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ABSTRACT
_ This paper looked at. some:mejer problems  that eegatively affect maintenance management in our
. electrical 1ndustry Some: remedtal measures have been reviewed to 1mprove the maintenance culture.
Adequate maintenance addsito the life of any: equlpment and indeed any system. To ensure effective
. maintenance, effective: management financial: chsc1plme adequate staff development and geed staff

welfare schemc among others, should: be put in place

KeyWords:_Metntetzaece,'P}Jeﬁeeszere}ﬁ,_,R zaﬁt’_lz’ty;(?enemﬁon, Transmission, Distribution.
L.INTRODUCTION. ., . ' Furthermore, maintenance which is a function of
reliability can extensively be discussed under

In N1ger1a, electric energy genemtlon “and gl oo _
these subdivisions of the electric power system

Bl

delivery have constltut :__

8 'ommant parameter

in . most domestlc

: develepment. Hence, the censc1entmus effort of ) Generation

the Federal Governmant ef Nt gena to re~structure (D) Transmission
_her power: sector” :t_-ea-sattam:;\:._tgreater;- eﬁ-lcleney-, ' (_iii)' Distribution
improve setvice delivery and increase  private (iv) Control and protection

sector participation. Although these efforts had _I_E_.igt_tre 1 shows the schematic diagram of an
‘been:on, pewer supp'ly sitiafion’ in'the country _-.electricejl power system showing the principal

presently has not been’saﬁsfectory and Ze‘fﬂclertt 2 elexﬁ_ent:ef the subdivisions.
‘The reason is net f -fetch s
machinery or equ1p,ment used 111 thls sector ismot
- regularly malntamed while those. wheee parts are s @

worn . out

.are:. not replaced 'I-herefore,

DisriionardUllizatian -

" Figure 1: A Schematic Diagram of an
Electrical Power System.
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The major component of this subdivision is the""
generator, which is coupled to the prime mover..

The generator is the core of an elecirical power =

system and its nature and deei.gn depends on the

the area covered is quite

by lmesmen -is

“source of primary energy i.e. steam, gas, water: piiifi

‘power or diesel [2]. A generating unit is a

‘complex system comprising the gencrator stator

winding and associated transformer and unit

'__-tran,sfonner rotor w1th its field winding and

exelters, and the turbme and its assoomted-

'-oondenser and boiler complete with auxrhary

.'4'-'fansJand pumps Faults of many kinds can occur

"'w1th1n the: system for which diverse proteetwe"

means are needled. It is desu'able to watch out for

the following hﬁ-zards_. L
i " .
() Stator ins_ulé._tion faults
g W) Ove?voltag_e’"'g-
(i)

‘Unbalanced Load
s (iv) Rotor-fault-_ BT
i (v). Lose of excitation
v Loss of synchronisation
(i) Fa_i-lure_ of_pri-me mo ver
(viii) Excessive vibration etc.

1.2 Transmission

Modern practice demands sitting of generating'.

stations as close as possible to the primary source

~of convertible energy and then to transmlt

electnolty to the centres’ of utilization. Hence in

'ngena hydro station are sited at Kainji, Jebba

\'-{and Shlroro with the thermal stations at Egbm,

'-'Sapele, Delta, and A1fam respectweiy LlobtrICltY.

| Hg u'ansmlttedr through-a.330kV and 132kV grids =

Whl.nhsspan- virtually the entire country.

The' overhead 'transmlsswn Imes are prone to

hghtnmg stnkes, mterferenoe by falling trees,

e -,'j_g{,gm.—_ewsﬂpags_qmm-mmowmm CHANGE, FOOD SECURITY AND ENGINEERING INFRASTRUCTURY e

1.3 Distrib;tltion System .

S8 L e !-n.

Overhead distribution is praettced in most of the

oountry and the ‘greatest enacs’) on thq pcnver

sy‘stem ig expeneneed on ‘this *'section’ of ‘the

Company voft ngena J(PHCN) to upgrade
oVerloaded d1s1:rlbutlon lransfouners '

1.4 Control ang Protection System

Control and protectton systems are 1ncorporated

on the power system to increase the overall

 cost of installing
.S.’_‘ems ih.ay.. be
- SYRY, smadl  bug _. ensure. ,servxoe
conti_:_ mty and at the mstance of faults protect the

system from'destruotlon

~The: primary: ob_pectwe of any. eleomolty supply
updertakmg 1s to provld "--"unmterrupted power
supp; 0 thef consume;‘ This

is only. possible

o’ 5]
{"Y.erf i PP J"l Fih 172 11
sectors o

f’

there have b een: lots of pubho: ( _g,tor} esin }N;lger,@




atm domg everything posmble to avotd - a !
breatcdown This is the most elaborate system of
.-mamtenancc and is employed for systems where :
: ;-.:.'Ifallures are unacceptable. This wﬂi naturally

".-.__;:'_;_apply to the operahon of Powor Holdmg'

4 ":Preventwe maintenance will normally restore the_
f-:'é'.eqmpment to  as-new state;‘and’ acoordmgly
achréve a high levol of plant rehablllty

: _._;f-Basic Require_lnent_s__ l'or Effective-'
b M-aiilte nance

'_Let us consulor some of the factors that s ould
"'.-551-necessar11y be factored 1nto the pro;eot o -

~enhance and ensure mamtamablhty

¢ (1) " Equipment Standardisation: 'ZE’qt.ii'iJmeht

“standardisation effectively limits the amount of

“Company of Nigeria (PHCN) an a1rora:t‘t ete.. &

ic *'spdare parts that need be stocked at any given’ i

" “itime. Ttteduces the variety of equipment that the
* “maintenance work force has'to cope with thereby

; ':'_""tﬁé"gtraihing needs and costs "aittorfd'aﬁt" B

__orgamsatlon and thus resort to consultants this
: pro-vldes some advantage in -__estabhshlng.._.-'
-zs"tsﬂaardisaﬁon. R

_-trarnmg of the porsonnel for a grven prOJcct."-

‘the internal workings of the equlp-ments-- The-l

_{;,ult_orstandmg of how the oqurpment s put

together is of immense beneﬁt as it boosts

*“'Estabhshmont of oomprehenswe standard forany
':-""lﬁlg ‘orgamsat:on is a mean task and requires .
‘specialized expertise. Such personnel -may. ﬂbt'b_e“"-:-: o

.._-_::requlred by the normal aCthltles oF tl'le

(i) 5 Tke Training ofMamtenanCe persannel The -

_shbuld normally start . the eqmpnﬁ:ﬁt
_":manufaoturlng stage and at manufaoturer g

' workplace This approach oxposes the trameos o :
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L _."'mal_ntenaqce-s_tqff._:

i 15__00mpreheusive ' commissioning reco;ds,.'

. .(fy) Special Ma_;’i:_ténance Tools: This should"'bé;-
i -___.\__\acquired along  with ' the eqmpment

i 'thﬁdehcé - at the :ma.intenance
L Addmonally, thése maintenance pcrsormels.-
".""should pamclpate in the mbtallatlen

i fconnmsswnmg stage of the equipment, W1

 this approach at the project site, the equlpmentf
wﬂl essentlally be a ‘black box’ _'t(_) th

S (;u ) ngoquiﬁr_’Eg'-_mp ment Documeniation:  This is
*";?.211.1‘.‘3‘3.31‘_’1).";_.:?1.1117'h important aspect of Pm.l@qt "
v qxgéﬁtion;g poor documentation can . be
: mghtmare to the ;Jlaintenarlce staff. Poorly.

~ executed ' projects = should normally

G eqmpment mamten ance manuals cormnlssl,pmng-

test records ctc

; ',Unavmlablhty of such tools will always be a, og :
.in the wheel of proper maintenance . a

improvisation at carly sage may lead to
Z.I:g._e.r;iuipmc_x:_l___t;.d_a:mage,_ Special tools imp;ovisqﬁigﬁ. .
* may become applicable later in the life gfthe

- equipment - when  adequatc  maintenance

.cxpg_rience must_:_have been attained.

2.2 Mamtenance C'apability for Power
'-_'Equlpment ' b

Every power system has a number of _f?_gﬁprs
which are peculiar to it. The line length ls
 different and as'su.ch‘thc voltage profiles w:aﬁld
"'be pecuhar to the power system. Operators would
"therefore have to. study the requirement
; voltage control and system stability. Also,
: 'operatlon of power system ru,quncs specla_ :';ed

:'knowledge of the system behaviour -

':'changmg Ioads and power factors, as w_'
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. Maintenance .

 Planned Mgintenance o

Préven_tiIre_Mainteuance Corrective Maintenance

5530

Flgure 2 Forms of Mambe : ance

: f_.,lmports vm:ually all equ1pment and the.
..=assac1ated »spare* parts.. Due to’ the

- unfavourable’ exéhanga rate, it is not, easy
to'obtain. spare paris for mamtenance

2. Lack of Fund: Most government

with the _maintenance'ldem_and not being
:easﬂy ‘' inet; Th ] -'“ﬁ'usﬁ"hté's - the
maintenance department and may lead to
“absolute neglect of the servwcs [3]

3. Bureaucr’acy In some govefnment
.estabhshments, 'the fund may be

forucertam level of staff': :';ndfer boards a

lot of timeé is requu-ed for final approval

: MAINTENANCE

there must be:

. Effective Manag,

W 'Scarcity of Spare Pnrts- " Nigeria

establishments are n ot-;h'deqﬁ ately funded

available but due to_approval hnuts set

civil service.

40 HE WAY FORWARD FOR EFFE CTIVE;

In order to have an eff ective mmntenance culture "

Unplanne_:d'Maantenance

Corrective

- (including EmergencyMaint.)

+'Scheduled M'ain.ténance'r ~f . Condition-based Maintenance

played according to set down :rules,'

success can be achieved. Defaulters -

under such circumstances should ‘be

' shown the way out.

Financial Discipline: If there is -ﬁnancial-'
discipline, budget and . maintenance
allocation will be appropriately utilized.

This will encourage maintenance staff to-

‘put in their best to ensure uninterrupted

service [8].
Devotion to Duty: An effective

management shall adequatély consider

staff welfare and remuneration, which

directly affects devpti'oﬁ- to duty. In
general, staff of private esfablishm_cnts

are more devoted to duty than those in

Training: Staff need to be continuously

trained and retained to meet up with
; ;_changmg technologlcal demands.
(Training improves the _efﬁc1en‘cy_of staff

‘and therefore increases productivity

manag emeﬁ'ﬁ' '{f‘sha.ll b :

Development of Local Test Facilities: A large
. number of power equipment fails in service
‘bureaucratic delays. Where the game is  because they were not tested in the envnonment
in which they were to be

. adequate stoé :-"ofs

i)
1

s ="{Mé.'m’%m;--ifz_t-a;maz;—;éﬁmommzfaﬂmsi-ﬁwﬁ&Em‘mmo ENGWEER:NG:NFMS%ME’TURE oy




Fedcral Umvers:ty

ol used The current pracnce of relymg on.

tests done on equipment by _its_.._

i manufacturers should stop [7].

5.0 CONCLUSION

In this paper, an attempt was made to highlight:

general -maintehance-'pr'oblems The objectives

was tO create more awareness dlld t,nhance Olll'

" maintenance ‘culture. Increase in demand for e
electricity supply®in Nigeria with corresponding
supply of eiecmmty to meet up the consume:s it

: demand should of course, be the focus. However

poor quality of electrlca,l power is attributed toa

the malfunctmnmg of some electrical equlpment

‘that has not been adequately maintained as well

as' the activities of both the consumers and the

power utility (PHCN). The basic technical issues

relating to operation and maintenance of

detail. It ‘is lhoped: that all these would ensure: '

sustainable - industrial activities, safety. and

manageable ma;int_en'ance cost.
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