3, - = ‘
- Concerning the DAMP staff conﬁguratlon remforcmg the staff of tramers is an
'_memeAmmmHMmewmwmemW@gm@me@me
o 1s to be desired that-at lcast two trainers should .be added, In addition, DAMP needs’
' persons who control the tr. ammg matenals trammg a331stants drwers of vehicles, etc

' Mmlagillg Dircctor
Beputy MD R : Depuly MD -
{Corporate Services) R _ _ (I‘cchmcal Serwces) . .
, . : e an Dircclor,ofSystem L L,
| Director of Operations Dircctor of Project Ncoritrol & Transmissio rJ _ Dgrectpr of Generation
Manager -
Distribution Safety &

Commercnl Servn.es

Man tgcr :
Bural Electrification

' @w—..—_—.Regional_Manag_ers' ;

“{pAmMP

Fig. 8.3 Proposed Position of DAMP
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Project Manager

. Deputy MD 4
{Onerations)
Foreign
‘Lxpert(s)
¥ Project Engineer”
W _
- | Personal Scerctary | | Accounts Asst. ] * Maititenance *#| Design & Pranning | | -~ Supplics Asst
o R : - S Engineer (1) ' Bngmcer(l) S
Personnel Clerk’ [ Drivers - | e .
Soourity Guards s *[ " Supervisor (1) | *[D &P Supcrvnsor(lj
. Notcs T ' [ Foremen(2) ' | [{Electrician .
* L. * mark shows the key trammg staff L ' : Draughtsman
2. Solid line shows direct job commumcanon N Linesmen | |Tracer - :
3. Dolled line shows adwso:ylob communication ' + |Data Cornpiler

Fxg 8. 4 DAMP Olgamzanon Chart (An 1dea)

8.4.3 Training Scheduie |
In order to mamtam ‘and increase the’ mdmtenanoe capacity of IANESCO teohmcal_
support of industrialized countries is considered mdlspensa’ole Therefore, it is important to

. plan and execute the following types of training for engineers and technicians who are _

- supposed to become trainers who provide guidance to local staffs at DAMP.

(1) Trammg Abroad :
. Each year, at least two engmeers should have trammg abroad. The trammg course
- covers management and mamtenance of distribution chﬂltles latest maintenance
2 tcchnlques ete. : : L

(2) Trammg in lanzama ' o
-0 Twice a year, two foreign lecturers are required for 3~month training of field -
- supervisors and linesman tramers in the praot1cc of maintenance and the application of

mamtemnce tcchmques

(3) Trammg of tramers :
. Training of local staff (in mamtenance sk:ll of Superwsor level) by persons who
have completed the DAMP training course or by existing trainers shall be provided as
- required. DAMP shall plan the trammg for itself, and the tramers who belong to DAMP
shall prowde the training.

4 Trammg of llnesman
. This training shall be provzded o 1mesman as lequlred DAMP shall plan the
training for itself, and the trainers who belong to DAMP shall provide the training.
- Our proposed training schedule is shown in F1g 8.5.
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- 8.4.4 Train.i.ng CourSes-

' The contents of training shall be based on the DAMP cutriculum that had been used

- unti! January 1999, The Linesman Course covers mainly safety education, construction of

- distribution lines with wooden poles (excavation of ground and erection of  poles),
" assembling, stretching of cables, and maintenance. The Superwsm Course includes safety
education, construction work planning, keepmg and updating of equipment ledger,

recording and analysis of service interruptions, measurement of grounding resistance, load

current conhol by feeder, voltage measurement, and other. techniques to collect data

necessary for proper ‘maintenance work, etc. In the recent equipment expansion and
- operation at TANESCO the shortage of personnel for the following types of work has
3 bcoome consplouous hence it needs to be refleoted in the above training courses.

3 _(1) Cable work

in 1u.cent yeals the opportumt:es to handle oablos at mamtemnoe sites. are

increasing (e.g., i’ line relocation work during road repair work). DAMP has no persons

who have know-how of oable work hence asks the Substation Department for help -
‘whenever it becomes necessary. However, éven this department has only a few persons
who can handle cables properly. Under thlS condition, an accident or delay in work has
occurred from time to time. Since it is necossary for each regional office to be able to -
- perform cable'work’ for the 11 kV/33 kV dlstribunon lmos DAMP shall foster personnel
for cable work o :

' (2) Operatlon of substation equ1pment o ‘ I

- Controlling ‘the operation of distribution substatlons is the respons1b111ty of the
iSystem Control’ Department. However, the shortage’ of qualified operators has often
prevented” smooth distribution service. Since the substation devices are operated
‘according to instructions of the dopartment it is necessary to foster a stalf for correctly
“operating them as instructed, thereby reducing the duration of acmdental service

'. mterrupnon and 1mprov1ng the level of customer service.

' 8 4 S Prowdmg of Adequate Traimng Materlals

Many of the tools and equ1pment JICA supphed to DAMP durmg the last DAMP

'Support project have become unusable from aging deterioration or excessively hard use:

. only a few of the tools and materials are in sound condition. Since those useless tools and
'equlpment are scldom replaced Wlth new ones, the usab!e tools and eqmpment are ever
~decreasing in number. :

Concerning types, speolﬁcatmns ete. of thc tralnmg materials that will become

"nécessary in.the future, it is desirable to decide them after DAMP prepares a detailed
) tralmng plan-in consultation with JICA expert. The training materials we consider the
- minimum reqmrements are shown in Table 8.1.

' Table 8.1 Trammg Matenals to Improve DAMP

SIN L DESCRIPTION ' - QTY ' REMARKS

A WORKING TOOLS

1  [Screw anchor (provisional type) 5
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2 Snekﬂnngtoﬂcr 50 {Model 5R - 4010 :
3 |Earthing gear 6 Modcl MA 121A-20 for 11/33 kV -
4 |Rubber gloves 20kV with protector 3
5 |Rubber gloves 1000V W1th protector s e
6 [Safety belt .~ ' 20 Model 630-27
7 |Work platform (small s1ze) 10 '
8 |Work platform (big size) 10 [Ked . -
9 |Climbing spike with belt 40 IF-Gwithbelt -+
10 |Wire cutter (small si?e) S 3 [BCOTIS(G &) MMC) -
11 |Wire cutter (big size) 3 _|ABC-900 (G & J MMC) RC 800
12 HT fuse extractor (lnsulated sw1tch ' 7'3 , Mo del SA109¢3- 6 -
operator) . : :
13 “|Insulated ladder 9mt'; 3 FRM
‘14 - [Insulated ladder i13mts - - ‘3 - [FRM
15 |Aluminum extension ladder . LS
16 | Wire rope with Accessories - -2 . |[Main wire for 7 tone ctane -
17 |Wire rope with Accessories - 2 |Sub wire for 7 tone crane
18 {Wire rope with Accessories 2 [for3 tone crane
. 19 " {Portable winch with wire . 3. {1000D,MR-5 - - . S
20 |Welding torch kit with horse 10m 3 |Yamato'sangyo YM-B . .-
21 |Double snatch block 100mm -~ - 3o
22 |[Single snatch block 100mm . | 3
23 |Adjustable angle wrench 300mm 20
24 |Cutting pliets 200mm 720
25 |Ratchet wrench 20 . =
26 |Pliers case . 20 NP-3 -
- 27 |Spare saféty rope - 20
28 |Electrician tool kit - 3
29 ISling wire 1.5 tone 10
30 |Sling wire 3 tone - 10
31 Insulation distance measurmg rod g -2'
12m : : .
32 |Waist bag - : 20
33 Traffic safety cone 700mm c/w cone ! 5'0 '
~7 Istick :
34 |Auger bit 5/8" for dl‘lll machme 20
35 }Auger bit 3/4" for drill machine 20
36 |Auger bit 5/8" with handle 20
37 lAuger bit 3/4" with handle 20
| 38 |Canvas bucket 20
39 1Pull lift 20
40 . |Drum jack 6.
41 |Clamp stay 18
42 |Logger fixer 2
43 {Spanner holder . 20
44 |Ratchet holder 20 Co
45 |Tape measure 3.5m 10 [KS19-35B
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46

Tape nicasure 5.5m .

10

K519-55B

47

Tape measure S0m

4

VR 50

48

Tensioning hoist 1.5 tonne

20

49

Bolt clipper 750mm

4

50

Skinning knife

20

51

Conductor cleaning brush copper_ .

10

52

10

53

Conductor cleaning brush Alummum
Wire lope” - e

30

54

30

NIKO WR-12S, WR-14S, WR-16S

Haminers

OH HK-10

* [B.INSTRUMENTS __

~{Digital measure -

Barth tester

Fioki 3150

1Phase rotation tester

Megper (Insulation) tester
Clamp tester (analogy)

Hioki3117-13 -
Hioki 3127 '

1Clainp tester (digital)

Seguence fester

- [Hioki 3266

Measuring stick

_ |Power analyzer -

Voltage recorder

-|Hioki 8202-11

|Current recorder.. -

Hioki 9008 .. .

|AVO meter (Analogy)

_[Hioki-3030-01 -

~|AVO meter (digital)

Hioki 3200-01 .

Voltage detector 11/33kV

Phasing equipment - - -

| Tension meter =

‘qgagggzgcmqamauMH

LV detector '

les
S

c EQUIPMEN TS

Base station rad10 call ¢

Vehicle mounting radio call

Hand radio call -

Mobile telephones

Blue printing machine -

Photocopying machines (heavy duty)

Canon NP 6621

" |{Canon NP 6220

Photocopying machmes '
Laser printer :

HP 1100/1200

Personal computer - -

TV set

-_:g\oqu\mawur—

Video deck

el L SN S el Ll i R A B I S N - R

_‘)--*
b

Compaq Deskpro Computer c/w
Plotter .

f—

Plotter typé;_ HP Design jet 750C pIus

[a—
[P

Projector

—
-

ACamera -

[
(.

Video camera

]
Lo

Binoculars

| e | I N
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17 Portable computer N L 1
18 ‘Sctenttﬁc calcu.iator o 3
' D MACHINERIES , __
1 Air ‘compressor cfw dtggmg " ) DENYb DPS-9 5085 ;
 |accessories . L : m
2. |Pole hole excavator o RS I
3 |Bench drilling machme 1 KIWA KUD-700.
4 |Bench vice ' L 3 |G&JRV-150 :
5 |Power hacksaw (sawmg machme) ©j L JTSUNE BSM- 1907240 .
6 |Chain saw 2" |Shindaiwa'A303C - .
7 |Hand drill 3 -|Toshiba RH-38E -~ -
8 |Hand grinder 2 |Toshiba DGP-180B. -
9 - |Welding glassesd .4 |IDPMWIHD ' - . .
10_jCompression machine ' 4 ILOBSTER-AKH-1508 .-
11 Bumer o : "2 INEWFUJIS2B - o
E. \’EHICLES & MO’I ORCYCLES : -
| 1" [Truck with crane -2 4-ton truck 3 ton crane -
2. {Crane truck . 1 |8 tones '
3 . |Bucket wagon truck - 1 B
" 4 - |Pickup double cabin - e
5 |Pickup single cabin 2 .
6 Motorcycles 2

R 8 4.6 Dlspatch of Forelqn Experts

The level of facility mamtenance at TANFSCO is far from satisfactory Preventlve o
maintenance (i.e., maintenance for preventing accidents and equipment troubles) has never
been 1mplemented Although the DAMP prOJect was quite successful, the functions of
DAMP have been continually detenoratmg since the Japanese engincers left the site.

- Building a reliable maintenance system requires much time and labor. TANESCO should -

make sure that the DAMP activities would continue on a lasting basis. _
[t is to be desired that foreign experts should be dispatched to TANESC() S0 that they
can provide advice on and monitor the DAMP activities and coordinate the three parties
~concerned—~TANESCO, donor agency, and DAMP. In order to improve TANESCO’s
maintenance technology and make it deep- -rooted, it is considered necessary to have
forelgn experts stay at TANESCO ona long term basis. -

8.4. 7 Deployment of DAMP Functlons to Local Areas '

After the present DAMP is restructured whtch focuses on fostermg mamtenance
personnel training trainers shall be started. And one year later, dispatch the persons who
have finished the course to Arusha and Moshl so as to deploy the aetmty to transfer the
maintenance technology to the local areas. :

As already mentioned, in the first and second 3551gnment of tramers each palr of a
SV trainer and a linesman trainer shall jointly prowde technical training in the regional
office they are assigned. When the trainers are assigned to the new offices after their
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' training is completed, especially in case of the first assignment, it is considered important
- . to provide materials’ requncd at the minimum for ordinary maintenance opemtlom An
example is glvcn in T'tble 8 2, S

T qble 8. 2 Tmmmg Mateuais to Extend DAMP to Alusha and Kllmmnjmo )
‘S/N ' DESCRIPTION o 1QTY . REMARKS

1A, WORKING ’IOOLS
Strefching roller - - -
‘|Barthing gear ... " -
[Rubber gloves 20kV with plotector
Rubber gloves: IOOOV with pmtector
ISafety belt = N
Work platform (small 31ze)
- |Work platform (big size) -
Climbing spike with belt ~
_|Wire cutter (small sme)
Wire cutter (big size)
HT fuseé extractor (msulated sthch
_ opmator) : -
|Insulated ladder 9mts
- lInsulated ladder:13mts. -
Aluminum extension ladder
{Poriable winch with wire . - = -
“|Welding torch kit with horse 10m -
Double snatch block 100mm
[Single snatch block 100mm
_{Adjustable angle wrench 300mm .~ | 20
Cuiting pliers 200mm -~ 20
~{Ratchet wrench I 20
|Pliers cage ~© . ' 20 NP~3‘
 [Spare safety rope - e 20

Model SR 4010
~ |Model MA 121A 20 f01 11/33 kV

[Model 630-27

K4 ]

T-G with belt

BC-0775 (G & J MMC) —
ABC-900 (G & JMMC), RC-800

' Model SA109c3 6

FRM
FRM . =

\ochxm.;s.wm~

—_
fo

- —
Pk

o
o]

—
[#%)

—
N

1000D, MR-5 B
. |Yamato sangyo YM-B

,_.
U‘.

—
=}

" j—
~a

b b o= LI
MMN@MMM SR I ISP A O b BRI S P

—
>0

—
o

iy
=

1S

o)
N

(%)

7OOSG Maedakmzoku HOZAN
" [HKC-851

|\
£

' Electrlcian tool kit ' S

ol
byrd

Sling wire 1.5 tone 10
|Sling wire3tone . ° 10
- |Insulation dlstance measurmg 10d : 1’ '
12m ' :
Pull Lift - 2
|Drum jack 4
Tensioning hoist 1.5 tonne _ 6
Bolt clipper 750mm .~ 2
: 4
4
4

B
o

~ -

[\
o0

o]
N

L
<

(%)
- —

(o)
.

Skinning knife -
Conductor cleaning brush copper
Conductor cléaning brush Aluminum

(%)
{8

%)
Y
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B. INSTRUMENTS -
1 [Digital measure 1 S
2 {Earth tester 1 Hioki 3150
3 |Phase rotation tester . 1 L : :
4 |Mepger (Insulation) tester .- 1 |[Hioki3117-13
5 - |Clamp tester (digital) 1 |Hioki 3266 .
{6 [Sequence tester. 1]
7 [Measuring stick 1
8 |Voltage recorder 3 - [Hioki 8202-11
9 "|Curgent recorder © 3 |Hioki 9008
10 :|AVO meter (digital) -1 1Hioki'3200-01 -
11 |Voltage detector 11/33kV Q|
12 Phasing equipment 1.
c VEHICLES & MOTORCYCLFS : : S
1 |Truck with crane . .1 |4-ton truck, 3-ton crane
i Ptckup smgle cabm L R o o

‘ For the moment the mdmdual staff membets of the ofﬁce shall strlve to 1mp1ove

their abilities with the aid of the trainers who have received the DAMP training. Then,
© computers, tools, materials, etc. shall be introduced to improve the workmg environment.
By the end of the third trainer trammg, both Arusha and Moshi will be able to secure

~ required size of technical staff. The trainers assigned to the individual tegional offices are -

- required to strive to prepare standard qpemﬁcatxons of machines and tools and standardize
-methods of mamtenance and mspectmn in the ﬁeld m cooperatmn under DAMP
technical gmdance :
DAMP is required to prov1de the mdmdual tegional ofﬁces ‘with sultable support
: mcludmg financial aid, to enable them to positively carry’ out the maintenance operatlons
* in a planned manner. By analyzing daia obtained from the activities of the trainers at the
 individual regional offices, DAMP w;ll be able to prepa;e more effectxve mamtenance and -
~ manpower development plans. .
For some time after start of the present prolcct there w111 be certain hm;tatlons to the
tcchmcal gmdance provided by tramers who have rcccwed the tralmng at DAMP

8.4.8 PrOJect Cost_

(1) Material Cost’ : o : ' _
Estimatcd material costs to 1mprove ex1stmg DAMP and to extend DAMP tunct;on '

to Arusha and Kilimanjaro are shown in Table 8.3. Costs are estxmated based on

procurement in Japan and exchange rate is set 130 JPN/USS : -
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lable 8 3 Material Cosi (Unit: 1000 US‘t)

ftem = .. Cost . © - Remark

DAMP Renovation (w/o Vehicles) | - - 434 Foreign Cutrency

DAMP Renovation (Vehicles) . 338 Foreign Cutrency

DAMP Extengion to Arusha and g0 Foreign Cutrency

Kilimanjaro {(w/o Vehicles) | 90/plase

DAMT Extension to Arusha and S 138 Toreign Currency-
Kilimanjaro (Vehicles) - e T | 69Y/plase -
S ' CTotal | 7 - 1,090 - - B

(?) Ofﬁce Refmbzshment and Constr uctlon : .
_ Refurbishment cost of present DAMP and constructlon cost of mamtonance =
management office in-Arusha and Kilimanjaro are estlmaled below. ”lhese cosl are
estlmflted flOIll former DAMP pleeCt cosl -

T’lble 8. 4 Ofﬁce Refurblshment and Constructlon (Umt 1000 US‘S)

- Ttem o b Cost /. Remark
DAMP Renovation co 100 | Local Currency
Arusha o RO 100 .- | Local Cua_'rc_nCy
Mo'shi' L 100 .- | Local Currency
(3) Other Expense '

.. Foreign experts are supnosgd to be dispatch to DAMP under tecth'll aqsmtance
- scheme, therefore no expense is accounted for leoturers TANESCO are supposed to pay
administration” and other - minor expense, only oversea trammg of TANFSC‘O staff is

. accounted m the pro;ect cost. : : : :

Tabie 8.5 Annual Cost of Trammg of TANESCO staifs abroad (Unlt 1000 US$)

Item B - Cost . . - Remark

Trammg abroad - - 40 - | 2 persons x 2 months

' (4) Total Cost
- Cost of through (1) to (3) are summed up in Table 8 6 '

| Table 8.6 Total Cost Needed to Improve DAMP Function (Umt 1000 US$)

st 2nd 31d Total

—  TEc | m o . 772
DAMP . ¢ 100 . . 7100
Awsha |76 SV 100 | 100

T FEC 318 . T 318

Moshi |7 ¢ T 100 | T 100
| Training ~. | FC 40 40 40 120
o FC | 812 676 | . 40 1,528
Total TLC | 100 7200 i 300
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8 5 Future Tasks

8 5 1 Organlzatlon for Equ:pment Mamtenance '

As an elootric uuhty company, TANESCO should cieeuly 1ecogmze the 1mpoﬂance .
of facility mamtcnance and consider suztable perscmnel disposition and budgetary
measures, : -

( 1) Enhancmg 1ecogn1t10n of 1mp0rtance of mamtcnance
. During the recent field survey of the distribution facﬂltws of [‘ANF SCO we -
nioticed that many of the facxhues were deteriorating rapidly due to insufficient

maintenance while the rehabilitation of facilities with forelgn aid was gomg on. True, we . '

- had heard that there was nothing satisfactory about the manpower, repair materials, tools,
transportation facilities, etc. But, the conditions of the field were surprisingly miscrable.
~ Many of the facilities showed no signs of having undergone cleamng, let alone inspection.

~ We were wondering why such an awful situation had come about, when we came across

a newspaper article about the maintenance cnhghtcnment movement in Tanzania*3, It

* was an article introducing the open lecture meeting entitled “Maintenance Challenges for

- the Engineering Profession in Tanzania,” given by Dr. R. J,"Masika at Dar es Salaam

Institute of Technology and Prof. B. A. Kundi at Dar cs Salaam University. The article

'~ clearly explams the essence of maintenahce problems in Tanzania, The explanation that
 the Tanzanian ‘carcfree’ culture underlies the poor mam’tenance is s very convmcmg A
text of the artlcle of the artlcle is ngen below '

*3 Appendlx : Mamten‘ance: Thc nussmg lmk in [anzama » (By Zephanla Ubuwam)

. At the Umversn‘,y of Dar es Salaam (U‘SDM) researchcrq are studymg the cost of .

‘no maintenance.” The Mamtenance Center of Dar es Salaam Institute: of Technology
(DIT) and the Institute of Technology Management (TechMa) have ‘cartied on a
maintenance culture enlightenment activity for several years. To improve the level ‘of
maintenance in Tanzania, it is considered indispensable to change the maintenance
consciousness of the people, especially those who are engaged in maintenance work. In
this respect, we were impressed by the intelligence and acting power of the persons who

- were propelling the enlightenment activity. .

To create maintenance culture among the employees of TANESCO, it is
recommended that TANESCO positively utilize the above _organizations—making the

employees attend lecture meetings held by those orgamzatlons or inviting thelr Iccturers _

. to the Lompany s lecture meetmgs '

(@) Mamtenance cost

TANESCO—a _ public utlhty companyﬁ—has the respon31b1!1ty to supp]y the
customer with high-quality, high-reliability ~electric power. To discharge this
1esponS1b111ty, the company must be ready to spend substantial amounts of maintenance
cost for securing maintenance personnel and procuring maintenatce materials, The poor
condition of distribution facilities of TANESCO is ascribable primarily to the fact that -
even the minimum degree of eqmpment maintenance is not 1mplemented Neglecting the
necessary maintenance on the pretext of a tight financial situation is wrong. TANESCO
should strive to make its management sound and provide suitable budgetary measures to -
improve the present conditions.

-264-



CHAPTER 8 MAINTENANGCE AND TRAINING

o . : o Appendix :
: Main'tenance: The missing link in Tanzania = (By Zeph’mm Ubuwml)

_ POthOle on the hlghwayq vehlclcc; idle on rocks, leaking pipes, cracked buildings as

wcll as those which have not seen a coat of paint for twenty years, have something in
common - lack of imaintenance. Engineering cxpcrts say lack of proper maintenance in
* Tanzania has rendered worthless huge investments in roads, buildings and ut111t1es and in the
end, have negatlvely affected the country s economic pmfm mance.

‘ _ D1 Rmhard J Ma%xka of the Dar es Salaﬂm Inst1tute of Technology (DII) and Prof,
_ Beatus A. Kundi-of the Dar és Salaam Umversny (UDSM) are among the many cxperls who
‘feel that the lack of a culture of maintenance in Tanzania must come to an end, _
L ~ “The need to maintain facilities in order to fight against general ware and tear; qgmg _
and othcr associated functional deterioration which can lead to-either complete breakdown or
total loss of mvestments in facmtleq and mfrastructure can not be over emphasxzed ? They
sald : :
D, Ma51ka and Prof. Kund1 who are both engmeers rmde the plea in Dar es Sqlaam
rcccntly during an open lecture organized by the Engineers Registration erd (ERB) on
“Maintenance Challenges for the Engincering Profession in Tanzania.” o
They said although' no tacxhty or infrastructure can be kept fully wmkmg Wlth()ut
eﬂ"ectwe ‘maintenance, experience in Tanzania has shown that the 1mportance of maintenance
has been overiooked for 50 Iong even by the 1ndustr1a1 and busmess sectms

'Importance of Mamtenance PR S T
- “New ‘industrial and busmess sectms in Tanzama appear skeptlcal as to the
1mportance of maintenarice in increasing efficiency and promoting productivity. This suggests

a serious need to improve awareness on the important role of maintenance.” they pomted out.

Dr. Masika, who is the Director of Studies and Vice-principal of DIT, took the floor
first to explam to technical experts and other members of the public at the British Counml hall
in the city the problems behind madequate mainfenance in Tanzania. - : '

_ - He singled out “widg spread negligence” in the carte of facilities and mfrastructure as

problem number one, followed by inadequate capacity utilization,  and high rate of
breakdowns. He said: “The incidences of negligence and inadequate or lack of maintenance of
buildings, roads vehicles, industrial facilities and similar important assets is unfortunately,'
widespread in our country.” He told the audience that the direct and indirect costs arising from
the. purported neghgence we;e 1mmensc and constitute an unnecessary drain on our
resources.” . : ‘ : :

o Accordmg to hlm many industries in Tanzania suffered economic Iosses due to low
rate of capacity utilization caused by low availabitity of cquipment, as a result of inadequate
maintenance of the production facilities. An industrial survey conducted in Tanzanian
industries in the- 1990’s, revealed that poor maintenance of installed equipment was a major
factor contrlbutmg to" the fow capacity utllizatlon Low availability and reliability of the
machines and equipment were mentioned in the study as significant contributors to low

capacity ufilization of the facilities. On the high ;‘ate of facility breakdowns, Dr. Masika said
there was generally “more than usual high rates” of breakdowns in facilities in the country,
mvolvmg the public and private sectors. “This is a result of lack of any adequate / systematic
approach to mamtenance and the tendency to rely mainly on breakdown maintenance,” he

- added. :

Examples of famhﬂev hnfrastructures affected by poor maintenance include roads

- water supply systems, eleciricity, schools, hospitals and fire brigades. :
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]‘,ffects of poor maintenance _

. The poor maintenance of road’ transpmt network hmdcrcd not only movement of :
essential goods, but led to higher vehicle oper atmg costs, mcreased number of aceidenis and
reduced reliability of transport and related services, : :

- “When repair of road is delayed, the DIT Vice Principal sald 1t would lead to more -
destruetlon which would, in turn, involve extensive rehabllltallon » and even leburldmg :
entitely afresh at three times the cost of 1egular‘ maintenance.”
o Live examples include the on-going Urban Sector Rehabrirtatron PrOJects tunded by '
DA, .running “into. millions of dollars, and the Dar es Salaam Road Improved and
Maintenance PlOJcct (DRIMP). Unfortunately “thére are reporis that some of the newly
rehabilitated roads, in the latter projects, funded by JICA have already started to deterroratc
duc to lack of tnnely and / ot proper mamtenance 3

Plof Kundl a mcchameal engmeer and currently the Head of Department of

- Mechanical Engineering at USDM, underlined the causes of lack of mairitenance, and what is . . |

: currently being done to rectify the situation. He was exphmt from the word go: the underlymg o
. ¢ause of the mamtenance problems in Tanzama isa weak or abscnt culture of mamtenance in
' many seetors S :

" Lack of management systems EER : : :
' There is'an inadequate appreuatron of the need for mamtenance, 1nadcquate

. commltment to maintenance and lack of awareness by policy makets of the maintenance

problem, Technical experts are equally to.blame according to Prof. Kundr In many cases they
acquired facilities and developed new structures “without takmg optimum: consxdelatlon for
maintenance.” . Other . causes include madequate maintenance ~management systems, -
insufficient local capacity to handle maintenance of hrgh technology systems, inadequate
development of human resources for maintenance and inadequate resources allocated for -
maintenance. “However the university don emphasized that whatever support was given,
Tanzania would remain behind the mainienance of its infrastructure and facilities if the culture

- of maintenance remained weak. “The problem of maintenance and repalr in this country is not " -

only a matter of, or lack of manpower teehmcal know—how or spares It is also a questron of -
attitude and habits,” he said. -~ . - L
He admitted that the importance of mamtenancc was hot well apprecrated by .
institutions and individuals in Tanzania. Furthermore maintenance was sometimes regarded
merely as a shop-floor activity such as lubrication of maohmery and repair of 'a machine or -
machine part when it breaks down. “People do not seem to" be bothered by the growing
number of potholes in the roads or by cracking pavements People do not get irritated by -
growing heaps of filth by the roadside or in the open drains,” he’ explained. Prof. Kundi
added: “It is the problem of attitude of not caring, résulting in the loss of standards, acceptmg
malfunctioning of technologres and 1gnormce of consequenhal costs.” : '

_ . The var51ty don talked of an on-going research on the cost of non-mamtenance the
establishment of a Maintenance Center at the DIT, and the activities of .the Institute of-
Teelmology Management (TechMa) which has been promoting the culture of maintenance for -
some years. In March 1996, TechMa in collaboration with UNESCO, organized a successful
first ever working shop on the Culture of Maintenance for Sustainable Development. In the
followmg ycar it published a book on “Culture of Maintenance for Sustainable Development
in Tanzania,” and currently TechMa is conducting a pilot prOJect on “Building a Culture of

. Maintenance for Schools in Dar es Salaam.
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