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- INDUSTRIAL RETORT

TANLESC0'S TROTTCTION DDFARTMENT

By: A.J. Pernandes* and N. Ijuaba%

1.

Lntroductian

This report is based on the practical training which we received
with TANESCO -~ Tanzania Electric Supply Conpany. It has
conpiled on the bits of infornation pgathered fron differ&ﬁ%f
individuals working with TANSSCO at different levels and alsoe
on the experience geoined during our study with the conpany.

This report deals mainly with the working of the Protection
Departnent which cones under the Electrical Departnent of the
conlpeny. The neter departilent in turn cones under the
Irotection department. The protection deportment, as the naie
inplies, concerns itgelf nninly with the hrotection of the
company's power systents It ie thele to meke sure that in the
cagse of ny fault cceurance, there should be nininun disturbance
and danage to the systen and the eguipment involved by isolating
the faulty part of the systen.

Menpower

Three relevant flow-charts of the crpenization of the company
with respect tc the protection department accompany this report.
The protection departuent is headed by a Protection Engineer
who is alsc the head of the meter departnent. This post is
held by a full gqualified engineer who has wide experience in
thig field. Immediately below hin is an apsistant protection

enginser who necessarily is o graduate in electrical engineering.

To assist then both there is another graduate electrical
engineex,

In running the ueter department, the »rotection enpineer is
assisted by the senior meter technician and the instrument
technician. The current holders of these posts were both
trains’ in Britain by the Ferraenti Meter Manufacturers.

* 2nd Year Students - Department of Electrical Engineering.
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You then have the meter readers and & meter 'repair gang'! which
includes meter mechanics end meter cléaners all of whonm are’
skilled workers who have aquired their skills mainly through
experience. There ig also the meiter sealer who - is a semi=
skilled worker. Also with the meter department are four
labourers and a secretary., The rrotection department is alsc
entitled to assign jobs to labourers and technicians who are
with the electrical workshop.

o M. | Lty | atlaii

.
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Dutiesg

|

|
Among other things the prote€tion engineers are concerned with A
the testing of protection instruments. Before any station,
sub-station or control rcom is commissioned, the equipment has
to be tegted,; no matter how new tihey may be. In protecticn
one comes across relays, contactors, energizing coils and f
things of that sort amd these have to be tested so ag to ensure |
their functioning when their services are called upon. Testing f
is alego done periodically on the average of once a year, on ]
existing protective systemg. The depsrtment alsc has to be |
kept informed of any changes in the existing power system so !
that the necessery changes in the protection systen ean be
made. The department hos also to prepare droviacs of the

current protection systems of nower stations and sub=stationg.

The staff of the meter department is concerned mainly with the

testing and repairing of meters and instrumsnts. The senior |
meter techniglan is in change overall. The instrument |

technician carries out work on instruments such as amneters, r
voltimeters and synchroscopes. There are three test beneches; 4
one is for testing new single phase meters, the other for .i
old single phase metere and the third for beth new and old i
polyphase meters..

Here meters are adjusted for lead and power factor so that :
they give & reagonable reading within an error margin of

about X 2%. Of course, hefore beinr tested old meters are
both cleaned and repeirsd as necessary by the repair gang. 0ld
meters are nermally ones which have been used previously and
which are brought for testing at the request of the consumer
who has. reason to believe that they are not reading coryrectliy. WA
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‘comparin: and contrasting the equipment oif Terell by the di ffcrent

1
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After approval the metersg are sealed with the coumpany's ;
seal before {hey are utilized by the consumer. The meter ,
department has the duty of meking periodical checks on
conguters meters but this is not being implemented at the j

moment mainly because of lack of staff.

Information

Concerning the flow of informeticn both to and from foreign’
companies with respect to TANESCO, this is normally done only
when the need arises; that is to say, if for example Tanesco
finds itself in need of some switch gears,; neters relays,
control panmelg or things of that nature, then it will nornally
reguest leading menufacturing compenies such as General
Electric, English Blectric, Landis and Gyr, Easun, Reyrolle
and Ferranti for catalogues together with current prices of
the equipment, Tanesco o course, having specified the use

of the equivment and eny other saecial features it should
contain. These ecorpanics then send their catalogues and by

comhariies end piving preference fo nrice, Tanegco then decides
on the eguipment to be bousht and places an order. All this
correspendence ig carried cut thicurh the normel postal servieces
Al ternatively, an order may be placed directly to 2 b Tl
eongerring itself with keeping up %o date, with the wroducts
of leadisy manufacturers and thereby being able to reccommend
certain sroductss. With Taresco this done in the case of pur-

chasing meters whereby orders are placed with Engincering Powep

and Develorment Construction based in Kent - U.K. -
Together with its preoducts the company sends e detailed i

drawing of the item and dlso the current, voltage and other
relovant schematic diagrons., These then come to the protection |
department for checking via the Operationg Manager and if thera;
are eny discrepancicg or corrections to be made, vhen the
department writes back to the compeny via the Operationg

Maricger to take note of and to reetify the drawings or the |

product for that matter. 4s before all correspondence is done

through the rostal gerwvices., Only when there is upgent need

then the Telex may bt used for gurTEespondence Verbal contact
via the telephone is hardly ever made. In sone cases where a

|
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a major project is bein; undertaken or sone new and conplicated
equipnent is bein:. utilized, then the menufecturing company
may decide to send along its personnel for installing and
supervising purposcs but this of course has to be agrecd upon
with Tancsco.

Main Tonip

From all the jobs that we did durins oup 8tay with the protection
department, we have singled out the Ruvu Pump Station Project

to report on. This projeect illustrates a typical sub-station
and it shows the ty’e of cquipnent and the estinated costs

it takes in putting up such a project. This “roject was
superviscd and werked on by a graduate trainee who is esrmarked
for the position of assisztant plant en’ incer on completion of
his training, e project is very near cenpletion with Juast

a few mninor finishing touches left te be done,

Followin: are tebles showing the tyue of equinnent used, the
country of origin and the estinmated costs. It is by ne means
an cxhaustive account but it serves to show all the major points,

Overall Equipnent

LDQUITMENT ISTIMATED COST (TZ.SHS)

-

33 KV 0il Circuit Breakers together

with Metering and Protection 100,000 Shs.
Protection Improvenents for Existing
Switchgear 10,000 Shs.
Twe 2.5 MVA 33/11 XKV Transformers
Including Transport, Overhaul and .

esiting. (Transformers were pre— _

iously used at Tanga) 300,000 Shs.

ine Panels, 11 KV Reyrolle IMT
witchgear 500,000 Shs.

abling - Both High and Low Tension 60,000 Shs.
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T« Details of the Equipment Used

The 33 KV o¢il eircuit breaker was menufacturcd in England by
Associaoted Electrie Industrics Limited.

3% KV Control Panel

y
Wi """ﬂﬂﬁﬁ%&y‘J"*Lifan— Pride .V Average Hid
Conponent of Origin] BExpectencyl per Unit Capaci®il ne of
Delivery
Ammeter England 20 yrs - 0 - 40A |12-18 mth&j
Voltmeter England 20 yrs - 0 - 40KV] 12-18 nth&?
Two Overcurrent _ ;
Relays England 20 yrs 400 T5hs - 12-18 niths
One Earthfault
Relay England 20 yrs 400 TShs{ -~ 12-18 mthﬁﬂ
One KVAH England 20 yrs 300 T8hs| -~ 12-18 mths
One KWH En%ihhd 20 yrs 300 TShs} =~ 12-18 mths
8. Tap Changer Control Panels
Components: Two tap position indicators
Two voltage rerulating relays
Two sequerice selector switches
Jour indicating lamps.
c AT . e i .

The panels and their componente are all from England. Since they
cone as o complete unit, it was not possible to obtain the prices
of the individuanl components. Neither was it possible to lnow
the year of manufacture.

Relays are supposed to be tested at least once a year and subject
to good maintenance they can last up to a period of 20 years.
This, however, does notv mean that after this period they are
indiscriminatcly thrown away, they are left on until they can no
longer be relied wjpeon.

The ftesting equipmen% usgd by the protection deportoent had been
manufactured by the Bryce Electric Construction Company. It
comprises of a vrimory and a secondary injection kit. The




ETAILS OF 11 KV REYROLLE L.M.T.

SWITCHGEAR
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former costs about 9,500 T.Shs and has a maxinum output of 600
amps with a life expectancy of twenty to twenty f{ive years.
The latter costs around 6,000 T.S8hs and has 2 nmaxinum capacity
output of 10 amps with a life expectance of the cone above.

Conclusion

On the whole we found the training we got with the Protection
Devartmnent very profitable, vory educational and vexry enliczhtenings
It was “rofitable in thot we paincd & lot of experience,
educational in that we cane ocross things that are rarely tauzht
in school and even that what was taught us becaue even nore clear
and it wos enlightening in that we now know the ups and downs

of a conpany and hew the ups are projected even higher and the
downg are raised to level ground.

On the whole we feel thaet the protectior departient could do

[

with one or nore nenbers of staili sinee there is & lot of office

o~

i
work to be done ag well as @ lot of running ground for testing

and cormisesioning purposes.

It is very obvious that the protecticn department needs a car to
carry out their chores but this does not hapon 1o be the cosc.
The department has to rely on cars thot are available in the

car pool and this leads to a delay of several hours or t¢ the
pnogtponement of a job for a wholc day. Obviously, there is need
for the acquircment of & car by the deparitment as soon as
possible.

The proteetion department ic always involved in very mony nume-
rical ezleulations and at the moment these are eithur donc
nanvally or with the aid of a desk caleculator. Some of these

calculations arc wvery laborious snd time comsuning and in most
cases very accurate results are called for which obviously cannot |
be obtained with the present mcthods of egleculation. Since |
Tahesco has a computer of its own we fail to s-e why full use of
it is not made, especially in the technicel field,

Dispersed through Tanesep are a nunber of expatrietes and we
were inforned thot plenms are uvnderway to meke do without them in
future and to have citvizens in their places instead. At this
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moment this cennot be implemented but we see a lot of scope for
future graduates in Tancsco.

As we mentioned enrlier, the meter department iz dvty bounc €0
meke pericdicel éhecks on consumers meters but this cannct be
implement for lack of staff. We therefore propose that the
meter departiment employ nore stalf for this specific purpose
both in the interest of Tanesco and 1ts consuners.

Finally we would lile to thank the staff of the protection
department for the inveluable help and effort thcy put into
making us wnderstand what they were doing and for their sin-
cerity in wantin. us to know what we were doing.




